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Machiavelli became a political writer because of his
failure as a practical politician. For this reason his
political thought does not centre on the systematic
development of principles of worthy life or norms of a
just society. Instead it represents an attempt to
describe practical problems, with recourse to his-
torically comparable situations as paradigmatic chal-
lenges and to develop general rules for successful
political activity from these examples. In Il Principe
(The Prince) Machiavelli developed these rules prin-
cipally in the perspective of the political activist, while
the Discorsi (Discourses on Livy) place more emphasis
on the long-term development perspectives of political
communities. In this respect two differing perspectives,
from theories of action and from theories of structural
analysis can be found side by side in Machiavelli’s
political thought. When Machiavelli addresses po-
tential political activists his considerations are de-
veloped for the most part from a perspective of action,
whereas when he addresses educated political obser-
vers, the emphasis is more on structural aspects. In all
his writing he emphasised that his reflections were
based on two sources; his own political experiences as
well as the ‘wisdom of the ancients’: the works of the
classical writers and historians. The affirmative al-
lusion to classical antiquity identifies Machiavelli as a
representative of Humanism; however his judgement
of classical knowledge measured against his own
experiences goes beyond the conventions of Human-
ism and classifies Machiavelli as the first modern
political thinker in early modern Europe.

1. Biography and Work

Machiavelli was born in the Santa Trinita� quarter of
Florence on May 3, 1469, as son of a jurist and minor
political officer. Little is known of his childhood or
the early years of his professional life. The only cer-
tainty is that he received a humanist education in
accordance with his father’s wishes which was to
enable him a career in the Florentine administration.
In 1498, after the execution of the Dominican monk
Girolamo Savonarola, who had tried to reform the
republic on the basis of a moralization of the city
society orientated by Christian ascetic ideals, he was
voted secretary of the second chancery (domestic
administration) and later additionally secretary of the

council of the Ten (foreign and defence matters). Both
posts, which Machiavelli held until his dismissal from
office in 1512, allocated him the position of a middle-
ranking political officer. However, since the members
of the council of the Ten were elected only for short
periods his political influence was considerably greater
than this position would suggest. He undertook a
number of important missions, for example, to the
French court, to the Holy Roman emperor Maxi-
milian, to the Roman Curia, and to Cesare Borgia,
who had conquered a new duchy in Romagna shortly
before. His task on these missions was to explain
Florentine politics and also to make enquiries to assess
the aims and intentions of the people he visited.
Through this role a particularly trusting relationship
developed between Machiavelli and Piero Soderini,
voted gonfaloniere a �ita (chief magistrate for life), in
1502, who entrusted Machiavelli repeatedly with the
most difficult and confidential tasks.

The most important of these was the project to
recapture Pisa, which Florence had lost in 1494. After
all attempts to retake the port with the help of
mercenary soldiers had failed, Machiavelli was com-
missioned to establish a Florentine militia, which
forced Pisa into a capitulation within 3 years. The
ensuing victory celebrations in Florence appeared to
represent the climax of Machiavelli’s political career.
His exceptional position within the political admini-
stration of Florence was also expressed in the fact
that he tried to develop a more long-term strategy in a
series of political memoranda. This strategy was based
on a lasting stabilization of the republican system on
the inner front, and aimed for the preservation of
Florence’s political sovereignty on the outer front.
Through his notorious emphasis on the exemplary
nature of Rome he sought to develop an alternative
conception of the republic to Savonarola’s Christian
moralization program. Here he was not concerned
with a political program of action, but with a political
ideology from which Florence could gain confidence
and courage in difficult and threatening situations.

Due to the energy and decisiveness Machiavelli
showed in the tasks allotted to him he advanced
rapidly to the spiritus rector of the Florentine republic
and stood out especially in contrast to the hesitations
and procrastinations of other Florentine politicians.
He always held a strong aversion to all forms of
waiting and delaying, which made him a sharp critic of
every policy of neutrality. His singular importance in
Florentine politics was also recognized by his contem-
poraries, seen in the fact that he was the only politician
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to be removed from office when the Medici returned to
Florence with the support of Spanish troops in
November 1512, apart from the chief magistrate
Soderini. Shortly afterwards Machiavelli was sus-
pected of taking part in a conspiracy against the
Medici. He was thrown into prison and questioned
under torture, but there was no proof against him. He
was freed in the course of a general amnesty on the
occasion of Giovanni de’ Medici’s election to Pope, on
condition that he no longer entered the City of
Florence and did not hold any political office.

Machiavelli then began composing political writing
on his estate in San Andrea in Percussina. At first this
was more as a compensation for his forced political
inactivity, but it soon aimed to bring his name into
conversation among the then ruling groupings in
Florence. He gained the reputation of an experienced
and well-versed politician that could be entrusted with
practical political tasks once again. The Medici appear
to have mistrusted him to the end, however, and he
received only a few unimportant missions along with
permission to enter Florence again. In the meantime
Machiavelli had made himself a name as a writer, with
the comedy Mandragola (1517) among other writing,
and was commissioned to write a history of Florence
in 1519, which summarized all the existing annals and
chronicles. He completed his Istorie Fiorentine in 1525,
and it was a masterpiece of political history, scanning
from the time of the migration of peoples to the death
of Lorenzo de’ Medici in 1492. Machiavelli had
previously written Il Principe and the Discorsi, which
both remained unpublished until after his death, but
which circulated as copies among the political in-
tellectual circles of Florence during his lifetime. In
1520 Machiavelli also wrote the Dialogo dell’ arte della
guerra, a dialogue modeled on a humanistic form on
the reform of Italian warfare, as well as the historical
novel Vita di Castruccio Castracani, in which he
describes the conditions of political success using the
example of a political adventurer from Lucca.
Machiavelli’s life took a paradoxical turn; it was only
his failure as a political actor that forced him into
his existence as a political writer, through which he
won success and recognition in his lifetime, and fame
and infamy after his death.

Machiavelli himself, however, valued practical poli-
tics more highly than political writing, which is the
reason why he immediately ran for political office after
the Medici were successfully ousted in 1527. For many
he appeared by now, however, to be one of the
Medici’s faithful and he lost the vote for the post he
had held until 1512. Machiavelli did not survive this
disappointment; he fell ill with acute peritonitis and
died a few days later on the June 21, 1527 in Florence.
Shortly before his death he is reported to have told
friends of a dream he had, in which he saw a crowd of
miserable and ragged-looking men, who explained
that they were on their way to paradise. Then he saw
a group of noble and serious-looking men, among

them the great classical philosophers and historians
Plato, Plutarch, and Tacitus, who were damned and
on their way to hell. Machiavelli is reported to have
said to his friends that he would rather discuss politics
in hell with the great men of antiquity than die of bore-
dom with the blessed and holy in paradise. ‘Machia-
velli’s dream’ is not substantiated and most likely
expresses the impression which some of his contemp-
oraries and many of his successors had of him. Yet it
does illustrate certain characteristics of Machiavelli’s
life and thinking—his enjoyment of discussing poli-
tical problems, his veneration of classical philosophy
and historiography, and his contempt for lives given
over to Christian contemplation; in fact so well that it
has been used and abused in research literature on
Machiavelli throughout the years.

2. Machia�elli as Political Scientist

What allows us to characterize Machiavelli’s pol-
itical writing and his suggestions for successful politics
as scientific, and to understand Machiavelli as the
founder of a form of political science not derived from
philosophical-theological norms, but based on an
independent rationality of political action? Neither the
sympathy he held all his life with the republic nor the
dry irony of his descriptions, neither the cynicism of
some of his advices nor the strict internal worldliness
of his ideas are sufficient, but only the specific method
with which Machiavelli ordered his material and
developed his ideas. It is a process of contrasting two
terms or options that are so arranged as to include and
sort antithetically all possibilities on one theoretical
level. States are drawn up either as republics or
autocracies, begins the argumentation of Il Principe
and the Discorsi, and everything that falls between
these two variants can be ignored. Among the auto-
cracies, according to the further specification in Il
Principe, there are hereditary and newly acquired
forms. Among the newly acquired forms there are in
turn those that have come to their conqueror as a
result of his virtue (�irtu� ), whilst in the other cases
fortunate circumstances ( fortuna) were of the most
importance. And the latter is the very subject of Il
Principe: the government of newly acquired auto-
cracies gained through fortunate circumstances. The
claim to validity of Chaps. 15–19 of Il Principe, in
which Machiavelli advises the use of pretence and lies,
deceit and cruelty, relates to this specific situation, and
is in no way to be understood as a general rule of
political success, a fact which is often overlooked in
the literature on Machiavelli.

The process of antithetical contrast not only repre-
sents the material ordering principle in Machiavelli’s
political thought, but also decides the characteristic
style of his thinking and arguments: one must decide
on one option or the other, and every attempt to avoid
this decision or to leave it open is the beginning of
political failure. Thus, Machiavelli turns away from
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the characteristic thinking and pattern of argument of
Humanism of both–and (et–et) and replaces it with an
either–or (�el–�el), which determines a decision.
Although Machiavelli takes at the decision its own
value as a decision at various points, Il Principe and
the Discorsi can be read over long stretches as giving
advice on making the right decision. To this end he
adds comparative methods to the process of anti-
thetical contrast, with which he examines the results
and prerequisites of examples from his own time and
from classical history. One can therefore describe
Machiavelli as the founder of comparative political
science. Others before him had argued comparatively,
yet always within a given normative frame, whereby
the comparison had merely the function of testing out
political options as to the realisation of the normative
given. Machiavelli on the other hand seeks to work
without such moral-philosophical or theological-
based guidelines and develops his suggestions for
action only out of the comparison, whereby the success
of the action or the project provides the scale. What
success is, is determined for Machiavelli in view of the
prevailing conditions of political action, which are a
given factor for the political activists and not optional.
He compares, for example, Rome and Sparta, which
he recognizes as extremely successful political projects,
and which can therefore serve as political models. The
more exact comparison shows, however, that Sparta
existed longer than Rome, but that the latter had a
greater capacity for expansion in the confrontation
with outer enemies. Since the Italian states were
confronted with massive French and Spanish efforts
towards expansion during the early sixteenth century,
which they had to tackle on the military front in order
to retain their political sovereignty, it was in
Machiavelli’s view imperative that they take Rome as
a model. The recent defeats of Venice, in its fight for
the Terraferma were his proof that an oligarchic
republic was not a successful model for solving Italy’s
political problems under the conditions of the time.

The comparison process developed by Machiavelli
represents an early variant of the fourfold-point
scheme used in modern sociology. Here, Machiavelli
uses two contemporary cases, and two from classical
antiquity, each chosen according to the model of
antithetical contrast and in an attempt to find as
paradigmatic a description of the case as possible.
Thus, Sparta and Venice are examples of oligarchic
republics, Rome and Florence on the other hand
represent republics in which the citizens are allowed a
broader participation (go�erno stretto vs. go�erno
largo). The contrast of the two contemporary and
historical examples serves, among other things, to
analyze contemporary situations, inwhich the political
process is not complete, against the background of the
historical cases which are completed and whose effects
and side effects, intended or unintentional, can be fully
overviewed. Should the historical cases only differ
from the contemporary in the fact of complete and

incomplete information, classical antiquity would not
be a real comparison, but merely an addition to the
present. For Machiavelli, however, classical republics
differ from contemporary republics universally
through their specific civil-religious foundation. He
warned repeatedly of the politically negative effects of
a Christianity strongly influenced by contemplation,
and saw Christianity as responsible for the fact that
there were fewer republics in his time than there were
in classical antiquity. Since Christianity, or its pre-
vailing interpretation, extolled the virtues of humble
citizens sunk in contemplation rather than those of
men of action, it had ‘rendered the world weak and a
prey to wicked men, who can manage it securely,
seeing that the great body of men, in order to go to
Paradise, think more of enduring their beatings than
in avenging them.’ In contrast, he praised the religion
of the ancientRomans,which had played an important
part in ‘commanding the armies, in reuniting the plebs,
both in keeping men good, and in making the wicked
ashamed.’ Machiavelli saw religion as an unavoidable
element of people’s belief systems, and attempted to
explain the differences between classical and renais-
sance republics in view of this political-cultural di-
mension. With respect to his own time Machiavelli
made several references to the example of Savonarola,
who carried out his project of moralizing Florence
with the help of sermons and prophecies, with a
complementary program of widening political par-
ticipation to the petty bourgeoisie. Machiavelli seems
to have developed certain sympathies with this project
in hindsight, mentioning Savonarola several times in
positive comments. His only criticism is that he was an
‘unarmed prophet’ who did not have the means to
constrain those who did not believe in his sermons and
prophecies into obedience at the decisive moment,
using armed force. He would have had great sympathy
for the appearance of an ‘armed prophet’ as a political
reformer or as a founder of a state, as which he saw
Moses for example. Machiavelli blamed in the main
the pope and the Roman Curia for the fact that Italy
had become a plaything for foreign powers, in the first
place through the degeneration of morals spread from
papal Rome throughout Italy, and secondly through
the Curia’s vested interest in a political fragmentation
of Italy. Both these ideas were taken up in the Italian
Risorgimento and made fertile for lay anticlerical
politics.

3. Machia�elli’s Republicanism

However, since Machiavelli rather doubted the
possibilities of fundamental political renewal through
religious reforms, he placed his hopes in political
regeneration of Florence and Italy through the reform
of the military, which explains why the subject of war
and military organization is present throughout the
whole of his writing. At first he was naturally con-
cerned with the reform of Italian military organisation
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itself, in the course of which he was in favour of
replacing the mercenaries with a militia recruited
within the area of rule. He also intended to use the
increasing importance of drawn-up infantry on the
European battle fields to refer back to the Roman
model, in as far as the Romans also owed their military
successes more to the infantry than to the cavalry.
Aside from this he was interested in the political effect
of military reform within the state; the duty of citizens
to defend their city and their willingness to involve
themselves existentially in political projects. He re-
served his harshest criticism for mercenary troops,
whom he described as cowards and traitors.
Machiavelli’s ideas on military reforms played a
particular role in Europe after the French Revolution
and in postcolonial Africa in the 1960s and 1970s.

Machiavelli’s preference for Rome over Sparta,
which was based on Rome’s greater capacity for
military expansion, also meant his taking sides in
Florence’s inner conflict around its type of consti-
tution and the level of political participation. In
principal there were two opposing parties, one of which
was in favor of limiting access to political power to the
rich and noble families, in other words the town
patricians, while the other favored a stronger in-
volvement of the middle classes, or the urban petty
bourgeoisie. Since the uprising of the Florentine wool
cloth workers in the late fourteenth century the
conflicts in Florence revolved increasingly around this
problem, which overshadowed the previous political
lines of conflict between single families and their
clientele groups. As sharply as Machiavelli rejected the
power struggle of the clientele groups and factions, he
defended the struggles between the social levels and
classes for power and influence as a fountain of youth,
which represented an irreplaceable form of revitaliza-
tion of republican energies. He wrote that those who
condemned the conflicts between nobility and the
common people and attempted to prevent them
through legislation not only limited the capacity for
expansion of the republic, but robbed it of its most
important source of life. We can see in this an early
form of party theory, or rather a theory of the
integration of political communities through conflict.
Machiavelli saw, however, less value in the possibility
of defending certain particular interests than in block-
ing degeneration and corruption by institutionalizing
the inner conflict. Thus, he admits to the middle-
classes that they have a greater interest in retaining
liberty than the town patricians. However, the liberty
to which he refers at this point is not the (liberal)
freedom to go about their own interests undisturbed,
providing these interests are not in conflict with those
of the republic, but the (republican) freedom of
political participation and civic engagement. With
Polybios and Cicero as his starting point, Machiavelli
developed a conception of a hybrid constitution,which
was not (as in Montesquieu) oriented at a varying
control of power to ensure individual freedom, but at

the institutionalization of political conflicts to prevent
moral degeneration and party spirit. Machiavelli
forms the beginning of the constitutional and party
theory of modern republicanism. This aspect of his
work, to which Spinoza and Rousseaualready re-
ferred, has only been rediscovered and examined in the
most recent Machiavelli research, particularly through
the work of Gilbert (1965) and Pocock (1975).

4. Reception

For a long time the Machiavelli reception was
dominated by a concentration on Chaps. 15–19 of Il
Principe, in which Machiavelli discussed breaking
one’s word and lying, pretence and treason, violence
and cruelty as means of ensuring political rule as to
their efficiency, and recommended their purposeful
use in rejection of the theological moral-philosophical
political theory of the Scholastics and of Humanism.
The Machiavelli critique of the Antireformation (Car-
dinal Pole), the Monarchomachs (Gentillet), and in
particular of the Enlightenment (Friedrich II of
Prussia) concentrated above all on these passages and
thereby brought about the dominant perception of
Machiavelli, which is of a theorist of political scrupu-
lousness. The popular image of Machiavelli as ‘teacher
of evil’ and ‘spoiler of politics’ has been decidedly
influenced by this. Aside from this, Machiavelli’s
writing was received in Italy and Germany, where the
nation–states were formed at a later date than in other
western countries, as a theory of state-building;
Fichte’s and Hegel’s image of Machiavelli in particular
show clear signs of this.Under the influence of Fascism
and National Socialism there was further intensive
debate on Machiavelli in these countries. He was
exemplified and celebrated as a forerunner of fascist
politics by several writers while others, for example,
Ko� nig (1941) criticized him as a utopian and romantic,
who understood little of real politics and, therefore,
chased illusions and so represented the prototype of a
fascist intellectual. Thus, the discussion of Machiavelli
has always served to survey the various contemporary
political problems. Like no other theorist in the history
of political thought, he provokes his interpreters to
deal with the questions of the present in the light of his
own ideas, and to project his ideas onto those of the
present. This has often led to a careless handling of the
material with regard to its interpretation and analysis,
but is on the other hand a precondition that a work
should provoke such lively and extreme controversies
in research literature as that of Machiavelli.

See also: Elites: Sociological Aspects; Leadership:
Political; Political Science: Overview
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Macroeconomic Data

Macroeconomic data are aggregate data relating
either to sectors of the economy, i.e., specified groups
of economic units such as households or financial
institutions, or to the economy as a whole, i.e., the
entire set of economic units resident in a country. They

measure the aggregate values of economic flows or
stocks associated with economic activities such as
production, consumption, investment, and financing.
At the level of the economy as a whole, obvious
examples are national income and product, or total
exports and imports. At a sector level, household
income and consumption, and government income
and consumption provide examples. Macroeconomic
data also include the aggregate values of stocks of
assets such as machinery, structures, and land.

Macroeconomic data are used by businesses, the
government, financial markets, the press, and the
general public to monitor, and assess, changes taking
place within economy. They are also used for purposes
of economic analysis and econometric modeling and
forecasting. They provide the information needed for
purposes macroeconomic policy-making and decision
taking by governments and central banks. The col-
lection, processing, and publication of macroecon-
omic data are usually carried out by national statistical
offices and other government agencies. In many
countries, the central bank is responsible for the
collection and publication of a wide range of macro-
economic data, especially financial statistics and bal-
ance of payments statistics, and sometimes also the
national accounts.

Many flows such as income and consumption can be
defined in different ways so that their values depend on
the particular definitions and conventions adopted by
those responsible for their collection and publication.
As the various economic activities taking place within
an economy are interdependent, the associated macro-
economic data are also interdependent. It is therefore
desirable that individual macroeconomic variables
should be defined and measured consistently with each
other within an overall statistical framework that uses
the same economic concepts, definitions, and classifi-
cations throughout.

Macroeconomic data are inevitably subject to error.
Complete information is seldom available on all the
units concerned. Most macroeconomic data are not
based on censuses or surveys specifically designed for
the purpose. Many are essentially estimates derived
from data collected for other reasons, such as ad-
ministrative or tax data. One of the arts of the
statisticians responsible is trying to reconcile inconsist-
encies between data drawn from different sources. The
appearance of data from a new source may lead to
considerable revisions in previously published stat-
istics.

As one of the main uses of macroeconomic data is to
provide up-to-date information for economic fore-
casting and economic policy-making and decision
taking by governments and others, there is consider-
able pressure from users to obtain the data as quickly
as possible. There is a trade-off, however, between
timeliness and reliability when the underlying basic
data only become available gradually over a period of
time. First estimates based on incomplete data can
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only be provisional. The earlier they are made and
released, the greater the risk that they may have to be
substantially revised later when more data become
available. Revisions may be acceptable to users as the
price to be paid for timely data, but occasionally they
may be a major source of embarrassment to the
government agencies responsible.

1. The Main Macroeconomic Aggregates

1.1 GDP and Gross Value Added

The objective is to measure the output produced by all
the economic units resident in a country. Measuring
the output of a single enterprise is straightforward, but
aggregating the outputs of different enterprises raises a
further complication. From the point of view of the
economy as a whole, not all outputs are final because
some of the outputs produced by some enterprises
may be sold to other enterprises to be used up again as
inputs into further production. These products are
‘intermediate,’ not final. They are not available for
consumption by households or governments, for
augmenting the capital stock, or for export. In order to
measure the contribution of each enterprise to the
economy’s final output it is necessary to deduct from
the value of its own output the value of the in-
termediate products it consumes. The difference is
described as ‘gross value added.’

Value added can be measured either before or after
deducting the depreciation on the capital goods used
in production. If before, it is described as ‘gross,’ if
after, it is ‘net.’ Gross Domestic Product, or GDP, is
defined simply as the sum of the gross values added of
all the enterprises resident in an economy. GDP is
probably the most important single macroeconomic
aggregate, being widely used throughout the world as
a key indicator of the level of economic activity. It is
measured quarterly as well as annually, its movements
being factored into their price and quantity compo-
nents. The price movements measure inflation while
the quantity movements are used to measure rate of
real economic growth and cyclical fluctuations in the
economy.

1.2 From GDP to National Income

The link between aggregate measures of production
and income is established by the fact that the incomes
generated by production are all paid out of value
added. As operating profits are the residual amount
remaining after all the other incomes have been paid,
the sum of all the incomes generated by production,
including operating profits, must be identical with
value added. At the level of the economy, the sum of
the incomes generated by production is described as
Gross Domestic Income, or GDI, which is equal in
value with Gross Domestic Product by definition.

Gross National Income, or GNI, is derived from
GDI by adding the incomes received by residents from
foreigners and deducting the incomes paid to foreign-
ers. (Unfortunately, GNI has traditionally been de-
scribed as Gross National Product, or GNP, although
it is an income rather than a production concept.) Net
National Income is obtained by deducting deprecia-
tion from GNI. It is often described simply as National
Income.

The numerical identity between GDP and GDI
means that they can be estimated from two quite
different sets of data, namely income or production
data. Because income data are often incomplete and
unreliable, most countries place more reliance on
GDP measured from the production side using data
on inputs and outputs collected in industrial inquiries.
There is also a third approach that uses expenditures
on final outputs, namely household and government
consumption, capital formation, and exports less
imports. Estimates from the production, income, and
expenditure sides provide checks on each other. In
practice, there are usually significant statistical dis-
crepancies between them that may be reduced by
adjusting the data, but many countries find it im-
possible to eliminate statistical discrepancies alto-
gether and are obliged to publish them.

2. From National Income to Economic
Accounting

Defining and measuring a few aggregates at the level of
the economy as a whole is only one small part of
macroeconomic measurement. Macroeconomic anal-
ysis and policy making requires sets of data covering
many economic variables and activities measured at
various levels of aggregation.

The development of comprehensive macroeconomic
data systems dates back to the 1930s and 1940s. It was
stimulated by two factors, the economic depression
and the Second World War. The depression and the
switch from peacetime to wartime production both led
to more active economic policy making and inter-
vention than previously, but such policies also require
more information. The relevant macroeconomic the-
ory and models were also being developed at around
the same time.

The macroeconomic data systems came to be known
first as national accounts and later as economic
accounts. The publication of official estimates of
national income aggregates for the USA started in the
1930s, but it was not until the Second World War that
proper accounts began to be published. In the UK, the
first set of official national accounts was compiled in
1941 by Meade and Stone at the request of Keynes.
Towards the end of the war, very close links were
established between the experts in the UK and the
USA, which led to the development of the inter-
national systems described below. The development of
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these systems was a collective achievement by a
number of economists from Europe and North
America, but pride of place is generally given to
Richard Stone who was awarded the 1984 Nobel Prize
in economics for his work in this field. Stone took the
leading role in elaborating the international systems
published under the auspices of the Organization for
European Economic Cooperation, or OEEC (later the
OECD), and the United Nations.

Stone focused on transactions between economic
units as the elementary items from which macro-
economic data systems have to be constructed. Trans-
actions can take very many forms. For example, the
ownership of some goods or assets may be exchanged
between A and B, or some service be provided by A to
B, accompanied by a counterpart flow, usually of a
financial nature, such as the payment of money by B to
A. The objective of economic accounting is to organ-
ize, classify, and aggregate the countless transactions
taking place within an economy in a way that is
informative and useful for purposes of economic
analysis and policy making. The challenge that this
presents is very different from deciding how to define
National Income. Stone observed that transactions
could be classified according to the type of economic
units involved, the type of economic activity with
which the transaction is associated, and the nature of
the items exchanged. By cross classifying with respect
to these kinds of criteria, quite elaborate data systems
can be constructed.

In 1953, the United Nations published its ‘System of
National Accounts and Supporting Tables,’ or SNA,
intended for use by all countries in the world except
the Soviet Union and other Socialist countries who
preferred their own Marxian version referred to later.
At the same time, the International Monetary Fund,
or IMF, was developing closely related international
standards covering Balance of Payments Statistics,
Financial Statistics, and Government Statistics. Two
major revisions and extensions of the UN SNA were
published in 1968 and 1993. The revision completed
in 1993 was conducted jointly by all the major in-
ternational economic agencies—UN, IMF, World
Bank, the Organization for Economic Cooperation
and Development (OECD), and the European Union
(EU). The 1993 version of the SNA is the system now
used by almost all countries in the world as the norm
or standard for their own accounts, including former
Socialist countries who abandoned their Marxian
system at the time the 1993 SNA was being finalized.

3. The International System of Macroeconomic
Accounts, or SNA

The first paragraph of the 1993 edition of the SNA
reads as follows: ‘The System of National Accounts
(SNA) consists of coherent, consistent and integrated
set of macroeconomic accounts, balance sheets and

tables based on a set of internationally agreed con-
cepts, definitions, classifications, and accounting rules.
It provides a comprehensive accounting framework
within which economic data can be compiled and
presented for purposes of economic analysis, decision
taking, and policy-making. The accounts themselves
present in a condensed way a great mass of detailed
information, organized according to economic princi-
ples and perceptions, about the working of an econ-
omy. They provide a comprehensive and detailed
record of the complex economic activities taking place
within an economy and of the interactions between
different economic agents and groups of agents, that
take place on markets and elsewhere.’

3.1 The Structure of the SNA

The accounts may be compiled at any level of
aggregation. The SNA divides the economy into a
small number of sectors, such as the household,
government, and financial sectors, which may in turn
be divided into subsectors. While it is appropriate to
describe the accounts for the total economy as ‘nation-
al accounts’ this description is not appropriate for the
accounts of individual sectors. For this reason, the
general expression ‘economic accounts’ is preferred.

The economic units resident in the rest of the world
can also be viewed as a sector. However, an individual
country cannot compile sets of accounts for the rest of
the world. Instead, it merely records transactions
between resident and nonresident units in a special
account, a ‘rest of the world account.’ This account is
essentially the same as a Balance of Payments Ac-
count, which can thus be seen to be an integral part of
the overall system of economic accounts.

3.2 The Sequence of Accounts

Each account in the SNA relates to a particular kind of
economic activity, such as production or consump-
tion. The entries in the accounts consist of the
aggregate values of particular kinds of transactions
conducted by the units engaged in those activities. For
example, a production account records the purchases
of inputs and sales of outputs which producers make
as a result of engaging in production. The accounts do
not record the activities in a physical or technical
sense.

Each account has two columns headed ‘uses’ and
‘resources.’ As a general guideline, transactions are
recorded under ‘resources’ if they increase the unit’s
financial resources, for example sales of outputs, and
under ‘uses’ if they reduce them, for example purchases
of inputs. The counterpart changes in money or other
financial assets are recorded in the financial account.
The production, consumption, and capital accounts
record real economic activities in the economy while
the financial account deals with the financing of those
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activities and also transactions of a purely financial
nature.

The purpose of compiling economic accounts is not
to have tidy book keeping. By comparing the total
values of the ‘uses’ and ‘resources’ in an account, the
outcome of the associated activity can be evaluated
from an economic point of view. The differences
between the two totals are described as ‘balancing
items.’ Value added, profits, disposable income, and
saving are examples of balancing items that can only
be measured within an accounting framework. These
balancing items are typically the most interesting and
important items within the accounts as they encap-
sulate a great deal of information about the activities
in question. Indeed, the most important single reason
for compiling economic accounts is to derive the
balancing items. GDP itself is a balancing item equal
to the difference between the values of total output and
total intermediate inputs in a highly simplified pro-
duction account for the total economy. GDP is an
accounting construct. It is not a flow that can be
observed directly.

The accounts following the production account of
the SNA portray the distribution of the incomes
generated by production and their subsequent re-
distribution by government through taxation and
social insurance. They are followed by an account
showing expenditures on consumption out of dis-
posable income whose balancing item is saving. The
remaining accounts of the SNA consist of the capital
account and a financial account. Detailed financial
accounts that track the flows of funds between
different sectors and subsectors are an integral part of
the SNA, specimen flow of funds accounts being given
in the 1993 SNA. Finally, the SNA also includes
balance sheets in which the values of the assets owned
by the various sectors are recorded together with their
liabilities.

A brief sketch of the SNA has been given in the
above paragraphs. It is a complex sophisticated
system. The SNA provides a conceptual framework
within which macroeconomic data relating to a very
wide range of economic activities can be recorded. It
imposes a single set of economic concepts, definitions,
classifications, and accounting rules throughout so
that all the diverse activities are recorded in a mutually
consistent way. Both national and international stat-
istical agencies have long recognized the importance of
imposing this kind of discipline so that users have
macroeconomic data that are mutually consistent
conceptually. It also helps to ensure that they are
consistent numerically.

4. Socialist Economic Accounting

National Income has a long history. Income has not
always been clearly distinguished from wealth. Income
is a flow that can only be measured over a period of
time, such as a week, month, or year, whereas wealth

refers to the value of a stock of assets that can be
measured at a point of time. Attempts to estimate the
Nation’s Income go back over three centuries to the
work of William Petty (1662). However, he was more
concerned with measuring the wealth of the nation
and taxable capacity than income. The same pre-
occupation with wealth rather than income is found a
century later in Adam Smith’s The Wealth of Nations
(1950).

The extent to which macroeconomic data can be
influenced by ideas, concepts, and definitions is vividly
illustrated by the distinction that Smith introduced
between ‘productive’ and ‘unproductive’ labor. Smith
argued that only workers who produced goods, as
distinct from services, should be regarded as pro-
ductive because only goods could add to the stock of
the nation’s productive capital equipment. This dis-
tinction was followed by many classical economists in
the early nineteenth century, including Karl Marx in
Das Kapital (1867). One far reaching consequence was
that it was built into the Marxian based system of
national accounting adopted by the former Soviet
Union and subsequently by other centrally planned
socialist countries. In the international version of that
system developed after the second world war under the
auspices of the United Nations it is stated that: ‘All
fields of productive activity are based on material
production, which is primary in comparison with the
activities rendering services. The global product and
national income are produced in the material
sphere … The wealthier a community is, the more
material goods it produces … The non-material sphere
creates neither product nor income’ (Basic Principles of
the System of Balances of the National Economy,
United Nations, Statistical Office 1971). This makes
strange reading when about two thirds of the GDP of
most developed countries consists of the production of
services. This systemof accountingwas not abandoned
by the countries concerned until the early 1990s.

5. Household Production and GDP

The treatment of household production in GDP is a
contentious, almost a political, issue. As GDP is a
measure of the aggregate value added created by
production, it might be presumed to be a reasonably
objective statistic. However, there are two kinds of
production: production whose output is destined for
the market and nonmarket production whose output
is not. The output from nonmarket production is
consumed by the same units that produce it. GDP
consists mainly, but not entirely, of the value added
created by market production. Its absolute size de-
pends on how much nonmarket production is in-
cluded, this being very much a matter of convention.

In order for any activity to count as productive in an
economic sense, the output to be marketable so that
the production can be organized on a market basis.
Many of the activities undertaken within households
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satisfy this basic criterion but the outputs are not
actually offered on the market being retained for
consumption within the household. For example,
households may grow their own food or other agri-
cultural products. In poor countries, a large part of the
total production and consumption not only of food
but other basic products may consist of nonmarket
production for their own consumption.

GDP covers all market production (even if it is
illegal) and the SNA keeps track of all the associated
income and consumption flows, which are usually
monetary. By convention, it has also been agreed that
GDP should include the production of any goods
produced for own consumption. These include the
produce of gardens and other small plots cultivated by
households in developed countries and not only the
output of subsistence agriculture.

In most countries, however, most of the production
for own consumption within households consists of
services such as cooking, cleaning, and childcare. By
convention, this service production is excluded from
GDP (even though the production of housing services
for own consumption by owner-occupiers is included).
As most of these household services may be produced
by women, this exclusion has been criticized on the
grounds that the real contribution of women to the
economy’s production is thereby grossly underesti-
mated. Using the broad criterion of economic pro-
duction given above, this criticism is valid, as all the
household services concerned can be produced on a
market basis by paid servants, nurses, teachers, chauf-
feurs, hairdressers, etc. Unofficial estimates suggest
that the unrecorded production of household service
for own consumption could equal a half to two thirds
of GDP as conventionally defined. If the definition of
GDP were changed to include this production, GDP
would rise dramatically.

On the other hand, there are some users and
economists who would prefer GDP to move the other
way by omitting all production for own consumption
completely and confining GDP strictly to output from
market activities. One reason is the practical difficulty
of estimating the quantity of such output and valuing
it in an economically meaningful way. The value of the
production of household services is speculative and
can vary greatly according to the assumptions made
about how to value it. A more fundamental reason is
that market and nonmarket productions do not have
the same economic significance. When goods or
services are produced for the market, there may be
disequilibria in the form of excess supply or demand
precisely because the suppliers and consumers are
different economic units. National accounts were
developed to provide aggregate macroeconomic data
relating to market activities for purposes of fiscal and
monetary policy that are mainly concerned with
phenomena such as unemployment or inflation that
are symptoms of market disequilibria. Some users
would therefore prefer accounts based only on market

transactions. To move the other way by including
large imputed non-monetary flows attributable to
nonmarket production within households would
greatly reduce the analytical usefulness and policy
relevance of the accounts for most users.

The present concept of GDP is a somewhat uneasy
compromise resulting from the desire to have a single
multipurpose measure of GDP satisfying the demands
of different users. Alternatively, it would be possible to
define a hierarchy of different GDP’s ranging from a
strictly market based concept to one that included
every kind of own account production, but the
existence of alternative GDP numbers might simply
create confusion.

6. Some Specialized Macroeconomic Data
Systems

There are several specialized macroeconomic data
systems that focus on particular sectors or types of
economic activity: for example, balance of payments
statistics, flow of funds statistics, input-output tables,
labor force statistics, and capital stock statistics.
Although these systems may have originally developed
independently of each other and the SNA, a common
set of concepts and classifications is needed when data
from different systems have to be used together.

6.1 Labor Force Statistics

As labor force statistics concern people, it might be
presumed that the links with the SNA would be
tenuous. However, the concept of the labor force, as
specified in the international standards published by
International Labor Organization, relies directly on
the production boundary used in the SNA. The main
conceptual problem is to determine which members of
a household are economically active. This is essentially
the same issue as that considered in the previous
section, as only those members of a household who are
engaged in activity that falls within the production
boundary of the SNA are treated as being members of
the labor force. The size of the labor force, as well as
GDP, depends on the conventions adopted with
regard to the production boundary. Persons engaged
in the production of services for own consumption
within the household do not form part of the labor
force, whereas those engaged in the own-account
production of goods are included. The latter are
treated self-employed while the former are not. The
concept of employment, which is linked to that of the
labor force, clearly refers to persons who receive some
kind of remuneration for working in the market sector
that generates most of GDP.

6.2 Balance of Payments Statistics

Balance of payments statistics record all flows of
goods and services, income and capital between an
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economy and the rest of the world. International
standards for balance of payments statistics are set by
the International Monetary Fund, or IMF, in its
Balance of Payments Manual, the fifth edition of which
was produced in 1995. It is intended to be fully
consistent with 1993 SNA.

The balance of payments is single comprehensive
account that records all the transactions between the
economic units resident in a country and units resident
in the rest of the world. It is essentially the same as the
rest of the world account in SNA. The balance of
payments is divided into four subaccounts. First, a
distinction is drawn between current transactions and
those relating to assets. This matches the distinction
between the current and the accumulation accounts in
the SNA. The current account of the balance of
payments is then subdivided to distinguish trade flows
from income flows. The accumulation account is
subdivided to distinguish transactions in nonfinancial
assets from those in financial assets.

Keeping track of transactions between resident and
nonresident units poses special problems. Many of the
concepts and definitions in the SNA need further
precision and refinement in a balance of payments
context. Even the concept of residence is becoming
increasingly blurred because of increased mobility due
to fast air transport and instant international com-
munications through the Internet. The concept of an
export or import is also not straightforward when
goods are transported through third countries en route
to their final destination or are shipped abroad
temporarily for processing.

Trade flows may be expected to be among the more
reliable items recorded in balance of payments stat-
istics. It is possible to have a check on them because
exports from A to B as recorded by A should equal
imports by B from A as recorded by B provided they
are consistently valued. There are many examples,
however, to show that there may be serious incon-
sistencies between the two sets of data, even for
neighboring countries such as the USA and Canada.
These difficulties are compounded if there is a lot of
smuggling. The difficulties of keeping track of financial
transactions can be considerably greater with the
emergence of world financial markets on which finan-
cial assets are traded continuously and instantaneously
as a result of modern communications technology.

As in the SNA, the entries in the balance of
payments that are usually of the greatest policy interest
are balancing items obtained residually, such as the
balance on the current account or net lending. In
general, however, balancing items are also the most
sensitive to error. In principle, the current account
balances of all the countries in the world should cancel
each other out. One country’s deficit is another’s
surplus. However, when the balance of payments
statistics of all the counties in the world are confronted
with each other their balances do not cancel and a
world current account discrepancy emerges. The IMF

has conducted investigations into the factors respon-
sible in order to try to reduce the size of the
discrepancy.

Although the concepts and classifications in balance
of payments are essentially the same as in the SNA, a
special manual is needed in the light of the special
problems outlined above. It is necessary not only to
provide greater precision in certain areas, but also
to provide practical operational advice about how
besttoimprovethequalityandreliabilityofthestatistics.
The IMF has provided technical assistance and
training to balance of payments compilers throughout
the world over many years.

6.3 Capital Stock and Wealth Data

The aggregate values of a sector’s assets and liabilities
at the start and end of the accounting period are
recorded in the SNA’s balance sheets. Total assets less
liabilities equal ‘net worth,’ which is equivalent to
‘wealth’ in ordinary parlance.

Even though complete information about assets
and liabilities is rare at a macroeconomic level, data
are often available on holdings of financial assets and
on stocks of fixed assets in the form of machinery,
equipment, buildings, and other structures. Stocks of
fixed assets are often described simply as the ‘capital
stock.’ Estimates of their value are needed for purposes
of productivity analysis.

The value of a fixed asset at a point of time is equal
to the present, or capitalized, value of the flow of
capital services into production that it is capable of
providing over the rest of its service life. Capital stock
and the flow measures are therefore completely in-
terdependent.Depreciation is measured by the decline,
between the start and the end of the accounting period,
in the present value of a fixed asset used in production.

Capital stock estimates are usually made using the
perpetual inventory method, or PIM, which derives
the stock estimate from past data on investment flows,
or gross fixed capital formation in SNA terminology.
If the average life of an asset is estimated to be n years,
the investments in the asset over the last n years,
revalued at current prices, are cumulated to provide an
estimate of the ‘gross capital stock.’ The cumulative
depreciation on each vintage of asset is then deducted
to obtain an estimate of the ‘net capital stock.’ Capital
stock estimates derived in this way are available for
many countries.

In empirical work on productivity, it is important
to note that the input into production is not the capital
stock itself but the flow of capital services provided by
that stock. Their value is given by depreciation plus
the return on the asset. It is possible to estimate
volume indexes for flows of capital services for
purposes of productivity analysis.

See also: Databases, Core: Demography and Regis-
ters; Economic Growth: Measurement; Economic
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History, Quantitative: United States; Economic Panel
Data; Household Production
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Macrosociology–Microsociology

Macrosociology generally refers to the study of a host
of social phenomena covering wide areas over long
periods of time. In contrast, microsociology would
rather focus on specific phenomena, involving only
limited groups of individuals such as family inter-
actions or face-to-face relations. The theories and
concepts of macrosociology operate on a systemic
level and use aggregated data, whereas those of
microsociology are confined to the individual level.
This definition reflects a limited aspect of research
practice and epistemoligical discussions of sociol-
ogists. Hence, it needs to be completed.

Sociologists thus identify two scales of organ-
ization—the microscopic and the macroscopic—
which they understand to correspond to two types of
phenomena and explanation. Recognizing the exist-
ence of levels of reality, however, should not lead us to
think that there are ontologically distinct entities that
correspond to different types of objects. For the time
being, no specific dominant point of view has managed
to make the basic structures of these two types entirely
homogeneous or unifiable (see Wippler and Linden-
berg 1987). Our purpose here is to clarify the debate
over the links between macroscopic and microscopic,
over whether and how it is possible to move from one
to the other, and over the idea that the first is founded
on the second.

1. Links Between Micro and Macro and the
Problem of Explanation

Although the problems raised by the relations between
macro- and microsociology are highly relevant today
(to judge from the number of studies done on them in

recent years) (see for example Collins 1981, Alexander
et al. 1987, Huber 1990), few of them are new. They
first arose with the institutionalization of sociology as
an autonomous scientific discipline positioned at the
center of the debates opposing utilitarianism-inspired
theorists like Spencer against sociologists who, in
search of a foundation for the specificity of the object
and the explanations of social phenomena, rejected the
hypotheses of classical economy.

Far from being purely rhetorical, these problems
determine researchers’ choice of instruments, units of
observation, and explanatory procedures. A hypoth-
esis tested at the level of the individual may very well
prove false at the systemic level; another, verified at
the global or context level may prove invalid for the
individual case (see Robinson 1950, Goodman 1953,
Duncan and Davis 1953, Goodman 1959). The error
of inferring the social from the individual corresponds
to that of inferring the individual from the social
(‘contextual fallacy’): though it is sometimes a mistake
to deduce (without any supplementary hypothesis) the
voting behavior of individuals from information on
how ecological units voted, it is just as wrongheaded to
affirm, on the basis of a relation of positive dependence
between an individual’s degree of education and his or
her salary, that when the collective level of education
rises, the average salary does too.

Let us suppose, as did the founding fathers, that the
aim of social sciences consists of explaining the statics
and dynamics of social systems (though this definition
is neither necessary nor sufficient). Tocqueville (1856)
tried to account for political change, mainly the
revolutionary one; Durkheim (1893) for the increasing
differentiation of functions and the consequences of
such differentiation; Weber (1905) for the birth of a
new type of socioeconomic organization; Sombart
(1906) for the absence of socialism in theUSA. Clearly,
all these questions pertain to the systemic level. The
size of the system may vary, but whatever its com-
ponents and their number, it constitutes a unit that
must not be broken down or dissolved.

We have three competing procedures for conducting
an explanation of such phenomena. The first and the
most current one is also the least satisfactory. It
consists of analyzing the relations between a given
social phenomenon and independent social factors;
explaining the social by means of the social is the
leitmoti� of the Durkheimian sociological program.
But in order for that first macrological procedure to be
legitimate, one’s observations must pertain to the
same level. We readily affirm that revolution is the
result of improvement in economic, political, and
social conditions; that an increase in the volume and
density of groups or societies leads to the division of
labor; that religious ethics facilitates the birth of
capitalism; that a high degree of social mobility makes
the development of strong left-wing parties less likely.

It seems, however, that this condition of consistency
between the content of a sociological proposition and
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the unit of observation and analysis is not often met.
In most studies conducted by interview or question-
naire, the unit remains the individual, and a hiatus is
created between the objective of the theory, which is to
formulate macrosociological propositions, and em-
pirical research, which remains focused on explaining
individual behavior. This holds true despite the fact
that Lazarsfeld and Menzel (1961) drew sociologists’
attention to the necessity of consistency. Without
consistency, we are caught in an impasse: many
hypotheses deduced from macrosociological theories
cannot be adequately tested.

The second procedure consists of collecting obser-
vations at an infrasystemic level and developing
hypotheses on the behavior of such units (individuals,
groups, institutions), with the purpose of explaining
systemic relations through an appropriate synthesis of
these observations. In this case micrological variables
positioned in an intermediary position between de-
pendent and independent macroscopic factors are
introduced. One affirms that improvement in con-
ditions (macro) generates a level of frustration (micro)
such that it increases the probability of protest at the
sociopolitical level (macro); that an increase in volume
with growing densification aggravates competition
between system units confronting each other on the
same market, and that this competition is resolved by
division of labor; and that social mobility, whether
real or perceived as real by individuals, reduces the
search for a collective solution by making people
believe in the utility of personal effort, thus making the
emergence of strong socialist parties less likely.

An explanation operating at this infrasystemic level
is sometimes considered more satisfying, stable, and
general than one expressed entirely in macroscopic
terms. This is Popper’s point of view (1934, 1963), as
well as Harsany’s (1968), Simon’s (1977), and
Boudon’s (1973, 1977). The argument holds that
because the behavior and dynamics of a social system
are in fact the result of the actions of its components
(individuals, subgroups, institutions), it is these com-
ponents that should be analyzed if we are to better
explain and predict systemic characteristics.

To illustrate this case, let us borrow Tocqueville’s
(1856) explanation of the stagnation of French agri-
culture at the end of the Old Regime compared to the
English one as Boudon (1998) stylized it according to
his cognitivist model. Agriculture stagnation is the
effect of administrative centralization in France. Both
phenomena are macroscopic but their relation has to
be explained by bringing to the fore the reasons of
classes of persons. More prestigious civil servants’
positions in France than in England cause landlords’
absenteeism that in turn provokes a low rate of
innovation. By buying positions, French landlords
think they can increase their power, prestige, and
income. They have good reasons to leave their land,
rent it, and serve their King. On the other hand,
French farmers cultivate the land in a traditional

fashion because they do not have the capacity to
innovate. In England, the civil servants’ positions are
less numerous and less rewarding while local political
life offers them good social rewards. What Boudon
constructs is a social mechanism to explain the relation
between the two macroscopic phenomena, i.e., a set of
ultimate causes that have the character of being
individual decisions we perceive as understandable.

The third approach of conducting an explanation is
to analyze the effects due to the nature of the positions
and distributions of certain variables on the behavior
of the system’s component units without formulating
hypotheses about individuals (see Blau 1977, Blau and
Schwartz 1984). Here we are no longer interested, for
example, in the influence of religion (or any other
variable) on social relations, but rather in the dis-
tribution of religious affiliation and the structural
parameters of that distribution, understood to de-
termine the dependent variables. It is important to
carefully distinguish this macrostructural research,
which works not with variables but positions in the
social structure, from studies of the first type like
Moore’s (1966), Lenski’s (1966), Skocpol’s (1979), and
Turner’s (1984), in which collective properties and
aggregate variables are subjected to classic treatment
in terms of factors, relations, correlations, and
influences.

Whereas microsociology seeks to explain social
relations in terms of psychological traits, or processes
such as exchange, communication, competition, and
cooperation that shape relations between individuals,
structural macrosociology accounts for the relations
between the different components of a given society in
terms of differentiation and integration. For this last
approach, explaining certain aspects of relations be-
tween religious or ethnic groups—intermarriage or
friendship, for example—means mechanically deduc-
ing them from structural properties of the groups—
namely, their respective sizes—without having re-
course to supplementary hypotheses about individ-
uals, such as how liberal they are.

By way of illustration, let us consider the following
example. Suppose we have to study the relation
between religion and intermarriage between religious
groups, and that we have established a correlation
between the two variables, namely that the percentage
of Protestants marrying non-Protestants is greater
than the percentage of Catholics marrying non-
Catholics. How can this be explained? We could
develop hypotheses concerning the behavior of
Catholics and Protestants: Protestants are less ‘prac-
ticing,’ less sexually inhibited, more tolerant than
Catholics, for example. We would then look for
indicators of religious practice, tolerance, and so forth,
to account for the observed correlation.

Macrosociology proceeds differently. First, it makes
no hypotheses about individual behavior. Rather it
analyzes the distribution of individuals among the
various positions and the effects of those positions on
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behavior. Take two groups of different sizes A and B,
with A�B. Individuals in group A can come into
contact with individuals in group B and their members
can intermarry. The first theorem deduced from these
hypotheses is that the rate of intergroup association
for group B must be greater than that for group A. If
A and B are composed respectively of 10,000 and 100
individuals, and if there are 10 mixed marriages (10
pairs of spouses), the respective intermarriage rates are
A: 10�10,000� 1�1,000 and B: 10�100� 1�10. If A
represents the Catholic group and B the Protestant
group, the preceding theorem enables us to affirm that
B’s intermarriage rate is higher than A’s—the cor-
relation has been explained in terms of group size.

But no matter how important the analysis of social
systems may be, we cannot say that it is the one and
only aim of social sciences. Sociological theories also
work to explain individual behavior and may study
voting behavior, household consumption, and more
generally the attitudes and choices of individuals.
With the exception of explanations proposed by
psychological theories, sociologists explain these be-
haviors by analyzing characteristics of individuals in
their relation to their environment.

It is not hard to show that such problems run
through the entire history of sociology; here, however,
I will be proceeding logically rather than chrono-
logically. To this effect, I will be proposing a typology
whose categories subsume the main sociological
theories and bring out relations of inclusion or
exclusion concerning models deduced from those
theories. I will examine the objectives, problems, and
the solutions of macrosociological and micro-
sociological theories, while asking whether they are
intractably antinomic or whether there are potential
means of passing from one to the other.

2. Outline of a Typology of Micro- and
Macrotheories

The first definition of micrology and macrology, the
simplest but also the least adequate, as indicated
above, is etymological: the terms refer to the size of the
units of observation used. Micrology is understood to
be limited to small units, whereas macrology analyzes
groups, collectivities, communities, organizations,
institutions, even entire societies. This first, uni-
dimensional definition, is valid for neither sociology
nor economics; the observation units used with certain
theories do not fall into either of the two categories.
The ultimate observation unit in symbolic interac-
tionism or ethnomethodology, for example, is not the
individual but the situation in which individuals
interact. Nor is size a more relevant criterion, because
the unit of observation for certain macrosociological
theories, for example, is a limited number of small
groups.

Similar definition problems are encountered in
economics. The classical distinction between micro-
and macroeconomics also refers to several levels.
While microeconomics is the study of the behavior of
individual decision-makers (households, firms) or,
more exactly, choice as limited by different conditions,
macroeconomics seeks to analyze the economy as a
whole by structuring its hypotheses around aggregate
variables (e.g., national income or consumption). But
what is true of sociology is also true of economics: it is
not so much the unit of observation that matters as the
way in which problems are simplified.

The second definition proposed by Cherkaoui
(1997) is multidimensional; it has at least three
dimensions: (a) the nature of the patterns to be
explained; (b) the type of hypotheses—rationalist or
a-rationalist—used in conducting the explanation;
(c) the unit of observation and analysis used in empiri-
cal testing of propositions. These units may be indi-
viduals, situations, or structures; the point is that
they must be consistent with the hypothesis demon-
strated, as discussed above.

The first dimension pertains to the particular prob-
lem under study, which may involve either individual
behavior regularities or social and group regularities.
Voting for a particular political party, consuming a
product, adopting a particular attitude, making an
economic or social choice are examples of regularities
in individual behavior. On the other hand, accounting
for the degree of heterogeneity in a given society (the
frequency of intermarriage between ethnic or religious
groups, for example); for the existence and intensity of
cooperation or conflict within an organization; for
integration and differentiation; for macroscopic
balances andmbalances, involves studying social
patterns.

Let us consider the following problem taken from
social stratification studies, one of the major fields of
macrosociology. When we conduct empirical research
on the effects of the father’s occupation or the
individual’s level of education on the social status
attained by that individual, we are positioning our-
selves at the microsociological level (though we may
not be aware of it)—despite the fact that our project is
macrosociological. As long as the propositions
demonstrated are micrological, we are not violating
logical rules; we can legitimately make assertions of
the following type: ‘When, for individuals, the level of
education increases, so does occupational status.’ Such
affirmations derive from empirical research conducted
in accordance with known, standardized rules: con-
struction of a random sample, use of analytical
statistical methods in which the individual is the
relevant unit. But in proceeding this way, we are
working from several implicit hypotheses, the simplest
of which affirms that individuals’ decisions are entirely
independent of each other. Nothing precludes us from
applying such simplifications as long as our hypotheses
or empirically tested propositions do not go beyond
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the microsociological level. But it is clear that (a)
individual choices are in fact interdependent; (b) there
is not an infinite number of occupational positions; (c)
the set of such positions constitutes a structure whose
parameters function as constraints on individual
choices. Obviously, when I decide to apply for a post
in sociology in a given institution, (a) I am competing
with other applicants (interdependence of individuals);
(b) I know that the number of positions in my
discipline for which applicants are competing is
limited; (c) the job openings in sociology that appli-
cants are competing to fill are the direct result of what
other jobs are available both in other disciplines of
other departments of the same institution (they also
depend, though indirectly, on the number of places
available in other institutions, such as all institutions
of higher learning); and (d) when making its decision,
the institution that has activated competition for the
jobs will take into account the interest that other
institutions of the same type may have in sociology.

The second dimension of the definition of micro-
and macrosociology proposed here refers to theor-
etical simplifications and the objectives of such
simplifications. I will summarily distinguish between
two types of hypothesis about the behavior of units of
observation and analysis: a theory requires either
rationalist or nonrationalist hypotheses (this last type
may be divided into a-rational and nonrational).The
rational individual is not necessarily to be reduced to
that of Homo æconomicus, whose particularity is to
maximize the expected value of his utility function—
monetary profit, for example. Following Boudon
(1996), we can speak of three different types of
rationality: expected, cognitive, and axiological.These
theoretical simplifications of course only concern
individual actors or units, not structures. If we
preclude Hegelian-type visions, which reify universals
and endow them with intentionality or rationality, it is
obvious that under certain conditions, groups,
organizations, and institutions may be assimilated to
actors.

The third and last dimension is the level of ob-
servation and analysis deemed most relevant to a given
theory. That level may be individuals, households,
organizations, a context-situation, or population
distributions. The individual and the county are the
units most commonly used in electoral sociology.
Whereas for economic and sociological research, the
household is considered the most appropriate unit for
studying consumption, in the sociology of organiz-
ations and microeconomic theory of the firm, the
preferred basic unit is the single firm. For some
correlation analysis—that between literacy and the
proportion of the state budget allocated for education,
for example—rates are required. In the example from
social stratification research, we saw why observations
made at the individual level were not sufficient to give
answers to macrosociological questions; they may
even be an inappropriate place to look for such

problem
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contextal
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Figure 1
Typology of theories: R, rationalist hypothesis; NR,
other types of hypothesis; IP, individual patterns; SP,
social patterns; D1, D2, D3, 1st, 2nd, 3rd dimensions

answers as demonstrated by Coleman (1990). The
empirical tradition founded at the beginning of the
1950s and popularized by Blau and Duncan’s
American Occupational Structure (1967) and Feather-
man and Hauser’s research (1978), among others, does
not allow for a move from the micro to the macro.

With these few taxonomic principles, we can con-
struct the typology of theories (numbers 1–10 cor-
respond to theory types to be identified) as in Fig. 1.
This typology is neither exhaustive nor inalterable,
and it can be simplified or complexified, namely by
specifying hypotheses here designated ‘other than
rational.’ It does, however, enable us to observe (a) the
fundamental distinction between macrological and
micrological theories; (b) the paradigmatic principles
underlying these theories; (c) the relations of oppo-
sition, distance, or inclusion that a given theory has
with the others. Finally, it identifies ‘at a glance’
the historical stages of sociological thought.

To each of the 10 ‘pure’ theory types corresponds
one or more theories. Type 1 comprises all theories
that share the axioms of the market model of pure and
perfect competition, some behaviorist theories, and
Homans’ (1961) and Blau’s (1964) theories of social
exchange, among others. For Homans, macro-
sociological structures are no more than repeated
individual behaviors: the interaction between indi-
viduals is what generates structures; structures do not
determine individual behavior. Type 2 is made up of
theories in which the market model is applied to
particular sociological fields. Coleman (1990, p. 21 et
seq.) presents a much-discussed topical example simi-
lar in some points to economic markets: the marriage
market or, more exactly, the phenomenon described as
‘marriage squeeze.’ Psychoanalysis is a type 3 theory,
though certain variants of it are closer to type 9. Type
4 comprises stochastic models and some theories of
collective behavior: stochastic theories, like the
econometrician explanation of the income distribu-
tion, do not hypothesize about individuals, while
collective behavior theories make use of a-rationalist
postulates about agents’ behavior, such as those
implied in notions of ‘suggestion’ or ‘hypnotic effects’
as used by Gustave Le Bon (1895).

Type 5 encompasses the models of adaptive behav-
ior particular to certain behaviorist explanations,
together with oligopolistic models like Cournot’s,
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studied in detail by Simon (1982), while type 6 refers to
rational choice theory, including actionist theories
that are more complex than type 5. It is no longer
simple market models but rather rational behavior
models that are called upon in the attempt to build
bridges between the micro and the macro. Actionists
rediscovered the idea dear to Weber and Popper that
all social phenomena (macroscopic level), particularly
the structure and function of institutions, should be
explained and understood as the result of individual
actions, not in terms of universals or collective
properties. But in affirming this epistemological
principle, actionist theorists did not reduce social
phenomena to psychological ones, because in their
understanding, action can be influenced by insti-
tutions, and institutions are to be explained not only
by the actions of individual agents but also by those of
other institutions. Here we should cite works by Olson
(1966), Schelling (1978), Boudon (1973, 1977, 1990),
Hechter (1983), and Coleman (1990).

Type 7 encompasses relativist theories such as
ethnomethodology, symbolic interactionism, and
phenomenological sociology; primary representatives
here are Blumer and Garfinkel. For Blumer, social
behavior is negotiated case by case, not imposed by a
hidden structure. Macrostructure is unreal, and the
empirical foundation of a sociological theory can only
be individual behavior in real situations. Whereas
Homans left macrosociology intact, interpreting it as a
series of individual reinforcements, Blumer denied
almost all we claim to know of macrosociological
structures. For him, the ultimate basic unit of all
research is not the individual, but the situation; that is,
interaction between individuals. Psychological prin-
ciples such as reward and punishment are themselves
subject to interpretation in terms of situation (this is
why we may categorize this approach as micro-
sociology rather than psychology). Type 8 is made up
of role, reference group, and frustration theories. All
variants of functionalism and social control theories,
from Malinowski through Parsons to Bourdieu, are
type 9 theories which explain regularities in individual
behavior in terms of variables strictly external to
individuals such as values and social rules. Type 9
theories, which stand in opposition to type 1 (classical
political economy and Spencerian sociology), domi-
nated sociology until the early 1960s. Finally, macro-
structural and network theories make up the 10th and
last type (see Fararo 1989).

In fact, only type 2, 4, 6, 8, and 9 theories take on the
problem of the connection between micro- and
macrolevels. The first four of these ask macro-
sociological or macroeconomic questions, but are
based on the individual as unit of observation. The
assumption—that hypotheses about such units enable
us to get from the micro to the macro—is operative
particularly in normative theories, which try to explain
individual behavior in terms of social norms. All the
other theories do not go beyond a single level—

microsociological for types 1, 3, 5, and 7 and macro-
sociological for type 10.

The macrostructuralist project is limited to certain
aspects of social reality. It cannot, any more than any
other theory, offer a solution to the problem of the
links between the micro and the macro. While the
rational choice theory presents an undeniable ad-
vantage over other theories, it cannot serve as a
universal solution: presenting it as unconditionally
valid makes it vulnerable to the same dangers other
theories have encountered. As for functionalism, it’s
error was to yield to the temptation of hegemony; it
claimed the title of general theory of social systems,
when some of its principles are only valid for par-
ticular, tightly circumscribed domains. This means
that there is a right way of using functionalism and
normative theories, just as there is a wrong way of
using such strong, all-encompassing theories. There
can be no single solution to the problem of the links
between micro- and macrosociology, any more than
there can be a single mode for explaining all phenom-
ena (the first of these problems being only an aspect of
the second).

See also: Action, Theories of Social; Bounded Ration-
ality; Coleman, James Samuel (1926–95); Deter-
minism: Social and Economic; Durkheim, Emile
(1858–1917); Explanation: Conceptions in the Social
Sciences; Functionalism in Sociology; Institutions;
Interactionism: Symbolic; Methodological Individu-
alism in Sociology; Rational Choice Theory in Soci-
ology; Reduction, Varieties of; Social Psychology:
Sociological; Social Psychology, Theories of; Soci-
ology, Epistemology of; Status and Role: Structural
Aspects; Structure: Social; System: Social; Theory:
Sociological; Tocqueville, Alexis de (1805–59); Weber,
Max (1864–1920)
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M. Cherkaoui

Macrostructure in Discourse

Comprehension, Psychology of

The availability of a macrostructure representation
may influence both the reading process and memory
for text content. During reading, the identification of
macropropositions provides a context for the inter-
pretation of subordinate content. After reading, the
macrostructure representation can guide a systematic
search of the reader’s memory representation.

Discourse comprehension may be thought of as a
process of constructing a memory representation. In
the case of text comprehension, a reader is credited
with good comprehension to the extent that the reader
constructs a coherent representation that is consistent
with the message intended by the author. It is
particularly critical that the reader accurately rep-
resent the text’s main ideas and their organization, or
macrostructure. This article addresses the processes
involved in the construction and use of macrostructure
representations as a critical component of discourse
comprehension.

1. Two Le�els of Discourse Representation

A text has both a horizontal organization, or micro-
structure, and a vertical organization, or macrostruc-
ture (Kintsch and van Dijk 1978, van Dijk 1980, van
Dijk and Kintsch 1983). A full understanding of a text
requires that a reader represent both the microstruc-
ture and the macrostructure.
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A text’s horizontal organization derives from the
fact that most sentences can be interpreted in the
context of the immediately preceding sentence. A
microstructure representation captures these local
coherence relations. A formal analysis of a text’s
microstructure requires that the sentences of the text
be analyzed into their underlying ideas, or proposi-
tions (see, e.g., Propositional Representations in Psy-
chology) and their relations. Propositions are related,
for example, if they share referents or if they denote
events that are causally related (see, e.g., Text Com-
prehension: Models in Psychology; Narrati�e Com-
prehension, Psychology of). The resulting analysis of a
text’s microstructure can be summarized in a network
representation with propositions represented as nodes
and relations represented as connections between the
nodes.

A text’s vertical organization derives from the fact
that expressed and implied propositions are hierarchi-
cally related. The macrostructure represents these
hierarchical relationships and thus captures the basis
of the global coherence of a text. Formally, a macro-
structure representation can be derived from a micro-
structure representation by the application of three
macrorules. One rule deletes micropropositions that
are not interpretation conditions of other proposi-
tions. A second rule creates new macropropositions by
generalization from more specific micropropositions
in the microstructure. Finally, a third rule constructs
new macropropositions by replacing sequences of
micropropositions that denote more complex events.
The three macrorules are applied recursively to create
new macropropositions that dominate increasingly
larger sections of the text. Intuitively, it is useful to
think of successively higher levels of a macrostructure
as corresponding to increasingly concise summaries of
the text.

2. Constructing a Macrostructure Representation
While Reading

2.1 Some Cogniti�e Obstacles to Macroprocessing

A macrostructure represents the ‘gist’ of a text so an
adequate representation of a text’s macrostructure is
essential to text comprehension. However, even in
circumstances where a text is well written and the
reader has the requisite vocabulary and background
knowledge to understand it, there are several impedi-
ments to processing a text’s macrostructure. One is
that a written text is an incomplete representation of
the author’s intended communication. Authors omit
from the written text information that they assume
their audience can compute from the information
provided. Sometimes, they will explicitly state a
macroproposition; other times, they will leave it to the
reader to infer (generalize or construct) the relevant

macroproposition from the more specific information
that is explicitly provided.

A second obstacle to macroprocessing is that related
macropropositions are often widely separated in a
text. This is because the written text is linearly
organized whereas the underlying macrostructure is
hierarchically organized. In many models of discourse
comprehension (e.g., Kintsch and van Dijk 1978; see
also Text Comprehension: Models in Psychology), this
fact creates problems for identifying the relationship
between text topics because of readers’ memory
limitations.

Finally, the identification or construction of a
macroproposition can involve the reduction of large
amounts of information. For example, a page-long
description of a sequence of events might ultimately be
summarized by a single macroproposition (e.g., John
ate at an Italian restaurant). Again, construction of
the appropriate macroproposition may place a heavy
burden on the memory abilities of the reader.

2.2 Monitoring the Macrostructure During Reading

How do readers cope with the cognitive demands of
macroprocessing? There are several empirical demon-
strations that readers are sensitive to topic changes
and pay more attention to sentences that communicate
macropropositions. These important junctures in the
underlying macrostructure are signaled in the written
text in a variety of redundant ways.

An author can use a variety of explicit signals to
alert readers to macrorelevant information (Lorch
1989). Headings, overviews, and other devices empha-
size the main topics and their organization within a
text and have consistent benefits on reader’s memory
for a text’s macrostructure. In addition, function
indicators (e.g., ‘It is important to note …’; ‘To sum
up …’) can be used to indicate the relevance of specific
statements within a text (van Dijk 1980) with the
consequence that readers attend more carefully to the
cued information. An author can also be very explicit
about a change of topics (e.g., ‘In contrast to …’;
‘Consider another issue’).

The underlying macrostructure is also reflected in
the distribution of information within a text. A topic is
introduced and elaborated, then a new topic is
introduced. The identity of the currently relevant
discourse topic is usually reflected in the topic-
comment structure of the sentences that elaborate the
topic (Kieras 1981). Thus, repeated sentence topics
provide a basis for identifying the relevant discourse
topic. When a change of topic occurs, several writing
conventions aid the process of recognizing the change
and identifying the new topic. A change of topic often
corresponds with a break in local text coherence
which, in turn, is often indicated by paragraph
structure. The identification of topic transitions may
be further facilitated by the use of marked syntactic
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constructions that shift the reader’s focus to the new
topic. Finally, after a transition has been made, the
identification of a new topic is facilitated by the
convention that the initial sentence of a new paragraph
often corresponds to a macroproposition (Kieras
1981).

2.3 Representing Macropropositions and their
Relationships

Although authors occasionally denote the macrorele-
vance of a statement explicitly, macropropositions are
frequently left implicit. In that event, readers are
expected to use their prior knowledge and their
understanding of information presented in the text to
infer relevant macropropositions (see, e.g., Inferences
in Discourse, Psychology of ). Even when a macr-
oproposition is explicitly communicated, readers
usually must determine its macrorelevance. Syntactic
cues, initial position in a paragraph, and other cues
may serve as heuristics in identifying the possible
macrorelevance of a statement. However, the macr-
orelevance of a proposition must be �erified by
determining that it occupies a superordinate position
with respect to other propositions in the text (i.e., it is
elaborated by more specific propositions).

When a macroproposition is identified or inferred,
its place in the macrostructure must be determined.
This involves not only determining its semantic rela-
tionships to subordinate micropropositions, but also
determining its relationships to previously identified
macropropositions. Again, the author sometimes ex-
plicitly communicates these relationships; however,
readers are often left to infer how a newly identified
macroproposition is related. This involves first identi-
fying potentially related information, then evaluating
its relationship to the new macroproposition.

There is very little definitive research on how readers
infer implicit macropropositions and how they de-
termine unstated relationships between macropropos-
itions. However, such macroprocessing surely entails
interactions between (a) cognitive processes that op-
erate automatically in response to information pre-
sented in the text and (b) processing strategies that are
invoked by readers to meet their particular reading
goals. Successful macroprocessing requires that a
reader be able to access relevant background knowl-
edge and information in the text representation. There
is substantial empirical evidence of powerful, auto-
matic memory retrieval processes that serve this
purpose (Kintsch 1988, Myers and O’Brien 1998; see
also Knowledge Acti�ation in Text Comprehension and
Problem Sol�ing, Psychology of). The involvement of
strategic processes is demonstrated by evidence that
the reading task modulates readers’ macroprocessing:
readers are sensitive to macrorelevant information
even when the reading task renders such information
irrelevant, but they pay even greater attention to the

macrostructure when it is relevant to their reading
goal (e.g., summarization).

3. Using a Macrostructure Representation

3.1 Influences on Comprehension Processes During
Reading

The macrostructure representation a reader constructs
during reading has a privileged status with respect to
processing of subsequent text. Macropropositions are
more accessible than micropropositions so they are
particularly likely to serve as the context for the
interpretation of new information during reading
(McKoon and Ratcliff 1992). This is true in two
respects. First, because a recently identified macropro-
position is likely to be the most available information
when a new sentence is read, it will be the first context
consulted as the reader attempts to establish the local
coherence of the new information (Kintsch and van
Dijk 1978, Kintsch 1998). Second, because macropro-
positions are typically elaborated in a text, macropro-
positions should generally be relatively accessible from
the text representation even when they were not
recently processed. Thus, macropropositions should
also be relatively available as a context for establishing
global coherence relations (Myers and O’Brien 1998).
Indeed, there is substantial empirical evidence that
macrorelevant information (e.g., titles) can greatly
influence how readers interpret statements and org-
anize their text representations.

3.2 Influences on Memory for Text

A macrostructure representation can also play a
prominent role in memory for a text after it has been
read. For the same reasons that individual macropro-
positions tend to be relatively accessible during
reading, they are also memorable after reading. As
elaborated information, therearemanyretrieval routes
to macropropositions in the text representation (see,
e.g., Memory for Text). Further, in tasks that empha-
size reconstructive processes (e.g., free recall), readers
often use their macrostructure representations stra-
tegically as a retrieval plan to cue their memories for
text content.

4. Future Directions

There are several directions in which future research
should develop. First, there is a need for new methods
of studying macroprocessing as they occur on-line (i.e.,
during reading). Although there are many empirical
studies demonstrating that readers are sensitive to
macrorelevant information as they read, very few
studies address the nature of the cognitive operations
involved in verifying macropropositions, inferring
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macropropositions, or determining the relationships
among macropropositions. Most on-line methods
require great precision in specifying the text conditions
eliciting a given process (see, e.g., Priming, Cogniti�e
Psychology of). Because macroprocessing often invo-
lves the integration of several propositions and depe-
nds heavily on a reader’s background knowledge, such
theoretical precision may not be possible. Thus,
methods are required that are sensitive to on-line
processes, but which do not require pinpointing a
particular text event as the stimulus eliciting some
process.

In addition to the need for new research methods,
theoretical advances are needed in several areas. More
detailed models are needed of the cognitive processes
that underlie the construction of a macrostructure.
The models should identify the text conditions that
trigger the processes. More detailed models are also
needed of how the availability of a macrostructure
representation influences subsequent processing.
Models are also needed to explain how the con-
struction of a macrostructure interacts with a reader’s
knowledge of conventional text structures (e.g., nar-
rative; empirical research report) or what van Dijk and
Kintsch (1983) call the superstructure of a text.
Finally, theoretical advancement on all fronts depends
on the development of ways to model the involvement
of readers’ background knowledge in all aspects of
macroprocessing. Current theory ascribes an extensive
role to background knowledge, but promising
methods to model its role have only recently begun to
take shape (Kintsch 1998; see also Semantic Proc-
essing: Statistical Approaches).

See also: Comprehension, Cognitive Psychology of;
Eye Movements in Reading; Learning from Text;
Literary Texts: Comprehension and Memory;
Memory: Organization and Recall; Memory Retrie-
val; Reconstructive Memory, Psychology of; Schemas,
Frames, and Scripts in Cognitive Psychology; Sen-
tence Comprehension, Psychology of; Situation
Model: Psychological.
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Mafia

1. The Setting

The term ‘mafia’ comes originally from Sicily, where it
refers to the private use of violence in public domains.
Despite its feudal and patrimonial dispositions, mafia
is a modern phenomenon. Mafia developed in the
slipstream of Italian unification when a modern state
structure imposed itself on a predominantly agrarian
society still largely feudal in its basic features. In the
absence of effective central control over the means of
violence, mafia took shape as an instrumentum regni of
Italian politicians, who chose to rule Sicily through its
dominant class of absentee landlords most of whom
resided in Palermo, the center of wealth and power of
the island.

Mafia presence was particularly strong in and
around this city, in the adjacent citrus fruit area of the
Conca d’Oro and the vast hinterland of the western
interior. This was the area of large cereal-pasture
holdings (the so-called latifondi or ex-feudi), the
management of which the absentee owners entrusted
to ruthless local, upwardly-mobile leaseholders and
overseers who had a reputation for violence. These
local bosses and their retainers formed the backbone
of the rural mafia, which consisted of loosely-
constituted coalitions, called cosche or ‘families.’ Each
family or cosca controlled its own territory—a village,
a town, or an urban neighborhood—and imposed a
tribute on all economic transactions. The typical
mafioso was a mediator or power-broker, who thrived
on the gaps in communication between landlord and
peasant, seller and buyer of commodities and services,
political candidate and electorate. Ultimately, he held
sway over the links between state and local com-
munity.

2. Profile

Mafiosi controlled local resources like property, mar-
kets, services, and votes. They operated in collusion
with members of the elite, most notably urban-based
landlords, politicians, government officials, and busi-
nessmen. This ‘contiguity’ involved mutual protection.
But the protection which mafiosi offered was some-
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times difficult to distinguish from extortion and the
boundaries between victim and accomplice were often
likewise blurred. In the no-man’s-land between public
and private domains, mafiosi were left a free hand in
the management of local affairs.

Although they exacerbated class tensions between
landlords and peasants by their rent-capitalist man-
agement of the estates and appropriating land and
becoming landowners in their own right, they also
controlled these tensions by carving out channels of
upward mobility for ambitious and ruthless peasants
and shepherds. In Sicily, as probably elsewhere under
similar conditions (Brogan 1998, Tilly 1997, 2000,
Varese 1994), mafia and politics provided ‘carrie� res
ou�ertesauxtalents’ (Fentress2000,p.149).Towardthe
large mass of landless peasants and shepherds, from
whose ranks they usually originated, their attitude
involved undisguised disdain and exploitation. When
indicted for violent crimes, mafiosi were usually
acquitted for lack of evidence because of high-level
protection and because no local witness would testify
against them. This greatly helped to enhance their
power and their reputation as ‘men of respect.’
Inspired by both fear and admiration, the local
population drew up a ‘wall of silence’ (omerta� ), which
ultimately blocked effective prosecution of mafiosi.
Until recently, the power of mafiosi, although sur-
rounded and buttressed by silence, was openly dis-
played. It illustrated the peaceful coexistence between
mafia and the State.

Far from being ‘a State within a State,’ as
magistrates and journalists often represented the phe-
nomenon, mafiosi successfully infiltrated public insti-
tutions, including political parties, local governments,
the judiciary, banks, and legal firms. They did so
through their own personal networks of ‘friends,’
rather than as members of a centralized organization.
With the extension of the suffrage, they enlarged their
grip on the electorate and controlled more votes. With
the extension of postwar government aid to ‘develop’
the country’s southern peripheries, mafiosi swallowed
up ever more funds, most notably in the urban
construction industry, always capable of placing them-
selves with cunning and force between State and
citizen. Sicilian mafia appears as the violent alternative
to civil society. This was the price the Italian State
eventually had to pay for the pragmatic accommo-
dation which later became known as ‘pollution’ of
public institutions—the other side of peaceful co-
existence.

3. Representations

The persistent and popular representation of mafia as
‘a State within a State,’ as a centralized monolithic
organization, is wide of the mark. It makes too much
of the organization and too little of it at the same time.
Presenting mafia as a single unified structure ignores

the organization’s fluid character as well as its parasitic
relationship to the State. To understand how mafia
works is to start the investigation at the local level,
because what mafia in Sicily comes down to is local
cliques, structured by ties of kinship, marriage, and
friendship, that control local resources with violent
methods while enjoying a large measure of impunity
because of their contiguity with powerful protectors at
higher levels of society who need local strongmen as
managers of their properties and as canvassers of votes
(Blok 2001). The relationships between these
‘families’ are characterized by conflict and accom-
modation—strikingly similar to relations between
States—rather than being supervised, coordinated, or
controlled from the top by a commission of sorts, as
current expressions like Cosa Nostra (‘Our Thing’)
and ‘The Mafia’ suggest. In this respect the alliances of
mafia families in the United States (largely of Sicilian
extraction), from whom the Sicilians adopted this
denomination, showed greater stability (Sterling
1990).

The idea that the Sicilian cosche operated like
sovereignties is neatly illustrated by the failed attempts
to coordinate their relations from above. When the so-
called ‘Commission’ of Cosa Nostra was put together
to contain intramafia violence and to impose a pax
mafiosa, as happened for the first time in the late 1950s
and again on several occasions in the 1970s, it fell
apart because representatives of the various factions
could not agree about overall policy, or else tried to
outmaneuver each other and dominate the Commis-
sion. In 1963, what had remained of this board blew
up in the notorious Ciaculli affair, which brought an
end to the first mafia war and heralded an era of
antimafia policy. The second mafia war unfolded
around 1980 and ended in the near extermination of
one of the warring factions (Sterling 1990, Catanzaro
1998, Stille 1995, Jamieson 2000). These failings alone
clearly demonstrate that Sicilian mafia cannot be
understood as a single unitary organization. An
analysis of these episodes suggests the image of a fluid
network that regulates a changing configuration of
alliances in and between local ‘families.’ In all these
instances, incipient hierarchy gave way to segmen-
tation.

4. Transitions

Since the 1970s, mafia in Sicily gradually lost its role as
a pragmatic extension of the State and assumed the
character of a hidden power. Mafiosi disappeared as
public figures with public identities. Mafia’s peaceful
coexistence with the State came to an end. Terror
replaced accommodation. Like outlaws elsewhere,
mafiosi had to hide from the law (if they did not
cooperate outright with the judicial authorities), living
clandestine lives in modest accommodations. Several
factors are responsible for this major transition.
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First, beginning in the early 1970s, Sicilian mafiosi
moved into the international narcotics trade which
produced huge and fast profits but entailed high risks.
These ventures, like the building boom in the early
1960s, resulted in internecine struggles between rival
factions—between upstarts from the Palermo hin-
terland, like the Corleonesi led by Luciano Leggio and
Salvatore Riina, and the urban establishment in
Palermo of which Stefano Bontate was the most
striking figure. State interference provoked campaigns
of terror against state officials, politicians, magistrates,
and policemen. This newdevelopment brought mafiosi
into open conflict with the Italian State, which could
not stand back and accept open warfare on its territory
and close its eyes to the massive infiltration of drug
money into its economy. Nor could the government
ignore the pressure from neighboring States and other
countries to take a strong position against the drug
traffic and money laundering. The narcotics trade
changed the Sicilian and American mafia. Although it
became the mafia’s most lucrative enterprise, it has
also generated more murder, violence, and betrayal
than any other criminal activity. As the profits
spiraled, so did the need to protect them (Shawcross
and Young 1987, p. 307).

The extent to which the tables had been turned on
politicians who had either directly or indirectly pro-
tected the interests of mafiosi in exchange for electoral
support can best be illustrated by the following
anecdote. After the first Sicilian politicians and magi-
strates who tried to withdraw from the mafia or to
combat it with determination were assassinated in
public places in 1979 and 1980, to be remembered as
the first wave of ‘excellent cadavers,’ Stefano Bontate,
the flamboyant mafia leader in Palermo, warned the
then prime minister Giulio Andreotti on his visit to the
island in February 1980 with the following words: ‘We
command in Sicily and if you don’t want the DC
[Christian Democrats] to disappear completely you’ll
have to do as we say. Otherwise we’ll take away not
only your votes in Sicily but also votes in Reggio
Calabria and the whole of the south of Italy as well.
You’ll have to make do with the votes in the north
where everyone votes Communist’ (Jamieson 2000,
p. 222).

Yet helped by a new generation of magistrates and
special legislation (which included the coinage of the
term associazione mafiosa), the Italian State, from
the early 1980s onwards, started its crackdown on the
mafia, which culminated in effective proceedings (the
so-called maxi-trials) against hundreds of mafiosi.
The prosecution was substantially helped by mafiosi
from losing factions who, partly for reasons of revenge
and partly in order to survive, repented, turned
state’s evidence, and helped build a case against their
former peers (Stille 1995).

Behind all these changes lurked an even larger
transition. This was the demise of communism in
Europe,which unintentionally undermined themafia’s

raison d’e� tre. Since the immediate postwar years,
mafiosi had always supported political parties that
opposed communist and socialist parties. Faced with
the largest communist party in Western Europe, the
Italian Christian Democrats could not forgo the
support of an informal power that provided huge
blocks of votes and thus effectively staved off what was
perceived as ‘the danger of communism.’ With the
disintegration of the Soviet Union and the end of the
Cold War, the situation radically changed and
the shield of protection that kept mafiosi out of prison
began to fall apart. The situation resembled the
crackdown on the mafia under Fascism. Prefect Mori’s
large-scale operation in the late 1920s took place after
the Sicilian landed classes had obtained more effective
and less costly protection of their property from the
new government. This turn exposed mafiosi and left
them without protection (Duggan 1989).

One cannot help notice another parallel in the
different ways the Italian State proceeded against the
mafia. In both cases, prosecutors represented the mafia
as a corporate organization, as a single, unified,
hierarchical organization controlled from the top by
one or more super chiefs, who coordinated the
relations between local ‘families.’ As noted above,
there is little evidence for this so-called ‘monolithic
theorem.’ Although recurring tendencies toward
centralization were not lacking, their very failure
shows the strength and structural continuity of local
groups tied together by links of kinship, marriage, and
friendship. Indeed it has been argued that the absence
of a centralized organization at the regional level
served the mafia well and helps account for its
remarkable longevity in modern society; it reflects the
same paucity of communication that made it possible
for mafiosi to place themselves at decisive junctions in
the relationships between local and national levels
(Blok 1974, Catanzaro 1988).

5. Conclusion

Today, the term ‘mafia’ is widely used as a synonym
for organized crime. A still larger conflation of the
term includes (ironic) references to any coterie wield-
ing illicit power in formal organizations and insti-
tutions, including governments, business firms, and
universities. To contain the growing inflation of the
terminology, one may restrict the use of the term
‘mafia’ to denote a form of organized crime that
includes collusion and contiguity with people repre-
senting public institutions. If we agree that mafiosi are
agents who operate with violent methods in the border
zone of public and private domains to enrich them-
selves and convert their wealth into honor and social
status, there is no need to widen any further the
meaning of the term, because the private use of
violence in public places has lately expanded on a
world scale and has blurred the familiar boundaries
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between private and public spheres in Latin America,
Eastern Europe, the former Soviet Union, Southeast
Asia, and various African countries. All these cases
are unique, but one cannot help noticing their family
resemblances.

See also: Violence in Anthropology
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A. Blok

Magic, Anthropology of

Magic is a generic term that refers to different kinds of
beliefs and practices related to supernatural forces.
Among others, it encompasses such areas as witch-
craft, sorcery, and shamanism (see Witchcraft and
Shamanism). In anthropology, the meaning of magic
and its different manifestations has been the object of
contention and debate for many decades. Accordingly,

the aim of this article is to trace the main shifts in the
way in which anthropologists have interpreted magic
over the years and to suggest reasons for these shifts. It
will do so by focusing on the work of key anthro-
pological figures.

1. The E�olutionists: Magic as a Pseudo-science

The nineteenth century was the time when anthro-
pology became a recognized academic discipline. It
was also the time when the numerous achievements of
natural science had captured people’s imagination,
something partly responsible for the claim that West-
ern societies represented the pinnacle of human en-
deavor. Faith in both natural science and Western
cultural superiority were to bear heavily on the way in
which magic was understood by nineteenth-century
anthropologists.

For Tylor (1874) the paradigmatic figure of Vic-
torian anthropology, magic was ‘one of the most
pernicious delusions that ever vexed mankind’; it was
also a fundamental characteristic of ‘the lowest known
stages of civilization.’ These claims encapsulate two
basic assumptions with which Tylor and his con-
temporaries were working. First is that natives used
magic to achieve certain practical results—control of
the natural elements, for example, or restoration of a
person’s health; second, that all societies follow an
evolutionary path with fixed stages of development
that represent higher degrees of social and cultural
complexity.

On the basis of these assumptions, magic emerged in
nineteenth-century anthropology as the negative side
of science. Indeed, for Tylor and his contemporaries, it
was nothing more than a ‘pseudo-science,’ a system of
thought and practice that attempted to effect changes
in the empirical world but was unable to do so. Not
that magic as a system of thought was the product of
minds radically different from those that invented
science. Tylor was clearly against such racist charges.
The human mind, he argued, operates everywhere and
at all times with the same principles of thought—by
associating ideas on the basis of analogy and cause
and effect. Yet, despite this fundamental sameness—
this ‘psychic unity of mankind,’ as Tylor would have
it—there was still ample room for errors. ‘Primitive’
people, being at the lowest stage of intellectual
development, a stage characterized by simplicity and
innocence, were particularly prone to making errors,
magic being a paradigmatic example.

To use Tylor’s well-known expression, ‘primitive’
people mistake ideal for a real connections, that is,
they treat events that are only accidentally related as if
they cause one another. For example, there is nothing
in reality that connects the crowing rooster with the
rising sun, but because the two events occur regularly
and sequentially, ‘primitive’ people assume that the
former causes the latter. Magic is the practical ap-
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plication of such misconceptions: the rooster is made
to crow so that the sun will rise.

The work of Tylor on magic was further elaborated
by Sir James Frazer. To begin with, Frazer
(1922�1950) made a distinction between ‘sympathetic’
and ‘contagious’ magic. The former was the result of
associating ideas on the basis of similarity, the latter
on the basis of proximity in space or time. Frazer also
took Tylor’s evolutionism to its logical extreme. As
Tambiah (1990) points out, he arranged ‘magic,
religion and science in an evolutionary lineal scheme,
with the unsupportable suggestion that magic pre-
ceded religion in time, and with the inescapable
inference … that science must inevitably dissolve re-
ligion in our time.’

2. Twentieth-century Paradigms

2.1 Magic as a Source of Hope and Optimism

By his own admission, Branislaw Malinowski was
drawn to anthropology after having read Frazer’s
work.Yet even though inspired byFrazer,Malinowski
was already beginning to question the wisdom of
Victorian evolutionism. Moreover, having spent the
years of World War I on the Trobriand Islands of the
south west Pacific, he developed a difference sense of
the place of magic in native life. Indeed, one of
Malinowski’s aims was to show that belief in magic
was not equivalent to irrationalism and mysticism.
This marks a fundamental shift in Western perceptions
of magic and native life in general and constitutes the
basis for all subsequent anthropological studies of
magico-religious systems. In more general terms, it
marks a shift, at this point still quite subtle, toward a
less ethnocentric view of the non-Western world.

In his extended essay Magic, Science and Religion,
Malinowski (1928�1954) sets out to show that much of
what has been written about magic was speculative
and had little basis in reality. To this effect, he engages
both Tylor and the French philosopher-turned-
anthropologist Le� vy-Bruhl. The former, Malinowski
argues, depicts natives as highly contemplative and
rational, much like intellectuals; the latter as being
‘hopelessly and completely immersed in a mystical
frame of mind’ (1928�1954). Malinowski found the
natives of the Trobriand Islands to be practical
people concerned with such matters as fishing,
gardening, building canoes, and tribal festivities. This
is not to say that they did not also practice magic; but
they did so only when their stock of practical knowl-
edge and experience ran out.

In a celebrated example, Malinowski shows that
when fishing in the lagoon, natives do not resort to
magical rites; they rely instead on their knowledge and
skill. In open-sea fishing, however, which is ‘full of
danger and uncertainty, there is an extensive magical
ritual to secure safety and good results’ (1928�1954).

This and other similar examples, Malinowski argues,
show that natives turn to magic only in situations of
emotional stress. As such, magic fulfills an important
psychological function; it ritualizes optimism and
enhances human confidence and hope.

2.2 E�ans-Pritchard: The Transition to Symbolism

Even though highly suspicious of evolutionism,
Malinowski was never able to transcend the other
tenet of Victorian anthropology, namely, that the
primary aim of magic was the attainment of practical
results. Nor by extension was he able to go beyond the
notion that, ultimately, magic was a pseudo-science.
The shift from this utilitarian perception to one that
views magic as a meaningful and meaning-generating
phenomenon came with Evans-Pritchard (1937�1976)
in his classic study of Zande witchcraft. Evans-
Pritchard was working within the broad sociological
problematic developed by Emile Durkheim, which
emphasized social stability and treated religion as
social institution that contributed to it. In his study of
Zande witchcraft, Evans-Pritchard extended the ar-
gument to include magical beliefs and practices. At the
same time, Evans-Pritchard continued the debate with
Le� vy-Bruhl that Malinowski began. It is in this
confrontation with the French philosopher that he
lays the ground for the paradigm that was to dominate
subsequent anthropological studies of magico-
religious systems and is variously known as the
symbolic, interpretive, or cultural approach.

Evans-Pritchard, then, analyzes Zande witchcraft
along two axes. The first explores how witchcraft
contributes to the cohesion of Zande society—its
social function. The other examines when and why the
Zande have recourse to it—its cultural function.
Witchcraft, Evans-Pritchard points out, embraces a
system of values that regulate Zande behavior. No one
knows for certain who might be a witch, but spiteful,
moody, ill-tempered, bad-mannered, or greedy in-
dividuals are prime suspects. Belief in witchcraft acts
in a way that encourages more positive dispositions
and hence curbs anti-social behavior. To begin with, if
the Zande suspect that their neighbors are witches,
they are careful not to offend them from fear of being
bewitched. Those Zande who are spiteful or jealous,
on the other hand, will try to curb their spitefulness.
Those of whom they are spiteful may themselves be
witches and seek to injure them in return for their
spitefulness. In this way, Evans-Pritchard argues,
friction and conflict and kept in check and the cohesion
of Zande society maintained.

Yet social stability is hardly what the Zande have in
mind when they turn to witchcraft. Their purpose,
according to Evans-Pritchard, is to explain misfor-
tune, to make events such as the accidental injury of a
relative, sickness, even death itself socially meaningful
and relevant. Explanations of misfortune through
witchcraft set in motion checks and balances that
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reproduce social cohesion, but this is only the by-
product of a system whose rationale lies elsewhere.
Witchcraft is first and foremost an idiom (or a symbol,
as we would say today), the language that the Zande
use to speak about misfortune so that misfortune is
brought into the social domain and can be socially
dealt with. Evans-Pritchard does not attempt to
explain why the Zande feel the need to turn misfortune
into a social issue. He is concerned primarily with
explaining that witchcraft, which effects this trans-
formation, has nothing to do with mysticism or, at any
rate, does not at all mean that ‘primitive’ people are
unable to perceive how the empirical world operates.
Such was the accusation leveled by Le� vy-Bruhl whom
Evans-Pritchard takes to task.

Witchcraft, Evans-Pritchard points out, does not
try to explain how things happen, but rather why they
happen. For example, it does not try to explain how
old granaries collapse, but rather why they collapse at
a certain time and injure certain people. The Zande are
well aware that termites eat away the foundations of
granaries and that wood decays; they know that it is
because of these natural causes that old granaries
collapse. What they try to explain through witchcraft
accusations is the timing of the event. Why should a
particular granary collapse ‘at the particular moment
when these particular people were sitting beneath it?
Through the years it might have collapsed, so why
should it fall when certain people sought its kindly
shelter?’ (1937�1976). When the Zande say that it is
witchcraft that caused the granary to collapse, then, it
is not because they see a witch push it over; they see
termites and rotten wood.

Witchcraft offers an explanation over and above
natural causation, one that links the collapse of the
granary with the fact that certain people were at that
point in time sitting underneath it. We, Evans-
Pritchard points out, do not have an explanation for
the intersection of the two events; we say that they
have independent causes and that their intersection is
an accident. The Zande provide the missing link; they
say that it is witchcraft.

2.3 Magic as a Symbolic Phenomenon

After Evans-Pritchard’s ground-breaking book, the
notion that magic is a symbolic phenomenon, some-
thing that reflects underlying social and cultural
realities rather than an irrational, mystical practice
becomes the central argument in most anthropological
studies. In what follows, I discuss several well-known
works, beginning with Douglas’s (1966) famous analy-
sis of pollution and taboo (see Taboo).

In this book, Douglas deals with the accusation that
‘primitive’ people do not make a distinction between
the holy and the unclean—an accusation whose
implication is that ‘primitive’ societies have a magical

orientation toward the physical world; that people in
these societies believe that nature is inhabited by
unpredictable and often malevolent supernatural
forces; and that contact with unclean things, such as
menstrual blood or corpses, brings one perilously
close to these forces.

Douglas’s response to this accusation is that notions
of pollution and taboo are symbolic expressions of
conceptual and social disorder, the idiom through
which people come to terms with unclassifiable things
and intractable social contradictions. Dirt, Douglas
points out, is matter out of place, the inevitable
outcome of every attempt to classify things and
establish a conceptual grip on the world. It is the result
of a universal human predicament, the need to
transform chaos into a cosmos, that is, a meaningful
world. Those things that do not fit our conceptual
schemes and hence contradict and undermine them are
everywhere designated as dirt; they become dangerous
and are either suppressed or avoided. The threat is real
enough, since unclassifiable things undermine our
ability to construct and lead meaningful lives. At the
level of culture, this danger is expressed through beliefs
in pollution and defilement and concomitant rules of
avoidance.

Contradictions in conceptual schemes are often
reproduced in contradictions at the social level. Take,
for example, the notion of sexual pollution and the
related idea that it is dangerous for men to come into
contact with menstrual blood. This notion, Douglas
points out, is widespread among New Guinea tribes,
but it is particularly pronounced among the Mae
Enga. In this tribe men believe that sexual intercourse
weakens male strength so that even within marriage it
is reduced to the minimum necessary for procreation.
This belief may appear as little more than an irrational
fear, but as Douglas explains, the taboo reflects
conflicts embedded in Enga society. The latter consists
of exogamous clans that compete fiercely for prestige
and power and are hostile to another. The exogamous
clan system, however, forces men to marry outside
their own clan, that is, women who come from the
enemy’s camp. In their pollution beliefs and practices
of sexual avoidance, then, the Enga are trying to
overcome symbolically a fundamental social con-
tradiction—building marriage and family on enmity.

Less than a decade after Douglas’s book, Geertz
(1973) wrote a seminal essay that was to consolidate
the symbolic approach in the study of magico-religious
systems. Geertz’s essay is entitled Religion and as a
Cultural System but the reference to ‘religion’ should
be understood to mean any metaphysical system,
including magic. Indeed, Geertz’s essay is inspired by,
and draws on Evans-Pritchard’s discussion of Zande
witchcraft. It also draws on Max Weber’s religious
sociology, but unlike the latter who was working
within an evolutionary paradigm and treated magic as
historically prior to religion, Geertz does not make a
distinction between the two.
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Geertz’s argument is that ‘religion’ is a cultural
system that helps people maintain faith in the ulti-
mate meaningfulness of life and the world. It does so
by accounting for all those anomalies in human
experience—paradoxes, puzzles, ambiguities—that
threaten to undermine the general order of existence.
There are three points, according to Geertz, where
chaos, ‘a tumult of events which lack not just inter-
pretations but interpretability’ threatens to enter into
the world: at the limits of people’s ability to explain, to
endure suffering, and to make sound moral judge-
ments. Coming up against these limits time and again,
Geertz (1973) points out, ‘sets ordinary human ex-
perience in a permanent context of metaphysical
concern and raises the dim, back-of-the-mind sus-
picions that one may be adrift in an absurd world.’ It
is at such difficult moments that religion intervenes
and affirms the ultimate meaningfulness of the world.
It does so not by denying that there is ignorance,
suffering, and injustice in the world, but rather by
denying that such things are intrinsic to reality—an
inescapable fact of the world.

The last work to be examined is Taussig’s (1980)
book The De�il and Commodity Fetishism in South
America. This is an interesting and influential book.
Although situated within the Marxist problematic,
which has been historically unreceptive to the signifi-
cance of magico-religious systems, the book decisively
adopts a symbolic approach. It interprets native beliefs
in the devil as a means of making sense of, and
resisting symbolically an alien way of life imposed on
them from the outside. The book has inspired several
anthropologists working in other parts of the world
who developed arguments along similar lines.

In rural Colombia, Taussig points out, native people
working on sugarcane plantation often enter into a
secret contract with the devil. In return for their soul,
the devil helps them work faster, increase their
production, and hence their wages. Such contracts,
however, are said to have several negative con-
sequences. To begin with, it is said that there is no
point in investing the extra money in capital goods,
such as livestock or land. The money earned with the
help of the devil is believed to be inherently barren: the
animals will die and the land will become sterile.
Moreover, those who enter into such contracts are
said to die young and in pain. In short, even though
people better their conditions in the short run, the
long-term effects of dealing with the devil are de-
structive. How are these beliefs and practices to be
interpreted?

The devil, Taussig argues, signifies the way in which
local people are trying to come to terms with the
capitalist relations of production imposed on them. It
also expresses their evaluation of, and resistance to the
new way of life. Having been uprooted from their
ancestral homes, the local peasants are now forced
into wage labor. Their traditional way of life based on
reciprocity and cooperation has been displaced by the

capitalist mode of production, exploitation by the
landowners, and competition among themselves. It
may be the case that they are now financially better off
than before, but as the devil stories suggest the quality
of their lives has drastically decreased. The devil is an
apt symbol for expressing the new order of things.

See also: Collective Beliefs: Sociological Explanation;
Collective Memory, Anthropology of; Folklore;
Mysticism; Myth in Religion; Myths and Symbols:
Organizational; Tradition, Anthropology of
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V. Argyrou

Magnetoencephalography

Magnetoencephalography or MEG refers to the re-
cording of the rapidly changing magnetic field pro-
duced by cerebral activity. From these recordings, one
can determine where and when the brain activity in
question takes place. MEG has provided important
information about sensory as well as higher-level
information processing in the brain. MEG is also
finding its way to the hospital, to aid in diagnosis and
to inform the brain surgeon about the precise location
of the functional cortical areas, so that causing damage
to important cortical areas can be avoided.

With its total noninvasiveness, simple and quick
procedures, good accuracy in locating sources, and
millisecond-scale time resolution, MEG is a powerful
tool for revealing information-processing sequences
and their pathologies of the human brain.

1. Background

The first MEG experiment was performed by David
Cohen (1968), who recorded the human alpha rhythm
using an induction coil with a million turns of copper
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(a)

(b)

Figure 1
(a) The 306-channel neuromagnetometer at the BioMag
Laboratory of the Helsinki University Central
Hospital. The superconducting quantum interference
device (SQUID) sensors, in a helmet-like array over the
head, are immersed in liquid helium at the temperature
of 4 K for superconductivity. (b) Cross-section of the
sensor array. (c) Signals recorded with the array
depicted in (a), when the right median nerve was
stimulated at the wrist

wire. Variations in the magnetic flux through the coil
induced in it a voltage that could be a detected by

computing its correlation with the simultaneous
electroencephalography (EEG) alpha rhythm.

Previously, the EEG had been used to record signals
close akin those obtained with MEG. However, it was
exceedingly difficult to determine which brain struct-
ures had given rise to the various EEG signal com-
ponents. It has been subsequently established that
MEG is superior to EEG in determining the location
of the underlying brain activity.

The emergence of MEG was made possible by
technological advances based on groundbreaking dis-
coveries in physics and technology. Superconductivity,
discovered in 1911 (Kamerlingh Onnes, Nobel Prize
1913), was theoretically understood only in the 1950s
(Bardeen, Cooper, and Schrieffer, Nobel Prize 1972).
This understanding led to the discovery of the
Josephson junction (Brian Josephson, Nobel Prize
1973), which made it possible to develop extremely
sensitive magnetometers. These magnetometers, based
on the superconducting quantum interference device
(SQUID), were first developed by Zimmerman and
colleagues (Cohen et al. 1970). With the SQUID, the
human magnetic alpha rhythm could be detected
without correlation or averaging techniques (Cohen
1972); the modulation of this occipitally generated
waveform by opening and closing the eyes could be
observed in real time.

Initially, building and using SQUIDs was very
demanding; only single-channel instruments were
available. Sensor arrays were finally developed in the
1980s and early 1990s. At present, the complete
magnetic field pattern over the head can be recorded
with helmet-shaped magnetometers with up to 306
channels (see Fig. 1).

The 1990s saw an enormous development in various
techniques of functional imaging of the human brain.
At the same time with the emergence of the large MEG
arrays, the so-called functional magnetic resonance
imaging (fMRI) was invented. This technique allows
the mapping of changes in blood volume and blood
oxygenation, indicating areas of enhanced brain ac-
tivity with millimeter spatial resolution. Being com-
pletely harmless to the subject, MEG and fMRI have
become very attractive tools for functional imaging of
the brain and are increasingly used to complement
each other so that both a high spatial and a high
temporal resolution can be achieved.

2. The Genesis of the Neuromagnetic Field

The magnetic field measured with MEG sensors is
produced by electric currents associated with neuronal
activity in the brain. When a neuron receives a signal
from another neuron at a synapse, an electric current
passes through the ion channels that are opened by
chemical transmitter molecules. According to the laws
of electromagnetism, a magnetic field then encircles
the flow of the current. The synaptic currents are
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weak, on the order of tens of picoamperes (1pA�
10−��A). Consequently, the extracerebral magnetic
field due to a single postsynaptic potential also is very
weak: only on the order of attoteslas (1aT� 10�

��T).
Many thousands of these postsynaptic currents have
to exist synchronously for the magnetic field to be
strong enough to be detected even with the best of the
instruments.

It is believed that the magnetic field detectable
outside the head is produced by currents initiated at
the synapses and guided postsynaptically by the cell
structure. Magnetic field lines encircle the flow path of
this so-called primary current, extending outside the
skull. Because pyramidal cells, which are the largest
and most abundant cortical neurons, are pre-
dominantly oriented perpendicularly to the cortex, the
direction of the primary current also is perpendicular
to the cortex. Because MEG detects the tangential
component of the primary current only, it is most
sensitive to activity in fissural cortex, where the current
is oriented parallel to the skull, whereas it does not
detect sources that are oriented exactly radially.

Therefore, amplitude comparison between dif-
ferently oriented sources is possible only if source
orientations can be estimated, for example, on the
basis of MRI or by simultaneously recorded EEG. It
should be noted that the electroencephalogram is
produced by precisely the same kinds of mechanisms
as the magnetoencephalogram. The main differences
between MEG and EEG are (a) that their sensitivity
patterns are different, i.e., different cortical locations
contribute differently to MEG and EEG signals, and
(b) that the sensitivity patterns (the ‘lead fields’) of
EEG electrodes are less accurately known than those
of MEG.

The reliable recording of the weak MEG signals
requires the use of shielding against external disturb-
ances. For example, variations in the magnetic field of
the earth are a million times stronger than the
neuromagnetic fields. The recordings are usually
performed inside a magnetically shielded room. Noise
cancellation is further improved by measuring gradi-
ent components of the magnetic field instead of the
field itself. In quiet environments, disturbances can be
sufficiently dampened by using elaborate compen-
sation methods to permit MEG work even without
shielded rooms.

3. SQUID Magnetometers

A SQUID magnetometer consists of a super-
conducting loop of wire (the detector coil) connected
inductively to the SQUID loop. The SQUID itself is
also a loop made of a superconductor. Its operation is
based on allowing a bias current to divide into two
alternative paths. When each path includes a weak
interruption, the so-called Josephson junction, the
voltage over the loop will be a function of the magnetic

flux through the loop. The voltage is amplified and
from it, the magnetic field strength can be determined.

Magnetoencephalography is limited in spatial res-
olution in the sense that it is not possible to discern
source-current patterns on length scales below 1–2cm.
Nevertheless, one can locate the effective center-of-
gravity of the activity with a precision of about 1mm.

Since the neuromagnetic field outside the head
changes slowly as a function of position, near-perfect
sampling density can be achieved with a relatively
small number of magnetometer channels. Sampling-
theoretical calculations (Ahonen et al. 1993) show that
most of the field pattern above the head can be
obtained with 100–200 channels. All current com-
mercial whole-head devices offer a sufficient number
of channels for nearly complete characterization of the
neuromagnetic field above the scalp. Therefore, not
much will be gained in the future by increasing the
number of measurement channels. However, benefits
can be expected from efforts to combine MEG with
simultaneous EEG recordings and with fMRI and
other supplementary information.

4. Data Analysis

4.1 The Forward Problem

The interpretation of MEG signals requires quan-
titative understanding of how the electrical currents in
the brain produce magnetic fields. This is called the
forward problem.

As was pointed out above, neuronal currents are
initiated at the synapses and guided postsynaptically
by cell structure. The neuronal currents, since ions are
moved, change the charge distribution, which, in turn,
gives rise to the electric field. The electric field
generated in the brain, in its turn, produces passive,
so-called volume currents. The volume currents de-
pend on the conductivity structure of the head. The
current tends to flow along paths of minimal res-
istivity. The computation of the complete pattern of
electrical currents starting from the active neuronal
current (the primary current) requires detailed knowl-
edge of cerebral conductivity and sophisticated finite-
element computations. In practice, however, it usually
suffices to model the head as a spherically symmetric
conductor (consisting of the brain, the skull, and the
scalp); then, the extracerebral magnetic field can be
easily calculated. In fact, in the spherical model, the
complete extracerebral magnetic field can be directly
calculated from the primary current; no knowledge
about the thickness and conductivity of the skull or the
scalp is required.

4.2 The In�erse Problem

The benefit from magnetoencephalography is its
ability to locate electrical activity in the brain. In the
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analysis of neuromagnetic data, it is therefore essential
to deal with the inverse problem, i.e., how to determine
the internal sources on the basis of measurements
performed outside the head. The most common way to
tackle this problem is to determine the single source
current element (dipole) that most completely explains
the MEG pattern.

A current dipole can be thought of as a con-
centration of primary current to a single point. In
MEG applications, a current dipole is used as an
equivalent source for unidirectional primary current
that may extend over an area of cortex up to several
centimeters in diameter. In dipole modeling, the MEG
data is interpreted by determining parameters (lo-
cation, orientation, and amplitude) of a dipole that
would best explain the measured signals. This can be
done with a computer algorithm that starts from a
random dipole position and orientation, and keeps
changing these parameters as long as the magnetic
field pattern computed from the dipole keeps ap-
proaching the experimental one. When no further
improvement is obtained, the minimum in the cost
function has been reached; a source corresponding to
this solution is called the equivalent current dipole
(ECD). Dipole fitting is generally done by a computer
algorithm that minimizes the sum of squares of the
differences of measured signals and those calculated
from the dipole. The dipole parameters resulting in
minimal discrepancy between measured and cal-
culated signals define the equivalent dipole. The
resulting location is near the center of gravity of the
underlying activity provided that the active area is
small and the primary current, unidirectional.

In cases when a single dipole can not satisfactorily
explain the MEG data, one may resort to multidipole
modeling. However, the determination of the para-
meters of several dipoles can be a formidable task as it
involves finding a minimum of the sum of squares in a
space with the number of dimensions five times the
number of dipoles. The algorithm gets easily trapped
in a local minimum, which may be far away from the
global minimum, corresponding to the actual source
locations. In such cases, it may be best to resort to
continuous solutions to the inverse problem such as
the minimum-norm estimate.

If our prior information of a neural event is limited
to knowing that the activity is confined within a
specified region of space such as the brain or the
cortex, the estimate minimizing the expected error in
the inverse-problem solution is the so-called mini-
mum-norm estimate (MNE). This is simply the
primary current distribution that has the smallest
norm, or overall amplitude, among the current distri-
butions that explain the measurements. MNE was first
applied to neuromagnetism by Ha� ma� la� inen and
Ilmoniemi (1994), who realized that estimates of
current distributions could be obtained by suitable
linear combinations of magnetometer sensitivity pat-
terns called lead fields. The minimum-norm solution

provides a faithful projection of the actual primary
current distribution on the lead fields; any improve-
ment in the inverse-problem solution from MNE
would require the incorporation of supplementary
information about the sources.

When interpreting MEG (or EEG) results, it should
be borne in mind that the inverse problem is funda-
mentally nonunique. Even if the complete electric and
magnetic field around the head could be precisely
measured, an infinite number of current distributions
in the brain could still be constructed that would
explain the measured fields. For example, it is always
possible that some sources are missed, whatever the
measurement set-up. MEG alone is insensitive to
radially oriented sources, but even when MEG is
complemented with EEG, some sources may remain
undetected.

Full utilization of available techniques requires the
use of estimation theory to derive optimal solutions to
the inverse problem based on all available infor-
mation, including that provided by MEG and EEG, as
well by magnetic resonance imaging (MRI), positron
emission tomography (PET), and functional MRI
(fMRI). Since MEG is insensitive to the radial
component of the primary current, it is essential to
perform also EEG measurements in order to get as full
a picture of cerebral electrical activity as possible.

If one can assume that the electromagnetically
detected electrical activity is limited to areas seen in
fMRI or just to the cortex, as revealed by the
anatomical MRI, then the inverse solution may be
constrained so that no primary current is allowed
outside the regions given by these techniques (Ahlfors
et al. 1999, Korvenoja et al. 1999). The essential point
in fMRI is that it yields the locations of activity while
MEG (and�or EEG) gives the temporal sequence and
the strength of activation. On the other hand, fMRI
can show enhanced activation in regions not visible
by MEG or EEG. The time resolution of fMRI,
being limited by the dynamics of blood flow and
oxygenation, on the order of seconds.

Accordingly, parallel information from these
imaging modalities is now being used to constrain the
MEG or EEG inverse solutions to limited regions of
the cerebrum. This approach provides optimal com-
bined spatial and temporal resolution by exploiting
the best aspects of each technology. The combination
of the various imaging methods may eliminate the
nonuniqueness of the inversion of MEG and EEG
data, at least in some applications.

5. E�oked Magnetic Fields

MEG signals elicited by sensory stimulation were
detected first by Brenner et al. (1975) and Teyler et al.
(1975), who were able to record the visually evoked
magnetic field. Subsequently, the magnetic field
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evoked by auditory (Reite et al. 1978) and other
sensory stimuli followed.

Figure 1b shows the kind of evoked-field data that
can be obtained with modern MEG systems. In such
an arrangement, by presenting stimuli, it is possible to
determine the sequence of activation that takes place
in the cortex. In addition to somatosensory evoked
signals, activity elicited from other modalities can be
detected as well. In the visual modality, even face-
specific responses, originating from the parietal and
temporal lobes, have been reported. Also, MEG has
proved to be the best available noninvasive method for
revealing the tonotopic organization of the human
auditory cortex (Romani et al. 1982). The N1m
deflection (peak latency about 100ms) in the tone-
evoked magnetic field, which corresponds to the
electrically recorded negative deflection N1 of the
event-related potential, was best explained by equiva-
lent current dipoles in tone-frequency-dependent
locations of the auditory cortex.

N1m has been reported to show specificity to
phonetic features as well. For example, Kuriki and
Murase (1989) found that N1m ECDs for speech
sounds �ka� and �a� differed from one another, with
the �ka� source being located posteriorly to the �a�
source. Interestingly, this difference was obtained in
the speech-dominant left hemisphere but not in the
right hemisphere, which might indicate that ‘the
magnetic responses include a component associated
with linguistic processing in the auditory cortex.’ A
further step toward constructing a neuroanatomical
phoneme map was taken by Diesch et al. (1996) who
reported that neuromagnetic responses to different
German vowels had different ECD loci and, further,
that the distances between these loci seemed to
mirror inter-vowel perceptual distances. This finding
supports the idea that the self-organizing neural-
network phoneme map of Kohonen may be ap-
plicable to model the system of cortical phoneme
representation.

MEG has also revealed the functional organization
of both primary and secondary somatosensory cor-
tices. The human ‘sensory homunculus’ of Penfield
and Jasper (1954), obtained by stimulating the exposed
somatosensory cortex of awake epileptic patients
during surgery, was limited to the convexial cortex.
MEG, in turn, is at best in studies of fissural cortex.
The somatotopic organization of the primary somato-
sensory cortex was seen with MEG by Okada et al.
(1984) and it was further investigated by Hari et al.
(1993) and Yang et al. (1993)

Currently there is considerable interest in plastic
changes in the functional organization of cortical
sensory-receiving areas. Such experience-dependent
changes in the somatosensory system were reflected by
MEG recordings of Rossini et al. (1994), who first
determined ECDs of an early (‘N22m’) SI response to
electrical stimulation of different fingers and thereafter
completely anaesthetized four of the fingers. This

resulted in the ECD for the unanaesthetized finger
shifting in location and becoming stronger. The effect
was interpreted by the authors in terms of ‘secondary
involvement of neighbor neurons within the hand
somatic map which usually belong to the anaesthetized
fingers,’ concluding that ‘continuous sensory input
from all segments representing a given body district is
a prerequisite for normal somatotopic organization’
(p. 24).

Kujala et al.’s (2000) MEG recordings from early-
blinded subjects showed that their occipital cortex is
activated during auditory discrimination. This effect,
not found in sighted controls, was elicited by oc-
casional, to-be-detected, changes in the frequency of a
repetitive tone.

Menning et al. (2000) demonstrated a training effect
in the discrimination of frequency differences in the
simple sinusoidal tone. Their standard stimulus was
1000Hz and deviant stimuli 1005, 1010, and 1050Hz.
The frequency discrimination improved rapidly during
the first training week and slowly thereafter. This
improvement was associated with enhanced N1m, the
magnetically recorded response at about 100ms from
tone onset, as well as in the MMNm response. This
enhancement persisted even after training although
was somewhat decreased 3 weeks after the training.

MEG is not limited to detecting immediate cortical
responses to sensory stimuli—it can also (indirectly)
reveal memory traces produced by these stimuli.
Previous electrophysiological studies have found the
mismatch negativity (MMN), an automatic, attention-
independent response to auditory stimulus change,
which accurately, albeit indirectly, reflects the proper-
ties of stored information, i.e., the neural traces of
preceding stimuli (Na� a� ta� nen 1992). These traces
underlying auditory sensory memory can probably be
located by determining the sources of the ‘mismatch
processes,’ generating MMN. Several studies using
simple tones have indicated that MMNm (the mag-
netic counterpart of MMN) is generated in supra-
temporal auditory cortex. This also applies to
complex stimuli such as within- and between-category
changes in consonant–vowel syllables and to frequency
changes in a segment of a complex serial tone
pattern.

Using the MMN paradigm, Na� a� ta� nen et al. (1997)
obtained evidence for the existence of phoneme traces
in Finnish subjects who were presented with the
Finnish vowel �e� as the standard stimulus and the
Finnish vowels �o� � and �o� and the Estonian �o� � as
deviants. The stimuli differed from each other only in
formant F2 frequency, with F0 and other formants
remaining constant. The MMN elicited by the
Estonian �o� � was smaller than that elicited by the
Finnish �o� �, even though the acoustical deviation of
�o� � from the standard �e� was larger than that of �o� �.
This phenomenon did not exist in Estonian subjects,
who had been exposed to all these vowels in their
mother tongue. MEG recordings showed that the
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phoneme-related MMN enhancement in the Finnish
subjects originated from the left auditory cortex, which
was concluded to be the locus of the phoneme traces.

6. Clinical Use of MEG

The noninvasive recording technique of MEG has
been used clinically for presurgical mapping, the idea
being to locate functional areas, such as the motor
cortex or speech areas so that the surgeon may try to
avoid harming these (Inoue et al. 1999, Alberstone
et al. 2000). Another clinical application is the
characterization of epileptic activity (Baumgartner
et al. 2000, Minassian et al. 1999), in particular the
determination of loci of epileptic activity. This is
particularly important when surgery is planned in
order to remove the epileptic focus. In children,
epileptiform activity has been found to under-
lie developmental deficits including autism. When
characterized with the help of MEG, therapeutic
measures can be applied more reliably than without
this information.

In addition to clinical applications that benefit the
patients themselves, MEG is used in a large variety of
studies on different patient groups. For example,
Wikstro� met al. (2000) usedMEGto correlate recovery
from sensorimotor stroke with the appearance of
somatosensory evoked responses in MEG. Pekkonen
et al. (1999) studied patients with Alzheimer’s disease
using MEG and the MMN paradigm, finding impair-
ments in the operation of sensory memory.

7. Conclusion

Magnetoencephalography provides a completely non-
invasive tool to probe into the real-time operation of
the human brain in experimental conditions that are
suitable for studying sensory and cognitive brain
functions as well as their disturbances.

In evaluating the future role of MEG in cognitive
brain research, it is to be borne in mind that MEG and
EEG are the only noninvasive methodologies that
provide precise temporal information about the brain
activation patterns in its interaction with the en-
vironment. Further, of these two methodologies,
MEG locates sources considerably more accurately.
Of course, this advantage of MEG over EEG only
applies to the currents that are visible to MEG, i.e., to
those that are not fully radial and not located very
deep from the head surface. These limitations, how-
ever, should be seen as a strength rather than a
weakness of the method, for they could enable one (a)
to separately measure a single brain process rather
than an amalgamate of multiple temporally over-
lapping processes which cannot be unequivocally
disentangled on the basis of location or orientation,
and (b) then, by using this process-specific infor-
mation, to disambiguate ERP data recorded from the

same experimental situation. Therefore, the combined
use of the two methodologies is strongly recommended
in research aiming at an accurate description of the
spatio-temporal activation patterns underlying the
brain’s cognitive operations. The use of both MEG
and EEG, anticipated also in the current developments
of the recording systems, will certainly not be made
useless or redundant by further developments of EEG
signal-analysis techniques which, because of inherent
limitations of EEG methodology, cannot challenge
the superiority of the combined use. On the contrary,
important developments can be made in the field of
signal analysis, especially in view of this combined use
of the two methodologies, to make their combination
especially powerful and an attractive tool of cognitive
brain research, which cannot be replaced by any other
methodology in the foreseeable future.

See also: Brain Damage: Neuropsychological Re-
habilitation; Cortical Activity: Differential Optical
Imaging; Functional Brain Imaging; MRI (Magnetic
Resonance Imaging) in Psychiatry
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Majoritarianism and Majority Rule

This article will use ‘majority rule’ to denote the voting
rule requiring (n�1)�2 to carry a decision, and
‘majoritarianism’ to denote the belief that this rule,
and others closely resembling it, are desirable. These
ideas may be analyzed by posing four questions:

(a) Is majority rule fair?
(b) Does majority rule efficiently match preferences

to outcomes?
(c) Does majority rule comply with basic require-

ments of formal rationality?
(d) How well do the more complex procedures and

electoral systems used in governments match up with
majoritarian requirements?

1. Fairness

In the long history of human governance, majori-
tarianism has for the most part been trumped by the
rule of minorities. Often, these minorities have been
elites based on military prowess, land-ownership,
heredity, or priestly knowledge—whether the priests
be religious or, for example, socialist. In capitalist and
market societies, elites with major ownership stakes
and elites constituted by managerial expertise have in
many respects held authority denied to popular
majorities (Lindblom 1977). In other cases, such as the
American Constitution of 1789, generic minorities
threatened by majorities seeking new uses of govern-
mental power are granted the authority to block
action. The US system builds in no bias in favor of a
specific minority, and it is indeed prejudicial toward all
minorities seeking new uses of government. The
favorable bias is specific to defensive minorities
seeking to preserve existing policy. The overall his-
torical pattern, we may safely conclude, is that most
societies have not been governed in majoritarian
fashion.

Majoritarianism arises against this background, in
major part, as a demand for political equality. Fore-
most among the meanings of political equality is the
doctrine ‘One man [one person], one vote.’ This
powerful idea links majority rule to the central appeal
of popular democracy without specifying exactly
the nature of the equality in question. Kenneth May
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has conveniently formalized this idea with the criterion
of anonymity: if a decision process yields the result
that X is preferred to Y in a given case, it should again
do so for every other case in which the preferences of
any two blocks of voters of equal size are transposed
(May 1952). Put otherwise, you should always be able
to count the votes (and announce a decision) without
seeing whose votes they are. Another feature of
equality or equity entailed by majority rule concerns
the content of the alternatives under consideration.
Majority rule is formally neutral in its treatment of
alternatives. Whether X or Y is the status quo, for
example, makes no difference to the counting of votes.
Whether X or Y is pro-labor, respectful of racial
minorities, consistent with the tenets of a prevailing
ideology, or consistent with the interests of economic
elites—none of these or similar considerations about
the alternatives in question will matter under majority
rule. This additional requirement of ‘neutrality’ com-
bines with anonymity in ‘May’s Theorem’ to define
majority rule as uniquely best among decision rules
which respond positively and nonrandomly to voter
preferences (May 1952).

The foregoing considerations constitute a strong
case for the egalitarian fairness of majoritarianism on
an abstractly a priori basis. They do not, however, say
anything about the fairness of majority rule in specific
historical cases where known groups have predictable
or announced preferences. Indeed, the neutrality of
majority rule toward alternatives implies an embedded
incapacity to discriminate in favor of fair, egalitarian,
or just policies as against unfair, anti-egalitarian, or
unjust ones. Majority rule provides no defense against
majorities embracing evil. In racially and religiously
divided societies, where strong conflicts predictably
divide large groups from small ones, this is a crippling
disability which occasions sharp resistance to majority
rule. One only needs to think of recent conflict in the
Balkans to see this point. The time-honored remedies
in cases of this sort are partition (to produce more
homogeneous, less conflictual, and smaller polities),
the protection of minority rights against specified
forms of majority action within each polity, and, of
course, emigration opportunities for members of an
afflicted minority. The development of civic cultures
which surmount and eventually attenuate conflict is
probably superior to any of these more mechanical
solutions, but requires historical time and good for-
tune. It is nevertheless worth noting that even some
very hierarchical and undemocratic cultures—India,
Japan, quite possibly South Africa—have made great
strides in this direction (see, in particular, Shapiro
2001).

2. Preference Efficiency

Quite apart from considerations of fairness, a case can
be made for majority rule based on its efficiency in
matching preferences to policy outcomes. Indeed, it

can be shown analytically that all other procedures for
making collective decisions are inferior to majority
rule in their ability to maximize direct fit between
preferences and outcomes (See Rae 1969; for a critical
evaluation, see Mueller 1989). This applies to other
voting rules, rules giving priority to specific types of
policy, and all manner of random or arbitrary pro-
cedures. Preference-matching efficiency appears most
plausible for issues where the determination of basic
policy issues and entitlements is concerned. If decisions
entail starkly different stakes for different voters
(‘Shall we destroy the reader’s home?’) nominal
matching of preferences to outcomes is obviously
inadequate as a criterion. Where decisions offer gains
from trade among the rights so established, market
and market-like arrangements appear superior on
efficiency criteria. Indeed, as Ronald Coase has shown,
trade can turn any well-defined set of initial rights
into a Pareto-efficient set of rights on a
voluntary basis (Coase 1960). Insofar as such a process
of exchange can be embedded in a voting rule, that rule
would require unanimity for each change of policy
(Wicksell 1896). These market-oriented schemes of
course give great leverage to groups and individuals
who are privileged by the initial distribution of rights
and assets, and are explicitly anti-majoritarian for that
reason. It must of course be accepted that neither these
market-oriented schemes nor majoritarianism can
purport to efficient treatment of preferences which are
manipulated, distorted, or subject to intimidation.

3. Majority Rule and Formal Rationality

It has been well known since the late eighteenth
century that majority rule possesses some quirky
features, especially when multiple alternatives are
considered in one process. Most famous among these
is the ‘cycle of voting’ identified by the Marquis de
Condorcet (1785). In the simplest case, we imagine
three voters and three alternatives (Table 1). In
sequential application of majority rule, A defeats B on
the strength of voters 1 and 2, B beats C via 1 and 3,
but then C beats A due to the preferences of voters 2
and 3. This violates the axiom of formal rationality
known as transitivity, and opens the possibility that
control over agenda sequences is tantamount to
control over outcomes. Majority rule is hardly alone in
having such quirks. This transitivity requirement,
together with others which tap additional aspects of

Table 1
Hypothetical responses of three voters to three
alternatives A, B, and C

VOTERS 1 2 3

BEST A C B
B A C

WORST C B A
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formal rationality, defines the justly famed Arrow
Theorem showing that all decision procedures, or
‘social welfare functions,’ may violate the dictates of
formal rationality in one way or another (Arrow
1951).

4. Majoritarianism in Complex Institutions

Far more important than these formal properties for
most purposes is the task of realizing majoritarian
aims in complex institutions. The American ‘electoral
college,’ for example, contains the very real potential
for reversing national majorities—having done so as
recently as the fall of 2000. Most single-member
electoral systemsplace an immense premiumon spatial
distribution of the vote, often giving majority status to
parties with well less than majority status in the
electorate. Worse yet, where regional parties domi-
nate, as in India, they may fragment outcomes so that
nothing close to national majorities are formed.
Systems of proportional representation, particularly
those based on large districts and exact pro-
portionality, pass the problem of majority formation
on to parliaments, and create the opportunity for
small parties to exert influence out of all proportion to
their size—as with the case of Israel in the 1990s
(Taagapera and Shugart 1989). Most, if not all,
legislative procedures, entailing many critical veto
points, conspicuously violate majority rule. It follows
that majoritarianism is less a blueprint than an
aspiration.

5. Conclusion

We live in an era when democratic aspirations have
very nearly swept the field of direct rivals, particularly
among nations that play leading roles in the world
economy. Yet in practice, movement toward democ-
ratization has been slow, halting, and uncertain in
many places. Most of Africa has made little progress,
and many key systems from the former Soviet bloc
have made minimal progress. Majoritarianism may
usefully be seen as one of the key aspirations that
should help to shape change and reform in coming
decades.

See also: Democracy, History of; Democracy: Norm-
ative Theory; Interest Groups; Minimum Winning
Coalition, in Politics; Minorities; Party Systems; Poli-
tical Parties; Political Parties, History of; Rational
Choice in Politics
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Majorization and Stochastic Orders

1. Introduction

In a specific context, stochastic orders are orderings of
‘largeness’ on random variables or vectors: that is, a
random variable X is stochastically smaller than
another random variable Y or a random vector X�
(X

�
,…, X

d
) is stochastically smaller than another

random vector Y� (Y
�
,…, Y

d
) if X tends to take

smaller values than Y or the component X
i

(i�
1,…, d ) of X tend to take smaller values than the
corresponding component Y

i
of Y. In a broad sense,

stochastic orders are orderings that apply to the
comparison of random variables or vectors, or prob-
ability distributions or measures, and there have been
many such stochastic orders. Here, a few stochastic
orders that may be of greater interest in the social and
behavioral sciences are summarized. These include
orderings of dispersion and dependence.

Majorization orderings are orderings of divergence
of a vector or function from uniformity. They are
useful as a means of proving many inequalities. The
vector majorization ordering applies to vectors of the
same length which have the same sum of components.
It has been generalized to orderings of functions on
measure spaces, and in this context, there are overlaps
with stochastic orders.

Stochastic and majorization orderings are defined in
Sects. 2 and 3, starting with the simplest forms.
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Comparisons and contrasts of stochastic and majori-
zation orderings are given in Sect. 4 and illustrative
examples of these orderings are given in Sect. 5. The
few references which are given provide a guide to
the research in majorization and stochastic order-
ings; they include historical perspectives on the
orderings—some often cited early references are
Hardy–Littlewood–Po� lya, Schur, Lorenz, Dalton for
majorization and inequalities, and Lehmann for the
simplest stochastic order.

For terminology and notation, increasing (decreas-
ing) is used in place of nondecreasing (nonincreasing),
(z)

+
denotes max�0, z� over reals, �d denotes random

quantities that are equal in distribution, F�
�(�)�

inf�x: F(x)� �� is the functional inverse of a univariate
cumulative distribution function F, and X�F denotes
a random variable X having the distribution F.

2. Stochastic Orders

A stochastic order in general means a partial ordering
or preordering (the latter need not be reflexive) that
compares random variables or vectors, or probability
distributions or measures. A stochastic order in a
specific sense means the simplest ordering of largeness
of random variables; for clarity of terminology, this is
referred to as the stochastic largeness order (it is called
the usual stochastic order in Shaked and Shanthikumar
1994). Many stochastic orders generalize this stoch-
astic largeness order in some way. Some main refer-
ences for this section are Stoyan (1983), Mosler and
Scarsini (1993a, 1993b), Shaked and Shanthikumar
(1994).

The definitions of the stochastic largeness orders are
given next.
Definition 1 (Stochastic largeness order for random
�ariables.) Let X, Y be random �ariables with respecti�e
distribution functions F, G. X is stochastically smaller
than Y,written X�stY or F�st G, if one of the following
equi�alent conditions hold.

(a) Pr(X� u)�Pr(Y� u) for all ��� u��, or
Pr(X� u)�Pr(Y� u) for all ��� u��.

(b) E [ψ(X )]�E [ψ(Y )] for all increasing functions ψ
for which the expectations exist.

(c) There exist random �ariables X� , Y� on the same
probability space such that X� �d X, Y� �d Y, and
Pr(X� �Y� )� 1.

(d) There exists a monotone kernel K:���� [0, 1]
(that is, K(t, �) is a distribution function for all t �� and
K(t, u)� 0 for u� t) such that G(u)� ��

��K(t,u)dF(t).
(e) F�

�(�)�G�
�(�) where F�

�, G�
� are the in�erse

cumulati�e distribution functions.
Definition 2 (Stochastic largeness order in a partially
ordered space.) Let P

�
, P

�
be probability measures on a

partially ordered Polish space (�,�) [usually Euclidean
space] with measure ν [usually Lebesgue or counting
measure]. Let� be the partial order on �; for d-

dimensional Euclidean space, the usual partial order is
gi�en by x� y if x

i
� y

i
, i� 1,…, d. P

�
is stoch-

astically smaller than P
�
, written P

�
�stP

�
, if one

of the following equi�alent conditions hold.
(a) P

�
(A)�P

�
(A) for all upper sets A [i.e., sets for

which x �A and x� y imply y �A].
(b) �ψ dP

�
� �ψ dP

�
for all increasing functions ψ for

which the expectations exist.
(c) There exists random quantities X

�
, X

�
with �alues

in (�, �) such that X
�
�P

�
, X

�
�P

�
and X

�
� X

�
almost surely.

(d) There exists a Marko� kernel M: ���� [0, 1]
such that M(t, �) is a measure with support on �z: t� z�
and P

�
(A)� �M(t, A)P

�
(dt) for all A ��.

Many general stochastic orders take the form of (b)
with other classes of functions ψ; for example, convex
functions, increasing convex functions, increasing
concave functions. Generalizations of the form of (b)
are also known as dilation orderings. The class of
increasing concave functions leads to second-order
dominance. The class of convex functions leads to a
dispersion ordering of random variables with the same
mean (see Sect. 4), one of many dispersion orderings
that have been proposed.

Generalizations for random variables include the
hazard rate order, reverse hazard rate order, likelihood
ratio order. These are useful for proving results that
are intuitively plausible with a stochastic largeness
order; sometimes the result will not hold or may be
much more difficult to prove with�st.
Definition 3 (Some additional uni�ariate stochastic
orders.) Let X, Y be two random �ariables with
respecti�e cumulati�e distributions functions F, G and
densities f, g.

(a) G is larger than F in the likelihood ratio order,
denoted by F�LR G or X�LR Y, if f(x)g(y)� f(y)g(x)
for all ���x� y��.

(b) G is larger than F in the hazard rate order,
denoted by F�HR G or X�HR Y, if f(x)�[1�F(x)]
� g(x) [1�G(x)] for all ���x��.

(c) G is larger than F in the re�erse hazard rate
order, denoted by F�RHR G or X�RHR Y, if
f(x)�F(x)� g(x)�G(x) for all ���x��.

It is not difficult to check that F�LR G implies both
F�HR G, F�RHR G, and either F�HR G or F�RHR G
implies F�st G. Intuitively, these concepts provide
different ways of comparing the event of X smaller and
Y larger vs. the event of Y smaller and X larger. There
are multivariate versions of these orderings for ran-
dom vectors. However, there are also other similar
orderings that compare the amount of dependence in
multivariate distributions with the set of univariate
margins held fixed; these are known as dependence
orderings. A basic dependence ordering is given next.
Definition 4 (Concordance ordering.) Let ��
�(F

�
,…, F

d
) be the class of multi�ariate distributions

with gi�en uni�ariate margins F
�
,…, F

d
, where d� 2.

Let F, G �� with respecti�e sur�i�al functions F� , G�
(defined below). Suppose X�F and Y�G. Then G is
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more concordant than F, written F�c G or X�c Y, if
�t ��d:

F(t)�Pr(X
�
�t

�
,…, X

d
�t

d
)

�Pr(Y
�
�t

�
,…, Y

d
�t

d
)�G(t)

F� (t)�Pr(X
�
�t

�
,…, X

d
�t

d
)

�Pr(Y
�
�t

�
,…, Y

d
�t

d
)�G� (t)

Note that this concordance ordering compares spec-
ific upper sets and lower sets rather than all upper sets
as in Definition 2. Hence a distribution is larger in the
concordance ordering if the random variables are
morely likely to simultaneously take large values or
simultaneously take small values. Other dependence
orderings are given in Scarsini and Shaked (1996) and
Joe (1997).

3. Majorization Orderings

Vector majorization is defined, followed by a general
majorization for functions on a measure space. Some
main references for this section are Marshall and
Olkin (1979), Arnold (1987), Joe (1993).
Definition 5 (Vector majorization.) Let x� (x

�
,…, x

n
)

and y� (y
�
,…, y

n
) be �ectors in�n such that �n

i=�

x
i
�

�n

i=�

y
i
. x is majorized by y or y majorizes x, written

x�m y, if one of the following equi�alent forms holds.
(a) �k

i=�

x
n�i+�

:n
��k

i=�

y
n�i+�

:n
,k� 1,…, n�1, or

�k

i=�

x
i:n

��k

i=�

y
i:n

, k� 1,…, n�1, where (x
i:n

), (y
i:n

)
are the elements of x, y, respecti�ely, arranged in
increasing order.

(b) �n

�

ψ(x
i
)��n

�

ψ(y
i
) for all con�ex, continuous

real-�alued functions ψ.
(c) �n

�

(x
i
�t)

+
��n

�

(y
i
�t)

+
for all real t.

(d) There is a doubly stochastic n�n matrix P (non-
negati�e matrix such that row and column sums are 1)
such that y�xP.

(e) x is in the con�ex hull of �(y
i
�

,…, y
i
n

):(i
�
,…, i

n
) is

a permutation of (1,…, n)�.
Majorization is also called the Schur order. There

are weak majorization orders that do not require the
vector sums to be the same. For example, in (b) of
Definition 5, for weak submajorization and weak
supermajorization, the class of functions ψ are in-
creasing convex functions or decreasing convex func-
tions, respectively. In economics (e.g., Foster and
Shorrocks 1988), in the context of poverty orderings,
majorization is called Lorenz dominance and the
second of the weak majorization orderings is called
general Lorenz dominance.

Generalizations of Definition 5 have come from
generalizations of any one of the equivalent properties.
The next definition covers many but not all generali-
zations of vector majorization. Marshall and Olkin
(1979) unified inequalities through majorization,

and although generalized majorization leads to in-
equalities, inequalities have not always been the
motivation for extensions.

Let (�, �, ν) be a measure space. For most appli-
cations, � will be a subset of a Euclidean space, and ν
will be Lebesgue measure or counting measure. For a
non-negative integrable function h on (�, �, ν), let
m

h
(t)� ν(�x: h(x)� t�), t� 0, and let h*(u)�m�

�
h

(u)
� sup�t: m

h
(t)� u�, 0� u� ν(�); h* is the (left-

continuous) decreasing rearrangement of h.
Definition 6 Let a and b be non-negati�e integrable
functions on (�, �, ν) such that �a dν� �b dν. Then a
is majorized by b, written a�m b, if one of the following
four equi�alent conditions hold.

(a) �t
�
a*(u) du� �t

�

b*(u) du for all 0� t� ν(�).
(b) �ψ(a) dν� �ψ(b) dν for all con�ex, continuous

real-�alued functions ψ such that ψ(0)� 0 and the
integrals exist.

(c) �[a�t]
+

dν� �[b�t]
+

dν for all t� 0.
(d) ��

t
m

a
(s) ds� ��

t
m

b
(s) ds for all t� 0.

Note that Definition 5 follows from Definition 6
with ���1,…, n�, a� (a

�
,…, a

n
), b� (b

�
,…, b

n
) and

ν being the counting measure. Next a dependence
ordering is introduced from majorization to contrast
with Definition 4.
Definition 7 (Dependence ordering.) Let ��
� (F

�
,…, F

d
) be the class of multi�ariate densities (with

respect to a measure ν) with gi�en uni�ariate margins
F
�
,…, F

d
. Suppose F

j
has density f

j
, j� 1,…, d. The

(constrained ) majorization ordering f�m g of densities
f, g �� is interpretable as an ordering of dependence.
The density f

I
�Π

j
f
j
is among those which are minimal

in � with respect to�m.
The interpretation of this ordering is different from

the concordance ordering in Sect. 2. Densities in � are
larger in this majorization ordering if they diverge
more from f

I
�Π

j
f
j
. Densities for a random vector

that almost satisfy a functional relationship are large
in the majorization dependence ordering.

4. Constrast of Stochastic and Majorization
Orderings

Some relations between stochastic and majorization
orderings are summarized in this section. First con-
sider the case of probability vectors over a finite
ordered set of size n, indexed as �1,…, n�. Let p�
(p

�
,…, p

n
) and q� (q

�
,…, q

n
) be two probability vec-

tors. If p, q are increasing, then p�stq and p�mq are
the same, and if p, q are decreasing, then p�stq and
q�mp are the same. Next, consider probability mea-
sures P

�
, P

�
which have masses n�

� at x
�
,…, x

n
and

y
�
,…, y

n
, respectively. Then Definition 5(b) becomes

�ψ dP
�
� �ψ dP

�
which is of the form of Definition

2(b).
An example of an overlap of a stochastic ordering

for dispersion and the general majorization ordering is
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called the Lorenz ordering in Arnold (1987), and other
names in mathematics and economics. Since majori-
zation orderings are orderings of divergence from
uniformity, this connection is not surprising. In
Definition 6, let �� [0, 1], let ν be Lebesgue measure,
and let a�F�

�, b�G�
�, where F, G are the respective

distribution functions of non-negative random vari-
ables X, Y (with a common finite mean). Since a, b are
monotone increasing, the decreasing rearrangements
are, respectively, a*(t)�F�

�(1�t) and b*(t)�
G�

�(1�t). Condition (b) becomes ��
�

ψ (F�
�(t))dt�

��
�

ψ(G�
�(t))dt or

E [ψ(X )]�&
�

�

ψ(s) dF(s)�&
�

�

ψ(s) dG(s)�E [ψ(Y )]

(1)

for all convex continuous functions ψ. Note that this
then implies that E(X )�E(Y ), by taking ψ(s)� s and
ψ(s)��s.

An interpretation is that with a given mean wealth
µ, a distribution of wealth F with a constant F�

� is
most equitable (this corresponds to a mass of 1 at µ)
and a distribution F which is larger in the (Lorenz)
ordering is less equitable. In this context, the Lorenz
curve of a distribution F is given by

L
F
(s) � 9&�

s

F�
�(1�t) dt:5&�

�

F�
�(1�t)dt:,

0� s� 1 (2)

this is roughly the complement of the term given in
Definition 6(a), so a Lorenz curve which is farther
below the 45� diagonal is less equitable.

5. Applications and Illustrati�e Examples

Majorization and stochastic orderings are interesting
to study for their own sake because of interesting
mathematical properties, but they have also been
widely applied, for example in operations research,
queuing theory, reliability, economics, and many
areas of mathematics and statistics. For any ordering,
the class of order preserving or isotonic functions is of
interest. Member functions of an isotonic class can be
used as measures of various types; examples are
measures of inequality and measures of dependence.

Example 1 (measures of inequality and dependence).
Measures of inequality include Gini indices and
extensions, poverty indices in economics, and mea-
sures of diversity in biology (Marshall and Olkin 1979,
Foster and Shorrocks 1988). For summarizing data
consisting of a mix of categorical and continuous
variables, measures of association or dependence are
useful. Concordance orderings lead to measures
monotone association like Kendall tau and Spearman

rho (Joe 1990). Constrained majorization orderings
lead to measures of divergence from independence like
relative entropy measures and uncertainty measures
(Joe 1989).

Example 2 (random utility models for choice in
mathematical psychology). The setting in random
utility choice models is that there is a superset of d
items that can be compared in various ways. Suppose
the items are assumed to be indexed as 1,…, d and S�
�1,…, d � denotes the index set. Associated with item i
is a utility random variable U

i
, i� 1,…, d; U

�
,…, U

d

can be independent or dependent. If the U
i

are
independent, then stochastic ordering results on the U

i

lead to preference orderings of various types. The
following results are straightforward to prove when
the U

i
are independent, U

i
�F

i
, and there is a zero

probability of ties among the U
i
.

(a) (i) If F
k
�st F

j
, then p

jk
�Pr(U

j
�U

k
)� �

�
or

item j is pairwise preferred to item k. (ii) If
F

k
�st F

j
�st F

i
, then p

ij
, p

jk
� �

�
and p

ik
�max�p

ij
, p

jk
�,

or items i, j, k are ordered by strong stochastic
transitivity.

(b) If F
k
�st F

j
, then p

j,S
� p

k,S
for S such that j,

k �S, where p
i,S

�Pr(U
i
�U�,� �S��i�) is a choice

probability of the set S, a subset of �1,…, d � with
cardinality of at least 2. This means the stochastic
order implies a preference ordering according to choice
probabilities.

(c) Let r(a
�
,…, a

d
)�Pr(U

a
�

���U
a
d

), where
(a

�
,…, a

d
) is a permutation of (1,…, d ). Let τ

jk
be a

transposition operator so that τ
jk
(a

�
,…, a

d
) is the

vector with a
j
, a

k
transposed. If F

d
�LR ��LRF

�
, then

the items are preference ordered in the strong sense of
r(1,…, d )� r(τ

jk
(1,…, d )) for all 1� j�k� d. If the

weaker condition U
k
�HR U

�
(2�k� d ) is assumed,

the strongest conclusion is r(1,…, d )� r(τ
�k

(1,…, d )),
and if the weaker condition U

d
�RHR U

j
(1� j� d )

is assumed, the strongest conclusion is
r(1,…, d )� r(τ

jd
(1,…, d )).

These results contrast the strength of conclusions
that are possible with various stochastic orders of
largeness. Generally no preference ordering results
follow from stochastic ordering assumptions if the U

i

are dependent.
Example 3 (comparison of risks for portfolios). Let

X, Y be two continuous random variables representing
the returns of two portfolios A, B. B is a better
portfolio than A if E(X )�E(Y ) and Y is less dispersed
than X in some sense. If the ordering of dispersion is
taken from the stochastic�majorization ordering in
Eqn. (1), as

E(ψ(Y�E [Y ]))�E (ψ(X�E [X ])) (3)

for all convex continuous functions ψ, then
E [u(X)]�E [u(Y )] for all increasing concave (utility)
functions u, and hence this comparison of risk agrees
with utility theory with risk averse utilities. See Mosler
(1983) for related results.
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The examples presented here give an idea of how the
orderings have been applied, and the reader can
consult the references for many other interesting
applications.

See also: Order Statistics; Ordered Relational Struc-
tures; Partial Orders; Ranking Models, Mathematics
of; Unfolding and Vector Models
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Male Dominance

The term male dominance evolved in the twentieth
century as a conceptual label to characterize the
unequal power relations between men as a group and
women as a group. This categorical approach to
gender relations, which constructs contrastive social
classes defined by biological sex in relations of power,
is part of a long history of thought regarding the

political relations of the sexes beginning with the early
Greeks. A correlative of this system of thought has
been the relative exclusion of Western women from the
public sphere of economic, occupational, and political
opportunities compared with their male peers and a
tendency to value traits associated with masculinity
over those defined as feminine.

The intellectual history of the theory and practice of
male dominance is summarized under four major
headings, indicating different arguments and time
periods. A common thread uniting these arguments is
the belief that the biological differences of male and
females make male social dominance natural and
hence socially desirable. These arguments are reviewed
below along with a brief summary of dissenting views.

1. The Misogyny of Early Greeks and the
Public�Pri�ate Split

Although some scholars look as far back as ancient
Mesopotamia for the beginning of the historical
process by which male dominance became institu-
tionalized in Western societies (Lerner 1986), the
modern arguments for male dominance can be traced
to the thought of the early Greeks from Hesiod to
Plato and Aristotle. In her treatment of women in
Western political thought, Okin (1979) says that from
the very beginnings of Greek literature ‘strong miso-
gynic strain is obvious.’ According to Hesiod, for
example, the first woman brought evil and misfortune
to the world and the degeneration of the human race.

From Hesiod to Aristotle, the highest words of
praise were for males who fulfilled the role of the
Homeric aristocratic man. Bravery, skill in warfare,
and wealth were manly virtues that no woman could
attain. Women were confined to the domestic domain
where they were to be quiet, virtuous, beautiful, skilled
in weaving and household accomplishments, and
above all, faithful to their husbands (Okin 1979).

Plato andAristotle claimed that ‘natural differences’
constituted the foundation for segregated male–female
social domains, but used this fact to make very
different arguments. Plato sought ways to reduce
natural differences so that males and females could be
equal while Aristotle used natural differences as an
argument for the inferiority of women. Plato’s
utopian view of sexual equality in the Republic
exposes the central assumption underlying the West-
ern definition of equality: for X to be equal to Y, X
must be the same as Y. Plato argues that women in his
Utopian city can only be in a position of equality with
men if they became like men. To establish equality, he
claimed that jobs must be assigned on the basis of
ability not sex. Unlike his contemporaries, Plato
believed that there was no difference between the sexes
apart from their roles in procreation and physical
differences in strength. He felt that women were the
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wasted sex because their creative and social energies
were not sufficiently deployed for the purpose of
society and the common good (Okin 1979).

Given the sex role expectations and beliefs of his
time, Plato’s view was revolutionary with implications
for sexual equality that have yet to be realized.
Aristotle’s approach on the other hand was in keeping
with his time. Aristotle accepted the world as it was
and developed a philosophical framework to explain
it. He also focused on ‘natural differences’ but de-
parted from Plato in asserting that because women are
‘naturally’ inferior to men, they are therefore ‘nat-
urally’ ruled by them (Okin 1979). Aristotle expanded
the concept of ‘natural’ to apply not just to biological
sex differences but to sex-linked social traits acquired
because of the sexual division of labor due to biological
differences. By this schema women’s social fate was
doubly determined first by her procreative function
and second by the assumption that female sex roles
follow ‘logically from the single fact that women bear
children’ (Okin 1979).

2. Arguments o�er Patriarchal Rule �s. the Social
Contract in the Se�enteenth and Eighteenth
Centuries

The term ‘patriarchy’ is very old, first applied to the
male leaders of the tribes of Israel whose power was
based on kinship not ‘contract.’ Pateman (1988) says
that this changed in response to the controversy that
raged in seventeenth-century England about the legit-
imate source of power in society and how power
relations were to be regulated and maintained.
Pateman (1988) divides this discussion into two camps:
the patriarchalists and the social contract theorists.
The patriarchalist approach was represented by the
then widely influential book of Sir Robert Filmer,
Patriarcha. Filmer broke with the biblical tradition
associating patriarchy with paternal power by arguing
that paternal and political power were ‘not merely
analogous but identical’ (Pateman 1988). Filmer
argued for absolute monarchy on the patriarchalist
grounds that ‘kings were fathers and fathers were
kings’ (ibid). Pateman labels Filmer’s view ‘classic
patriarchalism’ as opposed to traditional patriarchy
which she defines as paternal rule of the family.
Filmer’s addition was to make the procreative power
of the father in the family the origin of political right in
society (Pateman 1988).

Filmer’s theory was short lived due to the success of
counter arguments proposed by John Locke and
Thomas Hobbes. These philosophers argued that all
men are ‘naturally’ free and political right can only be
imposed by contract not by patriarchal fiat. Hobbes
and Locke separated paternal from political power
and claimed that ‘contract was the genesis of political
right’ (Pateman 1988). However, they did not include

women in their notions of contract and political right.
Women continued to be subordinated to men as
fathers and husbands. Hobbes conceived of the family
as patriarchal ‘wherein the Father or Master is the
Sovereign,’ and Locke concluded that there is ‘a
Foundation in Nature’ for the legal subjection of
women to their husbands (Okin 1979 quoting Hobbes
and Locke).

The arguments for the subjugation of women
articulated by the social contract theorists leads
Pateman to distinguish a third type of patriarchal
argument, ‘fraternal patriarchy.’ According to this
argument, although the father no longer figures as the
primary power figure women are still not the equal of
men. Men now rule the public domain not as fathers
but as men. In the family context, women are
subordinated first to their fathers and then to their
husbands. In the context of public life they are
subordinated to men (Pateman 1988). Pateman (1988)
calls this ‘modern patriarchy’ because it is based on the
rule of law and ‘structures capitalist civil society.’

3. Darwinian Thought Reflected in Nineteenth-
century E�olutionary Models of Cultural Stages

Another source supporting the argument of fraternal
patriarchy or male dominance came from Darwin’s
evolutionary theory of The Origin of the Species
published in 1859 and his theory of sexual selec-
tion published in The Descent of Man in l871.
Darwin’s evolutionary theory legitimized nineteenth-
century notions of progressive development from the
primitive to the complex and encouraged organic
analogies leading to reductionist explanations inwhich
‘natural tendencies’ were elaborated with terms like
‘survival of the fittest’ and ‘reproductive success.’

In The Descent of Man Darwin described the
mechanism of sexual selection to explain the evolution
of human sex differences. Like natural selection in
evolution, Darwin’s notion of sexual selection was
based on the idea of strife and competition for mates.
Building his argument by analogy with animals,
Darwin claimed that as there could be no dispute that
bulls differ in disposition from cows, human males
also differ from females. ‘There can be do doubt,’ he
said ‘that the greater size and strength of man, in
comparison with women…are due in chief part to
inheritance from his half-human male ancestors.’
Darwin said that such characteristics ‘would have
been preserved or even augmented during the long
ages of man’s savagery, by the success of the strongest
and boldest men, both in the general struggle for life,
and in their contest for wives.’ He measured a man’s
success by the number of children they left as com-
pared with their ‘less favoured brethen’ (Darwin 1936).
Sanday (1996) argues that the Darwinian concept of
reproductive success and sexual competition became
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the basis for popular and psychoanalytic views re-
garding the naturalness of male sexual aggression
making it incumbent on women to protect themselves
from rape and sexual coercion (e.g., see also Rape and
Sexual Coercion).

In the second half of the nineteenth century the
evolutionary paradigm was applied to notions of
cultural progress. Patriarchy was no longer seen as the
universal model for human affairs for to do so would
be to equate patriarchy with the primitive, ‘savage,’
stage of human culture. A number of scholars posited
cultural stages in which patriarchy was presented as
the epitome of social order as opposed to matriarchy
which was associated with less advanced social forms.

The most important book sparking interest in
ancient matriarchies was the publication in 1861 of
Bachofen’s Das Mutterrecht. In this book Bachofen is
content to give women a high position but only at a
low level of evolutionary development. Bachofen
introduces the term ‘mother-right,’ which he defines in
terms of female rule (gynecocracy) and customs giving
mothers control of their children. Thus, in mother-
right societies, naming followed the mother’s line; the
child’s status was determined by the mother’s; all
property rights were passed from mother to daughters
and not to sons; and the ‘government of the family’ fell
not to the father but to the mother. ‘By a consequent
extension of this last principle,’ Bachofen said, ‘the
government of the state was also entrusted to the
women (Bachofen 1967). According to Bachofen,
mother-right societies constitute the second stage of
evolution after ‘primitive promiscuity’ and before ‘the
victorious development of the paternal system.’ He
associates mother-right with ‘the pre-Hellenic peoples’
and ‘patriarchal forms’ with Greek culture (1967). His
preference for one over the other is seen in his
conclusion that paternity represents a ‘triumph’ be-
cause it ‘brings with it the liberation of the spirit from
the manifestations of nature, a sublimation of human
existence over the laws of material life’ (Bachofen
1967).

Although Bachofen never used the term matriarchy,
preferring instead the terms gynecocracy or mother-
right, his definition of mother-right in terms of female
rule established the subsequent use of the term
matriarchy to mean the mirror image of patriarchy.
The anthropological concern with the issue of matri-
archy vs. patriarchy, or female vs. male rule, begins
with a debate sparked by Henry Maine’s 1861 pub-
lication of Ancient Law and John McLennan’s 1865
publication of Primiti�e Marriage. While Maine
argued that the patriarchal family and paternal auth-
ority was the primordial family form, like Bachofen
McLennan argued that matrilineal descent and the
maternal family came first, a relic of a primitive state
when there was no fixed marriage, so that paternity
was not recognized as a social tie and maternity
furnished the only relation on which kinship and the
family could be founded. A similar argument appears

in the better known 1877 book, Ancient Society, by
Lewis Henry Morgan, one of the founding fathers of
anthropology. The subtitle of this book betrays the
common framework of the times: Researches in the
Lines of Human Progress from Sa�agery through
Barbarism to Ci�ilization.

In an 1896 article published in the monthly review,
The Nineteenth Century, another of the founding
fathers of anthropology, E. B. Tylor, comments
favorably on McLennan’s contribution and intro-
duces the notion of ‘the matriarchal family system.’
Tylor amasses an impressive array of ethnographic
facts to support his contention that there were many
communities in which women enjoyed ‘greater con-
sideration than in barbaric patriarchal life.’ However,
half way through the article Tylor rejects the term
‘matriarchal’ for taking ‘too much for granted that
women govern the family.’ In its place he substitutes
the term ‘maternal family’ on the grounds that the
actual power is always in the hands of brothers and
uncles on the mother’s side. Tylor reaches this con-
clusion despite the considerable evidence he presents
for female familial and social authority. For example,
he provides a striking nineteenth-century description
of the authoritative role of the senior woman in the
matrilineal long house of the Minangkabau of West
Sumatra, to this day known to anthropologists as the
largest and most stable matrilineal society in the
world (see discussion below). Thus, although Tylor
comes close to rejecting the male dominance thesis on
empirical grounds his conclusion falls into line with
the historical tendency to assert its universality.

4. The Anthropological Debate Regarding
Uni�ersal Male Dominance in the Twentieth
Century

Tylor’s ambivalent position with respect to the issue of
male authority marked a great deal of anthropological
discussion in the twentieth century. Much of this
discussion revolved around the issue of who holds
ultimate authority in matrilineal societies. The early
twentieth century saw the demise of the term matri-
archy, a victim both of the tendency to confine its
meaning to exclusive female rule and the exhaustion of
the evolutionary paradigm. However, one anthro-
pologist, Rivers (1924), cautioned that abandonment
of the assumption of primitive matriarchy should not
result in reverting to Maine’s doctrine of the priority
of father-right, which Rivers noted was still prevalent
‘in writings on the history of political institutions.’
According to Rivers, Maine’s theory of primordial
patriarchy was ‘even more untenable’ than pro-
nouncements concerning the priority of mother-right.
Yet, subsequent scholarship did just what Rivers
predicted and reverted to an updated version of
Maine’s argument. In 1961, the topic of matriarchy
was revisited by anthropologist David Schneider in
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Matrilineal Kinship, the book he edited with Kathleen
Gough. This book was published 100 years after the
publication of Bachofen’s Das Mutterrecht. In his
theoretical introduction, Schneider (1961) rejects
Bachofen’s claim of ‘generalized authority of women
over men,’ in matrilineal systems. Schneider (1961)
claims that in all unilineal groups, be they patrilineal
or matrilineal, the role of women as women is defined
in terms of her child-rearing responsibilities and the
role of men is defined ‘as that of having authority over
women and children.’ According to Schneider, posi-
tions of highest authority within the matrilineal
descent group will, therefore, ordinarily be vested in
statuses occupied by men.’

In the early 1970s the notion of primordial matri-
archies at the dawn of human history was revisited by
feminist activist theorists outside of anthropology. By
way of response, anthropologists argued for universal
male dominance. In their widely influential edited
volume, Rosaldo and Lamphere (1974) stated that
evolutionary theories positing an earlier stage of
human development’ in which ‘the social world was
organized by a principle called matriarchy, in which
women had power over men’ could be dismissed on
both archaeological and ethnographic grounds. Going
one step further, they made their famous (but later
retracted) statement: ‘It seems fair to say then, that all
contemporary societies are to some extent male-
dominated, and although the degree and expression of
female subordination vary greatly, sexual asymmetry
is presently a universal fact of human and social life’
(Rosaldo and Lamphere 1974; but see also Rosaldo
1980 and Lamphere 1995).

5. Dissenting Views

Several anthropologists took exception to the claim of
universal male dominance. Annette Weiner’s (1976)
ethnography of Trobriand mortuary ceremonies
demonstrates that women in kinship-based societies
do not live in the same world as women in late-
capitalist societies, a lesson Eleanor Leacock’s (1981)
work also teaches. Weiner pointed out that in societies
like the Trobriand’s the political does not stand alone
in an isolated sphere at the apex of social power but
functions in conjunction with the cosmological. Even
if men dominate the political, their activities are
controlled by the larger sociocultural system in which
both men and women play defining roles.

In a cross-cultural study of female power and male
dominance, Sanday (1981) also takes exception to the
conclusion of universal male dominance, demonstrat-
ing that there are many societies in which women
participate in the economic and political domains of
public life. Departing from the standard argument
hinging dominance on biological differences and male
political activities, Sanday utilizes a large sample of
band and tribal societies to investigate the empirical

correlates of male and female power. She finds that
male dominance is associated with misogyny, male
segregation, combativeness and competition leading
to significant levels of interpersonal violence, an
ideology of male toughness, masculine-defined re-
ligious symbolism, and environmental stress. Female
power, on the other hand, is associated with respect
for the public roles of women, female religious
symbolism, reverence rather than exploitation of
nature, nurturing paternal roles, an ethic of respect for
the individual and social cooperation in decision
making.

By the end of the twentieth century, backed by long-
term ethnographic research (see Lepowsky 1993 and
articles in Sanday and Goodenough 1990) and new
theoretical approaches (see Ortner 1990, 1996), the
male dominance approach was largely abandoned by
cultural anthropologists. Ethnographies of societies
like the matrilineal Minangkabau of West Sumatra
demonstrated a model of power unlike any posited for
the so-called male dominated societies. Summarizing
many Minangkabau studies, Nancy Tanner and Lynn
Thomas (1985) note that in Minangkabau society
there is ‘far more centrality and authority for women,
specifically as mother and senior women,’ than pre-
vious models admit such as the one proposed by
Schneider (see above).

In her long-term study of the Minangkabau, Sanday
(2002) reaches the same conclusion. She finds that men
and women share many of the same functions, such as
‘childrearing, agricultural labor, and decision making’
much in the manner that Plato dreamed of but with
important differences. Whether functions assigned to
the sexes overlap or differ, they serve the same
ends—nurturing and care for lineage members. Such
values are ideals expected of all cultivated, cultured
Minangkabau individuals, not just women. The public
nature of these ideals ensure the well-being of the
elderly and sick and the economic security of the
mother–child unit independently of the father’s sup-
port.Among the largest ethnic groups in Indonesia and
known there for their commitment to democracy and
equality, the Minangkabau proudly refer to them-
selves as a modern ‘matriarchate’ and distinguish their
system from others which take the patrilineal ap-
proach.Their social ideology reflects on the social costs
of male dominance and the benefits of incorporating
family values and women in the public domain of
status of privilege.

In sum, although the ethnographic record demon-
strates that male dominance subordinates women in
the public arena of political discourse and economic
opportunity in some societies, this is not a universal
condition. To claim that it is reifies male dominance
and displays a teleological approach to human social
affairs.

See also: Feminist Movements; Feminist Theory;
Gender and Feminist Studies; Gender and Feminist
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Studies in Anthropology; Gender and Feminist
Studies in History; Gender and Feminist Studies in
Political Science; Gender and Feminist Studies in
Sociology; Gender, Feminism, and Sexuality in Arch-
aeological Studies; Gender History; Gender Ideology:
Cross-cultural Aspects; Masculinities and Feminini-
ties; Matrifocality; Rape and Sexual Coercion; Social
Movements and Gender
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Malinowski, Bronislaw (1884–1942)

A Polish-born anthropologist, Malinowski had a
profound influence on the development of British
social anthropology between the wars. Under the
banner of Functionalism he revolutionized fieldwork
methods, contributed to a wide range of academic and
public issues, and trained a cosmopolitan cohort of
pupils which spread his teachings throughout the
world. A passionate, volatile and sometimes abrasive
personality, Malinowski provoked controversy
throughout his career; but his intellectual integrity was
absolute. He promoted the humanitarian uses of
anthropology with entrepreneurial flair, attracting
Rockefeller funding to his cause. In addition to his
ancestral status as a founder of a cohesive academic
discipline, Malinowski’s historical legacy in Britain
and the Commonwealth was an expanded institutional
base for its teaching and practice. In Ernest Gellner’s
ennobling epithet, Malinowski was ‘Anthropologist
Laureate of the British Empire.’

1. A Polish Anglophile

Bronislaw Malinowski was born on April 7, 1884, of
noble (szlachta) stock in Cracow, capital of the semi-
autonomous province of Galicia in the Austro-
Hungarian Empire. As a child he lived for several
years among local peasantry and, with his mother,
took lengthy trips abroad for the sake of his delicate
health. To these early experiences of cultural difference
Malinowski attributed his vocation to anthropology.
He was also inspired by reading James Frazer’s The
Golden Bough.

During Malinowski’s youth, Cracow was a vibrant
intellectual and artistic center, home of the Modernist
movement called Young Poland. His most important
early friendship was with the surrealist artist, novelist
and dramatist, Stanisław Ignacy Witkiewicz. Unable
to match his friend’s artistic genius, Malinowski
resolved to excel in the sciences. At the Jagiellonian
University he studied mathematics, physics, and phil-
osophy. His brilliant doctoral thesis, ‘On the Principle
of Economy of Thought’ (1906), was a critique of the
positivist epistemology of Ernst Mach; it contained
the seeds of Malinowski’s later thinking about func-
tionalism (Thornton and Skalnik 1993).

In 1908–09, during three semesters at the University
of Leipzig, Malinowski turned to the study of
Vo� lkerpsychologie under Wilhelm Wundt and econ-
omic history under Karl Buecher. Possessed by ‘a
highly developed Anglomania,’ in 1910 Malinowski
crossed the English Channel to enrol as a graduate
student in ethnology at the London School of Econ-
omics (LSE) in the University of London. The crossing
was his Rubicon, and although not granted British
nationality until 1931, he was to spend his most
productive years in England.
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Under the supervision of Edward Westermarck,
Malinowski completed his first English book, The
Family Among the Australian Aborigines (1913), an
evaluation of Aboriginal ethnography and a rigorous
critique of evolutionist theories. He presented a signed
copy to his Polish compatriot, Joseph Conrad, whom
he deeply admired.

2. The Cult of Fieldwork

The dominant paradigm of late-nineteenth century
anthropology (or ethnology) was evolutionism, based
on the premise that mankind had passed through
universal stages of development on the journey from
savagery to civilization. A division of labor existed in
imperial Britain between armchair theorists (like
Frazer) and amateur ethnographers (explorers,
missionaries, and colonial officers) who reported from
outposts of the Empire.

The professionalization of anthropology began
following the Cambridge University Expedition to the
Torres Strait of 1898–99, led by the zoologist-turned-
anthropologist A. C. Haddon. By 1910 anthropology
was being taught at Cambridge, Oxford, and London.
It was due to Haddon and his disciples W. H. R.
Rivers and C. G. Seligman that Malinowski found an
almost messianic cult of fieldwork in Britain. In
Seligman’s words, ‘field research in anthropology is
what the blood of martyrs is to the Church.’ By the
time Malinowski embarked on his own fieldwork, at
least a dozen students of Haddon and his colleagues
had preceded him.

World War One broke out just as Malinowski
arrived in Australia. Although cut off from his English
funds and under suspicion as an ‘enemy alien,’ he was
permitted entry to Papua (ex-British New Guinea) to
conduct his research. His apprentice fieldwork was
among the Mailu of the south coast, whence Seligman
had directed him to fill a gap left by his own
ethnographic survey of Papua a decade earlier. After
five busy months, Malinowski returned to Australia
where he dashed off The Nati�es of Mailu, a con-
ventional ethnographic report (Young 1988). In June
1915 he returned to eastern Papua with Australian
funding for a second spell of fieldwork. Supposedly en
route to another field site, Malinowski visited Kiri-
wina, the largest of the Trobriand Islands, about
which Seligmanhad already reported comprehensively
in The Melanesians of British New Guinea (1910). For
various reasonsMalinowski’s visit toKiriwina evolved
into a sojourn of 10 consecutive months, followed by
a second period of 10 months in 1917–18. Although
his movements were restricted by the colonial
authorities, Malinowski was not, as his popular legend
had it, ‘interned’ in the Trobriands.

He had learned in Mailu that the richness of his data
was a function of the time he had spent living in the
village, shunning the company of fellow Europeans

and observing everyday life at first hand. It was also
imperative to master the local language well enough to
have unmediated access to one’s subjects. Under the
rubric ‘the intensive study of limited areas,’ such
precepts of method had been advocated by Haddon
and Rivers during the previous decade, but they had
not been put into proper practice until Malinowski’s
work in Kiriwina.

Thus, the innovative breakthrough his fieldwork
effected was based on the simple expedient of living in
the same location for many months and probing for
information in the vernacular. This method of ‘total
immersion’ encouraged a more intimately interactive
style of ethnography, permitting an empathetic under-
standing which went beyond mere recording. The
fieldworker could begin to know another culture from
within: ‘the final goal’ of the ethnographer is ‘to grasp
the native’s point of view…to realize his vision of his
world’ (Malinowski 1922, p. 25). ‘Participant ob-
servation’ was to become the catch-cry of his pupils’
generation. It still remains the hallmark of anthro-
pological fieldwork. Professionally, it was prolonged
and intensive fieldwork, with its loneliness and hard-
ship, that stamped the new breed of anthropologist
(Stocking 1995, Chap. 6).

3. Trobriand Man as Exemplar

Malinowski was criticized for making his Trobri-
anders the measure of mankind, but he did so
persuasively as Trobriand Man was introduced into
the controversies of the day. On close inspection, this
exemplar of the Savage was not so very different from
Civilized Man. He was demonstrably rational and
technologically competent, morally and aesthetically
sensitive: an equal, therefore, and not (as imperialists
and evolutionists would have it) a benighted inferior.
He believed in magic, certainly, but he used it only in
situations where technology could not guarantee an
outcome. ‘Magic helps those who help themselves.’
Magic was a tool to which men resorted when the
desired end of any enterprise was in doubt. This
instrumental, pragmatic view of magic was typical of
Malinowski’s functionalism.

In 1922 Malinowski published his first Trobriand
classic, Argonauts of the Western Pacific, which set
British anthropology firmly on a new course (Malin-
owski 1922). It was a richly textured study of kula, the
circuitous ceremonial exchange of shell valuables
which linked the Trobriands to neighboring archi-
pelagoes. Malinowski’s combination of ethnographic
observation, methodological prescription, and literary
romanticism was vivid and compelling. An enthusi-
astic preface by Sir James Frazer ensured Argonauts’
successful launch.

With Crime and Custom in Sa�age Society (1926), a
little book on ‘the seamy side’ of Trobriand law,
Malinowski pioneered the study of political and legal
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anthropology. The following year, Sex and Repression
in Sa�age Society set a cat among the Freudian pigeons
by contesting the claim that the Oedipal Complex was
universal (Malinowski 1927). Malinowski argued that
in the matrilineal Trobriands it was the mother’s
brother, not the father, who was the hated authority
figure; likewise, it was the sister, not the mother, who
was the main object of a boy’s incestuous desire. The
debate continues.

The Sexual Life of Sa�ages (Malinowski 1929) was
a detailed study of Trobriand courtship, marriage, and
domestic life; it was also a covert attack on sexual
prudery and hypocrisy, and in the changing mores of
the period it had a liberating appeal.

Malinowski’s last Trobriand ethnography, Coral
Gardens and their Magic (1935), dealt exhaustively
with horticultural practices and their ritual accom-
paniments, with land tenure and its politics, and with
the language of magic. The two-volume work was a
triumph of thick description and a baroque monument
to its author’s functional method.

Malinowski fancied that his monographs did for
anthropology what Joseph Conrad’s novels had done
for English literature. It is true that through these and
many other writings, Malinowski’s Trobrianders came
to be known as one of the best-documented ‘primitive’
peoples in the world. Subsequent generations of
anthropologists have reinterpreted his material in the
light of different theories—the most flattering com-
pliment posterity can pay to any ethnographer.

4. Functionalism

The paradigmatic theory that informed Malinowski’s
Trobriand monographs was functionalism. As an
heuristic method which guided fieldwork, function-
alism was an appeal for contextualized empirical data
purified of historical speculations. Malinowski urged
ethnographers to look for the use of a custom (or
institution) in the present, so as to determine the part
it played in the integral working of a society or culture.
This would give the clue to its meaning and the
explanation for its existence, one that (in contrast to
the speculative explanations of ‘antiquarian’ anthro-
pologists) was concretely based on empirical obser-
vation. Although functionalism was demonstrably
deficient when applied to societies undergoing rapid
social change, as a ‘clinical’ method it was immensely
influential during the interwar years. The promise it
offered ‘practical’ or applied anthropology in African
colonies enabled Malinowski to secure, through the
sponsorship of the International African Institute,
Rockefeller funding for his students’ fieldwork.

His theory of language was based on the premise
that function determined form. ‘Primitive’ language
was ‘a mode of action’ rather than a ‘countersign of
thought.’ Much speech is ‘phatic’ (agreeable social
noises such as ‘How are you?’) or instrumentally

pragmatic, meaningful only in its ‘context of situ-
ation.’ Malinowski foreshadowed Ludwig Wittgen-
stein’s axiom ‘do not ask the meaning but the use.’

As grand theory, Malinowski’s functional view of
culture as an apparatus for the satisfaction of human
needs was born out of Machian empiricism, confirmed
by Jamesian pragmatism, and blessed by the Durk-
heimian tenet that culture was sui generis. Malin-
owski’s ‘scientific theory of culture’ (1944a) was built
on the premise that man’s biological heritage provided
the ground plan for all cultures; basic (or primary)
needs such as reproduction and derived (or secondary)
needs such as education yielded similar cultural
solutions, the universal form of which was the family.
In a nutshell, he argued (a) that function determines
the form of cultural entities; (b) that the essential
element of the science of culture is the institution; and
(c) that institutions must ultimately be defined in
relation to the biological needs they satisfy. As formal
theory, then, functionalism explained culture in an
instrumental and reductionist fashion. The schematic,
utilitarian form in which he presented this theory
gained few adherents and it was soon forgotten.

5. Teacher, Pundit, and Propagandist

Malinowski’s rise to eminence at the LSE had been
rapid: from Lecturer in 1923, Reader in 1924, to
foundation Professor of Social Anthropology in 1927.
The mode of teaching he favored was the seminar. In
Socratic fashion, he deployed wit, erudition, and
‘intellectual shock tactics’ to provoke thoughtful
argument. His electrifying seminar became a legend
during the 1930s, engaging his brightest pupils and
attracting from every continent students of cognate
disciplines. The multiethnic roll-call of his pupils
would fill a page, but among the most eminent were
Raymond Firth, Edward Evans-Pritchard, Ashley
Montagu, Isaac Schapera, Audrey Richards, Camilla
Wedgwood, Meyer Fortes, Paul Robeson, Siegfried
Nadel, Lucy Mair, Reo Fortune, Ralph Bunche, Ian
Hogbin, Jomo Kenyatta, Talcott Parsons, Gregory
Bateson, Edmund Leach, and Phyllis Kaberry.

Despite his fragile health, Malinowski was a
ferociously hard worker who mustered others to his
aid. He employed servants at home, dictated most of
his writings to stenographers, and employed pupils as
long-suffering research assistants. Until she was tragi-
cally incapacitated by multiple sclerosis, Elsie, his
Australian-born wife, served him as a loving critic and
secretary. Together with their three daughters they
spent summers at the family villa in the South Tyrol,
where pupils often visited to walk and talk (Wayne
1995).

In tandem with his academic activities, Malinowski
performed the role of public intellectual, disseminating
progressive views on marriage, the family, and sex
education. He lectured missionaries and colonial
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officers; he gave BBC talks on religion; he actively
supported the British Social Hygiene Council and
Mass Observation. More importantly, he served on
the board of the International African Institute for
which he devised a field training program. In 1934 he
visited several of his pupils in South and East Africa
before conducting some fieldwork of his own in
Tanganyika.

Malinowski had lectured widely in the United States
in 1926, 1933, and 1936, and he returned for a
sabbatical year in October 1938. When war broke out
in Europe he was advised to remain in America for the
duration. He taught at various universities, anxious to
secure a permanent position. As ‘war work’ he
embarked on a lecturing and writing campaign of
propaganda (his own term) to convince Americans of
the need to fight Hitler. Of all the honors he received
he valued most the distinction the Nazis conferred
upon him by burning his books. His opposition to
totalitarianism was categorical and he wrote passion-
ately against it in Freedom and Ci�ilization (Malin-
owski 1944b).

During the summers of 1940 and 1941 Malinowski
conducted fieldwork in the Oaxaca Valley of Mexico
with his new wife and a Mexican assistant. This
fieldwork did not match the exacting standards he had
set in the Trobriands. Just before his sudden death of
a heart attack on May 16, 1942 in New Haven, CT,
Malinowski was appointed to a permanent professor-
ship at Yale University and elected President of the
Polish Institute of Arts and Sciences in New York.

6. Malinowski’s Legacy

Malinowski bequeathed a controversial legacy. He did
more than anyone else of his time to establish a
cohesive (even ‘clannish’) school of anthropology with
a unique academic profile. But the year he left for
America was the year A. R. Radcliffe-Brown returned
to England to create a rival school at Oxford. The
latter’s more Durkheimian and sociologically austere
version of functionalism (known as structural func-
tionalism) attracted many of Malinowski’s erstwhile
disciples. Radcliffe-Brown dominated British social
anthropology during the following decade.

In 1957, a dozen of Malinowski’s pupils published a
Festschrift which critically evaluated his contribution
to different subfields. While conceding that he was an
incomparable ethnographer, the majority verdict was
that Malinowski was a flawed and inconsistent thinker
who had failed to grasp the analytical priority of
‘systems’ and ‘structures.’ It thus became a cliche of
disciplinary folk history that Malinowski was a
brilliant ethnographer but a mediocre theoretician.

This view justified neglect of his work until the
late 1960s, when, abetted by Raymond Firth, Malin-
owski’s successor at LSE, the pendulum swung from a
theoretical preoccupation with structure to the analy-

sis of process and event. Malinowskian ‘methodo
logical individualism’ became respectable again
through decision-making analysis and transactional
anthropology. Meanwhile there was a rapproche-
ment between British social and American cultural
anthropology as their research agendas converged.
American anthropologists had always been receptive
to Malinowski’s field methods, and eventually the kind
of fieldwork they conducted became indistinguish-
able from that of their British and Commonwealth
colleagues.

In 1967, Malinowski’s widow published his personal
field diaries. They were an embarrassment to many of
his pupils and Raymond Firth’s preface to the book is
an exercise in damage control. Malinowski’s agonized
musings on the alienation he experienced in the field
put the lie to the effortless rapport he was believed to
have enjoyed with Trobrianders. His diaries exacer-
bated, if not precipitated, a moral and epistemological
crisis of anthropology during the 1970s, when global
decolonization was turning attention to the exploit-
ative aspects of the discipline and its dubious historical
role as a handmaid of Imperialism.

The occasion of Malinowski’s centenary celebra-
tions in 1984 produced another round of evaluations,
the most notable being a collection of essays by Polish
scholars. They not only rehabilitated Malinowski’s
reputation in his homeland, but painstakingly exam-
ined his theories in the light of his Polish roots. He was
declared a scientific humanist and rationalist, a ro-
mantic positivist and political liberal who belonged in
the mainstream of modernist European thought (Ellen
et al. 1988).

In America the diaries stimulated fresh debates on
the assumptions underlying Malinowskian fieldwork
and ethnographic representation. Postmodernists ap-
propriated Malinowski for their own rhetorical ends
in deconstructing ethnographic authority. To an ironic
degree, however, he had pre-empted some of their
concerns by the humanistic strain in his work and,
except when promoting his ‘science’ for institutional
support on behalf of ‘practical anthropology,’ he was
by no means a naive positivist. Nor was he a ‘romantic
primitivist’ as some critics have charged, despite the
Frazerian echoes in his earliest monographs. Fully 50
years before postmodernists deconstructed exoticism,
Malinowski had come to the view that anthropology
romantically ‘over-sensationalized’ differences be-
tween cultures, and he questioned its fascination with
‘freakish’ customs such as polyandry, widow burning,
and headhunting.

Despite the fragmentation of socio-cultural anthro-
pology at the millennium, Malinowski’s fruitful con-
cepts can be detected in almost every subfield, and his
legacy persists wherever ethnography is practiced. His
name is indelibly linked with Melanesia, but it appears
too in anthropological writings from countries as far-
flung as Mexico and China, Italy and New Zealand,
and India and Ireland. A protean, cosmopolitan
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ancestral figure, then, Malinowski continues to fas-
cinate his intellectual descendants.

See also: Economic Anthropology; Ethnography; Ex-
change in Anthropology; Fieldwork in Social and Cul-
tural Anthropology; Functionalism, History of; Kula
Ring, Anthropology of; Participant Observation
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Malthus, Thomas Robert (1766–1834)

The passions aroused even today by the name of
Malthus bear witness to the eminent position—almost
equal to that of Marx—which he still occupies in the
history of ideas.

1. An Unspectacular Life

Thomas Robert Malthus was born on February 13,
1766, in ‘The Rookery’ in Dorking, near Wooton,
Surrey, England. His father, Daniel Malthus, was a

prosperous, brilliant, and educated man, a convinced
progressive who corresponded with Voltaire and
particularly with Rousseau, who visited him on March
9 of the same year.

Very much taken with new ideas, Daniel Malthus
brought up his son in accordance with the precepts of
E� mile, and put him in the charge of two dissentient
intellectuals: Richard Graves (1715–1804), who had to
leave Cambridge as a result of a misalliance, and
Gilbert Wakefield (1756–1801), a former pastor who
taught classical literature at Warrington Academy and
was imprisoned in 1799 for writing that the poor
would have nothing to lose from a French invasion.
To crown this educational career, Malthus, who had
been admitted to Jesus College, Cambridge, in 1784,
became a pupil of William Frend (1757–1841), who
was dismissed from the university in 1793 for publish-
ing three pamphlets against theChurch. It was perhaps
Frend who aroused Malthus’ interest in economics
and demography (Petersen 1979).

In 1788 Malthus took holy orders, in 1793 he was
elected a fellow of Jesus College and became rector of
Oakwood Chapel (Surrey), 12 or 13km from the
village of Albury, where his father Daniel had settled
in 1787. Some years later, he wrote a first essay entitled
The Crisis, a View of the Recent Interesting State of
Great Britain, by a Friend of the Constitution. No
publisher could be found for this work, however, and
only extracts—published after Malthus’ death by his
friends William Empson and William Otter—survive
(Otter 1836). These reveal a very politically correct
Malthus, an advocate of the provision of state as-
sistance at home for those not capable of securing their
own livelihood.

Two years later Malthus’ polemic pamphlet was
published, marking a complete break with the pro-
gressive ideas of his entourage: An Essay on the
Principle of Population as it Affects the Future Im-
pro�ement of Society; With Remarks on the Specula-
tions of Mr. Godwin, M. Condorcet and Other Writers.
The essay was published anonymously, but Malthus
was recognized immediately as its author. The pam-
phlet established Malthus’ name, but its central thesis,
which was expressed with an apparent scientific
detachment, that it is useless, even dangerous, to
provide relief for the poor as this encourages them to
reproduce, created a scandal.

Malthus, described by all those who met him as a
gentle, courteous, sincere, and sensitive man, was thus
drawn into a heated and interminable discussion,
obliging him to expand and elucidate his ideas on
population.

After traveling with his Cambridge friends to
Scandinavia (1799), France, and Switzerland (1802),
and producing a new essay on price increases (An
In�estigation of the Cause of the Present High Price of
Pro�isions 1800), thus demonstrating his talents as an
economist, Malthus published a new book in 1803.
This is regarded as a second edition of the 1798 Essay;
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and indeed entire chapters were taken from the first
edition, but the 1803 edition differs fundamentally
with respect to its complete title (An Essay on the Prin-
ciples of Population, or a View of its Past and Present
Effects on Human Happiness with an Inquiry into our
Prospects Respecting the Future Remo�al or Mitigation
of the E�ils which it Occasions), its (fourfold) length
and, above all, its content, now constituting moral and
sociological reflections on population growth. Even
during the author’s lifetime, the new Essay was
revised four times with additions and corrections.

In April 1804 Malthus, now 38, married his cousin
Harriet Eckersall at Claverton, near Bath. Within four
years, she had given birth to one son and twodaughters
(Petersen 1979).

In 1806 he was appointed professor of history and
political economyat theEast IndiaCompany’s college,
which opened at Hertford before moving to Hailey-
bury (Hertfordshire) several years later. He held this
chair in political economy—the first of its kind—until
his death, and publicly defended the college when its
existence was jeopardized (Petersen 1979).

For 14 years, Malthus produced little more than a
variety of pamphlets—particularly on the importance
of grain—but with the five successive editions of his
second Essay he established such a reputation that he
was elected a member of the Royal Society (1819), a
corresponding member of the Royal Society of Litera-
ture (1824), and later an associate member of the
Acade�mie des Sciences Morales et Politiques and the
Royal Academy of Berlin (1833). In 1821 he was one
of the founder members of the Political Economy
Club and, in the year of his death, of the Royal
Statistical Society.

In 1820 Malthus’s second magnum opus was pub-
lished: Principles of Political Economy Considered with
a View to Their Practical Application. Being of a
concrete nature, it was opposed to the more systematic
and dogmatic views of David Ricardo (Keynes 1939).

After this, there is little to report apart from the
publication of an article entitled ‘Population’ in the
Encyclopaedia Britannica (1824) and further trips to
the continent and to Scotland. Having gone to Bath to
spend Christmas with his family, Malthus died of a
heart attack on December 29, 1834, at the age of 68.
His grave is to be found in Bath Abbey.

2. Malthus’s Contribution to the Sociology and
Economy of Populations

What the general public, nonspecialists and, regret-
tably, many historians and economists have taken up
of Malthus’ theory is a caricatural model according to
which population always increases in a geometrical
progression, while the means of subsistence only
increase in an arithmetical progression, thus making it
necessary to limit births by all possible means.

In fact, Malthus’ theory went through a complex
evolutionary process, developing from one work to
the next. His central ideas, however, were already
present in the 1798 Essay.

Originally, this first Essay was merely a philo-
sophical pamphlet intended as a criticism of the
utopian optimism of Godwin and Condorcet. The
author’s main aim was to undermine the theory that it
was possible for man and society to progress. In the
conclusion to chapter VII, he resumes his arguments
as follows:

Must it not then be acknowledged by an attentive examiner of
the histories of mankind, that in every age and in every state
in which man has existed, or does now exist,
—That the increase of population is necessarily limited by the
means of subsistence.
—That the population does invariably increase when the
means of subsistence increase. And,
—That the superior power of population is repressed, and the
actual population kept equal to the means of subsistence by
misery and vice (Malthus 1798).

In the preface, Malthus states that ‘(t)he following
Essay owes its origin to a conversation with a friend
(very probably Daniel Malthus, the author’s father,
who was to die two years later, taking his generous
ideas and fabulous illusions with him to the grave) on
the subject of Mr. Godwin’s Essay on avarice and
profusion in his Enquirer.’

The discussion started the general question of the
future improvement of society, and the author at first
sat down with an intention of merely stating his
thoughts to his friend upon paper in a clearer manner
than he thought he could do in conversation. But as
the subject opened upon him, some ideas occurred,
which he did not recollect to have met with before; and
as he conceived that every the least light on a topic so
generally interesting might be received with candor, he
was determined to put his thoughts in a form for
publication (Malthus 1798).

A generation gap? Certainly, but one which only
acquired its full significance from the fact that it
occurred at a turning point in history. Indeed, in the
first chapter, Malthus refers to ‘the new and extra-
ordinary lights that have been thrown on political
subjects, which dazzle, and astonish the understand-
ing; and particularly that tremendous phenomenon in
the political horizon the French Revolution, which,
like a blazing comet, seems destined either to inspire
with fresh life and vigour, or to scorch up and destroy
the shrinking inhabitants of the earth, have all con-
curred to lead many able men into the opinion that we
were touching on a period big with the most important
changes, changes that would in some measure be
decisive of the future fate of mankind.’

Malthus was well aware of the disillusionment and
skepticism engendered by this first historical assault
on the prevailing ideology: ‘The view which he has
given of human life has a melancholy hue; but he feels
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conscious that he has drawn these dark tints, from a
conviction that they are really in the picture; and not
from a jaundiced eye, or an inherent spleen of
disposition’ (Malthus 1798).

In this first essay, Malthus’s argument is backed up
by few concrete examples but for a brief examination
of the different stages of civilization through which
humanity has gone (Chaps. III and IV), case studies of
England (Chap. V), the new colonies (Chap. VI), and
a note on the speed with which even the old states
recovered from the ravages of war, pestilence, famine,
and natural catastrophes. The main part of the work
(Chaps. VII–XV) is devoted to a rebuttal of the ideas
of Wallace, Condorcet, and particularly Godwin, who
had just published the third edition of his philo-
sophical treatise An Enquiry Concerning Political
Justice and Its Influence on General Virtue and Hap-
piness (Godwin 1798). However, two chapters (Chaps.
XVI and XVII) initiated the criticism of Adam Smith’s
economic theory, and two others (Chaps. XVIII and
XIX, both omitted from the second Essay) seem to
provide the key to Malthus’ system of values.

In the tradition of the Scottish moralists—
particularly Abraham Tucker—whose influence he
had been exposed to at Cambridge, Malthus came to
believe that the constant pressure that misery exerts on
man leads to a conception of life in which hope is
directed towards the afterlife (Tucker 1776, in
Dupaquier and Fauve-Chamoux 1983). In contrast to
these moralists, however, Malthus refused to see life
on earth as a trial, but as ‘a process necessary, to
awaken inert, chaotic matter into spirit; to sublimate
the dust of the earth into soul; to elicit an aethereal
spark from the clod of clay (Malthus 1799).

Malthus went on to elaborate a theory of stimu-
lation which anticipated that of Toynbee: ‘To furnish
the most unremitted excitements of this kind, and to
urge man to further the gracious designs of Providence
by the full cultivation of the earth, it has been ordained
that population should increase much faster than
food … consider man, as he really is, inert, sluggish
and averse from labour, unless compelled by neces-
sity … we may pronounce with certainty that the
world would not have been peopled, but for the
superiority of the power of population to the means
of subsistence … . The principle according to which
population increases, prevents the vices of mankind,
or the accidents of nature, the partial evils arising from
general laws from obstructing the high purposes of the
creation. It keeps the inhabitants of the earth always
fully up to the means of subsistence; and is constantly
acting upon man as a powerful stimulus, urging him to
the further cultivation of the earth, and to enable it,
consequently, to support a more extended population’
(Malthus 1798).

The Malthus of 1798 was a moralist, sociologist,
and demographer, rather than an economist. He had
begun to reflect on aspects of this domain, however. In
his first Essay, he criticized Adam Smith’s idea that

any increase in revenue and capital leads to an increase
in the size of the wage fund designated for the upkeep
of the labor force, and referred to cases in which
increasing wealth had in no way improved the living
conditions of poor workers. On the same lines,
addressing the problem of how correctly to define the
wealth of a nation, he criticized the Physiocrats, and
contended that the work of craftsmen and workers
was productive for the individuals themselves, al-
though not for the nation as a whole.

Malthus did not return to these thoughts in the first
three editions of the second Essay, but the gradual
development of his theory can be seen in An In�estiga-
tion of the Cause of the Present High Price of Pro�isions
(1800), his teachings at the East India Company’s
college, his article Depreciation of Paper Money in the
Edinburgh Re�iew, and his publications Pamphlets on
the Bullion Question in the same journal, Obser�ations
on the Effects of the Corn Laws (1814), Principles of
Political Economy (1820), and Definitions in Political
Economy (1827).

How can Malthus’ approach to economics be sum-
med up in a few words? It is not a coherent, systematic
and immutable whole: ‘Yet we should fall into a
serious error,’ he wrote in the Principles, ‘if we were
to suppose that any propositions, the practical results
of which depend upon the agency of so variable a being
as man, and the qualities of so variable a compound as
the soil, can ever admit of the same kinds of proof, or
lead to the same certain conclusions, as those which
relate to figure and number’ (Malthus 1820).

Overall, Malthus adhered to the principles of the
classical school, but was critical of the idea that human
needs and desires are indefinitely and immediately
expansible. According to Joseph-J. Spengler, Malthus
argued that population growth is conditioned by the
‘effective demand’ for labor, and not primarily by the
productive capacity. ‘Such a demand in fact only tends
to occur when adequate moral and political conditions
coincide, when the social structure is flexible, the
landed property correctly divided and commerce
active, when a sufficient number of individuals are
willing and able to consume more material wealth
than they have produced, and when human beings are
strong enough to compensate for the inelasticity of the
demand for goods and services in terms of effort’
(Malthus 1798).

It is primarily where demography, sociology, and
morality are concerned that the second Essay marks a
development in Malthus’ thought.

In his first Essay, Malthus barely touched upon
demographic science or political arithmetics as it was
known at the time. He knew his Hume, Wallace, and
Price, cited King, Short, and Su� ssmilch, but, with the
exception of the latter, overlooked the work of foreign
scholars.He contented himself with rough calculations
on ‘the unhealthy years’ and the relationship between
the number of births and the number of burials. In his
second Essay on the other hand, he devoted one
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chapter to the fertility of marriages, another to the
effect of epidemics on population movements, and a
third to emigration though this cannot be defined as
demographic analysis.

Where sociology is concerned, the core of the second
Essay consists in an analysis of the checks to popu-
lation in the lowest stage of human society (Book I,
Chap. III), among the American-Indians (Chap. IV),
in the islands of the South Sea (Chap. V), among the
ancient inhabitants of the North of Europe (Chap.
VI), among modern pastoral nations (Chap. VII), in
different parts ofAfrica (Chap.VIII), in Siberia (Chap.
IX), in the Turkish dominions and Persia (Chap. X), in
Indostan and Tibet (Chap. XI), in China and Japan
(Chap. XII), among the Greeks (Chap. XIII), among
the Romans (Chap. XIV), and in the various states of
modern Europe: Norway, Sweden, Russia, middle
parts of Europe, Switzerland, France, England, Scot-
land, and Ireland (Book II, Chaps. I–VIII).

For the most part, the sources of these reflections
have been located (cf. the contributions of M.
Godelier, N. Broc, and J. Stagl in Fauve-Chamoux
Malthus hier et aujourd’hui (1984), and Malthus’s
interpretations—especially those concerning primitive
societies—have been discussed, but the central element
here is the new way of approaching the issue. Malthus,
thus, emerges as one of the pioneers of the sociology of
populations. It is on the moral and political level, in
particular, that Malthus’s theory is completed, con-
firmed, and substantiated in the second Essay and the
successive editions.

In the first Essay, he asserted that the reproductive
power of the human population could only be checked
by misery and vice, the word ‘misery’ being used in the
broad sense, and ‘vice’ in the sense of sexuality being
deviated outside of the institution of marriage. While
he did not yet use the term ‘moral restraint,’ he further
indicated that the pressure of providing for a family
operates to varying degrees in all classes of society,
and termed this a ‘preventive check’ in opposition to
the ‘repressive check’ of misery.

In the second Essay, he introduced moral restraint
explicitly as another of the checks preventing the
population from increasing beyond the limits of the
means of subsistence. Two chapters of book IV are
devoted to moral restraint, the obligation to practice
this virtue, and the effect this would have on society.

All this was embedded in Malthus’s reflections on
the lot of the poor and the principle of aid. While in
1796 (The Crisis) Malthus had defended the principle
of state assistance at home, two years later in the Essay
he asserted not only that the immense sums of money
collected in conjunction with the poor laws would not
improve the living conditions of paupers, but that
‘they have spread the general evil over a much larger
surface,’ having encouraged the poor to reproduce.

In the Essay of 1803, Malthus went even further. In
order to illustrate the idea that paupers had no right to
aid, he conceived the famous analogy of the banquet,

in which the theme was carried to a ridiculous extreme.
This offending passage was cut out of following
editions, but was unearthed in 1820 by Godwin, who
had undertaken, rather late in the day, to refute the
Malthusian doctrine. (Godwin 1820) In this, he was
followed by most of the later writers, either in good
faith or otherwise.

Petersen, in his famous book Malthus Reconsidered
(1979), shows why Malthus is termed reactionary by
ideologists, and points out the injustice of this ac-
cusation: ‘Malthus was an active member of the Whig
Party, and the social reforms he advocated—in ad-
dition to the crucial one of universal schooling—
included an extension of the suffrage, free medical care
for the poor, state assistance to emigrants, and even
direct relief to casual labourers or families with more
than six children; similarly, he opposed child labour in
factories and free trade when it benefited the traders
but not the public. Apart from such details he was an
honest and beneficent reformer, committed through-
out his life to the goal that he shared with every liberal
of his day—the betterment of society and of all the
people in it.’

3. The Impact of Malthus and Malthusianism

Malthus’s theory soon became known on the con-
tinent, particularly inFrance andGermany. InFrance,
while the Essay of 1798 was not translated until 1980
(by Vilquin), parts of the Essay of 1803 were presented
in the Bibliothe� que Britannique as early as 1805 by the
Genevian Pierre Pre� vost, who was also responsible for
the translation of the third edition in 1809. The
Principles of Political Economy appeared in French in
the year of their English publication. In Germany,
Malthus was translated several times from 1806
onwards. In the rest of Europe (Italy, Spain, Russia),
Malthus’s works were not translated until the second
half of the nineteenth century, but as philosophers and
economists read them in English, French, and Ger-
man, they were much discussed. (Fauve-Chamoux
1984).

In view of the frequency of misquotations, mis-
readings, second-hand references, silly remarks, and
invectives accumulated by these commentators, how-
ever, one cannot help but wonder whether the majority
of them, even Karl Marx, had really read Malthus’s
publications.

The most common misconception—particularly
among economists—is that Malthus contended that
the population really does increase in geometrical
progression while the means of subsistence increase in
arithmetic progression. In fact, Malthus referred only
to tendencies, and refused to allow his theory to be
reduced to the simplistic conclusion that population is
regulated by subsistence.

An associated misconception casts Malthus as an
enemy of demographic growth. In fact, as early as
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1805 he made it quite explicit that ‘It is an utter
misconception of my argument to infer that I am an
enemy to population. I am only an enemy to vice and
misery, and consequently to that unfavourable pro-
portion between population and food which produces
these evils.’ This misconception was soon so wide-
spread that the adjective ‘Malthusian’ was coined to
describe not only the practice of restricting births but,
in the last half of the nineteenth century, the practice
of limiting economic production.

As a rule, socialists have poured scorn on Malthus
for his liberal ideas and his skepticism with respect to
social intervention policies. In attacking Godwin, he
had undermined the very basis of utopian socialism.
This resulted in a vigorous, if somewhat delayed,
reaction from Godwin himself (Godwin 1820), to
which Malthus responded the following year in the
Edinburgh Re�iew.

This debate came to a head in 1839, when Marcus
(1939) accused Malthus of advocating the asphyxi-
ation of ‘surplus’ newborns, a myth which was taken
up and popularized in France by Leroux (1839) with
expressions such as ‘the somber Protestant of sad
England’ and ‘the selfish defender of the propertied
classes.’ Karl Marx, champion of invective, is every bit
as dismissive, denouncing Malthus as ‘superficial,’ ‘a
professional plagiarist,’ ‘the author of nonsense,’ ‘the
agent of the landed aristocracy,’ ‘a miserable sinner
against science,’ ‘a paid advocate,’ ‘the principal
enemy of the people,’ etc. (cf. Michelle Perrot, Mal-
thusianism and Socialism in Dupaquier and Fauve-
Chamoux 1983).

However, most socialists apart from Marx agree
that there is a connection between overpopulation and
misery, but distance themselves from Malthus with
respect to the proposed causes and remedies. The most
serious discussion of Malthus’s theories is to be found
in the work of Karl Kautsky (Kautsky 1880). When
neo-Malthusianism came to the fore at the end of the
nineteenth century, however, socialist criticism once
more became more radical. Where his doctrines are
concerned, Malthus has had a large number of
successors, many of them illegitimate—at least in the
author’s system of values.

The ‘legitimate’ successors to Malthus’s works
include the analysis of the causes, processes, and
consequences of the growth of populations and, in
political economy, the theory of effective demand,
which Keynes revived (1939), affording it great top-
icality (The General Theory of Employment, Interest
and Money), as well as the references made to the
Essay on thePrinciple of Population by Charles Darwin
(1838) and Alfred Russel Wallace (1858).

The illegitimate successors—the neo-Malthusian-
ists—are much more numerous and more visible,
having remained in the forefront.

As early as 1822, the Englishman Francis Place,
while adopting Malthus’s conceptual framework, pro-
posed a much easier and more seductive way of

checking population growth than moral restraint: the
voluntary limitation of births within marriage (Place
1822). Knowlton also advocated this approach in the
United States (Knowlton 1833), and the idea met with
the approval of scholars such as Carlisle and Stuart
Mill.

In 1860 the journalist Charles Bradlaugh set up the
Malthusian League in London. The organization went
from strength to strength from 1877 onwards, when
Bradlaugh and Annie Besant, one of the pioneers of
feminism, were prosecuted for obscenity.

Neo-Malthusianism was taken to France by the
anarchist Paul Robin, who founded the League for
Human Regeneration in 1896, and to Germany by the
social democrat Alfred Bernstein, who in 1913 organ-
ized two meetings in Berlin, causing quite a stir.
However, the neo-Malthusians came up against not
only the hostility of the authorities but the distrust of
socialist theorists.

At the time, militant feminism was evolving all over
Europe, and birth control was just one element of its
main objective: the sexual liberation of women. The
decisive turn, however, was taken in the US thanks to
Margaret Sanger, who in 1916 had founded a birth
control clinic in Brooklyn. In 1925 she organized an
international neo-Malthusian probirth control con-
ference inNewYork, and in 1927 the first international
congress on population was held. This was the basis of
the International Union for the Scientific Study of
Populations, which however almost immediately dis-
sociated itself from the neo-Malthusian network.

See also: Civilization, Concept and History of; Demo-
graphic Transition, Second; Demography, History of;
Evolution, History of; Fertility Control: Overview;
Fertility: Proximate Determinants; Infant and Child
Mortality in Industrialized Countries; Political Econ-
omy, History of; Population Cycles and Demographic
Behavior; Population Dynamics: Classical Appli-
cations of Stable Population Theory; Population
Dynamics: Momentum of Population Growth; Popu-
lation Dynamics: Probabilistic Extinction, Stability,
and Explosion Theorems; Population Dynamics:
Theory of Nonstable Populations; Population Dyn-
amics: Theory of Stable Populations; Population,
Economic Development, and Poverty; Population
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(1772–1823); Smith, Adam (1723–90); Social History

Bibliography

Bonar J 1885�1924 Malthus and His Work. Macmillan, New
York

Condorcet (Caritat M-J-A) 1795�1970 Esquise d’un tableau
historique des progre� s de l’esprit humain. Vrin, Paris

Celass D V (ed.) 1953 Introduction to Malthus. Wiley, New York

9155

Malthus, Thomas Robert (1766–1834)



Charbit Y 1981 Du Malthusianisme au populationisme, les
e� conomistes français et la population (1840–1870) INED.
Travaux et documents Paris

Dupaquier J, Fauve-Chamoux A (eds.) 1983 Malthus Past and
Present. Academic Press, London

Eversley D E C 1959 Social Theories of Fertility and the
Malthusian Debate. Clarendon, Oxford, UK

Fauve-Chamoux A (ed.) 1984 Malthus hier et aujourd’hui.
Socie� te� de de�mographie historique, Paris

Godwin W 1798 An Enquiry concerning Political Justice and its
Influence on Moral and Happiness. University of Toronto
Press, Toronto

Godwin W 1820 Of Population: An Enquiry Concerning the
Power of Increase in the Numbers of Mankind, being an Answer
to Mr Malthus’s Essay on that Subject. Longman, London

Gordon L 1976 A Social History of Birth Control in America.
Viking and Penguin, New York

James P (ed.) 1966 The Tra�el Diaries of Thomas Robert Malthus.
Cambridge University Press, Cambridge

James P (ed.) 1979 Population Malthus, His Life and Times.
Routledge, London

Kautsky K 1880 Der Einfluß der Volks�ermehrung auf den
Fortschritt der Gesellschaft. Block und Hasbach, Vienna

Keynes J M 1939 Robert Malthus: The First of the Cambridge
Economists, Essays in Biography. New York

Knowlton C 1833 The Fruits of Philosophy. Harcourt Brace,
New York

Marcus 1939 The Book of Murder. Vademecum for the Comis-
sioners and Guardians of the New Poor Law. With a Refutation
of the Malthusian Doctrine. London

Malthus T R 1798 An Essay on the Principle of Population as it
Affects the Future Impro�ement of Society, with Remarks on the
Speculations of Mr. Godwin, M. Condocet and other Writers.
London

Malthus T R 1803 An Essay on the Principle of Population, or a
View of his Past and Present Effects on Human Happiness, with
an Inquiry into our Prospects respecting the Future Remo�al or
Mitigation of the E�ils which it occasions. J. Johnson, London

Malthus T R 1820 Principles of Political Economy, Considered
with View to their Practical Application. London

Otter W 1836 Memoir of Robert Malthus. In: Malthus Principle
of Political Economy. John Murray, London

Petersen W 1979 Malthus Reconsidered. Harvard University
Press, Cambridge, MA

Place F 1822 Illustrations and Proofs of the Principle of
Population. Himes, London

Smith K 1951 The Malthusian Contro�ersy. Routledge & Paul
Kegan, London

Stassart J 1957 Malthus et la population. Faculte� de droit, Lie� ge

J. Dupa� quier

Managed Care

Managed care became a major area of health policy
interest in the 1990s. In the early part of the decade it
was seen as a potential solution to a wide range of
problems in the US health care system. In the latter
part of the decade, it became for some the exemplar of

what was wrong in the system. However, there is no
universally agreed upon definition of managed care.
Some apply it to any effort to control health care costs.
Others focus on efforts to change the processes by
which patients receive care. Some focus on one type of
managed care plan, the Health Maintenance Organ-
ization (HMO). Finally, some focus not on managed
care per se, but on its effects on the health care system
and the population.

1. Historical Context

The many aspects of managed care—and the debates
over it—can only be understood in the context of the
US health care system. Although some aspects of
managed care may be applicable outside the US,
attempts to transfer specific lessons need to be made
with care. The United States is an outlier among
highly developed countries because of its very high
expenditures per capita, substantial proportions of the
population without insurance coverage, and less than
optimal health status (Anderson and Poullier 1999,
National Center for Health Statistics 1999, Vistnes
and Zuvekas 1997), reflecting the absence of a national
health care delivery system or policy. To examine the
development of, and the reaction to, managed care, it
is necessary to go back to the period shortly after
World War I. At that time, medical care was fee-for-
service in its literal sense. Billing was uncommon, and
there was no ‘third party’ between physician and
patient. If the patient could not pay, care might not be
obtained, unless the physician voluntarily provided
care. This fit well the economist’s description of
medical care as a cottage industry. Physicians tended
to practice independently, or with a partner or two.

The development of health insurance plans during
the Depression brought a third party into the picture.
Indemnity insurance plans reimbursed the patient a
fixed amount for services received. Any fees in excess
of the indemnification, as well as the paperwork, were
the responsibility of the patient. Blue Cross and Blue
Shield plans—not-for-profit organizations sponsored
by the state hospital and medical associations—
provided what is known as a service benefit. They
contracted with physicians and hospitals to accept
their reimbursement as ‘payment in full.’ For hos-
pitals, these were literally reimbursements—the Blue
plan reimbursed them for their share of total costs.
For physicians, the payments were generally based on
usual, customary and reasonable fees. Nonetheless,
physicians were often uneasy about the involvement of
a third party in the doctor–patient relationship.

Enrollment in these health insurance plans was
voluntary, and in the classic insurance model, services
that could be anticipated, such as maternity care, well-
baby checkups, and physical exams, were not covered.
Deductibles and coinsurance provided some brake on
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the use of services, but there was often an out-of-
pocket cap to prevent a patient from being bankrupted
by hospitalization or a major illness (Starr 1982).

The rapid expansion of employer-sponsored health
insurance after World War II brought the entrance of
a fourth party—the employer—into this picture. In
most instances, the employer merely paid part or all of
the premiums for the health plan it chose to offer, and
health plans varied largely in terms of the breadth of
coverage and the extent of deductibles and co-
insurance. Employers continued to be passive payers
of premiums until recently, seeing their ‘contributions’
to health insurance benefits as just another part of the
compensation package.

1.1 Group Practice and Prepayment

These features largely characterized the medical care
environment until the early 1970s, but there were a few
notable exceptions. As early as the late nineteenth
century, some physicians organized themselves into
group practices (Trauner 1977). Their goal was usually
to share clinical responsibility and coverage, and to
have ready access to consultations. While most
charged their patients on a fee-for-service basis, and
many compensated their physicians on a similar basis,
there was often substantial opposition to group
practice from independent physicians, probably be-
cause the ‘in-house’ referrals threatened their access to
patients.

Prepayment for medical care actually had its origins
in the mid-1800s with immigrant societies that hired
physicians to take care of their members. By paying a
fixed amount per month, members could receive
medical care when they needed it without any further
out-of-pocket payment (Trauner 1977). This was not
just ‘insurance for very expensive events,’ but true
prepayment. This prepayment to a small set of
physicians was seen by independent physicians to
threaten their livelihood.

During the Depression and shortly after World War
II, several new organizations married the concepts of
group practice and prepayment. These included the
Ross-Loos Clinic in Los Angeles, Kaiser Foundation
Health Plan, Group Health Cooperative of Puget
Sound, and Group Health Association of Washington
DC. These plans used group practice, with its shared
medical records and internal physician quality review,
in combination with prepayment for all needed
services to remove the financial barriers to care.

The early founders of these plans wanted a better
way to organize and deliver care. Many were not-for-
profit, and some were consumer controlled. They
often had a strong public health focus, and offered
complete coverage of prenatal care, maternity care,
well-baby visits, and immunizations, services excluded
by conventional insurance. Some of the plans, notably
Group Health Cooperative, Kaiser in Portland,

Oregon, and Northern California, the Health Insu-
rance Plan of Greater New York and later, Harvard
Community Health plan developed highly-regarded
health care research units (Luft and Greenlick 1996).

1.2 Health Maintenance Organizations

The growth of prepaid group practices (PGPs) in the
1950s and 1960s led to increasing evidence that, even
though they avoided copayments and deductibles,
offered more extensive benefits, had arguably com-
parable quality of care, (although there were few
measures of this), and seemed to keep most of their
patients satisfied, their most impressive achievement
was lower premiums. By the end of the 1960s, the
expansion of insurance coverage by Medicare and
Medicaid led to rapid growth in medical care ex-
penditures. The Nixon Administration sought a new,
market-based approach that would control costs, but
the concept of prepaid group practice was anathema
to the American Medical Association.

To address this problem, Lewis Butler and Paul
Ellwood coined the term ‘Health Maintenance
Organization,’ or HMO, in 1971. It encompassed both
the concept of the prepaid group practice and the San
Joaquin-style foundation for medical care (now re-
labeled the Individual Practice Association, or IPA) in
which physicians in their independent practices col-
lectively took responsibility for the costs associated
with an enrolled population (Harrington 1971). The
IPA paid the physicians on a fee-for-service basis, and
there was no need for physicians to work together in
group practices. While these two types of HMOs
differed significantly in how medical care was organ-
ized and delivered, they shared the notion of integr-
ating the insuring function with the responsibility for
delivering services to a defined population.

There could be many different organizational and
legal structures for these HMOs, often in response to
the vagaries of state regulatory requirements. How-
ever, the nature of the classic PGP and IPA forced
physicians to recognize that the economic implications
of the decisions they made would be borne by their
organization, rather than some distant insurer or
government payer. The PGP, however, typically in-
volved physicians who saw only HMO patients, and
on whom the HMO relied to provide nearly all its
medical care. This meant that they could develop
implicit styles of practice consistent with clinical,
professional, and organizational needs. In the IPA, by
contrast, the vast majority of patients seen by its
physicians were covered by other insurance plans, and
because physicians did not practice together, informal
approaches to developing consistent practice styles
were impossible.

Aside from the usual policy tools of grants and
loans to develop new organizations, and federal
preemption of state laws prohibiting HMOs, a mech-
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anism was developed to facilitate market entry by
HMOs. If an employer of 25 or more workers offered
a health insurance plan, HMOs could use the mandate
authority in the legislation to require that they also be
offered to employees at terms no less favorable than
the fee-for-service plan.

The mandate option, however, was not unlimited.
An employer needed only offer one plan of each
type—PGP and IPA. This led to questions about how
one should define the two types of plans. The common-
sense notion was that the PGP combined prepayment
for a set of benefits with the delivery of medical
services through a group practice, while the IPA did
not rely on the group, or clinic-like practice setting.
However, suppose that a large PGP was already well-
established in an area. A new PGP could not gain
entry to employers wanting to avoid having to deal
with multiple plans. If classified as an IPA, however,
such a plan could gain entry in the marketplace, and a
few IPAs emerged with salaried physicians who
practiced in clinic settings.

Even without such subterfuge, the PGP and IPA
definitions were inadequate. New HMOs began that
contracted primarily with networks of such clinics,
much like the Kaiser model, but unlike Kaiser, the
clinic physicians continued to see fee-for-service
patients. Some called these plans network model
HMOs, but they were classified under the IPA rubric
for mandating purposes.

An early review of the evidence on HMO per-
formance (Luft 1981), based on data through the
1970s, focused largely on comparisons of HMOs
versus fee-for-service insurance (FFS), but recognized
the distinction between IPAs and PGPs. In fact, the
cost-containing effects of HMOs were most apparent
for PGPs. This was not surprising given the economic
incentives. The more extensive coverage offered by
HMOs increased demand, so some other mechanism,
such as salaried payment to physicians or organiza-
tionally influenced practice patterns, was needed to
constrain supply. Although IPAs may have had a fixed
overall budget, they paid their physicians fee-for-
service. Predictably, enrollees’ assessments of IPAs
and FFS were comparable, but differences appeared
between PGPs and FFS.

1.3 Managing Costs and Managing Care

The 1980s saw a slow but steady growth, both in the
number of HMOs and their enrollment. Much of the
growth was in forms other than PGPs. Nevertheless,
the policy debate referred to the research on HMOs
(generically) even when most of it was on PGPs.
Furthermore, much of the research focused on a few
highly visible plans, most of which were long-
established, not-for-profit, planswith internal research
groups. Generalizing from these plans to all PGPs, let
alone all HMOs, was clearly unwarranted. But, these

studies provided strong evidence that alternatives to
FFS could provide high quality care with low cost and
reasonable enrollee satisfaction.

Nixon’s HMO strategy did not lead to the rapid
growth of HMOs. Instead, government price controls
were implemented and then private sector approaches
to controlling utilization of services, such as ‘second
opinion programs’ in which an insurer would pay for
the procedure only if its necessity was confirmed by a
second physician. The effectiveness of these programs
was questionable, but it set the stage for the refusal by
payers to simply reimburse every service rendered by a
duly licensed physician (McCarthy and Finkel 1978).
Instead, some services would be covered only if
approved by the payer. These payment decisions could
be quite problematic because the insurer became
involved only after the services were rendered and the
patient submitted a claim. Not surprisingly, these
‘retroactive denials’ resulted in substantial patient
dissatisfaction.

By the early 1980s, HMOs were becoming increas-
ingly visible outside of the geographic areas in which
they had long existed, and employers were asking
conventional insurance carriers why they couldn’t
manage costs as well as did the HMOs. Large
employers were self-insuring, thereby capturing the
interest earnings on premiums, and avoiding state-
mandated insured benefits, such as mental health
coverage and chiropractic. Utilization review firms
that determined whether benefits should be paid were
capturing the cost-control market, and third-party
administrators were processing claims. In fact, the
very survival of conventional health insurance plans
was being threatened because their products were not
unique, and others seemed to perform the separate
functions better.

California legislation that allowed both its Medicaid
program for the poor and private insurers to selectively
contract with certain providers changed this situation
(Bergthold 1984). Prior to this time, plans controlled
the benefits they offered and the financial incentives
placed on patients, but patients were free to go to any
licensed health care provider. While the Blue plans had
contracts with providers, the historical connections
between these plans and the local hospital and medical
associations meant that all providers interested in
participating were accepted.

The intent of the California legislation for its
Medicaid program was quite clear. Hospitals were
encouraged to bid low in order to increase their
market share at the expense of their competitors.
Companion legislation allowed the development of
what are now called Preferred Provider Organizations
(PPOs), which could selectively negotiate contracts
with providers for the ‘private’ market. With fees
negotiated, and with a known deductible and co-
insurance rate, PPOs were also able to offer their
enrollees the advantage of direct billing by the pro-
vider. From the patient’s perspective, this is markedly
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simpler, but the physician may now have to deal with
hundreds of different plans, often with differing claims
forms and coverage rules.

To further improve the attractiveness of their plans
to employers, insurers offering PPOs included the
option of various utilization management approaches,
such as prior authorization, concurrent review of
hospital stays, and the like. Because the PPO now had
a contractual relationship with the providers, it could
require the provider to agree to these utilization
management efforts as part of the contract. Under-
taking them in advance would avoid embarrassing
retroactive denials.

In most parts of the country there is an oversupply
of hospitals and physicians, particularly specialists.
Thus, when California’s state Medicaid program, or
health plans more generally, presented providers with
contracts in order to continue to participate, there
were two reactions. The first was the hope that as a
‘contracting or participating provider,’ one would get
more patients, even if the fee paid per patient might be
somewhat lower. The second was fear that if one did
not sign, a large fraction of one’s patients would be
lost.

PPOs were seen by policy analysts as just a method
to constrain payment levels—‘fee-for-service in drag.’
However, with a unique network of providers, in
combination with various utilization management
approaches, including using primary care physicians
as gatekeepers, a new ‘product’ was defined. Con-
ventional insurers began using the term ‘managed
care’ in the mid-1980s to distinguish this new approach
from the utilization management offered by small
stand-alone firms, and from simple PPOs that merely
negotiated discounts. Not surprisingly, the large in-
surers who were attempting to transform themselves
in order to survive quickly pointed to the evidence on
HMO performance as the rationale for managed care
organizations.

1.4 The Managed Care Market En�ironment

The Clinton health care reform proposals of 1993
added further terminology. In addition to promising
close to universal coverage through a variety of
funding mechanisms, there was a carefully designed
effort to structure ‘managed competition’ among
health care delivery systems. While fee-for-service
could be one of these systems, others would be similar
to HMOs. Managed competition, however, was sup-
posed to deal with the flow of funds to health plans, to
adjust for risk differences among plans, to monitor
quality, and address consumer and patient service.
Even if all managed care plans were well-designed,
well-meaningprepaid grouppractices, amarket organ-
izing structure would still be necessary. Unfortunately,

in the wake of the Clinton reform failure there is no
such market organizing structure. The decade of the
1990s was one of intense market-based pressures on
employers to become more efficient. Corporate
restructuringandcost reductionswerecommonplace in
all industries. Whereas wages and salaries were in-
creasing at 1 percent or less per year, health insurance
premiums were increasing at over 13 percent per year
at the end of the 1980s. Employers began to pressure
health plans to reduce that rate of increase. Aggressive
cost containment became the watchword for health
plan survival and the rate of premium growth fell
steadily until by 1995 it was actually negative (Levitt
and Lundy 1998).

These external pressures also led to a transformation
of the health insurance and health plan industry. New
forms of health plans developed and some not-for-
profit Blue Cross and Blue Shield plans turned for-
profit. Physicians sold their practices to practice
management firms and became employees. Pharmac-
eutical companies began advertising directly to the
consumer. These and other changes further eroded the
traditional physician–patient relationship.

One core feature of the managed care organization
is that it has a network of physicians, regardless of
whether they practice together in a group setting such
as in the old PGP model, or independently with
contractual relationships to the health plan. This
means that if a person switches from one plan to
another, the physicians available may change. If the
switch results from an employer changing health plan
options in search of lower premiums, then the anger at
having a longstanding relationship broken can be
substantial. Reflecting this concern, there has been a
shift to broader networks, including nearly all phys-
icians, but this makes it more difficult for plans to
concentrate patients and control costs by altering
practice patterns.

Cost containment efforts by plans led to constraints
on physician fees, both by the federal Medicare plan
for the elderly, by state Medicaid plans for the poor,
and by health plans. To maintain their incomes,
physicians were under pressure to see more patients in
less time. Interestingly, there is little evidence that the
average patient visit has gotten shorter, or that
physician incomes have fallen, but that is a common
perception, as is the attribution of the problem to
managed care (Luft 1999).

Outpatient drug coverage has become an increas-
ingly common benefit during the 1990s, but the
marketing of new, and much more expensive drugs has
led to rapidly increasing costs for this benefit. Health
plans have limited their formularies, but since cover-
age may vary across patients in a plan, let alone across
plans, patients may find out their new drug is not
covered only when arriving at the pharmacy.

The rapid growth of some plans in the mid-1990s,
the conversion of some plans to for-profit, and the
resulting fortunes made by some industry leaders
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attracted enormous attention in the press. Numerous
studies pointed to administrative waste and high
profits in the industry (Woolhandler and Himmelstein
1997). Alternatively, government data on health
expenditures indicate that insurance administration
and profit was falling between 1994 and 1997 (Health
Care Financing Administration website).

At the same time, the cost pressures of managed
care contracts has made it more difficult for hospitals
to charge their paying patients more in order to
subsidize the uninsured. Premiums for nonmanaged
care plans have increased very rapidly, and there has
been a general reduction in the prevalence of employer-
sponsored insurance, leading to a rising number of
uninsured. Thus, while managed care plans may be
containing costs for their enrollees, the perception is
that this market-focused approach has worsened the
situation for many outside the plans, and even for
those in the plans, many expectations are not being
met.

2. E�idence on Managed Care Performance

Has managed care totally supplanted the promise of
prepaid group practice? In contrast to earlier reviews,
‘current’ reviews found that both IPAs and PGPs
demonstrated lower costs and utilization of services.
As expected, consumers were often less satisfied with
the nonfinancial aspects of HMOs, particularly when
they felt they did not have a choice of plans. The
evidence on quality of care was of particular interest.
In contrast to the beliefs of either the advocates or
detractors of HMOs, there were as many studies
showing better quality in HMOs as worse quality.
This balance, however, was not without significant
findings—in fact, there were several studies with clinic-
ally important and statistically significant differences,
but the balance of evidence was maintained. It also
means that advocates and detractors can easily point
to selected studies to buttress their case (Miller and
Luft 1997).

This research has several implications. First, labels
matter very little. Some HMOs have very good quality;
some very bad. There is not enough data to determine
whether ‘plan type’—PGP versus IPA—is a disting-
uishing factor, but the ways in which labels are applied
suggest that plan type will not be very informative.
While not-for-profits may have certain desirable
characteristics, not all for-profit plans are ‘bad guys.’
Furthermore, it is almost impossible to separate (in a
statistical sense) the effects of not-for-profit status
from PGP model from ‘old established plan.’ It may
be best to forgo a belief that types and categories truly
determine performance, and focus instead on how to
evaluate each organization, give it the appropriate
incentives and resources to perform well, and then
monitor that performance continuously.

An important conceptual limitation is that the
standard for comparison matters. Some of the more
recent evidence suggests that HMOs may have a
smaller cost advantage relative to their competitors
than had previously been the case. It also appears that
areas with rapid HMO growth have a slower rate of
growth in costs for FFS-covered enrollees (Chernew
1995, Robinson 1996, Wickizer and Feldstein 1995).
These two findings are consistent and suggest that the
spread of HMOs creates externalities, or ‘spillover
effects’ outside the plans themselves. This will result in
the incorrect observation that HMOs have no impact,
when in fact, their impact may be pervasive, and this
cannot be determined merely by comparison with
FFS. Instead, external measures are needed for what is
good care, what utilization of services is appropriate,
and what costs are reasonable. Setting such ‘gold
standard’ measures without reference to an existing
medical care systemmaybe impossible, and is certainly
well beyond the scope of studies focusing only on
managed care.

Furthermore, there is important evidence that
choice, and the lack thereof, matters in the assessment
of plan performance. Americans, especially those with
sufficient incomes to see themselves as consumers,
rather than as supplicants, value choice highly. The
greatest dissatisfaction is expressed by people who
have been given no choice but to be in an HMO (Davis
et al. 1995). All types of health care systems and
coverage imply some tradeoffs to contain costs. HMOs
limit the choice of physicians, require prior approval
before certain services can be rendered, or encourage
physicians to sometimes say ‘no’ to patient requests.
FFS plans use less visible means—restricting the
benefit package, having premiums so high only the
rich can afford them, or imposing substantial deduct-
ibles and copayments. The early PGPs, such as Kaiser,
required that a FFS plan be offered as an alternative.
This guaranteed that their enrollees were there by
choice; if they were dissatisfied, they could, and did,
leave. Choice allows people to get what they want, but
it causes problems because not all patients are equally
costly. Unfortunately, plans have no incentive to
provide the best quality care because they will attract
the sickest enrollees.

3. Lessons from Managed Care

In some ways, it is far too soon to offer lessons because
the US is still in the process of developing a health
policy, and managed care is but one of many tools
being used. However, some speculation may be useful
while awaiting more evidence. The early forms of
managed care, PGPs, were designed as integrated
delivery systems—integrated in the sense that both the
financing and delivery components were linked. While
some of these organizations owned their hospitals, this
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was not universal, and others were able to develop
long-term arrangements with their hospital providers.
Allowing funds to be flexibly allocated among in-
patient and outpatient settings, physicians and other
staff and pharmaceuticals seems to be one of the
lessons of PGPs that may translate well across bound-
aries.

It is also important to note that these plans were,
and still are, minorities in the context of an over-
supplied, overly specialized, and unorganized fee-for-
service system. Furthermore, the people who began
these PGPs, and to a large extent, those still attracted
to working in them, were seen as unusual, if not
suspect. In turn, the organizations could design
staffing patterns that fit their concept of integrated
care, and not have to passively accept the specialty mix
preferred by medical training programs. Being able to
operate almost as islands in a FFS sea, with voluntary
recruitment of staff and enrollees, allowed these plans
to develop clinical practice patterns that were mutually
acceptable, without having to force change on anyone.
The US political system makes massive, uniform
change impossible, but the lurches back and forth in
other nations suggest that in the absence of knowing
precisely what approach is best, experimentation on a
smaller scale may be desirable. At the very least, it
allows one to attract those most willing to adapt to a
new system.

In the late 1990s, many of the problems that people
point to in the US health care system reflect the
absence of universal coverage, and thus large numbers
of uninsured individuals, combined with a surplus of
medical resources for those with coverage and a strong
desire by the people for the right to choose both health
care systems and providers. The presence of a wide
variety of plans meets consumer demands for choice,
but results in high marketing and administrative costs,
along with incentives to not emphasize high quality of
care for fear of attracting high-risk enrollees. Efforts
to control costs imply changes in the perceived, and
possibly actual, control physicians in traditionally
FFS practice have over their decisions and thus
encounter substantial resistance. The fragmented
employer-based system of coverage in the US is not
recommended for export, but experimentation with
some variations in delivery of care (in contrast to
financing coverage) may have some merit.

The changing managed care terminology suggests
that new labels will be developed in the future,
sometimes to better describe reality, sometimes to
expand an accepted concept into new territory. This
highlights the importance focusing on the components
of health care delivery systems, how (and why) they
are organized, the context in which they operate, and
the standards by which they are assessed. New types of
delivery systems are being created, some will succeed,
but most will fail. New technologies such as infor-
mation systems, will have enormous implications, but
exactly how these will develop is unknown. The

variability in approaches, however, allows us to
examine in more detail what works and what does not,
as long as one focuses on fundamental aspects, rather
than simply labels.

See also: Reproductive Rights in Affluent Nations
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Managed Care and Psychotherapy in the

United States

The impact of managed care on the delivery of mental
health and substance abuse services has been signifi-
cant. This entry traces the evolution of managed
behavioral care and psychotherapy from the 1970s to
the present. Provider criticisms of managed care are
addressed. A patient-centric approach to managed
behavioral health care is proposed in which providers
and managed care work as partners to enhance
treatment outcomes and keep health care affordable.

1. The E�olution of Managed Beha�ioral Health
Care

Managed behavioral care is the integration of the
financing and delivery of mental health and substance
abuse treatment within a system that seeks to manage
the accessibility, cost and quality of that care (Marques
1998, p. 411). The managed health care industry is the
result of conflicting economic and political pressures
to ensure Americans unlimited access to health care
services, regardless of their ability to pay, in a market-
based system of health care delivery.

The USA is unique among industrialized nations in
its reliance on private employers to voluntarily provide
health insurance for their employees (Iglehart 1999,
p. 6). Approximately 65 percent of Americans receive
health insurance through the workplace, 66 percent of
them through a managed care plan (Facts About
Managed Care 1999). In all other industrialized
nations, the government provides health care or
requires private employers to provide coverage (Stud-
dert et al. 1999). Fears that double-digit health
inflation will cause employers to abandon the pro-
vision of health care coverage create a government
interest in keeping health care premiums low.

1.1 Managing Care in the 1970s

Managed care came into prominence in the 1970s as a
result of spiraling health care costs (Mullen 1995,
pp. 2–6). Rapid technological advancement in combi-
nation with an aging population created exponential

increases in health care spending. Health insurance
allowed patients to receive treatment without aware-
ness of the costs, permitting practitioners to ‘set their
price’ without consumer flight. Employers turned to
managed care as a solution to escalating insurance
premiums and fears of the inefficiency of a govern-
ment-run health care system.

The 1970s approach to managed care focused on
utilization review of hospital care. Utilization review is
a process by which a managed care organization
(MCO) evaluates whether recommended treatment is
medically necessary and, as a result, reimbursable
under a health insurance policy. This determination
is typically conducted through a comparison of
proposed treatment plans with medical necessity
guidelines.Atfirst,theseguidelineswereconsideredpro-
prietary, creating a guessing game as to the definition
of medical necessity. It was not until the early 1990s
that Green Spring Health Services became the first
managed behavioral health care company to make
medical necessity criteria public, training providers on
their use.

1.2 Managing Beha�ioral Health Care in the 1980s

As the rapid increase in physical health costs began to
slow in the 1980s, mental health costs continued to
rise, representing an increasing proportion of the
health care dollar (Mihalik and Scherer 1998, p. 1).
Mental health benefits typically covered 28–45 days in
a psychiatric hospital. This coverage encouraged
overutilization of expensive inpatient services and an
overbuildingofpsychiatrichospitals.Psychiatric facili-
ties competing to fill empty hospital beds advertised
all-expense-paid ‘vacations’ to lush locations, respite
from acting-out adolescents, and retreats for al-
coholics with health insurance. One study con-
cluded that 40 percent of psychiatric hospitalizations
were medically unnecessary (Mechanic et al. 1995,
pp. 19, 20).

Also in this decade, the medical cost offset of
psychotherapy became widely known. Nick Cum-
mings, through his work with Kaiser Permanente,
demonstrated that brief, effective therapy could reduce
the number of doctor visits of ‘high-utilizers’ by as
much as 65 percent (Cummings 1985). These ‘worried
well’ sought treatment despite the absence of an
organic cause for symptoms. Resolution of physical
complaints was successfully achieved through psycho-
logical treatment of emotional distress. Meta-analysis
of other cost-offset studies found 10–33 percent
reductions in hospitalization costs for physical illness
following mental health treatment (Mumford et al.
1984, p. 1145). These cost reductionswere attributed to
the alleviation of the psychological distress associated
with a traumatic or chronic illness.

The desire to prevent medically unnecessary psy-
chiatric hospitalization and the potential for medical

9162

Managed Care



cost savings resulted in the creation of mental health
‘health maintenance organizations’ (HMOs). Amer-
ican Biodyne Centers, California Wellness Plan, and
Psychology Management Systems were pioneers in
the provision of unlimited outpatient mental health
treatment designed to reduce inpatient psychiatric
costs and overall medical expenses. As with most
staff model HMOs, however, rapid access to routine
mental health treatment was problematic. To increase
appointment availability managed behavioral care
incorporated a network model of service delivery simi-
lar to those used in medical managed care systems.

1.3 Managing Beha�ioral Health Care in the 1990s

Mental health ‘carve-out’ companies emerged in the
1990s. These carve-outs, called managed behavioral
health organizations (MBHOs), specialize in man-
aging mental health and substance abuse treatment.
Health plans pay the MBHO a percentage of the
health care premium for all members to manage the
mental health utilization of the approximate 5–10
percent of members who use the benefit. The MBHO
performs medical necessity review of the mental health
treatment recommended by a network of indepen-
dently contracted facilities, programs, and mental
health practitioners. In 1999, 177 million Americans
were contracted to receive mental health services
managed by an MBHO (1999).

In the early 1990s the MBHO managed care through
a combination of utilization review, discounted fee
arrangements, and benefit management. Of mental
health treatment dollars 65–80 percent were paid to
inpatient and residential treatment facilities (Hennessy
and Green-Hennessy 1997, pp. 340, 341). Because 80
percent of mental health expenditures were associated
with treatment for 20 percent of patients, early
discharge planning, strategies to improve treatment
compliance, and case coordination were managed care
interventions for ‘high-utilizers’ of psychiatric services
(Patterson 1994, pp. 51, 54). The effectiveness of these
techniques resulted in savings of 25–40 percent, at the
same time increasing access to treatment for all
members.

The late1990s saw the brief emergence of ‘inte-
grated delivery systems.’ This approach was based on
the premise that practitioners paid to provide all of
a member’s care would be clinically and financially
motivated to treat a patient in the least expensive, but
most effective manner possible. Ideally, as the need for
treatment intensity diminished, a patient could be
‘stepped down’ to less restrictive settings within the
same facility, maximizing treatment coordination.
Instead, costs increased and providers bankrupted.
Patients previously treated at one level of care received
treatment at all levels of care. Outpatient providers
were unable to simultaneously provide and manage
care, and still make a profit.

Given the price pressures of the industry, when
delivery systems could not integrate, the MBHO
industry did. Magellan Health Services acquired four
MBHOs covering over 71 million members. FHC
purchased Value Health Services and created Value-
Options, an MBHO covering 22 million members.
United Healthcare purchased United Behavioral
Health covering 20 million lives. This consolidation
served as a catalyst for provider political organization
and activism.

2. Criticisms of Managed Care

Most mental health providers oppose managed care.
Providers contend that managed care organizations
face an inherent conflict between quality and cost
control. Well-publicized stories of personal tragedy
resulting from bad utilization management decisions
have created an environment in which managed care
has gone from being the centerpiece of health care
reform to its target. Provider criticisms of managed
care fall into four categories: (a) increased nonreim-
bursable administrative time; (b) sacrificing of quality
for cost savings; (c) intrusion on professional auton-
omy; and (d) a lack of MBHO accountability.

2.1 Increased Nonreimbursable Administrati�e Time

Provider dissatisfaction with managed care companies
is often reflected in complaints of increased admin-
istrative time and decreased income. Many adminis-
trative requirements originate in private accreditation
bodies’ concerns for the quality of care under
managed care, but require providers to complete
additional paperwork. For example, the National
Committee for Quality Assurance (NCQA) requires
‘credentialing.’ Credentialing begins with the prac-
titioner’s completion of a lengthy application and ends
following a one- to three-month verification process.
The practitioner’s education and license are validated.
Malpractice history, criminal record, and complaint
data banks are reviewed for patterns of misconduct.
Credentialing reduces the risk that members will
receive treatment from clinicians unqualified to help
them or potentially harm them.

Other administrative tasks are associated with
ensuring that only medically necessary treatment is
reimbursed. Precertification ensures that a member’s
benefit covers the services to be provided, and the
medical necessity of the level and intensity of care
proposed. Treatment plan review evaluates patient
progress and ongoing necessity for treatment. These
reviews also protect the patient from incurring surprise
financial liability, and the practitioner from accruing
‘bad debt.’ Prior to managed care, 15 percent of
provider revenue was written off due to an inability to
collect (Luft 1999, pp. 957, 964).
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2.2 Sacrificing Quality for Cost Sa�ings

Practitioners presume that a cost containment focus
precludes concerns about treatment quality. Managed
care payment mechanisms such as subcapitation, case
rates, or withholds are criticized for encouraging
undertreatment. Yet, most studies conclude that more
people access mental health treatment under HMO
capitation arrangements than under fee-for-service
arrangements. Although the treatment intensity is less,
outcomes appear to be the same (Mechanic et al. 1995,
p. 19).There is some suggestion that the seriously
mentally ill do not fare as well in the HMO setting, but
research design limitations prevent generalization.

Psychologists point to increased utilization of social
workers as evidence of managed care’s interest in
savings over quality. Yet there are no studies to
suggest psychologists’ results are superior. In a survey
conducted by Consumer Reports (Seligman 1995,
p. 965), patients reported equal satisfaction with out-
comes whether psychologists, social workers, or psy-
chiatrists provided treatment. Because there are only
70,000 psychologists in the USA, but over 189,000
social workers (Mills 1997) who provide services at an
average of $15 less per session, social work referrals
improve treatment access.

The debate over managed care’s impact on treat-
ment quality is unlikely to be ‘won’ because treatment
outcomes in mental health are difficult to define and
measure (Marques et al. 1994, pp. 22–9). Variations in
treatment practices, inconsistent use of diagnostic
coding, the cyclical nature of mental health symptom
exacerbation, and a lack of professional consensus
regarding the definition of a positive mental health
outcome make it difficult to determine what works and
what doesn’t. Patient satisfaction with treatment,
although measurable, is not correlated with outcome.
Patient self-reports of improvement are inconsistent
with providers’ perceptions of treatment completion.
Despite these limitations, research has consistently
determined that mental health treatment works and
that managed care has not caused deterioration in
these results. While patient and provider satisfaction
has diminished, the quality of care has not.

2.3 Detracting from Practitioners’ Professional
Autonomy to Ad�ocate for Patients

Providers resent the imposition on professional auton-
omy associated with medical necessity review. It is
popular to complain of clerical oversight of pro-
fessional judgment. Although it is possible for
unlicensed individuals to authorize or approve recom-
mended treatment according to a professionally de-
veloped treatment guideline, the industry standard is
that a clinical peer or board-certified psychiatrist
renders all nonauthorization decisions. Many states
legislate peer review and both NCQA and the Util-

ization Review Accreditation Commission (URAC)
require it.

Fears of ‘economic credentialing’ pressure clinicians
to consider financial factors when recommending
treatment, conflicting with professional ethics of
patient advocacy. Providers are concerned that only
those who treat individuals ‘cheaply’ will be retained
in a managed care network, while providers who favor
longer-term treatment, and potentially better out-
comes, will be excluded. Yet few providers are re-
moved from managed care networks for patterns of
excessive overutilization. The preauthorization re-
quirement often detects and prevents overutilization
before it occurs. More common causes for provider
termination are noncompliance with credentialing
requirements, or provider requests for network re-
moval. Access requirements make narrowing a man-
aged care network solely on utilization unlikely.

2.4 Percei�ed Lack of Accountability

Managed care reform began to appear on state
legislative agendas in 1995 and on the congressional
agenda in 1996. Providers organized to fight managed
care at the state level. Symbolically targeting ‘gag
clauses,’ physicians began talking to the media, raising
consumer anxieties about the quality of health care
provided by profit-seeking managed care companies.
Despite research to the contrary, the public became
convinced through anecdote that managed care was
destroying US health care.

Public concern about a perceived lack of managed
care accountability has resulted in a proliferation of
regulation in the last five years. All 50 states have
passed some form of managed care legislation. Federal
patient rights legislation has been introduced in
Congress every year since 1997. NCQA introduced
MBHO quality standards in 1996.

Mental health providers, frustrated with managed
care’s impact on their practices, are diversifying
by providing consultation, education, and forensic
services. ‘Cash only’ practices are emerging, with
promises of enhanced privacy due to the absence of
managed care oversight. For managed behavioral care
to continue to evolve in the new millennium, it must
repair its relationship with providers. A patient-centric
model of managed behavioral care provides a frame-
work in which practitioners and managed care can
partner to achieve the shared goal of improving mental
health in the USA.

3. The New Millennium: Patient-centric Care
Management

In the patient-centric model of managing behavioral
care, an MBHO hires clinician-care managers who:

improve access to needed services;
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match patients to providers who have the skills and
experience most likely to result in treatment success;

maximize benefit allocation throughmedical necess-
ity review of recommended services;

enhance treatment outcomes through intervention
with ineffective treatment plans;

sustain treatment gains through aftercare moni-
toring; and

identify or prevent undetected mental illness.
The patient-centric model of managing care is based

on the premise that helping patients overcome an
emotional disturbance quickly and keeping them well
is less expensive than allowing patients to prematurely
abandon treatment and subsequently return to in-
tensive levels of care. Promoting early access to
effective providers is consistent with this goal.

In a patient-centric model, individual benefits are
managed in the context of the well-being of an insured
population. Ensuring that care is only reimbursed
when medically necessary, that a patient is treated in
an effective and less costly setting, and that patients
are referred to practitioners with discounted rates
maximizes the value of patients’ benefits. Anticipation
of benefit exhaustion and transition planning prevents
individuals who cannot afford needed care from going
without it.

Removal of barriers to mental health treatment is
the ultimate value managed care can bring to the
therapeutic process. Transportation problems, poorly
coordinated care, or identification of contraindicated
drug combinations are the clinician care manager’s
province, allowing the practitioner to focus on treat-
ment interventions. By comparing recommended
treatment to practice guidelines based on outcome
research, managed care can promote the updating of
providers’ treatment repertoires. Following treatment,
periodic monitoring of a patient’s condition or follow-
through with an aftercare plan can be effective in
sustaining treatment gains. Joint pursuit of these
patient-centric objectives permits the consumer to
take advantage of treatment and care management
resources, while reducing the cost of ineffective or
unnecessary care.

4. Conclusion

In order to continue to reduce the cost of mental
health care while maintaining or improving its quality,
managed behavioral health care systems must con-
tinue to evolve and adapt. A managed care–provider
partnership is unlikely to be easily achieved. Although
mental health outcome research improved dramati-
cally over the last 20 years of the twentieth century,
there is still much professional disagreement about
‘what works.’ These debates are often the substance of
discussion between providers and care managers. At
the heart of the animosity, however, is the providers’
perceived loss of professional dignity and autonomy.

The next evolution in managed care will not occur
unless the providers’ sense of professionalism is
restored. A patient-centric model of managed be-
havioral care aligns the goals of managed care em-
ployees, mental health providers, and purchaser-
employers with the best interests of the patient
population.

See also: Health Care Delivery Services; Health Care:
Legal Issues; Health Care Organizations: For-profit
and Nonprofit; Managed Care
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Management Accounting

1. Introduction

The Chartered Institute of Management Accountants
in the UK defines management accounting as an
integral part of management concerned with ident-
ifying, generating, presenting, and interpreting
information used for

(a) formulating strategy,
(b) planning and controlling activities,
(c) decision taking,
(d) efficient resource usage,
(e) performance improvement and value enhance-

ment,
(f) corporate governance and internal control,
(g) safeguarding tangible and untangible assets.
While the discipline finds its roots in industrial

accounting concerns and factory-based cost account-
ing, it has undergone an important transformation
over the past twenty years. The field presently con-
tinues to undergo significant changes and remains in a
dynamic state of flux.

During the 1980s, many organizations in Western
countries perceived a need to alter their management
practices. A variety of factors were responsible for
this. In part, at the international level, competitive
manufacturing methods used by major Japanese
corporations and by those of newly industrialized
countries were seen as superior to those used in the
west (Bhimani and Bromwich 1996). To an extent, this
was ascribed to sociocultural characteristics of
Japanese workers from factory-floor operators to
senior executives. But what was viewed as more
significant was the application of flexible manufac-
turing technologies by the Japanese to produce a
greater diversity of high-quality, low-priced products
more quickly. Specific modes of work organization,
production systems and motivational incentives were
seen to differ radically from those used in the West.
These forces of change on management approaches
have also been viewed as having had important
implications for management accounting practices.

The adoption of flexible technologies in manu-
facturing and service-oriented enterprises, including
manufacturing and enterprise resources planning
systems, and features of computer-integrated manu-
facturing, led to conventional accounting methods for
cost allocation being questioned. Whereas the manu-
facturing, environment had become more automated,
more specialized, more flexible, and requiring larger
capital investments, methods of costing products
continued to operate under the conventional notion
that company operations were geared toward repeti-
tive production of homogeneous products relying on
labor-based activities. Management-accounting tech-
niques were thus seen to be antagonistic to the realities
of the new manufacturing environment. Similar crit-

iques were being made of cost-accounting methods in
service industries.

Other calls for change in management accounting
were also being voiced. North American academics
thought that from the post-First World War period,
progress in management accounting had virtually
ceased, principally as a result of the growing im-
portance of the external reporting priorities, especially
in the area of stock valuation over those of internal
organizational accounting. Some critics of traditional
management accounting asserted that management
accounting had, for over seventy years, been sub-
ordinated to the requirements of financial-statement
preparation for external parties (Johnson and Kaplan
1987). Advocates of this school have supported calls
for management-accounting reforms based on the
argument that the field must once again be allowed to
develop in its own right, rather than remain sub-
ordinate to financial accounting.

Many commentators made more substantive argu-
ments, focusing on the propriety of accounting prac-
tices, given the roles that management accounting is
intended to fulfill. The usefulness of complex methods
of organizational costing and pricing, in the face of the
belief that the price of a product must ultimately meet
the expectations of the marketplace rather than those
of its producers, have been questioned. Others have
given weight to the argument that management ac-
counting has for too long remained isolated and
divorced from other enterprise functions. Conven-
tional accounting practices have put into place
channels for information flow and routes for data
exchange that have rendered some organizations
static, inflexible, and excessively structured, especially
in the case of firms operating in dynamic and fast-
changing markets. Calls have thereby been made for
cost-management tools appealing to wider rationales
of enterprise management.

2. Onward with Change

During the 1990s, many organizations pursued a
vigorous management change agenda. Until 1994,
many organizations shied away from investing in
novel enterprise management philosophies because of
the malaise experienced in the worldwide economy.
Nevertheless, cost-containment programs were widely
implemented. Techniques such as activity based cost-
ing, throughput accounting, target cost management,
life-cycle costing, and the greater use of non-financial
performance measures were seen as offering the
potential of enhancing value creation and aiding cost-
containment (Bromwich and Bhimani 1994, Yoshi-
kawa et al. 1993). From 1995, as the economic engine
of major western economies began to generate more
steam, organizational searches for wider reaching
management technologies grew apace oncemore. Such
pursuits were, however, tempered with a more cau-
tious approach to large-expenditure projects on
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altering ways of managing. Moreover, accounting
techniques for aiding managerial tasks appeared
more cognizant of a need to interlink enterprises’
various value-creation activities. Thus, management-
accounting technologies stressed processes, as op-
posed to functions, and emphasized linkages between
traditional activities, as well as more flexible organiz-
ational structures.

Notions of the impact of brand management on cost
accountings were highlighted. Attempts to link
organizational learning to customer responsivity and
financial tracking were made via establishing novel
performance-measure control approaches. Whereas
traditional conceptions of cost-accounting techniques
for scorekeeping purposes were shunned, achieving
more balanced scores came to be deemed important
(Kaplan and Norton 1996). Likewise, whereas ‘value
added’ was a significant though short-lived endeavor
among proponents of more comprehensive financial
reporting in the 1970s, the pursuit of a trademarked
notion of economic value added surfaced (Stern et al.
1995). Certainly, the need to be strategically perceptive
in all things management accounting was widely
perceived during the mid-1990s. The US-based Insti-
tute of Management Accountants changed the name
of its flagship magazine Management Accounting to
Strategic Finance. Likewise, the Canadian Society of
Management Accountants revamped its intellectual
capital whereby its published products came to be
grouped as a ‘strategic management series’ package.
No doubt many organizations, in both Europe and
North America, consider themselves as engaging and
supporting strategic management-accounting activ-
ities while not appealing to any single definition of the
term (Bhimani and Keshtvarz 1999, Guilding et al.
2000).

3. Strides in Management Accounting

Perhaps it is well to turn to some significant tech-
nologies of management accounting the seeds of which
were planted during the 1980s and germinated and
flowered in the 1990s. Two of these provide the focus
presently.

3.1 Target Costing

Target costing indicates for each product (and each
cost element of that product) the cost reductions (over
time) that must be achieved by the firm and its
suppliers in order to ensure that the company’s
strategy is realized throughout the product’s life-cycle,
while maintaining a competitive market price for the
product offered (Bromwich and Bhimani 1994).

A preliminary step in this process is for the enter-
prise to come to a view over the whole product life-
cycle as to the product strategy in terms of the product
attributes to be offered relative to competitors, in-
cluding further options, quality and after sales ser-

vices, the technology to be used, the desired profit, and
market share. A comparison with expected prices in
the market over the life cycle of the product determines
the price at which the product with the planned
characteristics can be offered in the market and be
expected to obtain their target profit and market
growth.

Target costing in some Japanese companies is seen
as a cost-reduction exercise that seeks to achieve cost
reduction in the preproduction stages. It seeks to force
designers to reduce costs, though how far target prices
should seek to include strategy, and how far it should
be seen predominantly as a continuing cost reduction
device is a firm-specific issue. Such an approach may
be supplemented by levying extra costs on non-
standard parts and excessive tooling, as well as
penalizing the use of nonstandard parts or new
machines. The procedure contains a number of other
lessons. One is that prices are determined in the market
and reflect competitors’ strategies and customers’
demands. Target costing also requires that companies
collect and use external information that may not be
available or, if available, may not ordinarily be
assessed by the Finance department. Finally, it illus-
trates the possibility of incorporating strategy into
accounting and performance measurement more
generally.

There are a number of ways of setting target costs,
these include:

(a) determine the difference between allowable cost
(selling prices–desired profit) and forecast costs de-
termined using current costs,

(b) determine the difference between allowable cost
(using planning selling price net of the required return
on sales) and current costs,

(c) apply the desired cost reduction to current costs
The above description of target costing should be

seen as broadly representative of what ought to be
done rather than the organizational reality. There is
evidence that Japanese firms often fail to make the
target cost, at least prior to manufacture, and either
adjust the target costs or decide not to continue with
the product in its existing form. Target costing
practices in Western enterprise likewise evidence a
high degree of organizational specificity.

3.1.1 Tools for target costing. In Japan, value en-
gineering (VE) is an activity which helps to design
products which meet customer needs at the lowest
cost while assuring the required standard of quality
and reliability. A number of tools are generally used
in this activity.

3.1.2 Functional analysis. The aim is to determine
the functions of the product and indicate how far the
design of these functions will satisfy the consumer (as
shown by market research) and at what cost relative
to that part of the target cost pricing by elements
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allocated to that function. This allows the variance
between the target cost-per-function and its current
cost to be calculated. It also allows the contribution
which a function makes to consumer needs to be
ascertained relative to its cost, thereby leading to re-
design where two items are not well matched (see
Yoshikawa et al. 1993).

3.1.3 Cost tables. Cost tables are detailed simulated
databases of all the costs of producing a product,
either for product functions or product components,
based on a large variety of assumptions. They allow
‘what if’ questions to be posed relating to decisions
to change any aspect of the product. A cost table
will show the variety of cost performances when using
different types of materials for a given component.
The data in cost tables will be accepted by all
members of the organization, and therefore ensure
common thinking throughout. There will be a cost
table for each part of the product’s lifecycle.

3.1.4 Value engineering collections. These are
libraries of case studies of the detailed experience
from previous VE activity, the use of which is to im-
prove future target costing and VE. Of course, all the
other well-known techniques used in Japan, such as
just-in-time methods and quality circles, are utilized,
where appropriate, in target-costing exercises.

Enterprise cost structure in Japan is such that, on
average, material and components account for some
60 percent of cost, direct labor some 14 percent, and
overheads some 24 percent (Bhimani and Bromwich
1996), though these percentages can vary substantially
across firms and industries. Comparative US figures
are material and component costs (53 percent), direct
labor (15 percent) and overheads (32 percent). Poss-
ibly, high overhead cost incursions could be a signal
that for some firms, much may be gained from the
market-derived discipline that is evident in the target-
cost-management process.

3.2 Acti�ity Costing

Concerns about overhead allocation have been voiced
by many managers and, perhaps more importantly,
the need to account in a way that encompasses the
activities which cause costs rather than using tra-
ditional methods of overhead allocation is recognised
by professional accounting bodies.

Activity based costing (ABC) emerged as a cost-
management approach during the late 1980s. It can be
defined as an approach to costing which focuses on
activities as the fundamental cost objects. It uses the
cost of these activities as the basis for assigning costs
to other cost objects such as products, services or
customers (Horngren et al. 2001). During the 1990s, it

has increasingly been linked to managerial decisions
via time, market, strategy, and quality issues. Ex-
amples of ABC calculation can be found in Bromwich
and Bhimani (1994) and Yoshikawa et al. (1993).

The published evidence on the payoffs and costs of
installing activity-based cost and management infor-
mation systems is not unequivocal (Bromwich and
Bhimani 1994).

Partly, this is because seeking an association be-
tween major changes in organizational and manage-
ment structures and management accounting is a
difficult and time-consuming exercise. The practicing
management accountant must be satisfied that the
benefits likely to accrue from any change will outweigh
its costs, though cost-benefit quantification is not a
straight forward proposition. Moreover, abstract,
theoretical concepts do not tend to succeed in achiev-
ing implementation in organizations. To date, there is
little evidence that any new accounting method that
attempts to facilitate the management decision-mak-
ing process actually increases the ability to generate
greater profits, though providing such evidence is very
difficult.

Ascribing increased profitability to the implemen-
tation of a costing technique, such as ABC, is a
difficult exercise. Problems arise in tracing changes in
the ‘bottom line’ to managerial action associated with
altered costing information. The inability to isolate the
effects of a single change such as the adoption of ABC
ceteris paribus, and to use another company as a
‘control’ for comparative purposes, makes any as-
sertion of a profitability link dubious. This is especially
so because changes in organizations often come in
bundles, after, for example, the appointment of a new
managerial team. Perhaps the ultimate test of estab-
lishing whether a switch from a traditional cost system
to ABC yields increased benefits is a market test that
seeks to ascertain whether such a switch becomes a
permanent one for a sufficiently large number of
companies adopting ABC. Given the relative novelty
of this costing approach, however, this test is difficult
to apply. Nevertheless, in various surveys of ABC�
ABM implementations in UK firms, Innes et al. (2000)
report that, whereas in 1995 13.2 percent of companies
rejected the technique, 15.3 percent did so in 1999.
They conclude:

All in all, the survey results are not indicative of any further
growth in ABC�M but rather suggest at best a levelling off in
the extent of its use in our largest companies.

There are many managers who believe that activity-
based accounting methods have changed their ap-
proach to decision-making, indirectly yielding in-
creased profits and, more importantly, a much better
understanding of their business (see Cooper and
Kaplan 1999, for case studies). Some problems still
exist with overhead allocation where, for instance, the
source of the overhead is difficult to trace or is sunk or
is common to diverse activities. Arbitrariness and
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judgment will, therefore, continue to significantly
affect overhead cost accounting. There is strong
support, however, for the argument that dynamic and
changing manufacturing (and non-manufacturing)
environments render redundant, conventional cost-
accounting systems that emphasize information
priorities other than those emerging as virtually
indispensable in today’s competitive marketplace. For
example, strategic cost analysis, cost-benefit appraisal
for long-term projects, life-cycle consideration, qual-
ity, and customer satisfaction data are likely to become
increasingly meaningful in service and manufacturing
environments (Bromwich and Bhimani 1994).

4. The Future of Management Accounting

While many other management-accounting ap-
proaches have been, and continue to be, developed,
aside from activity accounting and target costing,
some concerns have been voiced concerning the future
fate of management-accounting practices. King
(1997), for instance, believes that many management
accountants complain that—while their skills may be
valued—they are often excluded from management
decision making. Accountants are often not seen as
starting players on the management team, in part
because of their training, which emphasizes precision
and accuracy at the expense of relevance. King (1997)
suggests that recognizing that there is more judg-
ment—and less precision—in accounting is a first step
in what may have to be an extensive program to ensure
that accountants will survive into the twenty-first
century.

Foster (1996), likewise, believes that change is
required in the way in which management accountants
operate. Management accounting is in a continual
state of adaptation as the knowledge base in the field
increases and the business environment changes.
According to Foster 1996), management accounting
has often been portrayed as focusing too much on
internal reporting and on providing information for
statutory financial reporting. This portrayal is seen as
inadequate now, and after 2000 it will be even more so.
In the future, decisions about which activities to
outsource, and how to structure joint ventures with
other organizations will be critical management re-
sponsibilities. Management will seek financial infor-
mation to help plan andmonitor ongoing relationships
with external partners. Foster (1996) notes that, in the
future, we will seek greater recognition of root-cause
cost drivers as well as cost drivers arising within and
across functions.

According to Flegm (1996), skill with numbers is
not enough. Accountants of the future must be experts
in the basic disciplines of business, yet also generalists
who can manage different disciplines, communicate
with clients, and motivate employees. The call for
more strategic management accountants, likewise, still

rings loud. Kaplan and Norton (1996, 2000) considers
that advances in the 1990s have made it possible for
management accountants to become part of their
organization’s value-added team. Management ac-
countants must participate in the formulation and
implementation of strategy (Kaplan, 1995), and help
translate strategic intent and capabilities into opera-
tional and managerial measures.

Management accountants have to move away from
being scorekeepers of the past and to become the
designers of the organization’s critical management
information systems. Existing performance measure-
ment systems, including those based on activity ac-
counting, focus on improving existing processes. The
balanced scorecard, according to Kaplan (1995), by
contrast, focuses on what new processes are needed to
achieve breakthrough performance objectives for
customers and shareholders.

This call has been voiced in parallel to that for
altering management accountants’ patterns of be-
havior (Johnson 1995). In the past, management
accountants focused on how to disclose and report
financial accounting numbers, especially cost
numbers, so that managers could draw from them
more useful information. According to Johnson
(1995), instead of focusing on achieving targets,
companies intent on achieving positive long-term
results should focus on mastering disciplined and
standardized patterns of behavior. Management
accountants should work to create channels through
which people inquire openly about purpose and
method. In this light, Borthick and Roth (1997) note
that the management-accounting systems of the future
will be a large, real-time database whose data
managers anywhere will be able to retrieve, manipu-
late, and analyze for new problems as they arise. The
choice that companies face is whether to be startled by
what the future brings or to embrace the future by
implementing organization-wide database systems to
reap the benefits of better data access.

What seems evident is that each decade brings with
it pressures for changing management accounting, as
well as different perceptions of the implications of such
pressures. The late 1990s heralded in the New Econ-
omy where past conceptions of proper organizational
management are viewed as being in need of change. A
renaissance of liberalization from the past is deemed
essential by many old industrial firms facing com-
petition by new giants that did not exist only five years
before. The Internet economy has made ‘modern’
management techniques ancestral. Bricks and mortar
cardinal principles are being eschewed and replaced by
evolving bricks and mortar truths. Life-cycle costers
are now to move at an Internet time pace. Balanced-
scorecard adopters must tackle new forms of im-
balance. Activity accounting systems must begin to
appeal to cyber-based cost drivers. Target cost man-
agement must now capture the nuances of ephemeral
web markets. While little can be said of where—if
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anywhere—the future will take management ac-
counting, pundits will continue to dwell on what is
essential for its well being.

See also: Budgeting and Anticipatory Management;
Financial Accounting and Auditing; Information and
Knowledge: Organizational; Innovation: Organiz-
ational; Intelligence: Organizational; Management:
General; Organizational Decision Making; Quality
Control, Statistical: Methods; Strategy: Organiz-
ational; Supply Chain Management; Technology and
Organization
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A. Bhimani

Management: General

Management describes the complex behavior of those
responsible for the decisions that determine the al-
location of resources, both human andphysical, within
an organization. The role of general managers is a
multifunctional role: decision maker, strategic leader,
and human relations expert, custodian of institu-
tionalized values, mediator between business and
society, negotiator and power broker. It is played in a
set of institutional contexts and implies specific cul-
tural attitudes and styles of action. According to the
simplified model of firm behavior under perfect com-
petition, the managerial function is limited to a set of
highly rigid decision rules for determining price and
output. In real market situations which deviate from
the perfectly competitive, market forces are only one
of the variables in the complex context where business
management takes place. Other key variables concern
the corporate organization, the larger group of organi-
zations in which the firm is embedded, state policies
and legal systems, and the stategies of both internal
and external stakeholders of the firm. The general
management function is therefore a very complex one,
that includes a set of managerial roles and implies
various forms of managerial behavior and style.

For specific areas of management see articles on
Administration in Organizations; Corporate Finance:
Financial Control; International Marketing; Admin-
istration in Organizations and Organizational Decision
Making. The focus of this article is on general
management, on managerial behavior and managerial
roles in organizations. More specifically, four main
questions will be discussed: (a) the rise of managerial
capitalism and the separation of ownership and
control; (b) what managers really do: the research on
managerial behavior; (c) the role of managers in
business organizations; (d) managerial ideologies and
managerial styles.

1. The Rise of Managerial Capitalism and the
Separation of Ownership and Control

The growing importance of management in the twen-
tieth century is related to the transformation of
capitalism and to the emergence of large business
organizations, in the form of public companies, that
implies the separation of ownership and control. This
transformation has been due to a variety of factors,
such as technological innovation, generalization of
market relations to preindustrial settings, interna-
tional competititon, industrial concentration, and
vertical integration. The change has resulted in in-
creasing organizational complexity, multifunctional
structures, greater role differentiation, and more de-
centralized authority.

The transition from family capitalism to managerial
capitalism was facilitated by the legal institution of the
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limited company; it was related to the timing and
sequence of the industrialization process in different
countries and took place earlier in the UK and the
USA than in Continental Europe and Japan. Share-
holding has often become very dispersed. Boards of
directors have been predominantly composed of full-
time senior executives who nominate new members
and take decisions concerning high management
appointments and remuneration. Top management
has become effectively responsible not only for opera-
ting organizations, but also for strategic decisions
concerning investment, finance, internal growth and
diversification, profit retentions, and acquisitions.
Business firms have displayed a capacity for persistent,
although irregular, long-term growth in size, as shown
by the growing share of the 100 largest corporations in
total industrial value-added, which from less than 10
percent in 1900 grew to 30–50 percent in various
industries in the year 2000.

The growth of the large corporation and the increase
in capital concentration, however, are not inconsistent
with coexistence of other components of the modern
economy, where traditional capitalist modes (markets
containing large numbers of small owner-managed
businesses), and new forms of productive systems
(industrial districts with specific competitive-coop-
erative patterns among producers in the same in-
dustry) not only survive, but effectively compete and
grow. In addition, in the last two decades of the
twentieth century, technological developments, such
as personal computers, which increase the com-
parative efficiency of small organizational units, and
new institutional developments, such as corporate
divestitures and management buyouts, contribute to
checking and even reversing concentrating tendencies.

The large corporation and managerial capitalism
are neither a general pattern of business organization,
nor necessary steps in economic modernization, but
they have marked first the economic history of the UK
and the USA and later, that of continental Europe and
Japan. The ‘complete businessperson’—who was at
the same time owner, entrepreneur, and manager—
slowly gave place to the separation of the property and
control functions and to a plurality of specialized roles
within the corporation.

Both Marx and Schumpeter saw the separation of
the managerial role from the ownership of capital as a
sign of the crisis of capitalism. The limitations of both
Marx’s and Schumpeter’s views in this regard is due
largely to their belief that the competitive economy of
the individual entrepreneur is the only brand of
sustainable capitalism. In reality, capitalism has
proved compatible with the existence of large, complex
firms, and with state intervention and regulation of the
economy. What Marx and Schumpeter saw as a crisis
factor, other scholars viewed as a stage in capitalist
development and a feature of the fundamental process
of the growth of the business firm. Influenced by
Weber’s analysis of the rise of the modern state,

Rathenau (1918) argued that with the depersonaliza-
tion of property and the rise of ‘organisierte Kapi-
talismus,’ the firm followed the same path as, and
became similar to, the modern state.

Berle and Means (1932), in their pathbreaking
empirical research on two hundred US firms, argued
that the separation of ownership and control was an
organizational requirement of themodern corporation
and an irreversible trend of economic life. Berle and
Means conceived the modern corporation as an
organized social group based on the interdependence
of different economic interests—those of the owners,
the employees, the consumers, and the controlling
group. This last group has the ‘active property’ of the
firm—as distinct from the ‘passive property’ of the
shareholders—and performs the entrepreneurial func-
tion. Managerial power is highly concentrated in the
controlling group, as religious power was in the
medieval church and political power in the nation
state. Conflicts of interest can arise between managers-
entrepreneurs and shareholders; the former are mostly
interested in reinvesting most of the profit, in order to
enhance the firm’s competitive power and long-term
development, while the latter want short-term econ-
omic gains. A more radical view of this conflict was
Burnham’s (1941), who foresaw a ‘managerial rev-
olution.’

Ideas similar to those of Berle and Means’s were
developed by Coase (1937), Williamson (1975), and
Chandler (1962, 1977), who focused on the firm as an
alternative allocative mechanism to the price mech-
anism, and of the ‘visible hand’ of management as an
alternative to the ‘invisible hand’ of the market.
Chandler, in particular, argued that a fundamental
reason for the success of the modern corporation was
its ability to obtain higher productivity rates by
internalizing activities previously performed by sep-
arate autonomous business units, by reducing in-
formation and transactions costs, and by better
coordinating the flow of goods and factors of pro-
duction. But the advantages of corporate organization
could not be fully exploited until a managerial hi-
erarchy was created, made of managers who are
rewarded, selected, and promoted on the basis of their
professional skills andperformances rather thanon the
basis of their family ties and the money they have
invested in the firm. Once formed, this managerial
hierarchy becomes the source of continuity, power,
and growth in the large firm, and tends to assume a life
of its own, independent from the individual turnover
at the top.

According to Chandler, the dividing line between
entrepreneur and manager is drawn on the basis of the
type of decisions they make: the minority of the
general executives and owner-entrepreneurs—who are
responsible for strategic decisions—are neatly separa-
ted from the majority of sectoral managers—who are
in charge of specific processes and perform routine
activities. Managerial roles in the modern corporation
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are located along a hierarchy of authority and re-
sponsibility. The control of finance, personnel, organi-
zation, research, and information is a necessary
condition, but is not enough to define a full entrepre-
neurial role; the role implies also the ability to work
out long-term general strategies and the power to
allocate the resources necessary to achieve the desired
goals.

The thesis of the irreversible diffusion of managerial
capitalism has been criticized on various grounds.
First, it has been pointed out that managerial control
applies only to large firms, whereas, as I remarked
earlier, the ‘other half’ of the contemporary economy
is made of small firms, most of which are managed by
owner-entrepreneurs. Second, even for large firms,
family capitalism is much more resilient than the
scholars of managerial control would admit. This
seems to be the case not only in Continental Europe
and Japan but also in the USA, as Burch (1972) tried
to show through the survey he made 40 years later of
the same firms that Berle and Means studied.

Third, it has been argued that conflictual views on
short- and long-term strategies actually vary according
to the conception of corporate control developed by
high-level executives. The finance conception of con-
trol that was pioneered by US conglomerates in the
1980s provides an instance of short-run gain strategy
upheld by top managers (Fligstein 1990). There are
many instances of top managers and owners basically
sharing the same interests and values, in spite of the
different roles they play, due to the fact that corporate
executives, while not often among the largest share-
holders, receive incomes that are highly correlated
with stock performance, and that a relevant part of
their remuneration is the form of stock, dividend
income, and capital gains (Lewellen 1971).

Fourth, scholars like Galbraith (1967) argue that
leadership in the large business firm is no longer
confined to entrepreneurs, or to top managers; but it
is exerted by a technostructure, that is, by all those
participants who have specialized knowledge and
participate in collective decision making. Techno-
logically advanced and organizationally diversified
corporations cannot be governed by single entre-
preneurs, or a few top executives; they must be
managed by the larger technostructure, or by Mey-
naud’s (1964) technocrats.

Fifth, the idea of the firm as an alternative allocative
mechanism for the price mechanism has been criticized
for neglecting other important mechanisms in the
regulation of economic activity, such as clans, cartels,
and trusts, employers, and trade associations (Streeck
and Schmitter 1985).

Finally, the very notion of corporate control has
been challenged by the studies of interlocking director-
ates. Mizruchi (1982) and Stockman et al. (1983),
among others, argue that public companies, with
ownership dispersed among many stockholders, are
actually controlled by financial institutions—such as

national commercial banks and insurance com-
panies—and through corporate interaction patterns
rather thanby their topmanagers.Mintz and Schwartz
(1985) found a complex division of labor among
financial and nonfinancial institutions. Distinguishing
among New York money market commercial banks,
regional banks, and national insurance companies,
they portray a system where financial institutions
simultaneously unite and divide. The densely inter-
locked groups at the local level—centered around the
largest regional banks—are connected to the larger
money market banks by a series of bridging links
created by the country’s largest insurance companies.
Control of capital flows enables banks to constrain the
actions of nonfinancial corporations and to pursue to
some extent centralized decision making.

A related view is that of Useem (1984), who views
the formation of an intercorporate management net-
work as the the driving force in the rise of institutional
capitalism, that is, the classwide organization of
business. The dispersion of ownership and the superior
capacity of managerial hierarchies in large firms were
the engine behind the transition from family to
managerial capitalism. The creation of transcorporate
networks of ownership and directorships—as an ex-
tension of individual corporate strategies—generated
the change for the emergence of classwide organiza-
tion. Prerequisites for promotion of top executives are
not only decision-making and other abilities within the
firm, but also demonstrated leadership outside it;
prospects of promotion to top positions are generally
enhanced if the the aspirant serves effectively on other
company boards, plays a relevant role in business
associations, and achieves a reputation for having
access to higher government posts and for effectively
managing the relations with relevant stakeholders of
the firm.

Some studies argue that in today’s global market,
with chief executives operating across national bound-
aries in transnational corporations and financial
networks, managerial capitalism is changing into
international capitalism (Vernon 1971, Makler et al.
1982); an international business class, made up of
manager-entrepreneurs with interconnected careers
and a common cosmopolitan culture, plays a key role
in the world economy (Bottomore and Brym 1989);
and corporate power stems from the ability to control
global production networks and financial flows (Held
et al. 1999).

2. What Managers Really Do: The Research on
Managerial Beha�ior

After Fayol’s pioneering study (1916), research on
managerial behavior grew in the 1950s. Early studies,
described as the Work Activity School by Mintzberg
(1973), recorded and classified the work activities of
managers using simple categories. Carlson (1951)
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organized a diary analysis of the activities actually
performed in four weeks by seven Swedish and two
French top managers, supplemented by extensive
interviews and by background knowledge. It was a
participating research, since it grew out of a long-
standing discussion group of Swedish managing direc-
tors with Carlson, aimed at improving selection and
training procedures for top management posts. The
study showed that, with a few exceptions, managers
spent most of their time talking and listening (up to
more than 90 percent of their time). Most of their
activities, apart from formal meetings, were brief,
fragmented, and interrupted; they rarely had as much
as half an hour a day alone. Managers were exposed to
‘administrative pathologies,’ such as being overloaded
with details or neglecting personal inspection tours.

A second type of empirical research is well exempli-
fied by Mintzberg’s (1973) study of the weekly ac-
tivities of five chief executives in different kinds of
organizations. He classifies 10 managerial roles into
three main headings: informational, interpersonal,
and decisional. Interpersonal roles include figurehead,
leader, and liaison, and also negotiator and spokes-
person. But the key function is the monitoring and
dissemination of information, which makes executive
managers the nerve center of the organization and, we
can add, provides a major basis for their power. Top
managers’ foremost professional hazard is the danger
of dealing with all issues at a superficial level, because
of the variety and brevity of their activities.

A third kind of studies of managerial behavior
focuses on differences between managerial jobs.
Stewart (1982, 1991) is a good example. She stresses
different managerial styles and the constraints, oppo-
rtunities, and choice models in managerial activity;
and she identifies as main criteria of differences the
nature and the difficulty of the contacts required in the
job, whether the job was a boss-dependent one, and
whether the job was an exposed one where the
jobholder’s mistakes were personally identifiable.

Kotter’s (1982) study, based on lengthy interviews
and documents of 15 general managers in various
companies and their key contacts, introduced agendas
and networks as key concepts. He found out that
general managers tend to build their agendas—made
of loosely connected goals and plans—during the first
six months to one year in the job and through the
development of a network of contacts. Experienced
managers may have the problem of ‘tunnel vision,’
and therefore require occupational mobility in order
to mix with people from various businesses and with
different perspectives.

All these studies, and many similar others, contribu-
ted to show the complexity of managerial behavior
and, at the same time, the difficulty of identifying what
is specific about it. Whitley (1989) gives a good
summary of what can be considered managerial about
managerial activities. He suggests five main features:
They are highly interdependent, contextual, and sys-

temic; they are relatively unstandardized; they are
changeable and developing; they combine both the
maintenance of administrative structures and their
changes; they rarely generate visible and separate
outputs which can be directly connected to individual
inputs.

The limitation of many of these studies is that they
underplay the specific organizational contexts where
managerial behavior takes place. An exception in this
respect is Hannaway’s study (1989), based on almost
30,000 random samples of the work activities of 52
managers, divided into three hierarchical levels, over
six weeks. She was interested in how managers behave
in a hierarchical social system that is characterized by
uncertain tasks, ambiguous outcomes, and biased
feedback. Among her most interesting findings are the
attempts of managers to protect themselves from
blame when things go badly by involving others in any
potentially risky decision, and to protect themselves
from the ambiguity of managerial work signaling their
worth to others. Hannaway’s study introduces the
research topic of the role of managers in the organiza-
tion.

3. The Role of Managers in the Organization

Whereas most psychological studies of management
focus on behavior, most sociological studies focus on
managerial roles in the organization. A major in-
fluence in the study of management in organization
was Weber’s theory of bureaucratic administration,
which fostered a viewofmanagerial authority based on
incumbency in a legally defined office and technical
competence. Still more influential for the study of
management was Barnard’s (1938) classical study,
which identified in administration, coordination, and
control the essential managerial functions. For
Barnard, the core of business organizations is the
conscious and deliberate cooperation of different
individuals for a common goal. Organizations are
superior to individuals because of their intrinsic
rationality. Accordingly, the function of managers is
three-fold: they must take strategic decisions, through
the rational evaluation of alternatives; they must
assure the consensus and the cooperation of all
members of the business organization through shared
goals and value premises; and they must achieve a
satisfactory mediation between organizational needs
and individual expectations. Barnard’s view laid the
ground for major conceptions of the managerial role,
which I will frame in the dominant organizational
paradigms.

First, there is the view of the manager as a decision
maker and an organization person, as it is derived by
the organizational decision-making approach (Simon
1957, March and Simon 1958). This paradigm has
been widely accepted in management schools; and
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since management schools are important in shaping
managerial roles, it is the most widespread among
managers and the most influential in shaping their
actual behavior. For Simon, organizations help de-
cision makers both by simplifying decisions and by
supporting participants in the decisions they need to
make. Organizations encourage decision makers to
‘satisfice’ rather than maximize—that is, to settle for
acceptable as opposed to optimal solutions—to attend
to problems sequentially rather than simultaneously,
and to utilize existing repertoires of action programs
rather than to develop novel responses for each
situation. Organizations are necessary because of the
cognitive limits of individual decision makers; they
support rational decision making by setting integrated
subgoals and stable expectations and by subdividing
responsibilities among managers and other firm mem-
bers, providing them with the necessary information,
resources, and facilities. According to this view, the
manager is mainly the organization person, and mana-
gerial behavior is an instance of bounded rationality
and is largely influenced by organizational structures.
Another version of the manager as organizer is
Marris’s (1979), who sees the ability to organize the
complex functioning of modern large-scale firms as
the distinctive feature of management.

The second paradigm is the conception of the
manager as the informal, human relations-oriented
leader, as developed in the human relations model
(Roethlisberger and Dickson 1939, Mayo 1945, Likert
1961), and related ones. It stresses the role of managers
in exerting informal leadership, and promoting worker
morale, increased effort, and cooperation in the service
of organizational goals. From this perspective, good
managerial leadership aims primarily at influencing
the behavior of individual participants, and is con-
ceived as democratic rather than authoritarian, em-
ployee-centered rather than production-centered,
concerned with interpersonal relations and informal
status hierarchies rather than with bureaucratic rules
and formal authority. The human relations perspective
stimulated relevant research and business policies
aimed at increasing productivity through changes in
work organization ( job enlargement) and�or workers’
participation in decision making. But, it was criticized
both on ideological grounds—for de-emphasizing the
actual conflict of interests between workers and
management—and on empirical grounds, since several
decades of research have demonstrated no clear
relation between worker satisfacton and productivity,
between leadership style and worker productivity, and
between participation in decision making and worker
satisfaction (Strauss 1963, Hollander and Julian
1969).

The third conception, best represented by Selznick
(1957), is that of the manager as custodian of institu-
tionalized values and mediator between organization
and society. It is couched in the institutional paradigm
and seeks to explain changes in the operative goals of

the organization in the face of environmental con-
straints. Intellectually indebted to Michels and
Merton, Selznick proposed to study the natural history
of organizations by focusing on critical decisions that
foster structural change. He discussed how they
develop distinctive structures, capacities, and liabili-
ties, through which they become institutionalized, that
is, ‘infused with value beyond the technical require-
ments of the task at hand’ (Selznick 1957, p. 17). For
him, informal structures can never succeed in conquer-
ing the nonrational dimensions of organizational
behavior, because organizations are concrete struc-
tures that must adapt to pressures of their institutional
environment, and because they aremade of individuals
who participate as ‘wholes’ in the organization and do
not act merely in terms of their formal roles within the
system. Accordingly, managers issue their directives,
although they may be neither understood nor followed
by their subordinates. The managerial role is, there-
fore, defined not in terms of managers’ authority, but
of their relation to institutionalized values. Since
organizations reflect and protect societal values,
managers act as catalysts in this process.

The fourth view is that of the manager as a
negotiator in a conflict-ridden context and as a power
holder, or as I prefer to define it, a power broker. It can
be drawn from both Cyert’s and March’s (1963)
behavioral approach, from the students of organiza-
tions as negotiated orders, and as political arenas, like
Crozier and Friedberg (1977) and Daudi (1989). In
this view, the plurality of goals, and the diversity of
interests and outlooks among participants, make
conflict not a symptom of organizational malfunction-
ing, but a normal feature of organizational life.
According to Cyert and March, managers can adopt
various mechanisms for conflict resolution, such as the
budget—which stabilizes previous negotiations and
expectations—standard procedures and operational
rules, informal relations and traditional practices.
Real strategies within the firm do not rationally
maximize corporate ends but result from compromises
within the dominant coalition and between the co-
alition and other collective actors.

The complex relation between corporate manage-
ment and control and the insitutional context is also at
the core of Fligstein’s (1990) study on The Trans-
formation of Corporate Control. Rooted in the para-
digm which sees organizations as continuously
transforming open systems, Fliegstein argues that
changes in corporate control take place in three
relevant institutional contexts. First of all, the firm
itself is the institutional context where the internal
strategy and structure of existing firms reflect orga-
nized power and interests, and managers’ ideas about
appropriate corporate behavior in the light of existing
conventional wisdom. Second, organizations are
embedded in larger groups of organizations which are
called organizational fields, that may be defined in
terms of product line, industry, or firm size (suppliers,
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distributors, financial agencies and, most often, com-
petitors). The organizations that surround the firm
provide constant information as to what is occurring
in the firm’s product markets—which are filtered,
interpreted, and greatly affect what actions are pos-
sible. Third, the state sets the rules that define what
organizations can do and what the limits of legal
behavior are. Legislatures and courts define the rights
and privileges and set the boundaries of appropriate
corporate behavior.Antitrust laws, for instance, define
the limits of competitive behavior. Managers’ courses
of action are not so much constructed in terms of self-
interest (whether it be that of the shareholder or the
managers themselves), but rather in terms of the legal
framework and the self-conscious version of the world
that make old and new courses of action possible and
desirable. Fligstein reminds us that the worlds of top
managers have always been highly structured and
their actions shaped by social and political contexts.

With a more radical departure from previous
approaches, the perspective of the organization as a
negotiated order brings the actor back at the center of
organizational analysis, and focuses on concepts like
power, strategic game, dominant coalition, and nego-
tiated order. Crozier and Friedberg (1977) do not see
organizations as the product of individuals and groups
to established roles and procedures, but rather as the
result of games in which the freedom of the various
actors playing is limited by the formal and informal
rules of the organization. Their vision, however, does
not amount to diluting organizational action into a
sum of individual actions, because the outcomes of
interactive strategic games are real organizational
properties, and because all participants need a certain
amount of cooperation from others and share with
them a common interest in organizational survival. By
virtue of each actor’s constrained freedom, they have
power over the other players, since each actor is a
source of uncertainty for them and for the organiza-
tion as a whole. According to this conception,
managers can be seen as special players who have
greater control over uncertainty areas and are conse-
quently more able to mobilize appropriate resources,
like specialized competence, control of information,
manipulation of norms, and control of the relations
between the organization and the relevant environ-
ments.

More explicitly focused on power is Bacharach and
Lawler’s (1980) model, which introduces the con-
ception of managers as power holders. Indebted to
Michel’s classical work on political parties as organi-
zational oligarchies, this approach sees managers as
power holders, both in the informal structure of
influence and in the formal structure of authority. It
analyzes the power games, coalitions, alliances,
and conflicts organization leaders play both within the
dominant coalition and with other antagonistic
groups, and the relations between these leaders and
their followers.

Related to the view of the manager as a power
holder is the study of politics in management. The
classical study, Dalton’s (1959) Men who Manage,
analyzes how a group of middle managers distorted
the information that they gave to head office to
forward their own political goals. Managers have
more opportunities than other employees to gain
resources and to form alliances in order to forward
their career. In the study of politics in management,
the image of the manager is often reversed. Managers
are not described as acting primarily in the interest of
the organization, but in their own interest. From being
the heroes of the successful corporation through
efficient administration, sound financial control, and
profit-maximizing strategies, they become the rulers of
bloated bureaucracies that do not produce sufficiently
high returns on investment to stockholders, and
concentrate on their personal aggrandizement.

4. Managerial Ideologies and Managerial Styles

Twomajor pioneering studies ofmanagerial ideologies
were published in the same year: that by Bendix (1956)
and that by Sutton et al.(1956). The former is a
comparative-historical study of managerial ideologies,
i.e., of all those ideas which aim at justifying and
explaining managerial power and authority within the
firm and, indirectly, the social status of the business
class. Managerial ideologies are internalized by entre-
preneurs and top managers and are exposed on their
behalf. The changes in ideologies of management
during the nineteenth and twentieth centuries in
Anglo-American and Russian civilizations are both
similar and divergent; they are similar insofar as they
share the increased managerial concern with the
attitudes of workers, which presumably account for
their differential productivity; they diverge because in
the Anglo-American historical environments the auth-
ority relations between employees and workers re-
mained to a large extent autonomous realms of group
relations, whereas in pre- and postrevolutionary
Russia, the conduct of both employers and workers
was regulated by the superordinate authority of the
state.

Whereas Bendix’s study is a comparative historical
analysis of social theories and ideas worked out by
thinkers who interpret the ideological needs of busi-
ness elites to legitimize managerial power, Sutton et al.
study the explicit public statements of US managers
and entrepreneurs. They conceive ideology not as a
specific device for legitimizing power in the business
organization, but as a multifunctional mechanism
capable of alleviating the strains to which business-
people are inevitably subject. Three major types of
strains are identified: (a) strains stemming from criti-
cism of the dominant position of business in society,
that can undermine the businessperson’s belief that
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corporate values are consistent with US culture; (b)
strains originating from the contradictory demands
put to the businessperson by the different interlocutors
(stakeholders in today’s language), i.e., stockholders,
employees, competitors, consumers, colleagues; and
(c) the strains deriving from the conflicting demands of
other social roles that entrepreneurs and managers
play outside the firm—in family, community, and
various informal groups.

Within the limits of their own cultural traditions,
businesspeople adhere to their particular kind of creed
to resolve emotional conflicts, overcome the doubts,
and alleviate the anxieties engendered by the actions
that their roles as entrepreneurs and managers compel
them to take. For individuals in business, the function
of the ideology is to help them maintain the psycho-
logical ability to meet the demands of their job. For
instance, the conflict of values between profit and
ethics can be eased in two opposite ways: either by
affirming that devotion to profit is not inconsistent
with social welfare but is, rather, a prerequisite of
economic efficiency; or by denying that private profit
is, or ought to be, the principal orientation of the
business enterprise. Given the importance of business,
it follows that ideology has functional importance also
for those on whom the actions of business people
impinge and for the whole society.

Most research on managerial behavior and roles
has been limited to one country. Studies on cultural
differences in managerial styles have been more com-
parative, like Bendix’s. Relevant cultural studies of
management focus on managerial styles and distinc-
tive national traditions. They usually adopt a com-
parative perspective and compare Western Europe
and North America with Japan, and, until the fall of
the USSR, Western and Soviet managerial styles and
cultures (Boddewyn 1971). Another group of research
does not compare countries and socioeconomic
systems, but rather different types of enterprise, along
the private–public and the national–multinational
dimensions.

The comparison with Japan is framed in the notion
of the diversity of capitalisms that compares the US
model of ‘market-driven capitalism’ with the Euro-
pean model of ‘market social economy’ and with the
Japanese model of ‘patronage capitalism.’ The Anglo-
Saxon model seems more competitive and more
effective in job creation, whereas the Continental
European one appears more effective in combining
competitivenes and social cohesion. The Japanese
experience is of interest for two main reasons: the
successful competitive performance of Japanese firms
in the world market, and recent technological changes
that have made the Taylorist–Fordist types of work
organization obsolete.

Drawing on the Japanese corporations’ experience,
authors likeDore (1973) andOuchi (1981) have argued
that managerial styles based on hierarchical relations
have clear limits to their effectiveness. Overtly bureau-

cratized organizations, both of the Weberian type and
on the Taylorist–Fordist model, lead to internal
failures of functioning because of their rigid and
participation-stifling nature. Clan forms of authority
and the related styles of leadership, like those existing
in the work groups and quality circles of Japanese
firms, are more efficient, since they rely on the close ties
and personal connections among the members of the
group. Besides, this style of management develops
noneconomic incentives, such as those based on
collective identity and a sense of collective goals,
which contribute to raise workers’ morale and
motivation.

Managerial career patterns are consistent with this
culture, in the sense that institutional loyalty is a core
value for Japanese managers, whereas for US and
European ones a professional self-definition seems to
prevail, in the sense that moving from one firm to
another in order to improve one’s career is considered
fully legitimate. How far Japanese managerial styles
depend on the cultural environment of Japan—which
favors an especially compliant, deferential, and hard-
working labor force—can be tested by studying the
experience of Japanese-run firms recently set up in
Western countries. Although the number of studies
carried out so far is small, it does seem that Japanese
management practices can operate with some success
in a more individualistic labor force. Studies of
Japanese-run plants in the USA, UK, and other
Western European countries (White and Trevor 1983)
indicate that bottom-up decision making does work
outside Japanese society. Workers seem to respond
positively to the greater level of involvement these
plants provide, as compared to that of the Western
style of management to which they were previously
exposed. In recent years, however, the complex impact
of globalization and the slower growth of the Japanese
economy have put strains on the distinctive Japanese
model and redirected it, to some extent, toward the
market-led model of capitalism and US styles of
management.

Another important instance of of cross-cultural
influence in managerial styles has been the imitation,
and to some extent the imposition, of US managerial
values and practices in France and other Western
European countries as a consequence of the USA’s
victory in World War II (Boltanski 1990).

The comparison of managerial styles and cultures in
private and state-controlled enterprises has been
another relevant, although declining, area of study.
State-controlled firms differ to some extent from
private ones because of their patterns of recruitment
and socializing agencies and because of the distinctive
features of their business environment. Public firms,
managers tend to come more often than their private
firms colleagues from either government bureaucracy,
as in the French case, or politics and the liberal
professions, as in the Italian case. They often have a
distinct political-ideological imprinting, as did the
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managers of postwar British nationalized industries
(who had Labour Party affiliations) or the managers
of postwar Italy’s state-controlled firms (who had
been educated at the Catholic University of Milan and
had political experience in the Christian Democratic
Party). They often showed different attitudes to labor
relations and in corporate strategies because their
dependence on state policies may have caused dif-
fusion of targets, subordination of corporate goals to
broader ‘social’ ends, and interferences by specific
party factions and interest groups.

While some authors (Rees 1984) point out that they
can act according to more flexible cost-opportunity
criteria of management efficiency, others (Martinelli
1981) argue that they risk experiencing a threefold
subordination: to private capital, which uses state-
controlled firms to get rid of unprofitable businesses
and to socialize losses; to political parties, who use
them for quelling social tensions and granting benefits
to specific interest groups; and to unions, who find in
them a weaker counterpart than private companies,
and a place where they can win ‘easy’ victories at the
state budget’s expense. However, these differences
should not be exaggerated, especially for managers of
public firms that compete with private ones in the
same market environment.

A growing field is the study on executives’ mana-
gerial cultures and styles in the extensive literature on
multinational corporations (Weinshall 1977) and on
globalization (Held et al. 1999). The prevailing view is
that managers of multinational corporations do not
differ significantly from national firms’ managers,
except for a greater emphasis on cosmopolitan values
and styles of life, a greater sensibility for the scope of
their decisions, and a greater alertness to the different
societal environments in which they work. An interes-
ting area in the analysis of multinational corporations’
leadership styles is industrial relations, where a unified
employers’ strategy confronts a number of fragmented
and diversified trade-union strategies (Makler et al.
1982, Hollingsworth and Boyer 1997).

As for the impact of modern globalization on
managerial cultures and styles, contradictory ten-
dencies are at work. On the one hand, distinct national
and corporate-specific managerial styles persist, as do
distinct institutional arrangements (different functions
played by states although declining in their sovereign
power, distinct trade-union strategies and organiza-
tions, specific organizational devices for increasing
efficiency and workers’ morale, etc.). On the other, the
increasingly interconnected market economy fosters
the diffusion of a common managerial culture and of
cosmopolitan attitudes and styles among managers. It
is still an open question to what extent this cosmo-
politan culture is the diffusion of a single US-inspired
model or the result of a hybridization of management
styles and cultures. This seems the most promising line
of future research in managerial roles, cultures, and
behavior.

See also: Administration in Organizations; Corporate
Culture; Corporate Governance; Entrepreneurship;
Leadership in Organizations, Sociology of; Multi-
national Corporations; Organizational Decision
Making; People in Organizations; Stockholders’
Ownership and Control; Strategic Human Resources
Management; Strategy: Organizational
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Mania

A modern medical dictionary definition of mania
refers to the Greek for ‘madness’ and gives a definition
of ‘a phase of bipolar disorder characterized by
expansiveness, elation, agitation, hyper-excitability,
hyperactivity, and increased speed of thought and
speech (flight of ideas); called also manic syndrome’
(Dorland’s Illustrated Medical Dictionary 1994).
Mania is a concept that has historical roots and
modern changes in definition. The term currently
refers to a phase of a mental disorder that is clinically
defined as bipolar I disorder. A milder form of mania,
hypomania, is also a mood state characteristic of a
clinical condition, bipolar II disorder. This entry will
review the history of mania from the early Greeks
through the modern era.

The current psychiatric nomenclature, DSM-IV
(American Psychiatric Association 1994), has dropped
the term ‘manic-depressive illness’ in favor of bipolar
I and bipolar II mood disorders. However, the term
‘manic-depressive illness’ is perhaps more descriptive
since mania is usually accompanied by some type of
depressive or dysphoric state, and manic episodes are
most frequently preceded or followed by depressive
episodes.

Although there are descriptions of mania as early as
the ancient Greeks, the modern concept of manic-
depressive illness emanates from the work of Emil
Kraepelin in the late nineteenth century. The excellent
review of manic-depressive illness by Goodwin and
Jamison (1990) relates the Greek sense of mania as
being attributed to an excess of yellow bile. Early
scholars involved in the description of mania included
Hippocrates, Aristotle, and Soranus of Ephesus. The
notion that mania followed depression was perhaps
first developed by Aretaeus of Cappadocia in the
second century AD (Adams 1856). It is described that
Aretaeus identified a bipolar disorder, a unipolar
manic disorder, and a paranoid psychosis which might
now be called schizoaffective mania. Aretaeus’ de-
scriptions of mania (as cited by Roccatagliata 1986)
describe a period of depression followed by patients
being gay, laughing, joking, singing, and dancing all
day and all night. Assaultiveness during mania was
described for the more serious forms and the notion of
suspicion and paranoia was identified as part of mania
by Aretaeus. Aretaeus apparently believed that mania
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originated in the heart. Galen of Pergamon, writing in
the second century, discussed melancholia (depres-
sion) as a chronic and recurrent condition.

Other authors who have discussed the history of the
evolvement of mania, such as Jackson (1986), relate
that throughout the years mania and depression were
considered two separate illnesses but having some
close connection between them. These notions per-
sisted into the nineteenth century. Falret (1854)
described folie circularie, a circular form of mania and
depression. This description is a forerunner of what we
now consider a rapid-cycling form of bipolar disorder
in which manic and depressive episodes occur multiple
times throughout the year.

In contrast to severe mania, a mild state or what we
now call hypomania was first defined by Mendel
(1881). Others including Falret and Esquirol had also
described mild mania. Kahlbaum (1882) described a
mild form of mood shifts which is now considered
cyclothymia, or a rather stable characteristic of some
individuals to have rapidly alternating high and low
mood changes.

Kraepelin (1921) in the late nineteenth century
introduced the term ‘manic depressive’ and separated
individuals with mood disorders from those with
schizophrenia. The term ‘manic depressive’ as used by
Kraepelin included what we now consider bipolar I
disorder (which is mania with and without episodes of
depression), bipolar II disorder (which is recurrent
depression with preceding or following hypomania),
and recurrent major depression (which is now con-
sidered unipolar disorder or recurrent major depress-
ive disorder). A major contribution of Kraepelin
regarding mania was to give this disorder a name
which described the course of illness (manic depress-
ive) as well as to separate this condition from
other psychoses, particularly from what is now called
schizophrenia.

The Kraepelin view of mania persisted in the
nomenclature through about 1980 when there was a
movement to change the classification of manic-
depressive illness (which included both bipolar and
nonbipolar forms) into bipolar and unipolar mood
disorders. Prior to 1980 the ‘US–UK Study’ (Kendell
et al. 1971) demonstrated that the difference in
prevalence rates for schizophrenia between the USA
and UK was less likely due to absolute prevalence rate
differences than to differences in definition. In this
landmark study patients were diagnosed by psychi-
atrists trained either in the UK or in the USA. Of 11
patients diagnosed as manic by the UK team only one
was so diagnosed by the US psychiatrists. Interest-
ingly, the psychoanalytic approach viewed mania as
a defense against depression, and schizophrenia was
broadly defined. As psychoanalysis took hold in the
USA, there was a reduction in research interest in
mania or bipolar disorder (in contrast to schizo-
phrenia) as a specific disorder in comparison to
Europe. Considering that US psychiatry had a broad

notion of schizophrenia and mania was a ‘defense
against depression,’ it is no wonder that patients who
might have been manic were not so diagnosed by the
US-trained psychiatrists. The use of lithium carbonate
in psychiatry was an important step in the process to
change diagnostic terminology in the USA. Lithium
carbonate’s importance relates to its utility as a
treatment for bipolar patients rather than for patients
with schizophrenia. Thus it became important for
psychiatrists in the USA, who heretofore had not
diagnosed mania, to be able to classify those patients
who might be lithium responsive. The change in
diagnostic nomenclature in 1980 forced US clinicians
to diagnose mania based on operational criteria for
this condition. These operational criteria reflected the
work of Clayton et al. (1965), who defined the
symptom complex of patients with mania in such a
way that reliability for symptoms could be ascertained.
This led to a change in diagnostic style from a
subjective to a more objective approach (DSM-II to
DSM-III). This transition included proposals for
symptom-based criteria for mental disorders
(Feighner et al. 1972, Spitzer et al. 1978). This system-
based approach has continued through DSM-III-R
and DSM-IV (American Psychiatric Association
1994).

The other major change in diagnostic criteria for
mania has been the acceptance of hypomania as a
condition, resulting in the diagnosis of bipolar II
disorder. Modern contributions for this area of re-
search are from Dunner et al. (1976) and Akiskal
(1981). Bipolar II disorder was included as a separate
diagnostic entity in DSM-IV (Dunner 1993), based on
clinical, familial, and treatment data separating such
patients from bipolar I and unipolar patients. Ad-
ditionally, the refinement of the concept of cyclothy-
mic disorder as described by Kahlbaum (1882) has led
to its inclusion into the DSM system (Howland and
Thase 1993). Finally, the concept of a circular form of
bipolar disorder resulted in the inclusion of a rapid-
cycling form of bipolar disorder in DSM-IV. This
work emanated from the observations of Stancer et al.
(1970) and Dunner and Fieve (1974), with subsequent
studies identifying rapid-cycling patients as being
somewhat treatment-resistant to lithium, more likely
to be women than men, and having a diagnostic
relationship to bipolar rather than unipolar disorder
(Bauer et al. 1994).

1. The Symptoms of Mania and Hypomania

The classic symptoms of mania are change in mood
state to elation or irritability accompanied by symp-
toms such as grandiosity, decreased need for sleep,
racing thoughts, increase in activity, distractibility,
impulsive behavior, and increase in energy (Table 1).
The syndrome for bipolar I disorder needs to be
psychosocially disruptive and often results in hos-
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Table 1
Symptoms during mania

Mood symptoms Activity and behavior
*Irritability 80% *Hyperactivity 87%
*Euphoria 71% *Decreased sleep 81%
Depression 72% Violent�assaultive 49%
Lability 69% *Rapid�pressured speech 98%
Expansiveness 60% *Hyperverbosity 89%

Cognitive symptoms Nudity�sexual exposure 29%
*Grandiosity 78% Hypersexuality 57&
*Flight of ideas�racing thoughts 71% Extravagance 55%
*Distractability 71% Religiosity 39%
Poor concentration�confusion 25% Head decoration 34%

Regression 28%
Catatonia 22%

Delusions Fecal incontinence� 13%
Any 48% smearing
Grandiose 47%
Persecutory�paranoid 28%
Passivity 15%

Hallucinations
Any 15%
Auditory 18%
Visual 10%
Olfactory 17%

a DSM-IV criteria
*Data are weighted mean percentages of patients
Source: Goodwin and Jamison 1980

pitalization. If the patient is not hospitalized, the
symptoms need to last at least one week. Psychotic
symptoms may be present.

Hypomania has similar symptoms to mania. The
condition needs to last at least four days. However,
psychosocial disruption is not part of the hypomanic
picture, which is usually a productive time. Psychotic
symptoms are absent during hypomania. Patients with
manic or hypomanic episodes usually experience
depressive episodes just prior to or after the mania�
hypomania. Depressive episodes are defined as two
weeks or longer periods of a grouping of symptoms:
depressed mood, decreased interest in usual activities,
sleep changes (insomnia or hypersomnia), psycho-
motor change (psychomotor retardation or agitation),
appetite change (increase or decrease in appetite�
weight), loss of energy, difficulty with concentration,
psychological symptoms such as guilt, and suicidal
ideation.

2. Epidemiology

The population frequency of bipolar I disorder is
approximately one percent, that is one percent of
individuals in Western countries are likely to experi-
ence mania at some point in their life (Kessler et al.

1994). This disorder usually begins sometime after
puberty and most individuals who manifest bipolar I
disorder become ill by the age of 50. The gender ratio
for bipolar I disorder reflects equal rates for men and
women.

In contrast bipolar II disorder may be more difficult
to diagnose and differentiate from unipolar (major)
depression since hypomania is a productive state and
often not recognized as ‘illness’ by the patient. The
true population prevalence of bipolar II disorder is
unknown, although it is generally thought to be
somewhat more frequent than bipolar I disorder with
perhaps 1–3 percent of the population experiencing
lifetime episodes of depression and hypomania. The
gender ratio likely reflects more women than men,
similar to the ratio found in major depressive disorder,
where a 2:1 female to male ratio is found. The age of
onset of bipolar II disorder tends to be somewhat later
than that for bipolar I disorder with earliest onset in
puberty. However later onsets through the fifth and
sixth decades are not uncommon.

3. Bipolar–Unipolar Dichotomy

Various proposals have been made regarding the
separation of bipolar (depression with mania or
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hypomania) from unipolar (depression only) patients.
The Kraepelin concept of manic depression included
both patients with mania and depression, and those
with depression only. The bipolar–unipolar concept
originated with Leonhard et al. (1962), and was
supported by research by Perris (1966) and Angst
(1966). These studies showed higher familial rates of
mania in relatives of bipolar as compared to relatives
of unipolar patients. Further research by Dunner et al.
(1976) supported the bipolar–unipolar concept and
introduced bipolar II (patients with depression and
hypomania) as a distinct subtype. Bipolar II has been
included in the most recent diagnostic nomenclature
(Dunner 1993).

4. Mixed Mania

Mixed mania refers to a manic condition where
depressive symptoms and manic symptoms coexist.
Patients with an admixture of manic and depressive
symptoms are well described in the article by Baastrup
and Schou (1967), and generally are lithium non-
responsive and may require treatment with mood-
stabilizing anticonvulsants. Mixed mania is also
included in the correct nomenclature (DSM-IV),
although it is less well researched than typical mania
(McElroy et al. 1992).

5. Stage III Mania

The evolution of psychotic symptoms during mania
was described by Carlson and Goodwin (1973). They
studied a series of 20 patients and described a
progression of symptoms and behavior from a mild
prodome stage I through a more typical hypomania
with grandiosity (stage II) to mania complicated by
frank psychotic symptoms (stage III). The issue of
diagnosis of such patients had much to do with the
broad concept of schizophrenia in the USA at that
time and the notion that anyone who exhibited
psychotic symptoms was schizophrenic. Thus the idea
that untreated manic patients might progress through
phases to become psychotic lent some credence to the
psychoanalytic notion of mania being a psychological
defense against depression, and yet clearly differen-
tiated this condition from chronic schizophrenia, in
which affective symptoms were rare. The differential
diagnosis, however, between schizoaffective disorder
(which is now defined as chronic psychosis with
superimposed manic or depressive symptoms) versus
psychotic mania was at that time confusing.

6. Secondary Mania

The concept of secondary mania was developed by
Krauthammer and Klerman (1978) to describe manic

syndromes following or due to exposure to trauma of
the nervous system, seizures, medications, drugs, or
infectious diseases of the nervous system. This concept
has been refined in DSM-IV and classified as ‘mania
due to a general medical condition.’

7. Cyclothymic Disorder

The issue of cyclothymia as a disorder versus a
personality or Axis II problem is also one that requires
more research (Howland and Thase 1993). Indeed, it is
difficult to find research on cyclothymic disorder, as
patients with this rather stable condition rarely present
for treatment. Patients diagnosed as cyclothymic
experienced brief hypomanic periods (lasting fewer
than four days) and brief mild depressive periods
(lasting fewer than two weeks). Within a day, mood
alterations from feeling high to feeling low are com-
mon. This mood pattern is persistent for two years or
more.

8. Rapid Cycling

Rapid cycling is a type of bipolar I or a bipolar II
disorder with episodes of mania, hypomania, mixed
mania, or depression occurring at least four times a
year. This condition was noted to be less responsive to
the maintenance treatment effects of lithium carbon-
ate, and thus its distinction as a separate type of
bipolar I and bipolar II disorder highlights the
difficulty in treatment of this condition for the clinician
(Dunner and Fieve 1974). About 15 percent of bipolar
I and bipolar II patients experience rapid cycling. The
condition may itself be episodic with periods of rapid
cycling followed by periods of less frequent mood
cycles. Whereas the average frequency of episodes of
mania or depression in bipolar I disorder is about four
episodes in ten years (Winokur et al. 1969), a tenfold
or higher frequency of episodes is found for rapid-
cycling patients. The gender ratio for rapid cyclers is
such that increased rates of women are found to
experience increases in frequency of episodes (Bauer et
al. 1994). A greater percentage of patients with rapid
cycling experience a history of thyroid difficulties than
nonrapid-cycling bipolar patients. Treatment of the
rapid-cycling condition may require use of multiple
mood stabilizers, avoidance of antidepressant medi-
cation which may indeed induce cycling in some
patients, and longer treatment trials than one might
use for nonrapid-cycling patients.

9. Differentiation of Rapid Cycling, Mixed
Mania, and Cyclothymic Disorder

Rapid cycling, mixed mania, and cyclothymic disorder
are characterized by frequent fluctuations in mood
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from high to low. Mixed mania is a manic-like episode
wherein there are both manic and depressive symp-
toms present at the same time. It is severe and
disabling. Cyclothymic disorder is a rather stable mild
condition with very frequent mood shifts from de-
pression to hypomania. Rapid cycling has formed
episodes of illness (hypomanic episodes of at least four
days and depressive episodes of at least two weeks). In
mixed mania and cyclothymic disorder there is often
within-a-day cycling, such that the patient will ex-
perience rapid changes of high and low moods. Mixed
mania is a briefer and a more severe state than one
might experience with a patient who is cyclothymic,
where the mood shifts are mild, not especially dis-
ruptive, and persistent for two years or more.

10. Euphoric �s. Irritable Mania

Clinically, two types of mania may be encountered. In
one the patient is jovial, elated, euphoric, and funny,
and in the second the patient may be irritable,
paranoid, and more threatening. However, in both
conditions there are frequently mood alterations from
depression to irritability to normal mood to elation.
Perhaps the hallmark of the mood disorder in mania is
its lability.

11. Interpersonal Beha�ior

Interpersonal effects of mania are described in a classic
article by Janowsky et al. (1970), which discusses the
effects of manic behavior on others. Often there is a
need for discussion among the individuals involved
with the treatment of the manic patient so that all have
the same approach and are aware of the same
information. If not, the manic patient is likely to create
a sense of havoc among those trying to give treatment
by pointing out discrepancies in the treatment plan.

12. Treatment

Treatment of acute mania has indeed been consider-
ably advanced by the introduction of lithium car-
bonate. Although acute mania is also well treated with
antipsychotic drugs these generally lack the long-term
mood-stabilizing effects of lithium. More recently,
several anticonvulsants have been shown to have long-
term mood-stabilizing effects for bipolar I disorder
and it is likely that some of the new generation
antipsychotic drugs may also be of benefit in long-
term stabilization of this illness.

In contrast, bipolar II disorder is usually viewed as
recurrent depression and the hypomania as a time of
productivity. Thus individuals with this condition are
less likely to ask for treatment for the hypomanic
phase, which they view as a productive time of their

life. However the approach to treating bipolar II
disorder is indeed to prevent the recurrence of hypo-
mania, and by stabilizing the hypomania the tend-
ency to recurrent depressions is also stabilized. It
should be noted that the suicide rate in bipolar I and
bipolar II patients is considerable, particularly during
depressed phases, and that the behavior of bipolar I
patients when manic may result in their being hospi-
talized or jailed because of events related to their
hyperactivity, manic grandiosity, and at times gran-
diose delusions.

Sometimes individuals during a manic syndrome
will develop the stage III noted by Carlson and
Goodwin (1973) and the psychosis may be mood
congruent (delusions consistent with the elation or
grandiosity evidenced by the patient, such as a belief
that one has special powers). On the other hand, the
delusions may be mood incongruent and have little to
do with the mood state of the patient (for example, a
sense that television programs are shown in order to
control their thoughts). The presence of psychosis
during mania should lead one to combine treatment
with mood stabilizers, antianxiety medication, seda-
tives, and antipsychotic medication (see Prophylaxis in
Psychiatry).

13. Summary

The concept of mania has evolved throughout the
centuries from a disorder seen as separate to a
condition combined with other mood states (manic-
depressive illness) to bipolar I and bipolar II disorders.
Further changes in the nomenclature to characterize
additional subtypes of bipolar I and bipolar II dis-
orders (such as rapid cycling) have added to our ability
to develop treatment patterns for specific patients.

Future research is likely to focus on issues related to
patients whose mania is mixed, as they present more
difficult treatment issues. Additional research is
needed for patients whose mania is more likely to be
secondary to a history of polysubstance abuse, medical
causes, head trauma, or other brain diseases. Fur-
thermore, since the medications which are currently
available are not always effective, there needs to be
further development of pharmacotherapy both for the
treatment of acute mania as well as for the stabilization
of depressive episodes in bipolar patients.

See also: Bipolar Disorder (Including Hypomania and
Mania); Comorbidity; Depression; Depression, Hope-
lessness, Optimism, and Health; Kraepelin, Emil
(1856–1926); Mental Illness, Epidemiology of; Pro-
phylaxis in Psychiatry; Psychotherapy and Pharma-
cotherapy, Combined; Schizophrenia and Bipolar
Disorder: Genetic Aspects
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D. L. Dunner

Manifestoes, Party

Manifestoes or platforms are the programs usually
issued by parties in campaigning for elections. They
give an analysis of current problems and future
developments endorsed—uniquely—by the party as a
whole through its formal procedures. As such they are
crucial to the operation of the democratic mandate:
the idea that parties are chosen by electors for
government on the basis of the competing policies they
present. Only in the manifestoes can such competing
policies be found, since the manifesto is generally the
only policy statement endorsed officially by the party
as a whole—in the election or indeed at any other time.
The unique standing of the manifesto as a statement of
official party policy renders it useful practically, as a
guide to the media and (indirectly) electors, about
what the party stands for; and also, crucial ana-
lytically, as the best indicator of what the party’s
collective preferences are. It is, however, a coded
statement designed to win over votes. Hence its
interpretation has to be based on assumptions about
how parties compete for votes, which are described
below.
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1. The Nature of the Manifesto

In the UK, USA, and some continental European
countries, manifestoes are published by the party as
booklets at the official start of the election campaign.
There have been clear physical changes in both
appearance and length during the postwar period.
They have become markedly longer and noticeably
glossier. Starting out as badly printed, unillustrated
pamphlets immediately after World War II, they have
in some later cases approached the size of books. A
more recent tendency is to have a plethora of glossy
photographs, colored charts, and figures to reinforce
and break up the text, which itself is headed by and
interspersed with soundbites.

Elsewhere, practices in regard to the publication of
election programs differ. In France, programs have
sometimes been published commercially as books,
which have attained the best-seller list! In Scandinavia
and Canada they have at times appeared as separate
pamphlets addressed to women, youth, workers, and
other demographic groups. In Japan, they are widely
diffused as summaries of interviews with the party
secretaries, published in the leading mass circulation
newspapers. In Australia and New Zealand they do
not even get into print, but are substituted by an hour-
long television address from the party leader—the
content of which is organised along conventional
lines, and so covers much the same range of
topics broken into the same kinds of sections as in the
USA and UK.

These variations may reflect a growing realization
that most electors do not read party programs even if
they are pushed through their door. Instead they get
an impression of them from media discussion. Media
presenters, on the other hand, read programs very
carefully, using them to start debates and confront
party spokespeople if they try to pull back from
concerns expressed in the document. In this sense the
manifesto constitutes a policy equilibrium point for
the party set at the outset of the campaign (Budge
1994).

Reading the document casually, however, one might
be hard pressed to discover much policy content at all.
Until recently specific promises have been limited and
confined mostly to pledges on peripheral problems
where the party knew it could deliver with some
certainty if it became (part of) of the government
(Rose 1980). Most of the text discusses general trends
and developments under such headings as Youth,
Unemployment, the Economy, and so forth. Depend-
ing on whether the party is in government or
opposition it describes the situation in optimistic or
pessimistic terms, sometimes going into the historical
achievements of the party or stressing the importance
of the area.

Rarely, however, is the text more specific than this.
The manifestoes of competing parties do nonetheless
succeed in presenting quite contrasting diagnoses of

the current situation—one painting a glowing picture
of free enterprise surging ahead amid general pros-
perity, another pointing to growing social inequalities
and the pressing need for government intervention.
Without further information one could not even be
sure if they appeared at the same election or at different
ones.

2. Electoral Competition and the Manifesto

The reason for structuring election programs in this
way is to be found in the view party strategists take of
competition for votes. In line with Riker’s (1993,
p. 105) ‘dominance principle,’ electors are seen as over-
whelmingly endorsing one ‘obvious’ line of policy in
each area: cutting taxes, strengthening law enforce-
ment, extending social provision, and so forth. Par-
ticular parties, because of their record and ideology,
are associated with each favored line of policy. If you
want to cut taxes you will not vote Socialist but you
will if you want to extend welfare.

For the parties, competition thus consists in getting
‘their’ issues—the ones on which they are associated
with the popular line of action—on to the agenda. To
do this they need to emphasize the importance of such
issues compared with those which favor rivals. Their
manifesto progresses this process by talking a lot about
their party issues, ignoring areas ‘belonging’ to rival
parties. As the task is to convince media and electors
of these issues’ importance, the manifestoes can ignore
fine details of policy in favor of general discussion—a
tactic which, conveniently, does not tie parties down
to specific actions when in government.

The view of party competition which emerges from
analyses of manifestoes (Robertson 1976) is thus one
in which relative emphases on different issues sub-
stitute for direct confrontation over differing policies
on the same issue. This is not to say, however, that
parties are not putting forward different programs of
government. Parties which talk a lot about taxes mean
to cut them and parties discussing welfare mean to
extend it. Manifestoes are about priorities between
tax, welfare, and other areas, even if the other side to
the debate—cutting services or increasing taxes—goes
unstated.

3. Using Manifestoes in Political Research

The way manifestoes are written makes them relatively
easy to analyze quantitatively. By counting sentences
or words into different policy areas and percentaging
them out of the total to standardize for length, one can
contrast left-leaning and right-leaning parties and even
characterize their attitudes within different policy
areas (Klingemann et al. 1994). Word counts of
electronic texts can be performed easily by computer
programs, opening up new possibilities of research
once the techniques are better validated. Sentence
counts have been carried out manually for all signifi-
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Figure 1
‘Leftness’ and ‘rightness’ of US party policy, estimated from platforms 1952–96

Figure 2
British parties’ support for social conservatism, estimated from manifestoes 1945–97

cant parties in 51 countries over the postwar period,
from the time of the first democratic election (Budge et
al. 1987).

Given the manifestoes’ standing as the sole
authorized statement of party collective policy pref-
erences, such analyses can give an exact picture of
parties’ ideological progression and shifting policy
stances over the postwar period. This is illustrated in
Fig. 1, which traces the US Democrats’ and
Republicans’ left–right movement over the postwar
period. (Left–right is measured by adding all per-

centage mentions of ‘rightist’ issues and substracting
from this the total percentage mention of ‘left-wing’
issues, Klingemann et al. 1994, p. 40.)

Figure 1 shows first of all that Democrats and
Republicans take up the standard left and right
positions assumed by Socialist and Conservative
parties in other countries. The validity of interpreting
US party competition in left–right terms is supported:

(a) by the way in which contrasts between the
parties mirror the historical record—for example, far
apart at the ‘Goldwater’ election of 1964, closer in
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1992 with Clinton’s famous move to the right;
(b) by the high correlation between presidential

platform positions and the relative ‘liberalism’ of
subsequent presidential policy (McDonald et al.
1999). (This finding incidentally illustrates the use-
fulness of comparing manifesto commitments with
actual policy as a method of checking out mandate
theory, (Klingemann et al. 1994);

Figure 1 also serves as a check on Downsian theories
of party competition which predict policy convergence
between parties as both seek to position themselves
near the median elector (Downs 1957). Clearly this
expectation is not fulfilled as the US parties always
maintain their ideological distance from each other,
even where they converge to some extent, as in 1992.
Their patterns of movement are explained better by
the ‘saliency’ theory, where parties are stuck with their
traditional issue positions and can act strategically
only by varying the emphasis they put on them (Budge
et al. 1987).

Such changes can be monitored for the separate
issue areas by seeing what percentage of sentences are
devoted to them in the manifesto at different elections.
Figure 2 traces British parties’ concerns with tra-
ditional morality and law and order (‘social con-
servatism’) over the postwar period. The Conservative
Party generally appropriates this areawhere it presents
itself as the defender of ‘family values.’ However,
Labour emphasized it a great deal in the 1997 General
Election when it was a major component in the party’s
rightward shift (Evans and Norris 1999).

4. Linking Manifestoes to Election Change

As well as supplementing historical analyses of party
change, such ‘maps’ of party movement can also be
related to voting behavior. Instead of estimating party
positions indirectly by asking electors about them, we
can actually study the effect of a party’s strategic
adjustments on electors’ perceptions and subsequent
voting decisions. This extends the possibilities of
linking such phenomena as ‘revisionism’ to electoral
reactions, to see if it actually has the effects claimed for
it (Evans and Norris 1999, pp. 87–101). Methodo-
logically one can marry textual analysis to survey
research to deepen the insight provided by both.

5. Linking Manifestoes to Go�ernment Action

Manifestoes mediate between electors’ preferences
—expressed by voting for the closest party—and
government actions as mirrored in expenditure or
legislation. As well as investigating what impact they
have on electors, the priorities in the manifesto can be
related to government policy outputs. Research has
shown them to be quite closely linked (McDonald et

al. 1999), thus upholding ‘mandate’ ideas that the
party or parties in government have been popularly
authorized to carry through their program and indeed
have a responsibility to carry it through.

This moral commitment is reinforced by two other
characteristics of manifestoes, which give them an
impact in government.

(a) Manifestoes reaffirm party ideology, applying it
to specific policy areas. Thus most party represen-
tatives, who belong to a party in the first place because
they subscribe to its principles, actually want to carry
out manifesto commitments regardless of electoral
considerations.

(b) The manifesto is often the only worked out
program the party has for government. Even where
coalition partners make a policy agreement about
what to do, the separate party manifestoes feed into it.
For practical reasons of coordination and planning in
government therefore, the manifesto is an indispens-
able document.

6. O�erall Role and Significance of Manifestoes

Cynicism about the extent to which parties keep their
promises, and hence about the significance of the
manifesto which contains them, is easy. The election
program has often been seen as a ‘mere piece of paper’
forgotten immediately after the party gets into govern-
ment. The research cited above, however, shows that
the manifesto deserves to be taken more seriously,
both by voters and political analysts. Parties are
responsible, both in maintaining consistency with
previous policy and in carrying it out in government.
This would hardly be so if they just shifted policies
around in response to electoral expediency. What
Figs. 1 and 2 show is considerable stability in the
positions taken by the only policy document which
parties issue collectively. This renders it an invaluable
source for studying party intentions and preferences,
and a good guide to what they will do in government.

See also: Conservatism: Theory and Contemporary
Political Ideology; Democratic Party; Ideology: Politi-
cal Aspects; Issue Constraint in Political Science;
Party Identification; Party Responsibility; Republican
Party
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Mannheim, Karl (1893–1947)

As a classic of sociology, Karl Mannheim is the author
of one book, with three lives. Ideologie und Utopie
(Mannheim 1929) was the most widely debated book
by a living sociologist in Germany during the climactic
years of the Weimar Republic; Ideology and Utopia
(Mannheim 1936) has been a standard in American-
style international academic sociology; and the quite
different German and English versions of the book
figure in reappraisals of Mannheim initiated by new
textual discoveries (Mannheim 1980, 1984) and re-
publications (Wolff 1993, Mannheim 1952, 1953,
1956), fostered by a reopening of questions the
discipline of sociology had once deemed closed.
Mannheim’s sociological theorizing has been the
subject of numerous book-length studies, evidence of
an international interest in his principal themes (e.g.,
Endreß and Srubar 2000, Gabel 1987, Kettler and
Meja 1995, Santambrogio 1990). As a living social
thinker, Karl Mannheim was not in fact the author of
any work he himself considered a finished book, but
rather of some 50 major essays and shorter treatises,
many later published in book form.

Born on March 27, 1893 in Budapest, the son of
prosperous Jewish parents, Mannheim studied in
Budapest, Berlin, Paris, and Heidelberg, held aca-
demic posts at Heidelberg, Frankfurt, the London
School of Economics and the University of London,
and died January 9, 1947 in London. His biography,
one of intellectual and geographical migration, falls
into three main phases: Hungarian (to 1919), German
(1919–33), British (1933–47). Among his most im-
portant early intellectual influences are Georg Luka� cs,
Oscar Ja� szi. Georg Simmel, Edmund Husserl,
Heinrich Rickert, and Emil Lask. Mannheim was also
strongly influenced by the writings of Karl Marx, Max
Weber, Alfred Weber, Max Scheler and Georg
Dilthey. Through these and other authors, German
historicism, Marxism, phenomenology, sociology
and—much later—Anglo-Saxon pragmatism became
decisive influences upon his work.

Mannheim spent his first 26 years in Budapest,
where he graduated in philosophy and precociously
participated in the intellectual life of the ‘second
reform generation’ born a decade earlier. The ad-
vanced thinkers of the time were divided between

proponents of modernization oriented to French and
English social thought and prophets of radical cultural
rebirth inspired by Russian and German models.
Mannheim did not think that his dedication to the
latter group, led by the philosopher Luka� cs, entailed a
blanket rejection of the former, under the sociologist
Ja� szi. Luka� cs’ wartime Sunday Circle in Budapest may
have devoted its meetings to Dostoevski and Meister
Eckhardt, with Mannheim in eager attendance, but
Mannheim was also proud of his acceptance in the
Max Weber Circle when he was in Heidelberg, and
during a visiting semester in Berlin in 1914
he attended the lectures of Georg Simmel, the
subtle mediator between cultural philosophy and
sociology.

Mannheim lived in Germany from 1919, when he
fled the counter-revolutionary regime in Hungary,
until 1933, when National Socialist decrees forced him
out of the university and he left Germany for England.
Within a few years of his transfer from the Budapest
intellectual scene toGermanuniversity life,Mannheim
began work in Heidelberg on a habilitation thesis in
cultural sociology under Alfred Weber. Mannheim’s
sociological interpretation of the rise and self-differ-
entiation of conservatism was subtitled A Contribution
to the Sociology of Knowledge, and its submission
coincided with Mannheim’s publication of an article
devoted to his critical encounter with Max Scheler,
who recently had brought the concept of the sociology
of knowledge into discussion. Mannheim’s inaugural
address as university instructor at Heidelberg set out
the parameters of ‘the contemporary state of sociology
in German,’ dealing with Weber, Troeltsch, and
Scheler. Sociology, he believed, provided the frame
of reference for twentieth century thinking as a
whole.

Mannheim’s aloofness, however, from the special-
ized ‘state of sociology’ question, as well as his
equation of the main currents of contemporary
thought with the leading sociological theories, indicate
that his move from philosophy to sociology cannot be
understood as a simple change of academic specializ-
ations. Sociology, in his view, was a more compre-
hensive undertaking than the academic discipline still
taking form. Goaded in 1929 by a charge of ‘socio-
logism’ against Ideologie und Utopieby the noted
literary scholar, Ernst Robert Curtius, Mannheim (in
Meja and Stehr 1990) again invoked the heritage of
Weber, Troeltsch, and Scheler against the literary
scholar’s accusation of treason to humanism, present-
ing these sociologists as modern German classics, as ‘a
great heritage, a tradition that must be built upon.’

The novelty in Mannheim’s approach to the so-
ciology of knowledge is epitomized in three distinct
claims. First, and most controversial, is the contention
that boundaries between manifestly ideological and
ostensibly scientific modes of explaining the cultural as
well as the social world are porous, with sociology of
knowledge emerging in the border region, as a reflexive
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therapy for both domains. Second, is the concomitant
conception of ideologies as cognitive structures that
are variously flawed, limited, perspectivistically one-
sided, subject to correction from other perspectives,
and nevertheless productive of knowledge. The third
claim, then, is that the sociology of knowledge bears
on the answers to substantive questions addressed by
ideologies, consequently contributing directly to pol-
itical orientation. It does so not because knowledge of
social genesis can determine judgments of validity, but
because systematic pursuit of such knowledge fosters a
comprehensive synthesis and renders particularistic
ideologies obsolete.

Mannheim’s strategy involves two steps. First, the
variety of ideas in the modern world is classified
according to a scheme of historical ideological types,
in keeping with his thesis that the ideological field has
moved from atomistic diversity and competition to
concentration. Liberalism, conservatism, and social-
ism are the principal types. Second, each ideology is
interpreted as a function of some specific way of being
in the social world, as defined by location within the
historically changing patterns of class and generation-
al stratification. Liberalism is thus referred to the
capitalist bourgeoisie in general, and various stages in
its development are linked to generational changes.
Similar analyses connect conservatism to social classes
harmed by the rise to power of the bourgeoisie, and
socialism to the new industrial working class. Each of
the ideologies is said to manifest a characteristic ‘style’
of thinking, a distinctive response to the issues that
systematic philosophy has identified as constitutive of
human consciousness, such as conceptions of time and
space, the structure of reality, human agency, and
knowledge itself. The political judgments and recom-
mendations of purely ideological texts must be taken
in that larger structural context. The style of thinking
is most apparent in the way concepts are formed and
in the logic by which they are interlinked. Each style
expresses some distinctive design upon the world
vitally bound up with the situation of one of the social
strata present in the historical setting.

Sociology of knowledge seeks to give an account of
the whole ideological field, in its historical interaction
and change. To have a method for seeing this means to
see in a unified way what ideologically oriented viewers
can only see in part. Mannheim draws on Marxism for
a conception of politics as a process of dialectical
interplay among factors more ‘real’ than the com-
peting opinions of liberal theory. But neither the
proletariat nor any other socio-political force is bearer
of a transcendent rationality, historically destined to
reintegrate irrationalities in a higher, pacified order.
The contesting social forces and their projects in the
world are in need of a synthesis that incorporates
elements of their diverse social wills and visions.
Syntheses in political vision and in the social sciences
are interdependent. Sociology of knowledge fore-
shadows and fosters both.

Mannheim’s call to a professorship in Frankfurt
followed the remarkable recognition earned by his
further work in sociology of knowledge. In his pres-
entation on ‘Competition’ at the Sixth Conference of
German Sociologists in 1928 (in Wolff 1993),
Mannheim audaciously used the value-judgment con-
troversy in recent sociology to illustrate his theses
about the connectedness to existence (Seins�er-
bundenheit) of social thought and the operations of
socially grounded competition to generate syntheses
that transcend intellectual conflict. Ideologie und
Utopie, consisting of three essays on ‘politics as a
science, ‘utopian consciousness,’ and an explication of
the concepts of ‘ideology’ and ‘utopia,’ generated great
excitement that launched Mannheim in his new set-
ting, recognized in the wider intellectual community as
a significant and controversial personality. Questions
about varieties of knowing and about the ways in
which newknowledge depends on authentic grounding
in the contexts of existing knowledge are the major
themes of much of Mannheim’s work during this
period. His seminal paper on The Problem of
Generations (1927), which continues to have a lasting
impact in sociological research and analysis (especially
by way of cohort analysis and the sociology of the life
course), also belongs here.

The sociology of knowledge dispute about Ideologie
und Utopie (Meja and Stehr 1990) was mainly philo-
sophical and political, with the focus, first, on
Mannheim’s hope of overcoming both ideology and
political distrust through sociology of knowledge;
second, on his conception of the intelligentsia as the
social stratum uniquely equipped and even destined
for this task; and third, on his activist conception of
sociological knowledge, as a mode of mediating
between theory and practice. In Science as a Vocation
(1922), Max Weber had distinguished between words
in politics and in science, likening the former to
weapons for overpowering opponents and the latter to
ploughshares for cultivating knowledge. Mannheim
offers the sociology of knowledge as an ‘organon for
politics as a science,’ as a way of bringing about the
biblical transformation of swords into pruning hooks
prophesied by Isaiah. His proposals were widely
canvassed in the leading periodical reviews and sub-
jected to intense criticism, but his reading of the
intellectual situation was almost universally ap-
plauded. In the cultivated Weimar public and among
the participants in the ‘Weimar conversation’ about
social thought after Nietzsche and Marx, Ideologie und
Utopiefigured as the representative book of its time,
whether as symptom of cultural crisis or as promise of
a way out.

During his five semesters as professor in Frankfurt,
however, Mannheim declined the role of public in-
tellectual, He separated the professional aspects of his
activities from his public reputation. While he drew
close to Paul Tillich and his circle of religious socialists,
celebrated and embattled as an ‘intellectual,’ he
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nevertheless increasingly defined himself as a pro-
fessional sociologist. Never having exposed himself
politically, he was caught unaware by the Nazi
measure that deprived him of his professorship on
grounds of his foreign birth and Jewish ethnicity.
Ideologie und Utopie had been favorably treated in the
Socialist periodical, Die Gesellschaft, but the four
articles published there (by Hannah Arendt, Herbert
Marcuse, Hans Speier, and Paul Tillich, were all more
critical than the reception that his work received in Die
Tat, a periodical of the activist Right. The hard Left
treated himas a betrayer ofMarxism. SoonMannheim
was a refugee in Amsterdam. Neither his sociology nor
his politics had anything to do with his exile from
Germany.

In the summer of 1933, Mannheim was appointed to
a special lectureship at the London School of Econ-
omics. Neither the times nor his situation were
conducive to pursuing sociology of knowledge studies,
however. Mannheim saw it as his mission to diagnose
the general crisis he held responsible for the German
disaster and to promote prophylactic and therapeutic
measures in Britain. His sense of urgency and his
grand theoretical ambitions enthused students, but
they estranged the professional sociologists led by
Morris Ginsberg, who were engaged in a difficult fight
for academic respectability of a discipline still widely
dismissed by the English university establishment.
Although marginalized at the London School of
Economics, the only British institution with a chair in
Sociology, Mannheim made a place for himself as a
public intellectual, especially after his acceptance by a
circle of Christian thinkers that included T. S. Eliot
and whose periodic discussions and publications
centered on a theme of cultural crisis hospitable to
Mannheim’s sociological interpretations.

In Britain Mannheim continued to focus on the
relationship between knowledge and society, his life-
long topic. Writing in Man in Society in an Age of
Reconstruction, a work no less influential in the
postwar years than Ideology and Utopia, he now claims
that the sociology of knowledge has lost its strategic
centrality with the demise of ideological competition
(Mannheim 1940) and calls for ‘a new experimental
attitude in social affairs,’ in view of the ‘practical
deterioration of the ideals of Liberalism, Communism,
and Fascism.’ The National Socialist dictatorship,
Mannheim argues, exploits a socially unconscious
mass response to a worldwide crisis in the institutions
of liberal civilization, involving the obsolescence of its
regulative social technologies—from markets to par-
liaments to elitist humanistic education. He pleads for
planned social order that strategically utilizes the new
social technologies that undermine the spontaneous
self-ordering of the previous epoch. A consensual
reconstruction could save human qualities and diver-
sities earlier privileged by liberalism, unlike the violent
homogenization imposed by communist or national
socialist control through command. Timely action

guided by awareness of the impending crisis by leading
strata, notably the English elite of gentlemanly profes-
sionals, can tame the processes that would otherwise
destroy liberal civilization and condition mass popu-
lations for dictatorial domination. ‘Planning for free-
dom’ presupposes a reorientation among traditional
elites, their acceptance of a sociological diagnosis of
the times, and their willingness to learn prophylactic
and therapeutic techniques (Mannheim 1943).
Mannheim now claims for sociology the ability to
ground and coordinate interdisciplinary approaches
in planning. His lectures and writings on ‘planning’
won him an interested audience, especially during the
war and immediate postwar years, and his conception
of a post-ideological age was never altogether sub-
merged by the Cold War (Mannheim 1950). As his
wartime slogan of ‘militant democracy’ justified Ger-
man measures against leftists during the middle
decades of the century, his slogan of the Third Way is
heard at the beginning of the new millennium in
support of political designs he would have found
familiar.

Among sociologists, however, Mannheim’s stand-
ing was defined by the reception of Ideology and
Utopia. In his preface Louis Wirth casts the work
primarily as a contribution to objectivity in social
science. The professional consensus is formalized in
R. K. Merton’s authoritative essay in 1945 on ‘The
Sociology of Knowledge’ (in Merton 1957). Merton
includes Mannheim in a group of social theorists from
Marx to Sorokin whose diverse approaches to ‘the
relations between knowledge and other existential
factors in the society and culture’ he relates to
questions and alternatives that provide an agenda for
the theoretical clarification and empirical research
required to build sociology. Merton’s ‘paradigm’ for
the sociology of knowledge sets out five key issues: the
existential basis of mental productions, the varieties
and aspects of mental productions subject to so-
ciological analysis, the specific relationship(s) between
mental productions and existential basis, the functions
of existentially conditioned mental productions, and
the conditions under which the imputed relations
obtain. Crediting him with having sketched the broad
contours of the sociology of knowledge with skill and
insight, Merton nevertheless finds Mannheim’s theory
loose, burdened with dubious philosophical claims,
and insists that the relations between knowledge and
social structure can be clarified only after they are
‘shorn of their epistemological impedimenta, with
their concepts modified by the lessons of further
empirical inquiry’ (Merton 1957, p. 508).

The condition for Mannheim’s acceptance as de-
serving sociological pioneer was the discarding of the
concept of total ideology and his way of questioning
both social science and social knowledge. The editors
of three posthumous collections of Mannheim’s
essays, his intimate friends and noted social scientists,
Paul Kecskemeti and Adolph Loewe, reinforced the
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consensus view. As Mannheim became acquainted
with Anglo-American social science, they argued,
empirical social psychology displaced continental
philosophies as the theoretical framework for his
thinking, and his early writings merit consideration
primarily as brilliant anticipations of later develop-
ments. In Merton’s sociological theory classes during
the 1950s, Ideology and Utopia often followed
Machiavelli’s Prince in the syllabus, as source material
for an exercise in transmuting suggestive ideas into
testable propositions. Mannheim’s work had joined
the list of historical authorities celebrated as legiti-
mating precursors of a settled way of defining and
doing sociology.

We can trace the renewal of attention to the
historical social thinker, Karl Mannheim, to renewed
conflicts about the subject, method, and attitude of
sociology. The connection is not simple, since the
attack on the disciplinary consensus, where historical
models were involved, was more likely to call on
Marxist writers or on figures like Theodor W. Adorno,
Max Horkheimer, and Herbert Marcuse, who had
been among Mannheim’s harshest contemporary crit-
ics. The effect, nevertheless, was to relegitimate ques-
tions about the historicity of social knowledge, the
problem of relativism, and the paths of reflexivity
open to social thinkers—the issues filtered out of
Mannheim’s thought in his American reception—and
to provide a new point of connection for those
sociologists (e.g., Wolff 1993) who had continued
puzzling over the issues debated when Ideologie und
Utopie first appeared. Berger and Luckmann’s influ-
ential phenomenological reformulation of the socio-
logy of knowledge in The Social Construction of
Reality (1966) represents a departure from
Mannheim’s sociology of knowledge. All knowledge,
both objective and subjective (and including ideology,
propaganda, science and art), is now seen as socially
constructed. Berger and Luckmann examine how
forms of knowledge are maintained and modified by
the institutions and individuals embodying and em-
bracing them.

In the newly fluid state of questions appropriate for
sociological theory, Mannheim’s famous Ideology and
Utopia no longer stands alone among his writings, and
his insistence on essayistic experimentalism is no
longer ignored. There are no propositions to be
distilled out of Mannheim’s work; there is just the
thoughtful encounter with it. Mannheim’s prediction
about the consequences of uncovering the ‘massive
fact’ of knowledge in society and society in knowledge
has been borne out. Yet we are not beneficiaries of any
‘progress’ in thought, as post-modernists paradoxi-
cally often suppose: we may well have to think deeply
about old texts, however we class them.

See also: Bourgeoisie�Middle Classes, History of;
Class: Social; Conservatism: Theory and Contem-

porary Political Ideology; Democracy; Democracy,
History of; Historicism; Ideology: History of the
Concept; Ideology, Sociology of; Knowledge, Socio-
logy of; Liberalism; Marxism in Contemporary
Sociology; Marxist Social Thought, History of;
National Socialism and Fascism; Objectivity of Re-
search: Ethical Aspects; Objectivity: Philosophical
Aspects; Phenomenology: Philosophical Aspects;
Planning, Politics of; Pragmatism: Philosophical
Aspects; Pragmatist Social Thought, History of; Re-
flexivity in Anthropology; Relativism: Philosophical
Aspects; Social Changes: Models; Social Inequality in
History (Stratification and Classes); Socialism;
Theory: Sociological; Utopias: Social; Weber, Max
(1864–1920); Weberian Social Thought, History Of;
Working Classes, History of
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Maoism

Maoism refers primarily to the ideology, politics and
writings of Mao Zedong (1893–1976; also romanized
Mao Tse-tung). In official Chinese discourse the term
‘Mao Zedong Thought’ (sixiang) is used rather than
‘Maoism (zhuyi), out of deference to Marxism–
Leninism. It can also refer to the ideology of groups
who take Mao Zedong as a political model, or to the
official role of Mao in the orthodoxy of the People’s
Republic of China. Mao considered himself to be
creatively applying the general theory of Marxism–
Leninism to Chinese conditions, and the inextricable
interplay of his politics and thought make it difficult to
abstract a theoretical essence of Maoism. Because of
the radical turn in Mao’s politics in his later years,
most prominently in the Cultural Revolution, the
content and effect of Maoism underwent major
changes. Since Mao’s political achievements were the
prerequisite for his ideological role within China and
for his attractiveness as a model for radical political
movements elsewhere, Maoism beyond Mao has had a
varied and shifting ideological content.

1. Mao Zedong’s Theory and Practice

Mao never considered himself primarily a theoretical
innovator. Indeed, the ideas that he was most proud
of, namely, the unity of theory and practice and the
particularity of contradiction, both emphasized the
primacy of practice and they emerged as general
reflections on his political experience. Correct revolu-
tionary leadership—which was Mao’s principal
concern—depended on a practical dialectic involving
an understanding of one’s situation derived from
grassroots investigation and the experimental appli-
cation of an ideological plan of attack. Although Mao
considered himself to be operating within the frame-
work of Marxism–Leninism, his respect for the prob-
lems of practical application went well beyond Marx’s
philosophical commitment to the unity of theory and
practice or Lenin’s instrumental notion of tactics.

1.1 Basic Background

Mao was an intellectual among peasants and a peasant
among intellectuals. In a rural country suffering total
chaos, the combination was the key to his success. In
a postrevolutionary party–state attempting to mod-
ernize, it was the source of catastrophic political
interventions.

Born in the hinterland of Hunan, a rural province,
Mao rose quickly to leadership among his cohort of
scholars in the provincial capital. From the beginning,
his leadership combined practical activism with vo-
racious reading and intellectual engagement. His first
published article, emphasizing the importance of
physical education, appeared in the leading national
journal of young intellectuals in early 1917. Mao was
a provincial leader in the May Fourth Movement of
1919, the abrupt and radical beginning of mass politics
in China, and he became a founding member of the
Communist Party of China (CPC) in 1921. The CPC
began as an urban and cosmopolitan movement
inspired by Bolshevism, and it was almost by accident
that Mao rediscovered his rural roots and emphasized
the importance of the peasantry to a meaningful
revolution in China. The Hunan Report (1927), one of
his most famous works, captures the enthusiasm of his
rediscovery of rural revolutionary potential in the
context of optimism about an impending national
revolution.

Instead of victory, however, the CPC was destroyed
in 1927, and remnants fled to remote rural areas. In the
new, bleak context of survival in the countryside, Mao
began towork out practices of land reformand guerilla
warfare, and his success eventually led to his leadership
of the CPC after 1936 and the formulation of his
strategy of rural revolution from 1937 to 1945. In con-
formity with his own experience, Mao’s strategy was
not a theoreticalmagic bullet but rather an exhortation
to cadres to go down to the basic level and to integrate
the Party’s leadership with the concrete concerns,
limitations, and capacities of each village. From
aggregating the primal politicization and militariz-
ation of villages came the strength that overwhelmed
the government of Jiang Jieshi (Chiang Kaishek) in
1949.

The establishment of the People’s Republic of China
confirmed Mao’s confidence in himself and in
Marxism–Leninism, but it also set unfamiliar tasks of
consolidation and construction in an unfamiliar en-
vironment in which cities, bureaucrats and intel-
lectuals would necessarily play leading roles. The
Soviet Union therefore became the model for the
initial phase of China’s development. By 1956, how-
ever, Mao’s unease about developments in European
communism and his growing confidence in China’s
own experience led him to radical experimentation in
economics and politics. Having completed the tran-
sition to socialism, Mao took his goals for continuing
the revolution from Marx’s brief descriptions of a
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communist utopia: critique of ‘bourgeois right,’ abol-
ition of the differences between town and country and
between mental and manual labor, direct mass par-
ticipation in politics, and so forth. The Great Leap
Forward (1958–1961) and the Cultural Revolution
(1966–1969) were as much the tragic consequence of
Mao’s unquestioning commitment to Marxism as they
were the result of personal idiosyncrasies. In both
cases Mao retreated from the unanticipated conse-
quences of his interventions, but he did not adjust his
theoretical framework to account for the failures.

1.2 Essence of Maoism

Mao was not articulate about the basic principles of
his thought; from 1921 Marxism–Leninism provided
his explicit theoretical framework. Nevertheless, three
values are present throughout his career and underpin
his commitment to communism: revolutionary popu-
lism, practical effectiveness, and dialectics.

Revolutionary populism stems from the conviction
that the mobilized masses are ultimately the strongest
political power. All exploiters are minorities and
therefore vulnerable. The strength of the revolution
comes primarily from its closeness to the masses rather
than from doctrine or tactics. For Mao, the mass line
was not a slogan, but rather a commitment to
interactive, mass-regarding behavior by the Party that
would maximize its popular support. Mao’s successful
strategy of protracted rural revolution is the best
example of his revolutionary populism; his encour-
agement of the Red Guards to ‘bombard the head-
quarters’ in the Cultural Revolution showed the
impossibility of applying revolutionary populism
within a regime.

Mao’s concern for practical effectiveness is the most
prominent characteristic of his political and intel-
lectual style. Mao insisted on personal, concrete
investigation and once raised the slogan of ‘No
investigation, no right to speak.’ Clearly Mao’s em-
piricism had dwindled by the time of the Great Leap
Forward, when visiting a model commune was con-
sidered sufficient evidence for launching a national
campaign, but he still adjusted his leftist interventions
in the light of unwelcome facts about their effects.

Mao’s dialectics had its roots in both Marxism and
in traditional Chinese thought. Mao saw a changing
world driven by internal contradictions rather than a
static world of fixed categories. Dialectics was a
flexible method of political analysis that allowed Mao
to concentrate his attention on one problem while
affirming its interrelationship to other issues. More
importantly, the expectation that one situation would
transform into another—even its opposite—led Mao
to emphasize process in his politics rather than
institutions. The ebb and flow of the campaign cycle
was better than apparent stability. Likewise, Mao
expected unity to emerge from struggle rather than
from compromise.

2. Official Maoism

2.1 The Cult of Mao

By the end of 1936 Mao Zedong had become the
primary leader of the CPC, the Long March had been
concluded, and the war against Japan had begun.
Already in his mid-forties, Mao rose to the challenge
of distilling his experience into general principles and
applying them to the new challenge of war against
Japan. The first texts of his major theoretical writings,
Problems of Strategy in China’s Re�olutionary War,
On Practice, and On Contradiction, were produced as
lectures to the Red Army College in 1936–1937. The
Rectification Movement of 1942–1944 was a sustained
attempt to inculcate Mao Zedong Thought as the
authoritative standard of behavior. The theoretical
dimension of Mao’s leadership was confirmed at the
Seventh Party Congress of 1945. The formulation of
the Congress, that Mao Zedong Thought ‘creatively
applied Marxism–Leninism to Chinese conditions,’
has remained the official summary of Mao’s accom-
plishment. While it is deferential with regards to
general theory, it made ‘Marxism–Leninism Mao
Zedong Thought’ China’s new orthodoxy.

With the founding of the People’s Republic of
China in 1949, Mao’s public persona began a trans-
formation from revolutionary leader to symbol of a
new regime. Chinese tradition and Stalinist practice
combined to expect a glorified, all-powerful leader,
and the image reflected a tightening of Mao’s control
and a growing aloofness from collegial leadership. The
four volumes of Mao’s Selected Works were published
in the 1950s, ironically increasing Mao’s intellectual
reputation at a time when he was drifting away from
writing coherent, persuasive essays. But he was not
falling asleep. His major essay from the 1950s, On the
Correct Handling of Contradictions Among the People
(1957), raised the question of how to maintain correct
leadership after the revolution. Unfortunately, the
rather liberal answer of this essay was replaced by a
harsh one based on class struggle even before the essay
was published.

The canon of Mao’s writings and the cult of
personality took a dramatic turn in the leftist era from
1957 to 1976. Mao was supreme leader, and so his
public gestures (such as swimming the Yangtze in
1966) and ‘latest directives’ displaced any need for
persuasion. In the chaos of the Cultural Revolution
Mao and his thought became an icon of salvation.
Statues, buttons, and theLittleRedBookof quotations
became omnipresent symbols of devotion. Meanwhile,
various Red Guard groups published various un-
official Mao texts. The nadir of official adulation was
his anointed successor Lin Biao’s claim that Mao was
a genius far above the rest of humanity. After Lin’s
failed attempt to assassinate Mao in 1971 the claims of
omniscience receded, but brief quotations were printed
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in red on the masthead of China’s newspapers until
after his death.

2.2 China after Mao

By the time of Mao’s death in September 1976, support
for revolutionary leftism had hollowed out to a clique
of ideologues known (after their overthrow in
October) as the ‘Gang of Four.’ The regime then faced
the difficult challenge of claiming the legitimacy of
continuing CPC leadership while abjuring leftism and
the Cultural Revolution. In 1978 a speech by Mao was
published in which he admitted that the Great Leap
Forward was a mistake and that he was responsible
for it. Meanwhile, Deng Xiaoping resurrected the
Mao quotation ‘Seek truth from facts,’ and by 1979
had abandoned the remaining policies of the leftist
era. In September 1979 Party elder Ye Jianying made
the first public analysis of Mao’s errors, including the
‘appalling catastrophe’ of the Cultural Revolution,
and his viewpoint was formalized in the Party’s 1981
Resolution on Party History. The verdict was that Mao
was ‘seventy percent right and thirty percent wrong,’
but in effect hewas held to be correct for the first 70 per-
cent of his life and incorrect for the last 30 percent.

The general framework of honoring but criticizing
Mao has led to an explosion of available Mao texts,
memoirs by those who knew him, and historical
research. Since Mao can now be treated as history
rather than as sacred authority, texts do not have to be
adjusted for current politics as were the texts in the
Selected Works. However, the cottage industry of
academic Mao studies and the popularity of Mao
charms and votive pictures should not be mistaken for
a continuing influence of Maoism. The Cultural
Revolution was too recent and too brutal, and the
rural revolution is too distant from current challenges.
For the foreseeable future Mao’s primary function
will be as a teacher by negative example. But Mao
Zedong’s thought and his example will remain deeply
planted in China’s heritage.

3. Maoism beyond China

Ever since the visit of Edgar Snow to Yan’an in 1936
produced Red Star o�er China, Mao has been known
to the outside world and outsiders have interacted
with developments in China. Snow’s rendering of
Mao’s autobiographical interview was translated into
Chinese and served for decades as Mao’s unofficial
biography. On a less flattering note, Stalin quickly
detected Mao’s originality and maintained a private
attitude of derisive distrust towards him. By the same
token reversed, in the 1940s many international
communists considered Mao and Tito to be the most
promising new leaders. The success of China’s rural
revolution increased Mao’s credibility, and countries

as distant as Bulgaria were inspired by the Great Leap
Forward to attempt more modest leaps themselves.

The introverted radicalization of Chinese politics in
the 1960s, highlighted of course by the Cultural
Revolution, changed the pattern of external influence.
On the one hand, China seemed less attractive and
more dangerous to other countries, including other
communist countries like Vietnam. On the other hand,
those who sought radical political solutions ideal-
ized China and Mao. The fearless mobilization, the
radical egalitarianism, the thorough rejection of bour-
geois values, and the sheer vastness and excitement of
the Cultural Revolution induced people to form
splinter parties from establishment communist parties.
Mao was a major inspiration to the Khmer Rouge in
Cambodia and to the Shining Path (Sendero
Luminoso) in Peru. More broadly, by demonstrating
that great things could happen if people massed
together Maoism contributed to the world political
ferment of the 1960s.

See also: China: Sociocultural Aspects; Chinese Re-
volutions: Twentieth Century; Communism; Com-
munist Parties; Marx, Karl (1818–89); Marxian
Economic Thought; Marxism and Law; Marxism�
Leninism; Marxist Social Thought, History of; Re-
volutions, Theories of
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Mar
Marital Interaction: Effects on Child

Development

Socialization research is frequently focused on the
effects of parent–child interaction on child devel-
opment, neglecting the impact of broader family
influences, such as marital relations. In fact, associa-
tions between marital relations and child adjustment
have been reported at least since the 1920s.

1. Marital Discord and Children’s Adjustment

The publication of a landmark review by Emery
(1982), and influential papers by Rutter and colleagues
(e.g., Rutter and Quinton 1984), greatly increased
recognition of the significance of relations between
marital discord and child adjustment. Accordingly, a
particular concern in this area has been the effects of
marital conflict on child adjustment.

1.1 Children’s Psychological Problems

Relations between marital conflict and children’s
externalizing problems (e.g., aggression, conduct dis-
orders) have frequently been reported. However, the
introduction of more sensitive measures of children’s
functioning and adjustment has expanded the purview
of the possible effects of marital conflict. Thus,
evidence for links with internalizing problems (e.g.,
depression, anxiety) and for relations with children’s
academic problems and difficulties in peer relations
has accumulated in recent years (Grych and Fincham
1990).

1.2 Relations with Other Forms of Family
Dysfunction

Marital conflict co-occurs with other forms of family
dysfunction (e.g., physical and sexual abuse, Appel
and Holden 1998) and is frequently associated with
the effects of other family problems on children’s
adjustment. For example, it has been identified as a
significant factor in accounting for the effects of
divorce on children’s adjustment (Amato and Keith
1991), with high marital conflict linked with adjust-
ment problems in children before, during, and after
divorce. Marital conflict is also implicated in the
effects of parental depression on child adjustment,
and is more closely linked with problematic outcomes
in these families than parental depression for some

types of adjustment problems (Downey and Coyne
1990).

2. Direct and Indirect Effects of Marital Conflict
on Children’s Functioning

The research indicates that children are affected by
marital conflict (a) owing to exposure to these situa-
tions, and (b) because of the effects that marital
conflict has on children via changes in parenting
practices.

2.1 Effects of Exposure to Marital Conflict

Unresolved interparental discord is distressing for
children to observe, even solely as bystanders, from
infancy through adolescence. Emotional distress is
evident in children’s self-reported and behavioral
distress reactions (e.g., freezing, crying), physiological
reactions (e.g., blood pressure), increased aggressive-
ness, and their efforts to resolve or otherwise
ameliorate interparental conflicts (Cummings and
Davies 1994). Children’s problems in emotional regu-
lation when coping with anger, including interpersonal
anger (Fabes and Eisenberg 1992), have been impli-
cated in their development of adjustment problems
(Davies and Cummings 1998).

2.2 Marital Conflict and Parenting

In addition to effects caused by exposure to marital
conflict, children may also be affected by changes in
family functioning that are the sequelae of marital
conflict. In particular, links between marital conflict
and a variety of problems in parenting are reported,
including parent–child discipline problems, problems
in child management, and insecure parent–child
attachments (Erel and Burman 1995). Relatively little
research has been carried out to demonstrate why
parenting is affected, but presumably insensitivity to
children or other effects due to the preoccupying
demands of conflict with the spouse, and the spillover
of interparental hostility to interactions with the
children, are involved (Cummings and Davies 1994).

2.3 Age and Gender Differences

Children evidence increased social understanding and
disposition towards involvement in marital conflict as
they get older. Greater links with internalizing
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problems for girls and externalizing problems for boys
are frequently reported. However, recent studies
suggest that gender differences in the effects of marital
conflict change with age, and the pattern of findings
for age and gender is quite inconsistent across the
body of research in this area. Thus, while effects across
age and gender are often reported, one cannot con-
clude from current work that any one age or gender is
more vulnerable to adjustment problems caused by
high marital conflict (Cummings and Davies 1994).

3. The Term ‘Marital Conflict’

However, the relations found are, in part, a function
of how marital conflict is defined. Relations with
children’s adjustment problems are evident when
marital conflict is defined as the frequency of verbal or
physical hostility between the parents. On the other
hand, when marital conflict is defined more broadly as
how the parents handle their differences, both positive
and negative effects on children’s functioning are
reported.

4. It is not Whether but How the Parents Express
Disagreements that Matters

New developments indicate that any assumption,
either implicit or explicit, that marital conflict is a
homogeneous stimulus oversimplifies matters con-
siderably. Current research suggests that some forms
of marital conflict are moderately or even highly
associated with children’s adjustment problems,
whereas other forms of marital conflict may not at all
be linked with problems in the children. That is, the
effects of marital conflict vary considerably in terms of
how it is expressed. Accordingly, research has begun
to focus on advancing understanding of the distinction
between destructive and constructive forms of marital
conflict expression from the perspective of the child.

4.1 Distinguishing Between Destructi�e and
Constructi�e Marital Conflict

The task of differentiating between destructive and
constructive marital conflict from the children’s
perspective is in a relatively early stage of study.
A first step is to decide upon criteria for making
such distinctions. Among the possible criteria for
categorizing conflicts as destructive are whether the
behavior is linked with (a) children’s adjustment
problems, (b) problems in parenting, or (c) distress
reactions seen in the children during exposure. Con-
versely, bases for regarding behaviors as constructive
include (a) the absence of links with adjustment or
family problems, including the promotion of chil-
dren’s social competency, or (b) positive or neutral
emotional reactions by the children during exposure to
conflict, including behaviors that ameliorate children’s

negative emotional reactions (e.g., conflict resolution).
By these criteria, aggression between the spouses;
aggression towards objects; threatening statements
(e.g., ‘I’m leaving’); withdrawal or the silent treatment;
intense, escalated, proliferating conflict; or blaming
the child for marital problems qualify as destructive
conflict behaviors. By contrast, conflict resolution;
parental explanations to the children that conflicts
have been worked out; or conflicts expressed by
parents with emotional control and mutual respect
merit categorization as constructive conflict be-
haviors. However, many of the parental behaviors
that may occur during marital conflict have not yet
been examined in this regard. Moreover, these various
criteria for classifying marital conflict may some-
times yield different conclusions regarding the same
behaviors, and do not readily apply to complex inter-
parental communications in which multiple behaviors
may occur. A well-articulated theoretical model for
classifying constructive versus destructive conflict,
and empirical evidence to support such a model, are
required to support a more advance perspective on
this distinction.

4.2 Explanations for Why Marital Conflict is
Linked with Child De�elopment

A significant challenge is to identify the causal bases
for links between marital conflict and child outcomes.
Pathways of influence within families are multivariate
and complex, and the multiple directions of influence
of marital conflict on children are difficult to disen-
tangle (Cummings et al. 2000). Contrary to a common
sense expectation that repeated exposure to marital
conflict would be linked with habituation to conflict,
accumulating evidence indicates that high levels of
marital conflict are associated with sensitization to
marital conflict and other family stressors. That is,
high levels of marital conflict are linked with children’s
greater distress, anger, and aggression in response to
marital conflict, and an increased tendency to inter-
vene in parental disputes. At the level of theory,
Davies and Cummings (1994) have proposed that
these response are indicative of children’s greater
insecurity about marital relations in homes charac-
terized by high marital conflict, which contributes
to the greater risk for adjustment problems among
children from such homes.

5. Methodologies for Studying the Effects of
Marital Conflict on Children

Examining the effects of marital conflict on children
poses significant methodological challenges. For
obvious ethical reasons, one cannot test causal
propositions by means of a traditional experimental
research design. That is, one cannot randomly assign
children to groups and induce significant marital
conflict in front of the children in the experimental
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group in order to observe its effects. Moreover, each
of the methodologies that have been developed and
are appropriate for the study of this issue (e.g.,
questionnaire methodologies; laboratory observa-
tions of marital interactions; analog presentations of
marital conflict; or home observation) have both sig-
nificant methodological strengths, and weaknesses, in
absolute terms and in relation to the other metho-
dologies (Cummings et al. 2000).

6. Future Directions

The upshot is that significant further advances towards
understanding the effects of different forms of marital
conflict on children will probably require the sim-
ultaneous and coordinated use of multiple method-
ologies. The study of causal relations between different
forms of marital conflict and child development also
requires that effects be examined prospectively over
time. A future direction is to test theoretical propo-
sitions about why marital conflict affects child de-
velopment in the context of prospective, longitudinal
research designs, which is urgently needed to advance
understanding of the nature of the causal processes
and pathways of influence on the children. There is
also a need for greater study of other positive
dimensions of marital relations, which may have
directly beneficial effects on children’s functioning, or
serve to buffer children from the negative impact of
marital discord. Little is known about how other
familial (e.g., the quality of relations between a child
and a sibling) or extra-familial (e.g., the quality of
relations with a grandparent) relationships affect the
links between marital conflict and children’s func-
tioning. An urgent need is to include fathers more
directly in research, and to understand more about the
child development outcomes linked with the role of
fathers in the context of marital relations. Research
has focused on affluent, Caucasian, and Western
cultures. Greater understanding will be promoted by
more cross-cultural research and the inclusion of
samples with more diverse ethnic and socioeconomic
characteristics.

See also: Child Care and Child Development; Divorce
and Children’s Social Development; Divorce and
Gender; Early Childhood: Socioemotional Risks;
Fatherhood; Nontraditional Families and Child
Development; Parenting: Attitudes and Beliefs; Queer
Theory
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Market and Nonmarket Allocation

While markets are pervasive forms of social organiza-
tion, there are many goods and services which we do
not distribute through markets. For example, we allow
people to buy, sell, and trade cars and shirts, but
market exchanges of votes, sex, and kidneys are
banned. What reasons can be given in favor of using
and refraining from using markets? Many debates in
the twentieth century have centered around this
question. In this article, the myriad of reasons to use
or refrain from using markets—including efficiency,
distributive justice, and the effects of markets on
democratic institutions, people, and culture—are
considered. This article also examines ways of enrich-
ing the list of distributive alternatives beyond the
two poles of centralized plan and market.

1. What is a Market?

Modern economic textbooks treat markets as mechan-
isms for the production, circulation, and valuation of
goods and services. As such, they have three note-
worthy features: they are efficient, impersonal, and
oriented to individual preference and choice. Let us
consider these features in more detail.

Since rational individuals will only exchange goods
and services when they have something to gain,
markets will be efficient—purging the economy of the
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less desirable goods and moving the trading parties to
preferred positions. Economists refer to this property
of markets in terms of ‘Pareto optimality.’ A state of
affairs is Pareto optimal when no one can be made
better off (i.e., their utility increased) without someone
else being made worse off (i.e., their utility decreased).
An important result in economics, the so-called
‘fundamental theorem of welfare economics,’ shows
that in a world in which everyone could trade
everything—including futures, uncertainty, and so
on—the allocation of resources would be Pareto
optimal. This theorem formalizes the earlier conjec-
tures of Adam Smith and others, that participation in
competitive markets would lead rational self-inter-
ested individuals to produce, as an unintended conse-
quence of their private actions, collectively good
results.

Markets are also impersonal, suitable to regulating
the interactions of strangers. They abstract away from
particular features of a participant, such as his or her
race, religion, or sexual orientation and focus only on
his or her money income. The impersonality of market
relations means that each individual is indifferent to
his or her trading partners at any time. He or she has
no precontractual obligations to those he or she trades
with, and is free to consider only his or her own
interests in pursuing an exchange.

In market exchange, the parties also express their
own individual choices, pursuing their own sense of
what is good, independent of what the state or others
value. Markets are thereby conducive to individual
freedom: they accommodate individual preferences
without passing judgment upon them. By decentraliz-
ing decision making, markets give individuals a signifi-
cant measure of freedom over their circumstances.
Furthermore, one is free to walk away from any
exchange—the same deal can be struck elsewhere, as it
were. Albert Hirschman (1970) has termed this latter
feature the power of ‘exit,’ to distinguish it from the
power of ‘voice’ (i.e., speaking up).

1.1 A Contrast

The modern, neoclassical conception of economics,
developed in the late nineteenth and early twentieth
centuries by Edgeworth, Robbins, and Jevons, treats
the market as something obvious and simple. In the
standard neoclassical general equilibrium model of
a market economy formulated by Leon Walras
(1926�1954), commodities are identical, the market is
concentrated at a single point in space, individuals
have complete information about the exchange com-
modity, and exchange is instantaneous. There are,
accordingly, no costs in enforcing agreements and no
important distinctions among kinds of markets.

The neoclassical treatment of markets has produced
important mathematical results such as the funda-
mental theorem, and also allowed for the development

of powerful models which can characterize the equi-
librium properties of an entire economy. But it
depends on viewing markets as economic mechanisms
whose operation can be understood in abstraction
from the particular kinds of goods being exchanged
and the relationships between the participants. In the
neoclassical conception of markets, it does not matter
whether what is being traded is oranges, sexual
services, or credit—the nature of market exchange is
seen as the same in each case. The participants are
considered interchangeable and, given the opportuni-
ties each has for exit, no party can exercise significant
power over another. In Paul Samuelson’s words, ‘in a
perfectly competitive market, it does not matter who
hires whom: so let labor hire ‘‘capital.’’’(Samuelson
1957, p. 894) The result is that the market is viewed as
a private realm, whose smooth operation leaves no
room for political intervention: intervention is justified
only when markets in some goods fail to be established
or are inefficient.

By contrast, the classical economists–among them
AdamSmith,DavidRicardo, andKarlMarx—offered
distinct theories of the operation of markets in
different domains and focused on the opposing inter-
ests of the three main social classes—landlords, capi-
talists, and workers—who came together to trade and
between whom the social wealth was to be distributed.
Not only were markets viewed as political, in the sense
that they depended on legal property rights, but it was
also recognized that their functioning in certain realms
inevitably raised questions relevant to the structure of
public life. For example, the classical economists noted
that the market between buyers and sellers of goods
such as oranges differs importantly from the market
between buyers and sellers of human labor power.
This is because the latter kind of market involves a
good which has the unusual status of being embodied
in a human being. While we do not have to worry
about the noneconomic effects of a market on fruits,
we do need to worry about whether a particular
market in human labor power produces passivity,
alienation, greed, or indifference to others.

The classical economists saw the marketplace as a
political and cultural as well as an economic institu-
tion, where differing interests wielded power and
where some types of exchanges had constitutive effects
on their participants. Adam Smith (1776�1937) wor-
ried not only about the tendency of the owners of
capital to collude and thus block market competition,
but also about the effects of a fragmented and
monotonous division of labor on the ability of workers
to participate in political life.

2. Criteria for Assessing the Use of Markets

The most famous modern debates about the legitimacy
of market allocation versus its alternatives have
focused on its efficiency. Consider, for example, the
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debate between socialist economist Oskar Lange and
conservative economist Friedrich Hayek which took
place during the 1930s, when the Soviet experiment
was underway. Lange and Hayek debated whether a
noncapitalist economy with few market structures
could experience economic growth. Lange argued that
an ideal planned economy could allocate resources in
a more optimal manner than a perfectly competitive
market economy. In rebuttal, Hayek pointed out that
planned economies have a tendency towards bur-
eaucratic sclerosis, a lack of accountability and high
information processing costs.

Each side raised important considerations. But from
many perspectives their debate about markets can be
criticized as narrow and conceptually impoverished.
The debate not only tended to operate as if there were
just two choices—command centralized planning and
the neoclassical rendition of the market as perfectly
efficient—but also posed the issue about market or
nonmarket choice solely in terms of efficiency.

If we see the market as a complex heterogeneous
institution, which brings people into different kinds of
relations with each other for different exchanges, then
we can also see why the use of markets can raise other
concerns besides efficiency. From this broader per-
spective, not only efficiency but also the effects of the
market on the political structure of power and on
human development are relevant to determining when
and where markets should allocate goods and services
and where other institutions should be used.

2.1 Efficiency

Through the use of prices, markets indicate what
millions of goods and services are worth to sellers and
buyers. They thereby function to apportion resources
efficiently: they signal to sellers what to produce, to
consumers what to buy, and to capitalists where to
invest. The continual adjustments of supply and
demand, registered in changing prices, allow markets
to ‘clear’ inventory. When inventory is cleared, there is
no excess demand or supply: supply equals demand at
some price. The efficiency benefits that markets pro-
duce constitutes an important prima facie case for
their inclusion in an economy. Indeed, we know of no
mechanism for inducing innovation on an economy-
wide basis except market competition.

In certain circumstances, however, markets them-
selves fail to be efficient. While in the neoclassical
textbook model of market exchange transaction costs
are taken to be zero, and each participant to have
perfect information and act solely on the basis of his or
her rational self-interest, it is well recognized that these
assumptions do not always hold in reality. Thus, the
standard theorems connecting markets and efficiency
are coupled with a theory identifying ‘market failures,’
circumstances in which the utility-enhancing effects of
markets are either inoperable or eroded. For example,

markets fail when and where certain effects of an
exchange—which economists call ‘externalities’—are
not fully absorbed by the exchanging parties and are
passed on to third parties. In some circumstances,
these external costs constitute public bads: the de-
facement of the landscape, pollution, and urban decay
are notable examples. Markets also fail where there
are natural monopolies, or technologies which give
rise to economies of scale, thus making only mon-
opolistic or oligopolistic firms viable.

Recent work within mainstream economics has
shown that market failure may be more widespread
than previously supposed. This work emphasizes the
ubiquity of imperfect and asymmetric information
held by the exchanging parties (Akerlof 1970) as well
as the fact that in many exchanges the parties cannot
costlessly control one another’s behavior. (Consider
the costs of supervision that employers pay to make
sure that their workers are actually working.) Econ-
omic models now take into account the incentives
agents have to manipulate information and outcomes
in order to press their own advantages. Thus, agents
may act as if they were willing to pay less for goods and
services than they really are, or threaten to withdraw
from a trade entirely. It is now recognized that people
can act in ways that prevent markets from clearing
even in competitive equilibrium—there will be per-
sistent excess supply or excess demand. This is because
if one party wants power over the other, he or she can
achieve this by giving the other something to lose, so
that it now costs something to ‘exit.’ Thus, because not
all prospective borrowers can find loans and not all
those who seek jobs can find them, those who do have
a strong interest in complying with the banks or
owners (Stiglitz and Weiss 1981). The power that
banks thus acquire over their creditors and owners
acquire over their workers gives these markets a
political character. One might say that this recent
work emphasizing strategic action, incomplete in-
formation, and transaction costs gives mathematical
precision to some of the earlier insights of the classical
economists.

Various solutions to market failure have been
proposed including political intervention in the mar-
ketplace, expansion in the number of markets (e.g.,
allowing externalities themselves to be priced by the
market) and the use of nonmarket alternatives such as
bargaining and negotiation. The point of such solu-
tions is to restore efficiency.

In thinking about the ways that markets contribute
to efficiency, we should note that the actual efficiency
outcomes of the market depend on the initial dis-
tribution of endowments and assets. This initial
distribution is not itself part of the definition of Pareto
optimality. A state of the world can be Pareto optimal,
even if its original distribution was based on theft and
fraud or was otherwise unfair. In order to justify
market outcomes, or to use Pareto optimality norma-
tively, the theory of market efficiency needs to be
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supplemented with a theory of distributive justice.
Some theories of distributive justice focus on the
legitimacy of the initial distribution of assets while
others focus on the legitimacy of the distributive
inequalities that the market produces.

A related point is that efficiency interpreted as
Pareto optimality has only modest moral content.
This is true for several reasons. First, Pareto optimality
deals exclusively with efficiency and pays no attention
to distribution. A Pareto optimal state can thus be a
state of social misery for some. Simply consider the
case in which the utility of the downtrodden cannot be
raised without lowering the utility of the millionaires.
Second, the Pareto criteria dispenses with interper-
sonal comparisons, so that we cannot compare the
contribution a meal makes to the poor man’s utility
with that it makes to a millionaire’s.

2.2 Freedom

Market allocation is often defended in terms of
freedom. Proponents cite a range of important effects
which markets have on an individual’s ability to
develop and exercise the capacity for liberal freedom.
Each of these effects, they argue, depends on leaving
the market domain largely cordoned off from political
interference. Markets (a) present agents with the
opportunity to choose between a large array of
alternatives, (b) provide incentives for agents to
anticipate the results of their choices and thus foster
instrumental rationality, (c) decentralize decision
making, giving to an agent alone the power to buy and
sell things and services without requiring him or her to
ask anyone else’s permission or take anyone else’s
values into account, (d) place limits on the viability of
coercive social relationships by providing (relatively)
unimpeded avenues for exit, (e) decentralize infor-
mation, (f) (may) enhance an individual’s sense of
responibility for his or her choices and preferences,
(g) allow people to practice and try out various
alternatives, (h) create the material wealth which is a
precondition for the possibility of having decent
alternatives, and (i) allow liberal individuals to co-
operate without having to agree on a large range of
questions of value (Friedman 1962, Nozick 1974).

Liberal theories which assign substantial weight to
individual freedom thus allot a central role for market
allocation, pointing to the market realm as a place
where the capacity for individual choice—indeed,
where the liberal individual—is developed. As liberal
theorists are likely to emphasize, respect for markets in
goods and services can be an important way of
respecting individual (and divergent) conceptions of
value. In a market system, there is no preordained
pattern of value to which individuals must conform
and exchange gives to individuals the freedom to
pursue distinct aims. In fact, the market leaves people
free not to choose to sell or buy a particular good on
the market.

The liberal theory of freedom is essentially (al-
though not entirely) a negative one, emphasizing the
space markets provide to individuals to pursue their
private ends free from external intrusions by the state
or other people. This liberal theory linking freedom
and markets has been criticized for not attending to
the preconditions for its own realization. These pre-
conditions include the existence of some realms which
are protected from the market. For example, most
liberals recognize that it is incompatible with liberal
freedom to allow a person to sell him- or herself into
slavery; free people require rights to consultation, self-
judgment and control over the conditions in which
they act. But many liberals fail to see that freedom also
has implications for other kinds of contracts (e.g.,
bans on desperate exchanges such as those involved in
kidney and baby sales). Some theorists have argued
that the securing of liberal freedoms requires the
guaranteed provision of a minimal level of basic goods
such as healthcare, food, and housing and thus
requires the regulation of markets.

2.3 Human Flourishing

Market allocation has often been defended on the
grounds that markets, by satisfying people’s prefer-
ences, contribute directly to human happiness and
flourishing. In addition, by stimulating economic
growth, markets have the potential to eradicate the
poverty and hardship which is everywhere the enemy
of a decent quality of life. Certainly, the market makes
important contributions to the satisfaction of human
wants. But, in considering the effectiveness of the
market in maximizing overall human well being,
several factors need to be taken into account. First,
satisfaction of the subjective preferences of an in-
dividual agent may not provide that agent with well
being. A lot depends on the content and nature of his
or her preferences. Agents may have preferences for
things that do not contribute to their overall good,
preferences which are mere accommodations to their
circumstances, preferences they themselves wish they
did not have, preferences based on false information,
and preferences which are instilled in them by the
market. In some such examples, the case for regulation
can be made on paternalistic grounds, excluding
exchanges born of desperation, (such as selling oneself
into slavery), lack of information, and imprudence.

Second, the market recognizes only those prefer-
ences which can be backed up by an ability to pay. The
poor man’s preferences for a good meal are invisible.
Indeed, the notion of ‘preference’ itself does not
distinguish between kinds of preferences, only degrees
of strength. Thus, the market cannot distinguish
between urgent human needs (the poor man’s desire
for nourishment) and mere whims (the rich man’s
desire for a fine burgundy). Third, there are important
sources of satisfaction that do not go through the
market: public goods that, by their nature, do not go
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through the market and interpersonal relations which
may be spoiled if they become part of the market’s
transactional network. So care must be taken to avoid
ignoring those preferences that are not expressed on
the market.

Some critics have claimed that, even if this care is
taken, the use of markets promotes an inferior form of
human flourishing. This criticism has a wide interpret-
ation and a narrow interpretation. On the wide
interpretation, markets everywhere shape and social-
ize people in the wrong way. They are taken to do this
by promoting selfish behavior, making people more
materialistic, and dulling people to important distinc-
tions of value to which they should be responsive.

This worry about markets is sometimes posed in
terms of the metaphor of infection—that market
norms and relations will spill over and contaminate
nonmarket realms such as friendship and love. Thus, it
has been alleged that markets erode our appreciation
of the true value of other people, since they lead us to
think of goods and people as exchangeable items. This
wide interpretation of the market’s negative effects on
human flourishing has only weak social scientific
support. There is little evidence that people are more
materialistic in market societies than they were in
peasant economies, that they devalue love and friend-
ship, or that they are now less likely to engage in moral
behavior than in the past (Lane 1991).

A narrower interpretation of this humanistic criti-
cism is that some (but not all) markets have bad
feedback effects on particular human behaviors.
Studies have shown, for example, that economics and
business students (who presumably are more likely to
govern their behavior by the axioms of neoclassical
economics than are literature or sociology students)
are uniquely uncooperative in solving collective action
problems (Marwell and Ames 1981).

One important negative feedback effect was identi-
fied by Richard Titmuss (1971). Titmuss claimed that
allowing blood to be sold and bought as a commodity
would have two negative effects: (a) fewer people
would give blood for altruistic reasons and (b) the
quality of blood would thereby be lower. Titmuss’
main thesis concerned the first effect: he argued that
over time, a blood market would drive out altruistic
blood donation by turning the ‘gift of life’ into the
monetary equivalent of 50 dollars. People would
become less willing to give blood freely as market
distribution became more prevalent, for their gift loses
its benevolent meaning. (Blood quality would be lower
since altruistic donors have no incentive to lie about
the quality of their blood, while commercial donors
clearly do.)

Titmuss aimed to show that markets have broader
incentive effects than economists have supposed. His
account also challenged the liberal theory of freedom.
In his view, allowing a market in blood does not
merely add one additional choice to the prospective
donor (who can now sell as well as give blood), there is

also a feedback mechanism that diminishes the like-
lihood of donors giving blood for free. If this is so,
then sometimes market regulation—including pro-
hibition of certain exchanges—may shore up liberal
freedom by allowing us to get the choice that we most
want. (Consider the role of minimum wage laws and
prohibitions on vote-selling from shrinking people’s
opportunity sets over time.)

Another possible negative feedback on motivation
was the concern of diverse thinkers such as Adam
Smith, Karl Marx and John Stuart Mill, who each
worried that labor markets which rendered workers as
mere appendages to machines would cripple their
capacity for independence and political participation.
Each thinker noticed that labor market exchanges had
a constitutive effect on the parties to the exchange:
workers who engaged in servile, menial, and degrading
work were likely to be servile citizens.

Where markets have significant feedback effects on
human motivation, there is a strong case for social
regulation. It is circular to justify markets on the
grounds that they maximally satisfy individual prefer-
ences in cases where those preferences are themselves
shaped by the market. At the very least, recognition of
the endogenous nature of some preferences leaves the
question of institutional design open since there may
be other mechanisms that generate and satisfy more
preferences.

2.4 The Nature of the Goods Exchanged

Liberals have traditionally argued that many of the
problems that unregulated markets cause with respect
to the values of efficiency, justice, freedom, and well-
being can be attenuated through state intervention.
We can redistribute income and regulate consumption
through taxation, publicly provide for social goods
such as schools and roads, and establish a minimum
level of healthcare for all citizens. Markets can be
supported by other social institutions that encourage
values such as honesty, reciprocity, and trust.

There is a different criticism of the market that
cannot be addressed through market regulation but
requires that the use of the market be blocked. This
criticism focuses not on the negative consequences of
market exchanges but on the ways that markets
undermine the intrinsic nature of certain goods. The
theorists who make this criticism reject the use of
markets in certain domains and for certain goods
categorically.

Markets are often taken to be neutral means of
exchange. By this proponents mean that the market
does not distinguish between my ethical valuation of a
good and yours. I may value my Bible infinitely while
you assign it a dollar price, but the market is
compatible with both of our understandings of this
good. The market responds only to effective demand,
not to the reasons people have for wanting things.
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When the market puts a price on a thing, it leaves the
ways that people value it untouched.

In reality, this view of market neutrality is over-
stated. Some goods are changed or destroyed by being
put up for sale. The most obvious examples of this
phenomenon are love or friendship. A person who
thought that they could buy my friendship would
simply not know what it means to be a friend. A
proposal to buy love, prizes, honors, friends, or divine
grace is conceptually incoherent: it is the nature of
these things that they cannot be bought.

Various arguments have been given to show that a
wide range of goods are not properly conceived of as
market commodities. Some of these arguments depend
on the idea that certain goods are degraded when sold,
or that some sales are inherently alienating to, or
exploitative of, the seller. Items that have been
proposed to be withheld from the market in order to
preserve their nature include sex, reproductive labor,
adoption, military service, healthcare, and political
goods such as votes and influence.

Consider sex and reproductive labor. Some femin-
ists have argued that markets are inappropriate for
exchanging goods that place people in personal rela-
tions with each other. They argue that when sexual
relations are governed by the market, such as in
prostitution, not only is an inferior good produced
since commercial sex is not the same as sex given out of
love, but also that the dignity and freedom of the
prostitute is compromised. Because practices such as
prostitution are alleged to allow women’s bodies to be
controlled by others, these arguments conclude that
women’s freedom requires that their sexual and
reproductive capacities remain market-inalienable
(Radin 1996).

Given the relatively poor economic opportunities
open to many women, one may doubt whether paid
pregnancy or prostitution is comparatively worse for
women’s freedom than the alternatives. For example,
is prostitution more constraining than low-paid, mon-
otonous assembly-line work? Does commercial surro-
gacy really place more extensive control over a
woman’s body than other acceptable labor contracts
such as those given to professional athletes? To answer
these questions may be more a matter of looking at the
empirical consequences of markets in sex and re-
production, and the history of women’s roles in the
economy and the family, than of examining the
intrinsic nature of these goods.

2.5 Democracy

A special case is often made for regulating or banning
markets so as to ensure that democratic institutions
are supported. This case has several components: (a) a
theory of those political goods which must be provided
to everyone equally in a democracy—goods such as
votes, political rights, and liberties; (b) a theory of the

economic preconditions of democracy; and (c) a
theory of the kind of institutions which foster the
development of people likely to support democratic
institutions and function effectively in a democratic
environment. It is easy to see that democracy is
incompatible with property qualifications on the right
to vote, slavery, and vote selling. Current debates
center around whether democracy requires greater
regulation of the political process including public
funding of elections and campaigns, whether demo-
cracy requires greater regulation of the economy to
allow for ‘voice,’ and whether expanding the market to
education would enhance or inhibit the development
of democratic citizens.

3. Regulation �s. Alternati�es

Arguments that purport to show that markets in some
good do not promote freedom or happiness or well-
being or some other value do not directly enable us to
conclude that such exchanges should be blocked. Even
if markets interfered with or failed to promote certain
values, interference with them might be worse overall
from the point of view of those same values. Suppose,
for example, that the only feasible institutional alter-
natives to markets all involved significant amounts of
coercion. Furthermore, a small amount of economic
inefficiency might be better than a whole lot of red
tape. Conservatives frequently cite the costs of ‘over-
regulated’ markets such as rent control and limits on
parental choice with respect to education. So, a full
assessment of market allocation must take into ac-
count the alternatives.

3.1 Other Forms of Market Regulation

In addition to regulating the market through re-
distribution of the income and wealth it produces,
other forms of market regulation have been suggested.
These include: restrictions on the transferability of
income and wealth, as in ownership requirements
which stipulate that owners must be active participants
in the community in which their property is located,
and restrictions as to what people can do to the things
they can sell, as in historical building codes.

3.2 Nonmarket Allocation

There are important alternative mechanisms for dis-
tribution that do not rely on a market. In the twentieth
century, the most important alternative allocation
mechanism has been the government. Government
decision has allocated such goods to individuals as
citizenship, social security, social infrastructure such
as roads, highways, and bridges, and education up to
early adulthood.

9202

Market and Nonmarket Allocation



Many allocative decisions are shaped neither by
government nor by the market. These include dis-
tribution through gift, lottery, merit, the intrafamily
regulation of work and distribution, and other prin-
ciples such as seniority and need. Consider a few cases.

In the USA, the lottery has been used to allocate
resources literally bearing on issues of life and death.
Military service, especially during wartime, has often
been selected for by lottery; the alternative has been to
allow people to volunteer.

College admission, election to professional associa-
tions, and the award of prizes have been governed
neither by market norms nor by state decree but by
selective principles of merit and desert. Need has been
central in allocating organs for transplantation.

In each of these cases, one can compare the
allocation achieved with that which would have been
achieved through a market, in terms of the broad list
of criteria specified above.

See also: Decision-making Systems: Personal and
Collective; Hierarchies and Markets; Market Areas;
Market Structure and Performance; Markets and the
Law
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Market Areas

1. Market Area as Territorial Expression

A market is the set of actual or potential customers of
a given good or service supplier. These consumers may
be characterized according to any of a number of
sociodemographic dimensions, including their age,
their gender, their lifestyle, as well as their location
relative to the supplier’s own geographic position, to
the position of other suppliers, and to the position of
other consumers. The territory (or section of the
geographic space) over which the entirety or majority
of sales of a given good or service supplier takes place
constitutes this supplier’s market area. The same
concept is also known as ‘trade area,’ ‘service area,’ or
‘catchment area’ across various fields of social and
behavioral sciences.

In modern economic systems, in which production
and consumption have uncoupled, consumption (de-
mand) is rather ubiquitous in the geographic space,
while production and distribution functions (supply)
are limited to a few locales. The incongruity in the
spatial organization of demand and supply is mediated
by the mobility of economic agents: market places
emerge when consumers are mobile, home delivery
requires suppliers to reach out to their customers,
while periodic markets take form in sociocultural
environments where production and consumption
agents are mobile. In all cases, the concept of market
area serves to capture the notion of territorial ex-
pression of a supplier’s clientele. It applies to retailers
and service marketers as disparate as grocers (Apple-
baum 1966), health care providers (Fortney et al.
1999), and library branches (Jue et al. 1999).

Goods and service providers are known to seek
common locations in the geographic space (see Lo-
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cation Theory; Retail Trade; Cities, Internal Organ-
ization of ) so as to share into externalities created
locally by their agglomeration or clustering. Towns
throughout the world, many cities, spontaneous urban
retail clusters and business districts, even planned
shopping centers, owe their existence to such ag-
glomerativeforces.Becauseit iscommonplaceformany
or all businesses belonging to these geographic clusters
to serve customers from the same communities, the
narrow definition of market area given in the previous
paragraph can be extended to clusters of goods and
service providers.

Why firms become located where they do is the
central question of location theory. An early school of
thought pioneered by Von Thu� nen approached this
question as a least-cost problem (see Location Theory
for a fuller treatment of this topic). On the other hand,
the market-area analysis school emphasizes demand-
side considerations by framing the locational decision
of the firm as a search for site(s) that command the
largest number of customers. It is a straightforward
consequence that, for a given spatial distribution of
consumers, the size and shape of a firm’s market area
are indicative of the success of the firm at that site. The
market-area analysis school provides the economic
underpinnings for a substantial theoretical body on
the processes of spatial organization of firms in
consumer-oriented industries (Greenhut 1956), but
also of market places and settlement locales into
hierarchical systems (Christaller 1933, Berry and Parr
1988). The market area approach continues to provide
the tenets for applied research in retail location
analysis (Ghosh and McLafferty 1987), public facility
planning (Thisse and Zoller 1983), and spatial plan-
ning (Von Bo� venter 1965).

2. Economic Underpinnings

It was remarked above that a firm’s market area is the
territorial expression of the firm’s clientele. Themarket
area is far more than an ex-post map depiction of a
purely aspatial microeconomic process that defines
customer-supplier relationships. In his 1880s work,
the German economist Launhardt (1882) is credited
with unveiling the novel idea that a firm’s success in
selling its output in a market economy is shaped by
considerations of transportation cost and of position
of competing firms, one relative to another in the
geographic space. In fact, it has only recently been
established that the very same ideas were articulated
four decades earlier by the German economist Rau
(1968) in a little known letter to his colleagueQuintelet.

Let us consider initially the simplified case of a
single firm supplying a single good to a population of
identical consumers scattered over a certain geo-
graphic territory. If each consumer is assumed to have
an identical demand curve that is elastic to the good’s
‘real price’ (sale price plus transportation cost), in-

dividual demand drops with distance from the firms
location. The monopolistic firm’s market area extends
outward to the circular perimeter where demand falls
to zero. This distance is known as the range of the
good. The market beyond this point remains unserved
by the firm; a situation that may raise serious social
equity concerns if basic needs of the population remain
unmet as a result. For the sake of increasing its sales
and reducing its unit production cost, the firm may
decide to serve consumers outside the normal market
area. It may accomplish this according to several
modalities. One approach involves absorbing part of
the real price applied to more distant consumers. Any
spatial pricing system aimed at accomplishing this
goal subsidizes remote consumers and discriminates
against nearby buyers. Similar economic circum-
stances are commonplace when several firms at
different locations compete for consumers. Since firms
have more control over their nearby customers, they
may seek to discriminate against them, whereas
consumers at the margin of market areas may enjoy
lower prices ensuing inter-firm price competition (see
Location Theory for a more detailed treatment).

When a second firm whose geographic position is
different from the first one also supplies the same
good, the situation becomes more complex. Each firm
commands sales in the same circular market area if
they are located far enough away from each other (i.e.,
over twice the range of the good). Firms enjoy
monopolistic profits that may entice new firms to start
business. New competitors can be expected to locate in
the interstitial space between monopolistic market
areas so as to command the largest possible sales. This
leads us to the alternative condition where firms find
themselves close enough to each other to create
competition at the edge of their monopolistic market
areas. The introduction of a competitor establishes
another type of boundary line where real prices are
equal. The economic significance of this boundary is
considerable because it delineates the market areas of
competing firms, and consequently determines their
sales and profits. Remarkably, as indicated by Isard
(1956), this boundary is optimal and socially efficient.
Working with Launhardt’s (1882) assumption that
firms do not charge the same sale price, the boundary
line is a hyperbolic curve defined by the equation of the
difference of sale prices to the difference of trans-
portation costs to firm locations. The American
economist Fetter, who independently discovered the
same economic principle, coined the phrase ‘Economic
Law of Market Areas’ (1924).

Figure 1 illustrates the law of market areas under
two different conditions. When firm B charges a sale
price higher than that of firm A, firm A has a cost
advantage over B that translates into a larger market
area. The market boundary is hyperbolic and closer to
B than to A. In the special case where firms charge
identical sale prices, neither competitor has a special
advantage. The two market areas are equal and are
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Figure 1
This diagram represents the market areas of two firms,
A and B. When A and B charge equal sale price,
market areas are separated by the vertical straight line.
The hyperbolic curve separates market areas when B
charges a price higher than A

separated by a boundary line that is a degenerated
hyperbola equidistant from the two firm locations.

As indicated above, free entry of firms affects the
size and shape of market areas. Christaller (1933) and
Lo� sch (1954) argued that free entry would compress
the circular market areas defined by the range into
hexagons forming a lattice covering the entire ter-
ritory. Their theory of spatial organization was also
extended to encompass multiple goods—from the
most to the least ubiquitous—to which corresponded
multiple overlapping layers of hexagonal market
areas. One area of deficiency of this theory was to
underrate mutual interdependencies between markets
for different goods and their territorial expression, the
market areas. Demand-side linkages between markets
are particularly meaningful to market-driven indus-
tries. One such linkage is created by consumers’ effort
to reduce the transactional cost of shopping by means
of combining the purchase of several goods on the
same shopping trip. Multipurpose shopping, as this
practice is called, reduces the geographic dispersion
of firms where these goods are purchased. Because of
enlarged market areas, sites where a larger range of
goods is marketed are consequently placed at an
advantage over others.

3. Spatial Analysis

The previous section introduced the possibility of
polygonal, hyperbolic, and circular market areas. The
question arises now what shapes are possible and what
conditions bring them about. Since market areas
constitute a model of the geography of demand,
knowledge of geometric and topologic properties of
market areas (Hanjoul et al. 1988) may shed some light
on various issues of interest to urban and regional
scholars such as the life cycle of business districts,
people’s modality of usage of the urban space, or the

quality of geographic accessibility to amenities (e.g.,
social services, health, and cultural facilities).

It turns out that market areas may take any of a
large number of different shapes depending on how
the perceived cost of traveling over space is related to
the physical distance. For instance, the hyperbolic
areas mentioned earlier are related to a linear trans-
portation cost function. When transportation cost
increases as the square root of distance (i.e., the cost of
the extra mile traveled drops as the trip gets longer),
market areas are elliptic. Circles arise when trans-
portation costs follow the log-transform of distance.
In contrast to hyperbolae, circular, and elliptic market
areas reveal that the firm charging the higher sale price
manages to serve consumers behind its own location
only if they are located rather close. In these con-
ditions, distant consumers in fact have an economic
advantage in bypassing the nearby firm to patronize
the more distant and cheaper firm. This economic
behavior stands in direct contradiction with common
intuition on the matter, yet it can be proved to result
from the decreasing marginal cost of transportation.
The same fails to hold for a transportation cost that is
linear in distance or increases more than proportion-
ately with distance. It follows that firms cannot
automatically treat consumers that are distant from
competitors as a ‘safe’ market. How secure a geo-
graphic segment of the market is does not only rest on
where the segment lies with respect to firms, but also
on the structure of transportation costs.

Another interesting property of geographic markets
is the inclusion of a firm location in its own market
area. Intuition suggests that a firm, whatever the
economic and geographic environment it is operating
in, ought to be able to competitively serve consumers
at its front steps. Mathematical arguments can be used
to show that this expectation is sound in most
prevailing conditions, namely when transportation
costs conform to a concave function of physical
distance. In the unlikely event of transportation cost
rising at an increasing rate, the firm charging a higher
sale price would fail to serve nearby consumers if it is
close enough to its main competitor. Quite under-
standably, this situation translates into greater vul-
nerability to competitive pressures of the market place.

4. Beha�ioral Viewpoint

The perspective outlined in Sect. 2 of this article may
be crucial to foster our conceptual understanding of
market areas, but too often it fails the test of
operational dependability for the simple reason that it
assumes that a locale falls entirely into one or another
market areas. Business practitioners and applied social
scientists have argued that a firm’s ability to command
consumers does not stop at the boundary of its market
area, but rather that it extends past that boundary and
into the areas imputed to other firms. The argument
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continues as follows. Because of a host of other factors
explaining people’s choice of a firm and because of
interpersonal variations in preferences, demand is best
viewed as the outcome of a probabilistic process. The
dominant paradigm is that of Spatial Interaction,
according to which one’s attraction to a firm (i.e.,
likelihood to buy from this firm) is directly related to
the attractiveness of this firm and inversely related to
the travel cost to it. See Spatial Interaction, Spatial
Interaction Models, and Spatial Choice Models for a
more detailed treatment.

In this view, a firm’s market area is recast as the
territory where attraction to this firm is greater that to
any other firm. Since the 1930s, the approach has been
known as Reilly’s Law of Retail Gravitation (Reilly
1929, Huff 1962) by analogy with Isaac Newton’s Law
of Planetary Gravitation. Of course the operational
concept ofmarket area is richer than its strict economic
counterpart discussed earlier. All the geometric and
topological properties of market areas (Sect. 3) are still
pertinent under the spatial interaction paradigm. The
intensity of demand in and out of the market area adds
an important dimension to the characterization of
market areas. The principle of spatial interaction
generates a pattern of decreasing demand intensity
away from the firm location, the rate of which depends
on the structure of transportation costs and on
interfirm competition.

The spatial interaction approach to spatial market
analysis recognizes that firm attractiveness may be a
multifaceted notion shaped by price, service, and
merchandising properties of the firm. It also recognizes
that perceived attractiveness is what influences firm
choices and that sociodemographics is a powerful
mold of individual perceptions. The capability to
segment consumers by their sociodemographic charac-
teristics becomes handy when the study area is highly
segregated socioeconomically. It is now commonplace
to carry market analysis within the interactive com-
puter environment offered by geographic information
systems (see Geographic Information Systems: Critical
Approaches for a more detailed treatment of this
technology). Automated numerical and database
manipulations provide an essential toolbox for spat-
ially-enabled market analysis, also know as ‘business
geographics.’

Consumerism and compelling marketing practices
have replaced mass merchandising with ever more
finely defined customer segments with their own wants
and needs. Where sale price and travel cost used to be
the driving forces, markets have become more fluid,
uncertain, and varied than ever before. It should not
be too much of a surprise therefore that the marriage
of spatial interaction and conventional, micro-
economic market area analysis has enhanced our grasp
of contemporary spatial market systems. The greater
propensity of firms to form spatial clusters can be
ascribed to the disappearance of exclusive market
areas stipulated by the spatial interaction paradigm

(de Palma et al. 1985). Concomitantly, a counter-
vailing transformation may manifest itself in the form
of greater differentiation of firms from each other
(Thill 1992) to better cater to the diversity of consumer
segments.

In these times where information technologies are
quickly redefining the relationships between demand
and supply in post-modern economies, the question
naturally come whether electronic commerce (e-com-
merce) will bring the demise of the notion of market
area. While no definite answer can be advanced at this
time, partial arguments can be articulated as follows.
As a rapidly increasing portion of postmodern econ-
omies is siphoned through e-commerce, more com-
merce takes on a new organizational structure wherein
spatial relationships and territoriality may play a lesser
role. New commercial relationships contribute to the
emergence of a new geography, namely the virtual
geography of information and communication flows
on the network of computer servers. It has been
argued that the notion of market area is not tied to the
existence of a physical space and that it has bearing in
the space framed by firm characteristics. In the same
vein, the notion can be extended to the topological
network of the information superhighway. Addition-
ally, even the most optimistic projections on the
expansion of e-commerce do not predict that it will
entirely replace brick and mortar commerce. Hence, in
all likelihood, face-to-face commerce and associated
geographic markets will subsist. This is not to say that
spatially-defined market will remain unaltered by the
digital revolution. If evolution of the past decade gives
any indication of future trends, the notion of market
area will continue evolving in response to technology-
enabled practices of target marketing towards in-
creasingly entwined fields of interaction.

See also: Commodity Chains; Globalization: Political
Aspects; International Business; International Law
and Treaties; International Trade: Commercial Policy
and Trade Negotiations; International Trade: Geo-
graphic Aspects; Market Structure and Performance;
Marketing Strategies; Multinational Corporations;
World Trade Organization
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Market Research

1. Introduction

Market research consists of both academic treatises
and practical approaches to the collection, analysis,
interpretation, and use of data. When undertaken by
academic scholars, the research intends to understand
and explain the behavior of market participants. This
is accomplished by describing and interpreting real-
world behavior, by measuring participants’ attitudes
and preferences, by experimentally manipulating vari-
ables in laboratory and field research, and by
developing and testing models of marketplace be-
havior, laboratory decisions, and survey responses.
When undertaken by practitioners, the research aims
to predict the behavior of market participants so that

managerial decisions can be made more effectively and
efficiently based on the criterion that the expected
value of information exceeds its cost.

To some extent the academic (theoretical) and
practical research activities are related. For example,
commercial researchers eagerly adopt new methods
that show promise for improved practical appli-
cations. These new methods are often developed and
tested by academic researchers. Also, the model-
building branch of market research tends to insist on
pragmatism (Leeflang and Wittink 2000). In that
branch, standard questions are: does a new or revised
model provide superior predictive validity and will
managerial decisions be improved?

2. Theoretical Underpinnings

There is great breadth and richness in market research
stemming from its cross-disciplinary nature. The
concepts that support inquiries are often based on
either economic or psychological theories, and the aim
of an academic research study is usually similar to the
aim of research in the related discipline.

Economic theory tends to describe and predict
normative behavior: the behavior that consumers,
managers, or firms should undertake if they want to
act optimally. Economic research may show how
individuals should behave or it may show support for
a theory through econometric modeling of actual
consumer or firm behavior. The latter approach is
popular in marketing journals as both managers and
academic researchers demand empirical support for
theoretical predictions. This is not to say that strictly
theoretical work does not have a place in the literature.
Usually this work is considered a first step in under-
standing a phenomenon, and other researchers build
upon and test the validity and usefulness of new
theories. Basu et al. (1985) studied compensation
planning. They explain why a firm needs to consider a
salesperson’s tolerance for risk in designing a moti-
vational compensation plan. Subsequent research
shows that real-world compensation schemes broadly
support the predictions of the theory.

Apart from purely theoretical research, it is com-
mon for academic scholars to propose or adapt a
theory and subject it to empirical tests in the same
study. Empirical studies in marketing use data from a
variety of sources such as laboratory experiments,
field experiments, surveys, and marketplace purchases.
Household scanner-panel data studies have flourished
in the past 20 years due to advances in computer
technology that have made purchase data much easier
to gather with loyalty cards. The scanner panel derives
its name from the supermarket checkout scanner that
feeds prices to the cash register. Collecting these data
is nearly effortless as households are motivated to use
a shopping card or another device each time they make
purchases. The card identifies the consumer, and a
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computer collects a history of his or her purchases as
they are made.

Guadagni and Little (1983) provide the first ap-
plication of a model of brand choice on household
scanner data. Subsequently, other data modelers have
tested more elaborate and substantive theories with
advanced estimation methods. Gupta (1988), for
instance, develops a model to predict not only which
brand a consumer will choose, but also when the
purchase will be made and how much will be bought.

In contrast to work derived from microeconomics,
the research that is based on psychology or behavioral
decision theory (BDT) tends to focus on behavior that
deviates from strict utility maximization principles.
This field of research is partly based on Kahneman
and Tversky’s (1979) Prospect Theory. Their theory
predicts how people make decisions when they are
faced with uncertain prospects or outcomes. It differs
from traditional economic theory in several respects.
For example, people are assumed to judge their well-
being against a point of reference. This means that the
framing of a tradeoff, how a choice is presented to a
consumer, can influence which alternative is chosen.
Their theory also predicts that losses have a greater
impact on preferences than gains, a concept known as
loss aversion. This notion explains why people may
engage in risky behavior when faced with choices that
involve certain losses, but engage in less risky behavior
in choices that involve certain gains.

Marketing studies based on BDT include Simonson
and Tversky (1992). They show that a consumer may
prefer product A over product B when these are the
only products under consideration, but he�she will
prefer product B over A when a third product C is
included in the choice set. This reversal refutes the
regularity condition which states that the addition of a
new alternative to a set cannot increase the attract-
iveness of an original item. In related research, Dhar
(1997) shows that choice deferral depends on the
characteristics of the alternatives. Again in violation
of the regularity condition, he shows that the incidence
of deferral increases with the addition of a new
alternative when it differs from an original one but is
approximately equally attractive. This suggests that
if consumers are uncertain about their preferences
for attractive options they may prefer to delay the
purchase.

Typically, BDT researchers conduct carefully de-
signed laboratory experiments in which they dem-
onstrate that consumer decisions are consistent with a
proposed theory. In subsequent experiments they
often show that alternative explanations can be ruled
out. In this manner, the internal validity of exper-
imental results is very high. Doubt may exist about the
external validity in some cases, but real-world results
are emerging with increasing frequency. Madrian and
Shea (2000) show that at one firm where employees
were invited to participate in a retirement plan (‘opt
in’), it took 10 years for the participation percentage to

go from 40 percent at inception to 80 percent.
However, when employees were automatically en-
rolled into a default investment program from which
they could ‘opt out’, the percent participating was a
stable 86 percent from the beginning. Uncertainty
among employees about the best way to invest may
explain the deferral to participate under ‘opt in.’

3. Data Collection and Methods

Market researchers, like others in the social sciences,
use a variety of methods to examine and test consumer
behavior. Studies can be broadly classified into two
groups, observational and experimental, depending
on how the data are gathered. Obser�ational studies
are based on data tracking the real-world behavior of
consumers. For example, a researcher may relate the
purchases of consumers to the advertising, pro-
motional, and pricing conditions under which their
choices were made. If the study focuses on real-world
behavior, the behavior itself is without question.
However, explanations of the behavior are subject to
potentially severe limitations.

The primary weakness of an observational study is
that consumers choose the conditions to which they
are exposed (self-selection), making it impossible for
the researcher to rule out alternative explanations.
Suppose we want to know whether a new advertising
campaign increases consumer purchase amounts of a
brand. A positive association between the purchases
and advertising is consistent with the research hypo-
thesis, but it is also possible that the same consumers
who are likely to buy the brand are likely to see the
advertising. In addition, other relevant variables may
have changed at the same time so that the association
is not unique.

Apart from studies of purchase behavior, ob-
servational studies include survey responses. Surveys
are often used by researchers to obtain an under-
standing of marketplace behavior. Respondents may
describe attitudes towards objects and may provide
explanations of past behavior to supplement the
information contained in marketplace choices. The
field of market research was originally oriented es-
pecially toward surveys. A substantial amount of
research concerned questionnaire formats, scaling
methods, sampling schemes, and response rates. Data
analysis often focused on differences in reported
purchases or attitudes toward products as a function
of demographics. Early research showed, however,
that demographics and socioeconomic characteristics
provide very modest explanatory power. Survey re-
search now includes customer satisfaction and pre-
ference measurement. Respondent heterogeneity in
these measures is understood to be a critical property
of data that is only partly explained by observable
characteristics.
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The measurement and analysis of customer sat-
isfaction data occurs both for ‘keeping score’ and for
‘explaining the score.’ Explanations of overall sat-
isfaction focus on an identification of the drivers of
satisfaction. However, there is not a one-to-one
relation between repeat purchase and satisfaction. For
the managerial use of satisfaction data to be pro-
ductive, it is critical that satisfaction is linked with
(subsequent) purchase behavior.

While satisfaction measurement occurs after pur-
chases are made, preference measurement precedes
purchases. A popular approach to quantify the trade-
offs in (future) purchase behavior is conjoint analysis
which has excellent forecast accuracy (Wittink and
Bergestuen 2001). Essentially this method asks in-
dividuals to evaluate the attractiveness of hypothetical
products or services so that implicit tradeoffs between
conflicting considerations can be quantified. By
including product features not yet available to
consumers, it is possible to make predictions of
new-product success. In addition, by forcing res-
pondents to consider the benefit of new features or
improved quality against each other and against
(higher) price levels, researchers learn about con-
sumers’ priorities,willingness topay, andprice–quality
tradeoffs.

In an experimental or randomized study, the re-
searcher assigns individuals to different conditions or
treatments at random in order to eliminate the
influence of outside factors. Such studies have high
internal validity because all factors are held constant
except for the one(s) being manipulated. This control
by the experimental researcher can be guaranteed in
laboratory experiments. However, the behavior in-
dividuals exhibit or claim in a laboratory may not
generalize to the real world. If it does generalize, it
may not be a primary determinant of market behavior.
For example, Deighton et al. (1994) find that certain
advertising effects, observed earlier in laboratory
experiments, do not play a large role in determining
the observed brand choices of consumers in selected
product categories. We note that this lack of sub-
stantiation may also result from product category
differences between the studies (i.e., the effect of
interest may occur in some but not in all categories).

Commercial market research rarely involves purely
experimental methods. Not only do managers insist
that the results explain real-world decisions, they are
often unwilling to take the risks that are part of
experimental research in the real world. Consider the
following example. Ackoff, an expert in operations
research, was asked by top management at Anheuser
Busch to determine the ‘correct’ amount of spending
on advertising. The parties agreed that historical data
were insufficient to estimate the relation between sales
and advertising. Ackoff suggested that Busch’s sales
territories in the US be randomly allocated to either
receive 50 percent less advertising, the current amount,
50 percent more, or 100 percent more. He argued that

such a field experiment would be the only way to
determine how sales (and profit) depend on advertising
expenditures. Management was concerned, however,
that while it did not know the optimal amount of
spending it did not want to risk losing business in
important territories.

A solution to this dilemma was obtained when
management agreed to take risk in some of the smallest
territories. When the results, from an experimental
design with reduced scope, were very surprising (sales
increased in areas with higher advertising but the
increase was even higher with lower advertising),
management decided that a larger scale experiment
was warranted. Unfortunately, the subsequent large-
scale results were (still) impossible to interpret (Ackoff
and Emshoff 1975). Unlike laboratory experiments, in
which all nonmanipulated variables can be controlled,
field experiments are subject to interference. Com-
peting manufacturers and distributors were aware of
changes in Busch’s advertising, and they could modify
their own activities. More critically, Anheuser Busch’s
own sales managers and distributors in territories with
reduced advertising support would demand compen-
sation in price or other variables. Also, managers of
territories with (randomly assigned) higher advertising
levels may have interpreted the increase as an indi-
cation of confidence in their actions which would
spur them on to greater efforts. As a result it is
impossible to attribute changes in sales to changes in
advertising, even if advertising is the only variable
experimentally manipulated in a field experiment.

Difficulties with the internal validity of field experi-
ments are less likely to occur with new products. Eskin
and Barron (1977) report on field experiments in
which price and advertising of various new products
are manipulated. Across multiple product categories
they find that the effect of a given decrease in price on
the demand (unit sales) of a new product is stronger
for higher amounts of (television) advertising expen-
ditures. This result appears to contradict economic
theory which suggests that individual consumers will
become less price sensitive with increases in nonprice
advertising. An explanation requires that we note the
aggregate nature of the study. Higher amounts of
advertising attract additional consumers who may
differ in price sensitivity from other consumers. For
example, the incremental consumers need more ad-
vertising before they will consider purchasing the
product, and for them a purchase tends to require a
lower price. As a consequence, the aggregate demand
(sales) curve shows higher average price sensitivity at
higher levels of advertising.

The importance of such experimental results for
management decisions is illustrated as follows. Man-
agement of one firm had expected to choose either
‘high price and high advertising’ or ‘low price and low
advertising’ for a new product. The argument was that
a high price implies a high profit margin which creates
resources for advertising, while a low price would not.
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The experiment shifts the focus to exploring how
demand depends on marketing activities. With the
estimated demand function, management can choose
the optimal combination of advertising and price
(which differs dramatically from either of the margin-
based strategies).

Some research combines theories from multiple
disciplines to create a broader description of the world
or to reconcile conflicting theories. Traditional per-
spectives on manufacturer advertising as either cre-
ating market power or providing useful information
implied conflicting results (Kaul and Wittink 1995).
To resolve this, Mitra and Lynch (1995) discuss how
advertising may both influence the differential
strengths of consumer preferences for individual pro-
ducts and increase the consideration set of alternatives.
They conduct a laboratory experiment, and use
economic measures to show that at the individual
consumer level, advertising can decrease price sen-
sitivity (of brand choice) if it strengthens brand
preference but increase price sensitivity if it expands
the consideration set.

4. The Future

Similar to the way it is changing methods of discovery
in other fields, computer technology is revolutionizing
how market research is conducted. The Internet
provides superior means of data collection about
consumers’ browsing and purchasing behavior, about
their preferences for new goods, and about their
satisfaction with purchase experiences. Furthermore,
it allows these data to be easily shared among analysts
and researchers, sometimes making multiple sources
of data available for study when before there might
have been none. The benefit of this innovation is that
firms can more easily learn about the needs of
consumers. In the twenty-first century, products and
services will better suit consumers’ needs.

As with all progress, however, the Internet has
created new ethical issues. The issue of privacy, for
instance, requires a lot of attention. Firms are col-
lecting data so unobtrusively that people often do not
realize that their behavior is being monitored. This is
not an entirely new issue, as direct marketing firms
have shared or purchased lists of addresses and phone
numbers for years, but the scope of the issue is much
wider. Inaccurate data can spread quickly and cannot
easily be corrected across multiple sources. Consumers
are ill-equipped to conceal sensitive data such as their
medical histories or to correct inaccurate credit his-
tories that affect loan or credit card applications.

Market researchers need to inform consumers about
the benefits they will realize. Only if they provide
relevant information will consumers be able to pur-
chase products closer to their tastes. They can decide
how much information they are willing to make
available based on their self-interests. Safeguards such

as firms not selling information without the written
consent of consumers and agreeing to destroy data
once a certain time period has expired can help protect
this exchange.

A more subtle issue that market researchers face is
that the results of previous consumer behavior re-
search alter how firms and consumers act in the
marketplace. Marketing activities will be customized
based on research results for each individual con-
sumer. Future learning then requires that researchers
adopt experimental methods. For example, activities
can be increased or decreased based on random
assignments, from what may have been optimal levels,
so as to determine the required adjustments over time.
This is similar to the field experiment for Anheuser
Busch, except that the randomization occurs over
individual consumers.

A variation of this approach is the way direct
marketing experiments are conducted. Direct mar-
keting firms often target a small random sample of
consumers with multiple offers, see which offers are
most effective with which people, and then make
targeted offers to a larger population based on the
results of the study (Steenburgh et al. 1999). Other
practices that need experimental manipulations for
continued learning include those used by retailers and
e-tailers. Consumers receive coupons in the super-
market based on their current purchases. E-tailers
suggest books and music based on customers’ previous
purchases and other information.

On the Web, it is easy for consumers to compare
prices for a given item and to learn about the
availability of goods and services that were previously
out of reach or invisible. The complexities, however,
are vast and for consumers to be effective decision
makers it will be important that they have access to
decision support systems. Such systems can incor-
porate a consumer’s utility functions for various items
so that with access to valid and reliable information on
alternatives (infobots), the consumer can maximize
his�her utility much more effectively and efficiently
than ever before. As a result, markets should become
far more efficient.

Managers will offer to serve consumers much more
comprehensively than before. Suppliers will provide
bundles of products and services that offer con-
venience. Marketing research will focus on how
products and services can be customized and personal
relations established so that suppliers effectively solve
customers’ problems. As a result, marketing research
will shift from a product-focused activity to a
customer-focused one. The ultimate criterion becomes
the profitability of customers.

See also: Advertising Agencies; Advertising: Effects;
Advertising: General; Consumer Culture; Consumer
Economics; Consumer Psychology; Consumption,
Sociology of; Mass Media, Political Economy of;
Media Effects; Public Relations in Media
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Market Structure and Performance

Why some industries come to be dominated worldwide
by a handful of firms, even at the level of the global
market, is a question that has attracted continuing
interest among economists over the past 50 years—not
least because it leads us to some of the most intriguing
statistical regularities in the economics literature.
Uncovering the forces that drive these regularities
provides us with some deep insights into the workings
of market mechanisms.

The literature in this area has developed rapidly
since 1980. Indeed, a fairly sharp break occurred at the
end of the 1970s, with a new generation of models
based on game-theoretic methods. These new models
offered an alternative approach to the analysis of
cross-industry differences in structure and profit-
ability. Before turning to these models, it is useful to
begin by looking at the earlier literature.

1. Preliminaries: Definitions and Measurement

The structure of an industry is usually described by a
simple ‘k-firm concentration ratio,’ that is the com-
bined share of industry sales revenue enjoyed by the
largestk firms in the industry. Official statistics usually
report concentration ratios for several values of k, the
case of k� 4 being the most commonly used. (From a
theoretical point of view, the case k� 1 is most
natural, but is rarely reported for reasons of con-
fidentiality.) A richer description of structure can be
provided by reporting both these ratios and the total
number of firms in the industry. If ratios are available
for many values of k, we can build up a picture of the
size distribution of firms, which is usually depicted in
the form of a Lorenz curve. Here, firms are ranked in
decreasing order of size and the curve shows for each
fraction k�n of the n firms in the industry, the
combined market share of the largest k firms. (It is
more natural in this field to cumulate from the largest
unit downwards, rather than from the smallest up-
wards, as is conventional elsewhere.) Certain summary
measures of the size distribution are sometimes used,
that of Herfindahl and Hirshman being the most
popular (see Hirshman 1964): this is defined as the sum
of the squares of firms’ market shares, and its value
ranges from 0 to 1. While most measures of market
structure are based upon firms’ sales revenue, other
measures of firm size are occasionally used, the most
common choice being the level of employment.

2. The Cross-section Tradition

The beginnings of the cross-section tradition in the
field of industrial organization (IO) are associated
with the pioneering work of Joe S. Bain in the 1950s
and 1960s (see in particular Bain 1956 and 1966).
Bain’s work rested on two ideas.

(a) If the structure of the industry is characterized
by a high level of concentration, then firms’ behaviour
will be conducive to a more muted degree of com-
petition, leading to high prices and high profits (or
‘performance’). This structure–conduct–performance
paradigm posited a direction of causation that ran
from concentration to profitability. It therefore raised
the question: will the high profits not attract new
entry, thereby eroding the high degree of concen-
tration? This leads to Bain’s second idea.

(b) Bain attributed the appearance of high levels of
concentration to certain ‘barriers to entry,’ the first of
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Firms incur sunk costs in building capability

Figure 1
The multistage game framework

which is the presence of scale economies in production
(i.e., a falling average-cost curve). In his pioneering
book Barriers to New Competition (1956), Bain re-
ported measures of the degree of scale economies
across a range of US manufacturing industries, and
went on to demonstrate a clear correlation between
scale economies and concentration. This correlation
notwithstanding, it was clear that certain industries
that did not exhibit substantial scale economies were
nonetheless highly concentrated, and this led Bain
and his successors to posit additional barriers to
entry which included, among others, the industry’s
advertising�sales ratio and its R and D�sales ratio.
This raises a serious analytical issue however: while
the degree of scale economies can be thought of as
exogenously given as far as firms are concerned, the
levels of advertising and R and D expenditure are the
outcomes of choices made by the firms themselves,
and so it is natural to think of these levels as being
determined jointly with concentration and profit-
ability as part of the same equilibrium outcome
(Phillips 1971, Dasgupta and Stiglitz 1980). This
remark provides the key link from the Bain tradition
to the modern game-theoretic literature.

2.1 The Modern (Game-theoretic) Literature

A new literature which has developed since 1980 takes
a rather different approach to that of the Bain
paradigm. First, instead of treating the levels of
advertising and R and D as ‘barriers to entry’ facing
new firms, these emerge as the outcome of firms
individual choices. The models are characterized by
‘free entry,’ but firms that fail to invest as much as
rivals on such ‘sunk costs’ suffer a penalty in terms of
their future profit flows. The second difference from
the Bain approach is that the troublesome question of
a possible ‘feedback’ from high profits to subsequent
entry is finessed. This is accomplished by formulating
the analysis in terms of a simple (game-theoretic)
model in which all firms entering the industry an-
ticipate the consequences of their investments on
future profit streams.

The multistage game framework is shown in Fig. 1.
Over stages 1 to T, firms make various investment
decisions (construct a plant, build a brand, spend on
R and D). By the end of this process, each firm’s

‘capability’ is determined by the investments it has
made. In the final stage subgame (T�1), firms compete
in price, their capabilities being taken as given

The central problem that underlies this kind of
analysis is that there are many reasonable ways of
formulating the entry and investment process that
takes place in stages 1 to T, just as there are many ways
of characterizing the nature of price competition that
occurs at stage T�1. Many equally reasonable models
could be written down, between which we could not
hope to discriminate by reference to the kind of
empirical evidence that is normally available. (Such
problems are commonplace in the game-theoretic IO
literature; see Fisher (1989) and Pelzman (1991) for a
critique.)

For this reason, it is useful to begin, not from a
single fully specified model, but rather from a ‘class of
models,’ defined by a few simple properties (Sutton
1998). The key innovation here lies in moving away
from the idea of identifying a fully specified model
within which each firm is assigned a ‘set of strategies’
(and where our aim is to identify the combination(s) of
strategies that form a (perfect Nash) equilibrium).
Instead, an equilibrium concept is defined directly on
the set of outcomes that emerge from the investment
process that occurs over periods 1 to T. An outcome is
described by a list of the firms’ capabilities, from which
we can deduce the pattern of market shares that will
emerge in the final stage (price competition) subgame.
What we aim to do it to place some restrictions on
these outcomes, and so on the form of market
structure. The restrictions of interest emerge from
certain simple and robust properties that must hold
good, independently of the detailed design of the entry
and investment process. The only assumption imposed
on this process is that each firm (‘potential entrant’) is
assigned some ‘date of birth’ t between 1 and T, and
each firm is permitted to make any (irreversible)
investments it chooses either at stage t or at any
subsequent stage t�1, t�2,…,T. Given the in-
vestments made by the firms (which can be represented
formally by a set of points in some abstract ‘set of
products’ that the firm is now capable of producing),
we define a profit function that summarizes the
outcome of the final stage (price competition) sub-
game. This specifies the (‘gross’) profit earned by the
firm in that final stage, as a function of the set of all
firms’ capabilities. Finally, it is assumed that there are
many potential entrants (in the sense that if all firms
made the minimum investment required to enter the
industry, then it could not be the case that all firms
would earn sufficient profits to recover their outlays).

Within the (complete information) setting just
described, the set of equilibrium outcomes (formally,
the pure strategy perfect Nash equilibrium outcomes)
will satisfy two elementary properties:

(a) ‘Viability’: The profit earned by each firm in the
final stage subgame suffices to cover the investment
costs it incurs.
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Restriction (a), together with the assumption of
‘many potential entrants,’ ensures that not all firms
will enter the industry. We now focus on any firm that
has not entered:

(b) ‘Stability’: Given the configuration of in-
vestments undertaken by all the firms who have
entered, then there is no investment available to a
potential entrant, at time T, such that it will earn a
final stage (‘gross’) profit that exceeds its cost of
investment.
Outcomes that satisfy (a) and (b) are known as
‘equilibrium configurations.’

From these properties, two sets of results follow.
The first set of results pertains to the special case of
industries in which neither advertizing nor R and D
play a significant role. In analyzing these industries,
the only restriction placed on the final stage (‘price
competition’) subgame is that a rise in firm numbers or
a fall in concentration, holding market size constant,
reduces the level of prices and the gross profit earned
by each firm. (On this assumption, see Sect. 5 below.)
The first result relates to the way in which the level of
concentration is affected by the size of the market: as
we increase the size of the market (by successive
replications of the population of consumers) then the
minimum level of concentration that can be supported
as an equilibrium configuration falls to zero (‘con-
vergence’). It is important that increases in market size
do not necessarily imply convergence to a fragmented
market structure: this result specifies only a lower
bound to concentration. There will in general be many
equilibrium configurations in which concentration lies
above this bound.

The second result relates to the way in which, for a
market of any given size, this lower bound to con-
centration is affected by the nature of price com-
petition. Here, the key concept is that of the ‘toughness
of price competition,’ which relates to the functional
relationship between market structure (number of
firms, or level of concentration) and the level of prices
or price-cost margins, in the industry. For the sake of
illustration, suppose changes in competition law make
it more difficult for firms to operate a cartel, or
suppose an improvement in transport networks brings
into close competition a number of firms that hitherto
enjoyed ‘local monopolies.’ In such cirumstances, we
have an increase in the toughness of price competition
in the present sense, that is for any given market
structure, prices and price-cost margins are now lower.
The second result states that an increase in the
toughness of price competition leads to an upward
shift in the lower bound to concentration (leaving
unchanged its asymptotic value of zero; see Fig. 2).
This result follows from the viability condition alone:
the lower bound is defined by the requirement that
the viability condition is just satisfied. A rise in the
toughness of price competition lowers final stage
profit, at a given level of concentration. Restoring
viability requires an offsetting rise in concentration.

The available empirical evidence offers clear support
for this prediction; see Sutton (1991) and Symeonides
(2000).

This simple but basic result offers an interesting
shift of perspective on the old idea that creating a more
fragmented industry structure might offer a way of
generating more intense competition, and so lower
prices. What it suggests, rather, is that once we
treat entry decisions as endogenous then—at least in
the long run—the level of concentration and the
equilibrium level of prices are jointly determined
by the competition policy regime: introducing tough
anti-cartel laws, for example, implies inter alia a
higher equilibrium level of concentration.

2.2 The Escalation Effect

The second set of results relates to the difference
between the industries just considered, where ad-
vertising and R and D spending are ‘low,’ and those
where advertising and R and D play a significant role.
Here, we need to specify how the outlays incurred on
advertising and R and D in the earlier stages of the
game affect the (‘gross’) profit earned by the firm in the
final stage subgame. The key idea runs as follows:
denote by F the fixed and sunk cost incurred by the
firm, and by Sπ the profit it earns in the final stage
subgame. Here, S denotes market size and π is a
function of the vector of products entered and so of
the fixed costs incurred by all firms in earlier stages.
(So long as firms’ marginal cost schedules are flat—an
assumption maintained throughout this article—
and market size increases by way of a repli-
cation of the population of consumers so that the
pattern of consumer tastes is unaffected, it follows that
final stage profit increases in direct proportion to
market size, justifying our writing it in this form.)

The main theorem is as follows (Shaked and Sutton
(1987)).

Suppose that for some constants a � 0 and K � 1, a
firm that spends K times as much as any rival on fixed
outlays will earn a final stage payoff no less than aS;
then there is a lower bound to concentration (as
measured by the maximal market share of the largest
firm), which is independent of the size of the market.

The idea is this: as market size increases, the
incentives to escalate spending on fixed outlays rise.
Increases in market size will be associated with a rise in
fixed outlays by at least some firms, and this effect will
be sufficiently strong to exclude an indefinite fall in
the level of concentration.

The lower bound to concentration depends on the
degree to which an escalation of fixed outlays results in
profits at the final stage and so on the ratio a�K. We
choose the pair (a,K) which maximizes this ratio and
write the maximal value of the ratio as α. The theorem
says that the number α constitutes a lower bound to
the (one-firm) sales concentration ratio.
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Figure 2
Increasing the toughness of price competition: the
lower band shifts upwards but its asymptotic value is
still zero

Figure 3
The nonconvergence theorem

In order to proceed to empirical testing, it is
necessary to get around the fact that α is not easy to
measure directly. So long as we have a well-defined
market of the classical kind (a point elaborated in Sect.
4), it is easy to develop an ancillary theorem that
allows us to use the level of advertising and�or R and
D intensity as a sufficient statistic for α. Here, we
obtain a simple ‘nonconvergence’ prediction, which
says that no matter how large the size of the market S,
the level of concentration cannot fall below some
value C

�
. Figure 3 illustrates the basic result for a well-

defined market of the classical kind.
One way of testing this prediction is to look at the

same set of advertising-intensive industries across a
number of countries of varying size. Since firms must
spend on advertising separately in each country to
develop their brand image locally, this offers a valid
‘experiment’ relative to the theory. The noncon-
vergence property illustrated in Fig. 3 has been
confirmed by Sutton (1991), Robinson and Chiang
(1996), and Lyons et al. (2000).

2.3 Extensions

Underlying the above discussion is an important
simplifying assumption relating to the definition of the
market. It is tacitly assumed here, as in most of the
theoretical literature, that we can think of the market
as comprising a number of goods that are more or less
close substitutes for each other, and that we can regard
all other (‘outside’) goods as being poor substitutes for
those in this group. This is the classic approach to
the problem of market definition, associated with
Robinson (1936): we identify the boundary of the
market with a ‘break in the chain of substitutes.’

In practice, this is too simple a picture. The linkages
between goods may be quite complex. Apart from the
demand side, where goods may be more or less close
substitutes, there may also be linkages on the supply
side: goods which are independent of each other
on the demand side may share some technological
characteristics, for example, which imply that a firm
producing both goods may enjoy some economies of
scope in its R and D activities.

In order to justify the analysis of a single market in
isolation from other markets (‘partial equilibrium’), it
is necessary to define the market broadly enough to
encompass all such linkages. Once we have widened
the set of products to this point, however, we are likely
to find that there are certain clusters of products that
are much more tightly linked to each other, than to
products outside the cluster. In other words, the
market encompasses a number of ‘submarkets.’

This complication is of particular importance in the
context of R and D-intensive industries. It is often the
case in these industries that the market comprises
a set of submarkets containing products associated
with different technologies. The early history of
many industries has been marked by competition be-
tween rival ‘technological trajectories’. Sometimes, a
single ‘dominant’ trajectory emerges (Abernathy and
Utterbach 1978). Sometimes, several trajectories meet
the preferences of different consumer groups, and all
survive. In general, the picture of ‘escalation’ along a
single R and D trajectory, which corresponds to the
analysis of Sect. 3 above, needs to be extended in this
more complex setting. Depending upon the interplay
of technology (the effectiveness of R and D along
each trajectory) and tastes (the pattern of consumer
preferences across products associated with each tra-
jectory), the industry may evolve in one or other of
two ways. The first route involves ‘escalation’ along a
single dominant trajectory, in the manner of Sect. 3
above. The second route involves the ‘proliferation’
of successive technological trajectories, with their
associated product groups (‘submarkets’). In this
setting, the predictions of the theory need to be recast
in a way that is sensitive to the presence of such
distinct submarkets; see Sutton (1998), Part I.

3. Profitability

A central issue of concern in the traditional literature
related to the putative link between the level of con-
centration of an industry, and the average level of
profitability enjoyed by the firms (businesses) in that
industry. Here, it is necessary to distinguish two quite
different questions. The first relates to the way in
which a fall in concentration, due for example to the
entry of additional firms to the market, affects the level
of prices and so of price-cost margins. Here, matters
are uncontroversial; that a fall in concentration will
lead to a fall in prices and price-cost margins is well-
supported both theoretically and empirically. (This
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result was embodied as an assumption in the models
set out in Sect. 2 above. While theoretical counter-
examples can be constructed, they are of a rather
contrived kind.) To test this idea it is appropriate to
look at a number of markets for the same product,
which differ in size (the number of consumers), so that
larger markets support more sellers. It can then be
checked whether prices and price-cost margins are,
therefore, lower in those larger markets which support
more sellers. The key body of evidence is that presented
in the collection of papers edited by Weiss (1989).
For a comprehensive list of relevant studies, see
Schmalensee (1989) p. 987.

In terms of the basic models set out in Sect. 2 above,
this first question relates to the description of the final
stage (price competition) subgame: we are asking how
the level of gross profits per firm earned in the final
stage subgame relates to the level of concentration
that has results from earlier investment decisions. A
second, quite different, question relates to the net
profit of firms (gross profit minus the investment costs
incurred in earlier stages). In the ‘free entry’ models
described in Sect. 2, entry will occur up to the point
where the gross profits of the marginal entrant are just
exhausted by its investment outlay. In the special
setting where all firms are identical in their cost
structure and in their product specifications, the net
profit of each firm will be (approximately) zero,
whatever the level of concentration. This symmetric
setup provides a useful point of reference, while
suggesting a number of channels through which some
relationship might appear between concentration and
net profits (or more conventionally, by the firm’s rate
of return on its earlier investment—gross profit flow
per annum divided by the value of the firm’s assets).

There are four channels that are worth noting.
(a) Even if all firms are symmetric (whence we can

express net profit per firm π as a function of the
number of entrants N) free entry implies zero profit
only in the sense that π(N)� 0 and π(N�1)� 0.
When N is large, this ‘integer effect’ is unimportant,
but in those markets considered in Sect. 2.2, where the
number of firms may be very small even if the market
is large, this leaves open the possibility of ‘large’ net
profits for the firms that enter.

(b) If we, realistically, abandon the assumption that
all firms are alike in their cost structures, then we
would expect the most efficient firms (those with the
lowest level of average variable cost) to produce larger
volumes of output at equilibrium. If we compare two
hypothetical industries that are alike in all respects,
except that the firms forming the pool of (potential)
entrants in industry A are alike, but those in industry
B differ in their efficiency levels, then we would expect
industry B to exhibit both a higher level of con-
centration and a higher level of (average net) profit-
ability (Demsetz 1973).

(c) Another form of asymmetry between firms may
arise, not from any inherent differences in efficiency,

but from ‘strategic asymmetries.’ In the models set out
in Sects. 2 and 3, the only restriction imposed by the
viability condition takes the form of a lower bound to
concentration. This lower bound corresponds to a
situation in which all earn firms are symmetric ex post,
and all earn zero net profit. Above this bound there are
other, asymmetric, equilibria, where intra-marginal
firms enjoy positive net profit. Outcomes of this kind
can arise for several reasons, such as the presence of
‘first mover advantages.’ For example, early entrants
to an advertising-intensive industry may spend heavily
in advance of rival entry, in building up brand images.
Later entrants may then find it optimal to spend less
on advertising than these early entrants. Under these
circumstances, the first mover may enjoy strictly
positive net profits.

(d) If we abandon the maintained assumption of
free entry, in favour of the idea—fundamental to
Bain’s approach—that high concentration levels are
associated with some form of ‘barriers to entry’ that
prevent (efficient) firms from entering certain indus-
tries, then we would expect these concentrated in-
dustries to exhibit high levels of profit, in comparison
to a reference group of industries where no such
‘barriers’ were present.

These points notwithstanding, it is important to
note that there is no robust theoretical prediction of
the kind developed in Sects. 2.1 and 3 above which
links concentration to net profits.

4. Empirical E�idence

Following Bain’s early contributions, a large body
of empirical work was devoted to the search for cor-
relations, across different manufacturing industries,
between concentration and profitability. While the
early literature seemed broadly supportive of such a
relationship, the interpretation of the results remained
highly controversial, the debate being focused pri-
marily on distinguishing between the Bain interpre-
tation ((d) above) and the Demsetz interpretation ((b)
above). A turning point in this literature was marked
by the appearance of two new databases that allowed
the discussion to move beyond its focus on cross
industry studies based on average industry profit-
ability, towards an examination of market shares and
profitability of each firm within the industry: the
Federal Trade Commission’s ‘Line of Business’ data-
set, and the PIMS dataset. (See Scherer (1980) for an
overview of the main results.)

The most authoritative review of the evidence is
that of Schmalensee (1989). A key finding emerges
from attempts to discriminate between the views of
Bain and Demsetz by regressing the profitability of a
business on both the market share of that business,
and the level of concentration in the industry con-
cerned. In regressions of this kind, using datasets that
span many industries, profitability is strongly and
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positively correlated with market share, while industry
concentration tends not to be positively related to
profitability. One important caveat is needed here, in
that this finding might suggest that within each
industry, firms with larger market shares enjoy higher
rates of return: this is not the case. Intra-industries
studies of market share versus rates of return suggest
that no general relationship of this kind is present.
(This, incidentally, is unsurprisingly from a theoretical
standpoint: it is easy to find standard examples in
which market shares within an industry are either
positively or negatively correlated with profitability.
In the simple ‘linear demand model,’ for instance, a
firm that enters a larger number of product varieties
than its rivals will enjoy a larger market share but a
lower level of gross profit per product (Sutton 1998,
Appendix 2.1).

What appears to be driving these results, as
Schmalensee notes, is the presence of a small number
of industries in which there is an unusually strong
positive correlation between market share and profit-
ability.

Apart fromthiskindof cross-sectional investigation,
a quite different but complementary perspective is
provided by the study of the pattern of firms’ profit-
ability over time. Mueller (1986) examined the
question of whether, at the firm level, high rates of
profitability were transient or persistent over long
periods of time. Arguing that observed rates of return
showed a substantial degree of persistence over time,
Mueller drew attention inter alia to one group of
industries (highly concentrated, advertising-intensive
industries) as exhibiting unusually high and persistent
rates of return. (Observation (c) above provides one
candidate interpretation of this finding.)

5. Further Topics: Beyond ‘Strategic Interactions’

The above discussion has focused heavily on the role
of ‘strategic interactions’ between firms as a driver of
market outcomes. It was noted in Sect. 2.3, however,
that the general run of markets, as conventionally
defined, tend to involve a number of (more or less
loosely linked) ‘submarkets.’ The presence of such
(approximately) independent submarkets carries some
far-reaching implications for the analysis of market
structure. In particular, it implies that ‘strategic
interactions’ can not in themselves tell the complete
story. Any satisfactory theory of market structure
must bring together the role of ‘strategic interactions’
between firms or products within each submarket, and
the presence of ‘independence effects’ across different
submarkets. This becomes particularly important
once we begin to look for a richer characterization of
market structure by examining the size distribution of
firms within each industry. A full discussion of this
issue is beyond the scope of this article; for details, the
reader is referred to Sutton 1997 and (1998, Part II).

See also: Industrial Geography; International Market-
ing; Market Areas; Market Research; Marketing
Strategies
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Marketing Strategies

1. Introduction

Marketing strategies pursued by firms are aimed at
obtaining a sustainable competitive advantage over
competitors. In a marketing perspective, firms obtain
a competitive advantage when they are able to study,
identify, create, and communicate reasons of prefer-
ence for their customers, with respect to their
competitors.

In this article marketing strategies will be reviewed
both in an external and internal perspective. Focus
will be put on marketing strategies based on market
driving capabilities and resources. A model of com-
petitive strategies will then be presented in a circular
perspective, considering the shifting nature of move-
ment, imitation, and position wars. Some final points
about marketing strategies in the third millennium will
be presented, with the proposition of a new firm
(proactive, lean, customer and process based, holonic
to the limit of virtuality), competing different wars
(wars of imagination) with different strategies (re-
source and capabilities based) and different weapons
(trust, knowledge, creativity, integration, and net-
working abilities).

2. Marketing Strategies in an External and
Internal Perspecti�e

Marketing strategies can be viewed in two different
ways.

(a) With an external emphasis, typical of the
‘Market Power School,’ which dominates the 1980s.
This school draws on the Harvard tradition (Mason
1939, Bain 1956) in industrial economics studies.
However, Porter (1980, 1985) is the most important
author in this stream of thought.

(b) With an internal emphasis, typical of the
ResourceBasedViewof the Strategy,which dominates
the 1990s. Wernerfelt (1984), Rumelt (1984, 1987),
Barney (1986), Dierickx and Cool (1989), Itami (1987),
Grant (1991), Peteraf (1993), and Prahalad and Hamel
(1990, 1994) are the most important authors in this
stream of thought.

The ‘Market Power School’ puts its emphasis on the
analysis of the existing environment, following the
structure-conduct-performance paradigm of indus-
trial organization. The normative prescriptions of the
Market Power School, particularly the three generic
strategies suggested by Porter (1980, 1985)—dif-
ferentiation, cost leadership, and niche strategies of
focalization—depend on the external analysis of the
environment, conducted mainly with the five-forces
model. The five-forces model is an analytical tool
developed by Porter (1980, 1985) which helps to
individuate the attractiveness of an industry, by

analyzing not only the competitors actually in the
arena, but also the forces of the potential entrants, the
producers of substitutes, and the influences of
customers and suppliers.

Therefore, the ‘Market Power School’ considers
strategy primarily as positioning a firm in a given
industry context; the focus is on the external analysis
of the existing industry and on its attractiveness. The
strategic process should determine a ‘fit’ between the
given distinctive strengths of a firm and the given
opportunities offered by the external environment.

In synthesis, the Market Power School considers
the general strategic process, at the corporate level, as
the allocation of the right mix of resources to the
various Strategic Business Units, adopting a financial
portfolio view, and the competitive and marketing
strategies, at the business level, adopting a product-
based view of competition.

The Resource based View of the Strategy, rather
than on the external environment, puts its emphasis on
the unique endowment of resources, assets, com-
petencies, and capabilities of each firm. By creating
and continuously incrementing its resource endow-
ment, a firm becomes different from another. So the
unique endowment of each firm is at the roots of its
competitive advantage, whose sustainability is higher,
the higher are the barriers raised to imitability.
Marketing strategies are not concerned with the
exploitation of the existing resources, but with the
continuous management commitment to increase
the resource endowment. An example of a resource
that should be increased and not only exploited is
brand equity (Aaker 1984, 1991).

Resources may be tangible or intangible; it has been
widely recognized that marketing strategies based on
intangible resources generate hard to imitate com-
petitive advantages.

Typical marketing resources are trust and knowl-
edge (Vicari 1991); both are intangible and strongly
linked with customer satisfaction, which is at the
beginning and the end of each marketing strategy. At
the beginning, customer satisfaction addresses each
marketing strategy, because it is the very aim of every
successful strategy. At the end, it is the most important
result of each marketing strategy, because the long-
term survival of a firm depends on the level of
satisfaction, loyalty, and trust of its customers
(Reicheld 1996). So analysis, measurement, and im-
provement of customer satisfaction is one of the most
important activities in marketing strategies in a
resource-based perspective.

3. Marketing Strategies in a Resource-based-
�iew Perspecti�e

In recent years, firms tend to be living in a new
competitive milieu (Prahalad and Hamel 1994), in a
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new competitive landscape, which is characterized by
deregulation, structural changes (mainly connected
with the evolution of information technology), a
growing number of mergers, acquisitions, and
alliances, less protectionism, and changing customer
expectations. We can distinguish three forces that are
jointly, but radically reshaping the firm’s environment:
the customer dynamic changes, the enormous po-
tential offered by the I T paradigm, and the conse-
quently inevitable increase of the competitive pressure.
Considering these forces together, it is possible to
assert that ‘during the last ten years competitive space
has been dramatically altered’ (Prahalad and Hamel
1994).

The increase in competitive pressure is so strong, for
many firms and many industries, that some authors
(D’Aveni 1994, Valdani 1995) have coined the term
‘hypercompetition’ to describe this new competitive
milieu.

As a matter of fact, in such a competitive and
turbulent environment, normative prescriptions based
on static industry analysis tend to become unuseful:
managers base their decisions less and less on industry
analysis, and more and more tend to look inwardly, at
their sets of resources and capabilities. As Grant
(1991) puts it, when the external environment is in a
state of flux, the firm’s own resources and capabilities
may be a much more stable basis on which to define its
identity.

This trend is reinforced when we consider that
industry borders are becoming more and more vol-
atile, and in many cases they tend to disappear and to
become confused and merged in a process of gradual
convergence. Especially, but not only in high-tech
environments, a lot of industries tend to converge
towards something like a mega-industry, which seems
to comprise the previous independent industries of
computer, telecommunication, office equipment,
entertainment, broadcasting, media publishing, con-
sumer electronics, distribution, financial and insur-
ance services, and so forth. The phenomenon of
convergence, like a black hole, gradually is attracting
and merging once-different competitive environments:
the biggest part of the industrial and services world is
falling down in the black hole of convergence, one
industry after the other. Only few industries, perhaps
the less value-added ones or those that will be marginal
in the future, can escape this process of gradual
convergence. Many authors have recognized this fact
(e.g., Prahalad and Hamel 1994, Hamel 1996, Valdani
1995, and Yoffie 1997).

In this context, the external environment, and
particularly industry, tends to lose its importance
and potential of explanation in favor of the firm and of
its marketing strategies, which are based on its unique
stock of resources, competencies, and capabilities.

Whereas in the previous strategic paradigm, com-
petitive and marketing strategies are considered at the
product level, in the resource-based perspective mar-

keting strategies recognize the logical and temporal
dominance of resources upon products. Products are
considered only as the momentaneous expression of
the internal resources of the firm. Moreover, resources
are not product-specific, but they can lead to the
achievement of competitive advantage in a wide range
of products and services. For example, Sony has
developed the concept of ‘pocketability,’ in the sense
that it has generated a broad set of resources and
competencies in order to satisfy, through a lot of
products, the customer’s need of entertainment linked
to pocket dimensions and not bound to specific places.
Motorola has developed the concept of ‘untethered
communication,’ through the accumulation of com-
petencies in the field of distribution of voice, images,
and data, independently by the specific place where
customers are. 3M has defined its company strategy
focusing not only on products, but also more generally
on its customers’ need to use ‘subtle supports’ and on
resources and capabilities in order to serve this need in
a broad sense. It is possible to go on, describing the
concept of Apple’s ‘user friendliness’ and of Canon’s
‘C&C (Computer and Communication) strategy’ and
many others, but it should be clear, on the basis of the
examples above, that, in a resource based perspective:

(a) the recognition of customer’s needs has a
conceptual priority in each marketing strategy;

(b) it requires a high level of marketing capabilities,
in order to avoid errors of marketing myopia; and

(c) not only products, but also mainly a firm’s
resources, competencies, and capabilities are at the
basis of the success of a marketing strategy.

Marketing strategies among firms, therefore, are
played at three levels that are:

(a) the product-based level of traditional marketing
strategies;

(b) the competence- and resource-based level of
proactive firms’ marketing strategies; and

(c) the ‘super-industry-’ (which is still resource-
based) level of marketing strategies in the era of
industry convergence.

Moreover, if we consider the firm as a cognitive
system (Weick 1979, Vicari 1991), the industry, and
more generally the external environment, tend to
become a subjective and not an objective construct.
Marketing strategies, therefore, are aimed at enacting
the environment, on the basis of the firm’s set of
resources. In this perspective, competitive and mar-
keting strategies are connected strictly with creativity
and knowledge management.

In an attempt at synthesis, it is possible to state that
in a resource-based perspective, firms need to adopt a
proactive approach (Valdani 1992) to their marketing
strategies:

(a) focusing on obtaining, at the same time, variety,
quality, speed, and learning;

(b) stretching and leveraging their market driving
capabilities, in order to reach a double aim, in a so-
called ‘dual strategy’ (Abell 1994, Valdani 1995).
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Firms adopt a dual strategy when they want to
manage the present and to prepare the future at the
same time. Managing the present means developing
capabilities of market and competitive intelligence and
re-engineering the processes of the firm in a customer-
focused perspective. Preparing the future means
developing the managerial and entrepreneurial capa-
bilities of destroying the existing orthodoxies, to
imagine, enact, and create a new competitive en-
vironment, regenerating strategies and reinventing
industries and their borders (Prahalad and Hamel
1994).

4. Marketing Strategies in a Circular Model

It is possible to describe the marketing strategies
pursued by firms in the hypercompetition and con-
vergence era by adopting a circular model described in
Fig. 1.

The model shows the three possible states of the
competitive environment in hypercompetitive condi-
tions. They are: position wars, movement wars, and
imitation wars.

Figure 1
Marketing strategies in a circular model (E Valdani 1995)

4.1 Marketing Strategies in Position Wars

During a position war, the environment is quite stable,
the product life cycle is generally in its maturity phase,
and customers and competitors are well defined.
General marketing strategies in position wars are
those of market sharing, aimed at increasing a firm’s
market share by reducing the competitors’ one: pricing
strategies are very important in these conditions.
Specific marketing strategies for aggressive competi-
tors include the option among (a) a direct and frontal
attack to the competitor; (b) lateral and smart moves;
(c) guerrilla. Specific marketing strategies for defensive
competitors include the options among (a) static
defence and inertia; (b) reaction countermoves;
(c) strategic retreat.

In the long run, position wars may be dangerous.
Firms, in fact, begin to compete on quality and price,
increasing quality and decreasing price, in a dangerous
and hypercompetitive evolution to the so-called ‘ul-
timate value frontier’ (D’Aveni 1994, Valdani 1995).
The ‘ultimate value frontier’ is a situation in which
quality is at the highest level, price is at the lowest, and
firm’s profit at the ‘neoclassical’ normal level (where
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Figure 2
The ultimate value frontier (E Valdani 1995)

normal, in managerial and entrepreneurial terms,
means unsatisfactory). The process of evolution to the
‘ultimate value frontier’ is described in Fig. 2.

4.2 Marketing Strategies in Mo�ement Wars

In order to avoid the evolution to the ‘ultimate value
frontier,’ firms pursue strategies of market creation
and enter in movement wars. In a proactive per-
spective, they increment, leverage, and stretch their
market driving capabilities and resources and, by
doing so, create new markets or reconfigure radically
the existing ones. So, innovation strategies are the best
marketing strategies in movement war: they are
particularly critical in contexts of high hypercom-
petition and industry convergence. Innovation and
market creation strategies usually require also net-
working strategies: in fact, a marketing creation
strategy is successful only in a co-evolutionary per-
spective. Last, but not least, strategies of market
creation and innovation require, in order to be
successful, the ability of a firm to overcome barriers to
innovation, both external (i.e., customer inertia) and
internal (i.e., specialization).

4.3 Marketing Strategies in Imitation Wars

As it is well known, innovation usually is followed by
imitation. Follower firms, pursuing imitation strat-
egies, transform a movement war into an imitation
war. Imitation strategies are successful only when
firms’ endowment of capabilities and resources include
rapid learning abilities.

As it should be clear, in the circular model adopted,
imitation wars gradually evolve to position wars and
these to movement wars, and so on, in a circular
perspective.

5. Conclusions: Marketing Strategies in the New
Millennium

In the third millennium firms must be able to evolve
from an era of hypercompetition to one of imagin-
ation. Marketing strategies in an era of imagination
are successful only if firms:

(a) adopt a resource based perspective;
(b) focus on customers, pursuing customer sat-

i-sfactionand loyalty,andwhen it ispossible, ‘customer
delight,’ that is, exceeding customer expectations;
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(c) continuously regenerate their stock of market
driving capabilities, in order to avoid the trap of the
‘ultimate value frontier’ and shift continuously from
position to movement and imitation wars;

(d) co-evolve with other firms and institutions,
networking with them, with the ultimate aim of
reconfiguring existing industries, driving their con-
vergence, and creating new industries in the digital
world of the third millennium.

In order to win the wars of the third millennium,
firms must develop marketing strategies using
weapons completely different from the past. These
new weapons are intangible resources and capabilities
like trust, knowledge, creativity, integration, and
networking abilities. Obviously, new weapons can
only be managed by new warriors, that is, new firms,
which must be proactive, lean, customer and process
based, holonic to the limit of virtuality.

See also: Alliances and Joint Ventures: Organiza-
tional; Consumer Economics; Consumer Psychology;
Corporate Finance: Financial Control; Corporate
Governance; Corporate Law; International Business;
International Law and Treaties; International Mark-
eting; International Organization; International
Trade: Commercial Policy and Trade Negotiations;
Market Areas; Markets and the Law; Monetary
Policy; Rational Choice Theory in Sociology; Tran-
saction Costs and Property Rights; World Trade
Organization
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E. Valdani

Markets and the Law

A ‘market’ is a forum of exchange, a place where trade
is carried out. In a narrow sense the term refers to a
physically defined locality where buyers and sellers
meet, like a neighborhood farmers’ market or a local
fair. In its more abstract meaning it refers to any kind
of exchange network, in the general sense of a social
arrangement in which participants are interconnected
through actual and potential exchange transactions.
Depending on what criterion is used to define the
relevant set of actual or potential trading parties,
various kinds of special markets can be distinguished
for analytical purposes, even if one acknowledges that
in reality such markets cannot be strictly isolated from
the more inclusive exchange environment. Financial
markets, the US used-car market, the world crude-oil
market, or the market for Van Gogh paintings are
examples from an indefinitely long list of special
markets that might be defined.

1. Markets as Social Arrangements

As social arrangements markets are constituted by
bilateral, actual and potential, exchange transactions.
By contrast to theft or coercive taking, exchange is a
peaceful method of obtaining things that one desires.
It is based on mutual agreement between the trading
parties. Given the noted alternative methods of per-
sonal enrichment, people can be expected to engage in
exchange when and where the alternatives appear less
attractive. This is normally the case where people meet
within a normative-legal-institutional framework that
defines and enforces property rights, though, even in
the absence of a shared normative order, people may
have prudent reasons for pursuing their interests
through exchange rather than violent methods. As
Max Weber (1978, p. 640) observed, even someone
who, prefers to take without pay whatever he can, may
choose to resort to peaceful exchange where he is
‘confronted with a power equal to his own,’ or where
he regards it ‘as shrewd to do so for the sake of future
exchange opportunities which might be endangered
otherwise.’ In fact, the interest in exploiting potential
gains from trade outside of one’s own inherited
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community can be seen as a principal driving force in
the evolution of a normative-legal order that extends
beyond traditional community limits. As Weber (1978,
p. 637) put it, ‘The market is a relationship which
transcends the boundaries of neighborhood, kinship
group, or tribe. Originally, it is indeed the only
peaceful relationship of such kind.’

To say that markets are constituted by potential as
well as actual exchange transactions points to the role
of competition as the essential market force, a role that
Weber (1978, p. 635) underlines when he defines, ‘A
market may be said to exist wherever there is com-
petition, even if only unilateral, for opportunities of
exchange among a plurality of potential parties.’
Competition means that sellers can choose among
potential alternative buyers, and that buyers can
choose among potential alternative sellers. The terms
under which exchanges are actually carried out in a
market cannot be adequately understood without
considering the potential alternative transactions that
the respective parties might have chosen, but did not.
As, market transaction ‘is always a social act insofar as
the potential partners are guided in their offers by the
potential action of an indeterminately large group of
real or imaginary competitors rather than by their own
actions alone’ (Weber 1978, p. 636).

‘Competition for opportunities of exchange’ (Weber
1978) is constitutive of markets. It is also the source of
a fundamental ambiguity in people’s attitudes towards
markets. While one’s own interests are furthered by
competition on the other side of the transaction,
competition on one’s own side is often perceived as a
nuisance. As seller one welcomes any increase in the
pool of potential buyers, and as buyer one welcomes
an increase in the plurality of potential sellers, because
this can only improve the terms of trade. Conversely,
competition on one’s own side of the transaction, be it
as buyer or as seller, is much less welcome as it tends to
limit the gains that one can hope to realize in the
exchange. Despite the benefits that an open market
with free entry of potential buyers and sellers has to
offer to all parties, there are obvious benefits to be had
from the privilege of being in one’s own role protected
from competition. Interests in securing the benefits of
protectionist privileges, on the one side, and interests
in realizing the gains that can be had from ‘exchange
with the highest bidder’ (Weber 1978, p. 638), on the
other side, are two opposing forces that shape a
political community’s legal-institutional framework
and determine the extent to which it facilitates or
inhibits trade within and across its boundaries. Medi-
eval feudal and guild restrictions heavily favored the
former; modern market economies are the product of
the growing weight of the latter interests.

Markets are a paradigm example of a self-generating
or spontaneous social order (Hayek 1973, p. 37), i.e., of
social arrangements in which the activities of partici-
pants are coordinated in a spontaneous manner,
through mutual adjustment or adaptation of separate

decision-makers, without any deliberate, central di-
rection. In this sense the order of the market can be
contrasted ‘as a specific type of social structure’
(Swedberg 1994, p. 255) to the deliberate, centralized
coordination of activities that occurs within corporate
entities or organizations, i.e., within social units such as
the ‘family, the farm, the plant, the firm, the cor-
poration, and the various associations, and all the
public institutions including governments’ (Hayek
1973, p. 46). It is one of the central themes in the works
of F. A. Hayek that the distinction between ‘the two
kinds of order’ (Hayek 1973, p. 46), market and
organization (Vanberg 1982), is of fundamental im-
portance for an adequate understanding of the nature
of societal phenomena in general and of the order of
the market in particular. The failure to appreciate
adequately the nature of the market as a spontaneous
social order is, in Hayek’s view, a major source of
confusion in discussions on economic theory and, in
particular, economic policy, a confusion that he
attributes in part to the ambiguity that is implied when
the term ‘economy’ is used to describe the order of the
market. As the term is derived from the Greek word
oikonomia, which means household-economy, an ‘econ-
omy, in the strict sense of the word, is an organization
or arrangement in which someone deliberately allo-
cates resources to aunitary order of ends’ (Hayek 1978,
p. 178). In order to avoid any misleading connotations
Hayek suggests speaking of the order of the market
not as an economy but as a catallaxy—derived from
the Greek word katallatein, which means ‘to exchange’
(Hayek 1976, p. 108).

According to Hayek (1976, p. 115), the operation of
the market system and the way it coordinates the
actions of market-participants can be understood best
by thinking of it as a game, ‘the game of catallaxy.’
The game metaphor is meant to emphasize two
essential attributes of the competitive market process.
First, it ‘proceeds, like all games, according to rules
guiding the actions of individual participants’ (Hayek
1976, p. 71). And, second, as with all genuine games,
the particular outcomes of the ‘game of catallaxy’
cannot be predetermined but must always remain to a
large extent unpredictable, owing to the multitude of
contributing factors and to the inventiveness of the
participants who are free to choose their strategies
within the limits defined by the general rules of the
game. Indeed, that particular market outcomes cannot
be predetermined is but a consequence of the fact that
the ‘rules of the game’ are the essential device by which
the moves of players in the ‘game of catallaxy’ are
coordinated. These rules are typically negative rules
that exclude as impermissible certain kinds of strate-
gies, but leave significant scope for choice. By contrast,
the essential coordinating device within organizations
or corporate arrangements are positive commands
rather than (negative) general rules of conduct, com-
mands either in the form of specific orders or in the
form of generalized commands as they are implied in
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‘organizational rules’ that define the tasks to be
performed by persons in particular organizational
positions.

By speaking of the market as a ‘game of com-
petition’ that is played according to certain rules,
Hayek underscores the inherent connection between
markets and the law. Since the coordination of actions
within markets is based on certain general rules of
conduct that impose constraints on the behavior of
market participants, it follows that only where suitable
rules are in force can a market order be expected to
emerge at all, and that the particular nature of the
legal-institutional framework within which markets
operate will determine their overall working proper-
ties. As Hayek (1960, p. 229) puts it: ‘If there is to be an
efficient adjustment of the different activities in the
market, certain minimum requirements must be met;
the more important of these are … the prevention of
violence and fraud, the protection of property, and the
enforcement of contracts, and the recognition of equal
rights of all individuals to produce in whatever
quantities and sell at whatever prices they choose.
Even when these basic conditions have been satisfied,
the efficiency of the system will still depend on the
particular content of the rules.’

If, as Hayek points out, the order of the market is
based on rules, one should expect the ‘relation between
the character of the legal order and the functioning of
the market system’ (Hayek 1960 p. 229) to be a central
theme of the social science that concerns itself with the
study of markets, economics.

2. Economics as the Science of Markets

The study of markets as exchange arrangements has
traditionally been considered the domain of economics
(Weber 1978 p. 635). Indeed, it has even been suggested
that one should speak of economics as catallactics, in
order to underscore the discipline’s principal concern
with the market as a spontaneous exchange-order or
catallaxy (Mises 1949, pp. 233ff, Hayek 1976, p. 108,
Buchanan 1979, pp. 19, 27). In light of their uni-
versally acknowledged prominence as the disci-
pline’s principal subject, it is more than surprising how
little attention has been paid in mainstream economics
to an explicit discussion of markets as social arrange-
ments and, in particular, to the issue of how their
working properties are affected by the legal-institu-
tional framework within which they operate.

The ‘peculiar fact that the literature on econom-
ics … contains so little discussion of the central insti-
tution that underlies neo-classical economics—the
market’ (North 1977, p. 719) has repeatedly been noted
(see, e.g., Hayek 1960, p. 229; Brennan and Buchanan
1985, p. 13, Coase 1994, p. 6, Swedberg 1994, p. 257).
In standard economics textbooks, markets are typi-
cally defined in terms of the institutionally disem-
bodied mechanics of demand and supply, i.e., ‘the

forces created by buyers and sellers that establish
the prices and quantities exchanged of resources,
goods and services,’ while, as Coase (1988, p. 7) notes,
‘discussion of the market itself has entirely disap-
peared.’ In mainstream economic theory, Coase (1988,
p. 5) summarizes, the market is, for the most part,
assumed to exist and is not itself the subject of
investigation, with the result ‘that the crucial role of
the law in determining the activities carried out … in
the market has been largely ignored.’

The neglect of the institutional dimension of mar-
kets in mainstream economics can be directly traced
back to the research program that Leon Walras
defined in his E� le�ments d’E� conomie Politique Pure
(first published in 1874) for the ‘science of pure
economics,’ a program that gave rise to the modern
neoclassical orthodoxy and its theoretical pinnacle,
the Arrow–Debreu general equilibrium model.
Strongly influenced by the theoretical physics of his
time, Walras’ ambition was to develop ‘the pure theory
of economics or the theory of exchange and value in
exchange … (as) a physico-mathematical science like
mechanics or hydrodynamics’ (Walras 1954, p. 71),
sciences that, as he saw it, ‘abstract ideal-type
concepts … and … construct a priori the whole frame-
work of their theorems and proofs’ (Walras 1954, p.
71). The task he defined for the science of economics
was to follow ‘this same procedure,’ namely to form an
ideal-type concept of the market, with ‘ideal prices
which stand in an exact relation to an ideal demand
and supply’ (Walras 1954, p. 71). Pure economics, thus
conceived, is concerned with ‘how prices result from
under a hypothetical re� gime of absolutely free com-
petition’ (Walras 1954, p. 71), i.e., a re� gime with no
obstacles to the realization of potential gains from
trade and to the attainment of ‘the maximum of utility’
(Walras 1954, p. 71). Pure economics need not be
concerned with whether or not the hypothesized
‘absolutely free competition’ can be observed ‘in the
real world’ (Walras 1954, p. 255). It supposes ‘that the
market is perfectly competitive, just as in pure mech-
anics we suppose, to start with, that machines are
perfectly frictionless’ (Walras 1954, p. 84).

From the domain of ‘pure economics’ which studies
‘the nature, causes and consequences of free com-
petition’ (Walras 1954,, p. 255), Walras explicitly
excluded phenomena that are ‘to be classified under
the heading of institutions’ (Walras 1954, p. 63), in
particular phenomena concerned with the ‘problem of
property’ or ‘the mode of appropriation’ of scarce
things (Walras 1954, p. 77). In his account, pure
economics bears ‘clearly the mark of a natural science’
(Walras 1954, p. 56). Its subject, value in exchange,
‘partakes of the character of a natural phenomenon’
(Walras 1954, p. 70), because it results ‘naturally under
given conditions of supply and demand’ (Walras 1954,
p. 69). By contrast, the ‘theory of property’ or the
‘theory of institutions’ is, in Walras’ scheme of things,
assigned to the domain of ‘moral science or ethics’
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(Walras 1954, pp. 63, 79), because its subject, the mode
of appropriation, is ‘not a natural phenomenon’
(Walras 1954, p. 76) but ‘depends on human decisions’
(Walras 1954, p. 77). It is a ‘phenomenon which is
fundamentally social and which gives rise to questions
of justice or of the mutual coordination of human
destinies’ (Walras 1954, p. 77).

In Walras’ research program, pure economics was
not meant to be all of economics. While the study of
institutions and the rules of property was seen to be
outside of the domain of ‘economics as an exact
science’ (Walras 1954, p. 47), it was considered to be
part of economics as a more broadly conceived
enterprise. As Walras put it, ‘Appropriation being in
essence a moral phenomenon, the theory of property
must be in essence a moral science … or, as we shall
designate it, social economics’ (Walras 1954, p. 79).
However, the part that his ‘social economics’ would
have had to play in a more broadly conceived
economics was never developed in what has come to
be known as the Walrasian tradition in economics.
The neoclassical mainstream tradition remained
occupied with advancing and formalizing in ever more
refined ways Walras’ program for ‘a scientific theory
of the determination of prices’ (Walras 1954, p. 40),
and left unattended the institutional issues that Walras
had assigned to ‘social economics.’

3. Institutional Economics: Old and New

Pioneering as Walras’ enterprise of formalizing econ-
omic theory along the model of a physico-math-
ematical science was, it was by no means an entirely
unprecedented project. It was very much in line with
an established trend among mainstream economists of
developing ever more abstract models of the price
system, a trend the early beginnings of which are
marked by the change in emphasis from the work of
Adam Smith with its attention to institutional issues to
the writings of David Ricardo from which such
attentionhad largely disappeared (Demsetz 1982, p. 6).
Post-Walrasian neoclassical economics must therefore
be seen as merely continuing a theoretical course that
had already been embarked on before, a course that
made it treat markets in a manner about which
Demsetz (1982, pp. 6ff ) notes, ‘Markets became
empirically empty conceptualizations of the forums in
which exchange costlessly took place. The legal system
and the government were relegated to the distant
background by the simple device of stating, without
clarification, that resources where ‘‘privately owned’’.’

It was in opposition to such narrow focus on ‘the
market as an abstract price-making mechanism’
(Swedberg 1994, p. 255) that unorthodox approaches
such as, in particular, the German Historical School
and the American institutionalist tradition insisted on
the necessity of paying attention to the details of the
legal-institutional framework within which market

activities are carried out, if one is to arrive at an
adequate understanding of real world economic pro-
cesses.

In his Grundriss der Allgemeinen Volkswirtschafts-
lehre, Gustav Schmoller (1904), head of the ‘younger’
Historical School, commences an extended discussion
on the concept of the ‘market’ by stressing that in any
community of peacefully trading people economic
transactions take place under the umbrella of cus-
tomary, legal, and moral rules, and that knowledge of
the historical development of such legal-institutional
provisions is prerequisite for an understanding of the
development of trade and commerce (Schmoller 1904,
p. 15). There never existed, he maintains, anything like
‘absolutely free competition,’ but economic activities
were always embedded in a ‘system of norms, of
constraints, guidelines, laws, and prohibitions, that
regulated the stream of economic life, by ruling that
certain kinds of agreements are illegal or not binding,
that some contracts are not enforceable while others
are void or contestable’ (Schmoller 1904, p. 16). After
such an introductory reminder, Schmoller provides a
detailed historical account of the evolution of market
institutions, from their primitive origins in intertribal
arrangements for peaceful exchange to their modern
incarnations (Schmoller 1904, pp. 17ff).

Among the American institutionalists, John R.
Commons is known for his painstaking efforts to
portray, in great detail, the legal-institutional frame-
work that conditions the operation of markets as
social arrangements (Vanberg 1997). In his Legal
Foundations ofCapitalism (Commons 1957) (originally
published in 1924), he traced the gradual process of
legal evolution from which the kind of socioeconomic
order emerged upon which the analysis of economics
as the study of markets concentrates. His central
message was that the system of market competition,
that is at the core of economic theory is not a ‘natural
phenomenon’ but is rather a societal enterprise in the
sense that it presupposes a legal framework which is a
product of civilization, not a ‘provision of nature.’ As
he reasoned, the ‘simple system of natural liberty’ that
Adam Smith spoke about, and that his formula of the
‘invisible hand’ was meant to describe, consisted of
‘nothing other than the working rules of an orderly
society’ (Commons 1957, p. 137), an institutional
framework that was by no means a present of nature
but ‘the fine fruit of evolving centuries of working
rules’ (Commons 1957, p. 138).

The ‘old’ institutionalist critique did little to change
the analytical focus of mainstream economics, partly
because it not only challenged the institution-blindness
of economic orthodoxy but also seemed to depart
from ‘hard-core’ elements of the economic tradition,
in particular its methodological individualism; partly
because, faced with the ‘infinite variety of market
phenomena’ (Schmoller 1904, p. 112), the institutional-
ists’ concern with historical detail tended to result in
descriptive studies with little theoretical focus. A more
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serious challenge to the self-sufficient Walrasian tra-
dition of pure economics has come, though, from a
number of unorthodox approaches that began to
emerge in the 1960s and that are, summarily, referred
to as the ‘New Institutional Economics.’ These
approaches, including the Economics of Property
Rights, Law and Economics, Public Choice, and
others, seek to correct for the institutional deficiency
of mainstream neoclassical economics, yet—by con-
trast to the ‘old’ institutionalism—remain firmly with-
in the classical economic tradition, in fact, they are
viewed by their advocates as a revival of essential parts
of the Smithian heritage.

One of the most influential contributions to the
development of the New Institutional Economics, and
one that is of particular interest in the present context,
stems from Ronald Coase. In two complementary,
path-breaking articles, Coase points to transaction
costs, i.e., the costs of carrying out economic trans-
actions among persons, as the key to an understanding
of the role of market institutions. In his article ‘The
nature of the firm’ (Coase 1988, pp. 33–55), a paper
that was originally published in 1937 but made its
impact only decades later, he raises the question of
why, given the efficiency of market coordination, there
exist at all firms, (centrally coordinated organizations)
within the spontaneous, noncentralized order of the
market. He suggests that firms exist because there are
costs to market transactions, such as the costs of
finding a suitable exchange partner and of negotiating
and enforcing agreements. To the extent that such
costs can be reduced by organizing transactions within
firms, there is an economic rationale for their existence.
In the article ‘The problem of social cost’ (Coase 1988,
pp. 95–156; originally published 1960), Coase argues
that the legal framework within which market trans-
actions take place matters because it affects the costs
at which such transactions can be carried out. Ironi-
cally, Coase’s argument became mostly known, in its
negati�e version as the so-called Coase theorem, which
says that, as long as property rights are clearly defined,
the allocation of resources is not affected by how they
are defined, if transaction costs are zero. The reason is
that, no matter what the law says about ‘who has the
right to do what,’ with zero transaction costs, rational
economic agents can always trade entitlements until
they are in the hands of those who can put them to
their most valuable uses (Coase 1988, p. 14).

It is ironic that Coase’s argument came to be
condensed as the Coase theorem, since the theorem’s
‘institutions do not matter’ message is exactly the
opposite of what Coase wanted to emphasize (Coase
1988, pp. 15, 174). The fictitious world of zero
transaction costs in which such institutional neutrality
would hold is, as he points out, the world ‘of standard
economic theory’ (Coase 1994, p. 10) but not the world
that he finds worthwhile to study. If we move, he notes
(Coase 1994, p. 11), from the hypothetical regime of
zero transaction costs to the real world of positive

transaction costs, what becomes immediately clear
is ‘… (that) the legal system will have a profound effect
on the working of the economic system and may in
certain respects be said to control it.’ InWalras’s (1954,
p. 256) ‘hypothetical re� gime of absolutely free com-
petition,’ the model-world of neoclassical orthodoxy,
it is sufficient to assume that private property rights
are assigned somehow. If, as is presumed for such a
regime, no obstacles exist to the realization of potential
gains from trade, then rational and fully informed
economic agents can be predicted to fully exhaust all
potential gains so as to attain ‘the maximum of utility’
(Walras 1954, p. 256). It is in such a context that, for
instance, G. Debreu can say of his Axiomatic Analysis
of Economic Equilibrium that its task is to explain how
prices result ‘from the interaction of the agents of a
private ownership economy’ (Debreu 1959, p. vii),
without giving any further detail of the kinds of
institutions that characterize his ‘private ownership
economy.’

As strange as the neglect (among mainstream
economists) of the market as an institutional arrange-
ment may seem, it is, Coase argues, a systematic
consequence of the orthodox model. As he puts it,
‘Markets are institutions that exist to facilitate ex-
change, that is, they exist in order to reduce the cost of
carrying out exchange transactions. In an economic
theory which assumes that transaction costs are
nonexistent, markets have no function to perform’
(Coase 1988, p. 7). For an economic theory, that aims
at explaining the real world of positive transaction
costs, it ‘is hardly possible to discuss the functioning of
a market without considering the nature of the
property rights system, which determines what can be
bought and sold and which, by influencing the cost of
carrying out various kinds of market transactions,
determines what is, in fact, bought and sold, and by
whom’ (Coase 1994, p. 46).

In other words, the separation that Walras wanted
economists to draw between a ‘pure economics,’
concerned—as an ‘exact science’—with the natural
mechanics of demand and supply, and a ‘social
economics,’ concerned—as a ‘moral science’—with
institutional and property rights issues, is difficult to
maintain once one acknowledges ‘that what are traded
on the market are not, as is often supposed by
economists, physical entities but the rights to perform
certain actions, and the rights which individuals
possess are established by the legal system’ (Coase
1994, p. 11).

4. Markets and Economic Policy

The difference in their respective outlooks at markets
that separates mainstream neoclassical economics
from the new institutional economics has its counter-
part in differences between their respective approaches
to issues of economic policy. Taking the concept of
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perfect competition as its starting point, the neo-
classical approach tends to judge real world markets in
terms of its reference-model, and where it finds reality
to fall short of the ideal standard, it diagnoses a need
for political correction of ‘market failure.’ Critics have
chastised such reasoning as a ‘nirvana approach’
(Demsetz), noting that ‘we do injustice to the achieve-
ment of the market if we judge it … by comparing it
with an ideal standard which we have no known way
of achieving’ (Hayek 1978, p. 185).

By contrast, by looking at the market as a ‘social
institution which facilitates exchange’ (Coase 1988, p.
8), the new institutional economics starts from the
recognition that markets are legal-institutional
arrangements and that all we can meaningfully com-
pare—and choose among—are alternative, actual or
potential legal-institutional frameworks. As Demsetz
(1969, p. 1) summarizes the contrast: ‘The view that
now pervades much public policy economics implicitly
presents the relevant choice as between an ideal norm
and an existing ‘imperfect’ institutional arrangement.
This nir�ana approach differs considerably from a
comparati�e institution approach in which the relevant
choice is between alternative real institutional arrange-
ments. In practice, those who adopt the nirvana
approach seek to discover discrepancies between the
ideal and the real and, if discrepancies are found, they
deduce that the real is inefficient. Users of the
comparative institution approach attempt to assess
which alternative real institutional arrangement seems
best able to cope with the economic problem.’

If markets have to be seen as legally framed social
arrangements, there is no other way in which they
could be meaningfully described than in terms of their
legal-institutional makeup. The way they have used
the concept of the ‘perfect market’ has long served
economists as a convenient device to evade the need to
be specific about what kind of legal-institutional
arrangement they mean to be descriptive of a ‘perfect
market.’ Yet, if that concept is to provide any real
guidance to economic policy, it must be specified in
legal-institutional terms. And it is indeed, as Coase
(1988, p. 9) notes, not without significance, that the
kinds of organized markets, like stock exchanges or
commodity exchanges, that are ‘often used by econo-
mists as examples of a perfect market and perfect
competition, are markets in which transactions are
highly regulated.’ It suggests, Coase adds, ‘that for
anything approaching perfect competition to exist, an
intricate system of rules and regulations would nor-
mally be needed’ (Coase 1988, p. 9).

The comparative institutions approach puts an end
to the pretence that anything meaningful is said by
reference to ‘perfect markets’ in economic policy
discourse, as it insists that all diagnoses of deficiencies
in the operation of existing markets, and all sug-
gestions for corrections, have to be specified in terms
of feasible alternative institutional provisions. It views
economic policy as ‘a choice among alternative social

institutions’ (Coase 1988, p. 28), a choice that is to be
informed by knowledge of how ‘the economic system
would work with alternative institutional structures’
(Coase 1988, pp. 19ff). It recognizes that the task of
responsible economic policy cannot be to measure the
performance of real world markets in terms of an
unattainable theoretical construct, but is ‘to devise
practical arrangements which will correct defects in
one part of the system without causing more serious
harm in other parts’ (Coase 1988, p. 142).

The comparative institutions approach to economic
policy requires, as its theoretical foundation, an
economics that provides knowledge of feasible insti-
tutional options, of the working properties of alterna-
tive institutional arrangements, and of the predictable
effects of potential institutional reforms. To provide
such knowledge opens up a rich and demanding
research program for economists to pursue. To be
sure, the adoption of such a program would mean a
significant change from the direction that modern
economics has come to take, even if, in essence, it
would only mean to reactivate an integral part of its
original, Smithian research agenda.

See also: Business Law; Hierarchies and Markets;
International Trade: Commercial Policy and Trade
Negotiations; Law and Economics; Law and Econ-
omics: Empirical Dimensions; Lex Mercatoria;
Market and Nonmarket Allocation; Market Structure
and Performance
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Markets: Anthropological Aspects

Markets are so routinely regarded as fundamentally
economic institutions that long-standing and quite
varied anthropological perspectives on them are often
overlooked. Anthropological attention focuses on
patterns of individual and small-group exchange
relationships within specific markets, on institutional
structures that organize markets, and on the social,
political, and spatial hierarchies through which mar-
kets link social classes, ethnic groups, or regional
societies into larger systems. Anthropological studies
of markets analyze them as nodes of complex social
processes and generators of cultural activity as well
as realms for economic exchange. Anthropologists’
interests in markets, therefore, are partially distinct
from—although certainly overlapping with—the con-
cerns of economists.

1. Markets and Marketplaces

The term ‘market’ is inherently ambiguous. Abstract-
ly, ‘market’ refers to exchange organized around
principles such as ‘price’ or ‘supply-and-demand.’
‘Market’ may also refer to specific social relationships
and frameworks through which economic transactions
take place. Markets, in the first sense, are networks of
economic processes and transactions which may occur
without specific locations or spatial boundaries for the
transactional universe. In the second sense, markets
are social institutions, often located in geographically
distinct places, which encompass specific social, legal,
and political processes that enable economic trans-
actions, but also extend far beyond them. Plattner
(1989) makes a useful distinction:

‘market’ [is] the social institution of exchanges where prices or
exchange equivalencies exist. ‘Marketplace’ refers to these
interactions in a customary time and place. … A market can
exist without being localized in a marketplace, but it is hard to
imagine a marketplace without some sort of institutions
governing exchanges. (p. 171)

Marketplaces embody a localized set of social
institutions, social actors, property rights, products,
transactional relationships, trade practices, and cul-
tural meanings framed by a wide variety of factors
including, but not limited to, ‘purely economic’ or
‘market’ forces. Of course, anthropological analyses
of markets in the first sense are often ethnographically
focused on marketplaces in the second sense.

Anthropological approaches to markets sometimes
focus on the formal properties of exchange systems as
frameworks for organizing behavior, relying on quan-
titative analyses of exchange relationships. However,
anthropologists generally place such analyses within
wider ethnographic contexts that see marketplaces as
specific locations and social frameworks, charac-
terized not only by economic exchanges in and among
them, but also by their equally vital roles as arenas for
cultural activity and political expression, nodes in
flows of information, landmarks of historical and
ritual significance, and centers of civic participation
where diverse social, economic, ethnic, and cultural
groups combine, collide, cooperate, collude, compete,
and clash. Anthropological and sociological analyses
emphasize this ‘embeddedness’ of markets in ongoing
patterns of social organization and cultural meaning
(Polanyi et al. 1957, Granovetter 1985); that is,
economic behavior is not analyzed as an autonomous
sphere of human activity, but as inseparably inter-
twined with a wide variety of social, political, ritual,
and other cultural behaviors, institutions, and beliefs.

2. Marketplaces as Ethnographic Sites

Marketplaces vary enormously. They differ according
to the local, regional, or global scope of production,
distribution, or consumption of the goods and services
they trade. Retail and wholesale markets are struc-
tured quite differently around the distinct activities
and social roles of consumers, producers, and traders.
Some markets handle physical commodities; others
trade intangible financial assets. Many marketplaces
are permanent, but in some societies markets are
periodic, held at regular or irregular intervals, some-
times as one stop along regional circuits for peddlers
who visit specific sites on a fixed cycle. (The tiny
handful of ethnographic studies of markets listed in
the bibliography give only a glimpse of the wide
variety of anthropological analyses of markets, their
internal structures, and their wider social and cultural
contexts: e.g., Acheson, Bestor, Bohannan, Clark,
Cohen, Geertz, Hertz, Meillassoux, Mintz, Polanyi,
Plattner, Roseberry, Skinner, Smith, Trager.)
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Many small-scale markets are socially embedded in
communities, where producers and consumers deal
face-to-face over the vegetables, chickens, or bolts of
cloth that are the stuff of daily life, whether in a
peasant community, an urban bazaar, or a farmer’s
market in a middle-class suburb. Local markets, as
well as much more specialized ones such as urban
wholesale markets of professional traders, are often
organized around complex, multistranded relation-
ships that intertwine gender, ethnicity, class, and
kinship, as well as economic role.

Other very different kinds of markets (not market-
places) embody diffuse, impersonal (and perhaps
anonymous) ties among trade partners, such as in
‘spot markets’ where economic actors interact only
through a one-time transaction, as in many real estate
markets, labor markets, and global commodity mar-
kets for things such as sugar, coffee, or rubber.

Long-distance trade—both in exotic products and
mundane commodities—may pass through highly
specialized marketplaces that coordinate a regional or
a global industry, such as Dutch flower auctions.
Some long-distance markets are organized around
small tightly knit communities of professional traders
who transact business within networks of trust built
on ethnic solidarity, such as New York’s diamond
exchanges or Ibadan’s Hausa traders.

Markets exist along continua between the most
informal sectors of society and the most highly
regulated. Some markets are organized through in-
formal or quasi-formal institutions (open and above
board, but outside the realm of legal or political
attention), while others are ‘gray,’ ‘black, ’ or entirely
illegal. Other specialized markets for professional
traders are organized within tightly regulated insti-
tutional frameworks that govern access, terms of
exchange, reporting requirements, or public account-
ability; some examples include stock markets,
commodity exchanges, and other financial markets.
Whether informal or formal, the frameworks of
regulation that encompass the smooth functioning of
any market usually mix self-regulating mechanisms
created by market participants themselves with those
imposed by political or legal authorities. The social,
institutional construction of trade and markets is
evident in the widely varied price mechanisms—
bartering, bidding, haggling, setting posted prices, or
negotiating contracts, as well as discounts, rebates, or
kickbacks—that are established in various markets,
reflecting and shaping very different balances of
market power among buyers and sellers.

3. Markets as Institutions

Anthropologists focus ethnographically on the social
structure of markets as institutional systems, the
transactional behavior of market participants, and
networks among trade partners or among markets

(Plattner 1985). They emphasize how economic ac-
tivity is embedded in social institutions and relation-
ships which structure solutions to economic problems
(sometimes conceptualized as ‘transaction costs’
(Acheson 1994)). These costs, which any market or
enterprise inevitably faces, are not only direct over-
head expenses on specific exchanges. More generally,
the economic and social costs of exchange include
those of establishing trust and reliability among trade
partners, soliciting or extending credit, guaranteeing
stable sources of supply, enforcing compliance with
agreements, recruiting labor, distributing profits,
monitoring employees, obtaining information on mar-
ket conditions, creating or enforcing property rights,
managing risk, and so forth (Geertz 1978).

Various patterns of social structure that enable
markets to form and economic transactions to occur
are often conceptualized—by anthropologists influ-
enced by institutional economics and sociology—in
terms of ‘governance structures,’ the institutional
structures that organize, constrain, and coordinate
economic activities, that sanction some behaviors and
provide incentives for others. Different governance
structures—different forms of market relationships,
different forms of business organization—provide
different solutions to the challenges of achieving social
and economic integration over the ‘transaction costs’
that all economic institutions must bear. Governance
structures are, therefore, social institutions and
systems of norms familiar to anthropologists in many
other contexts and subject to similar kinds of social
and cultural analyses.

Governance structures range along a theoretical
continuum, from ‘market governance’ to ‘governance
by hierarchy.’ In the former, an economic actor relies
on the competitive forces of a spot market to obtain
the goods, services, and trustworthiness it requires; in
the latter, an economic actor controls goods, services,
personnel, and reliability through direct ownership
and administrative fiat (as in a vertically integrated
industrial corporation). Midway between these ex-
tremes is governance by ‘relational’ or ‘obligational’
contracting, in which partners in ongoing exchange
relationships agree, formally or informally, to do
business with one another over time, relying on the
strength of personal ties (such as trust) to overcome
problems that may arise in the relationship because
not all the terms and circumstances of trade are (or can
be) specified ahead of time.

Anthropological analyses of markets often focus on
the social and cultural patterns sustaining this middle
form of governance, such as frameworks of self-
regulation, the management of common property, the
structural relationships between producers and
buyers, the disposition of market power, or the
political dynamics of trading communities. Other
studies examine the creation of personal ties of trust
and reciprocal obligation, and the microlevel transac-
tional behavior among individual traders and other
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market participants. Some studies place market re-
lationships within a broader cultural milieu of inter-
personal interactions; still others examine negotiating,
bargaining, or haggling as a transactional game
through which traders form what Plattner calls ‘equili-
brating relationships.’ Implicit and explicit decision-
making models used in daily trade have been collected
ethnographically to illustrate how economizing strat-
egies are embedded in culturally or socially specific
contexts. Information costs and transactions costs
have been analyzed within what Geertz (1978) calls
‘bazaar economies.’

4. Markets and Urban Life

Throughout history, cities and markets have sustained
each other, the former providing location, demand,
and social context for the latter; the latter providing
sustenance, profit, and cultural verve to the former. In
many places, towns and marketplaces grew up to-
gether, with marketplaces as centers of economic and
social life (and eventually political life as well) and as
the institutions through which towns and cities were
linked to their hinterlands and to other communities.
Markets mediate connections and conflicts among
very different segments of an economy or a society:
across divisions between rural and urban, peasant and
capitalist, premodern and modern, colonized and
colonizing, or informal and formal sectors. These
mediating roles have been examined in urban markets
(in the diffuse sense, as in labor markets) and market-
places (in the more specific sense, of geographically
situated hierarchies of trade (Meillassoux 1971)).
Within commercialized economies, distribution cha-
nnels and markets that connect large-scale business to
small-scale family firms are another example of market
linkages across social and economic sectors.

Market hierarchies have themselves been a major
topic of study. Central place theory analyzes the
spatial distribution of markets within hierarchies of
settlements (‘central places’), and within anthropology
has been applied to peasant marketing systems and to
interrelationships among urban markets. Alignments
of trading patterns within market systems have been
shown to be important indicators of a wide variety of
other social, political, administrative, and ritual
aspects of local, regional, and national organization.
Also known as ‘regional analysis,’ this approach was
developed in anthropology by Skinner’s ethnographic
and historical research on China (Skinner 1977), and
by extensive studies in Meso-America and elsewhere
(Smith 1976).

The cultural environment of trade and marketplaces
is also a central aspect of urban life. In the repertoire
of crucial social relationships and roles filled by
urbanites, Hannerz (1980) includes ‘provisioning re-
lationships,’ which necessarily involve people in ex-
change, within and outside of markets. In a spatial

sense, marketplaces can be analyzed as a distinctive
kind of urban place with economic as well as many
political, social, and ecclesiastical functions, but most
anthropologists situate marketplaces not simply in
spatial terms but within the wider cultural milieu of a
society’s values, norms, and texture of relationships
(Geertz 1979).

Markets do not just organize sources of supply; they
also satisfy (or create) demand and desire, as stages
upon which consumption is rehearsed and displayed.
Many studies of consumption take Bourdieu’s per-
spectives on ‘taste,’ ‘distinction,’ and ‘cultural capital’
as points of departure for examining the cultural force
of markets in shaping contemporary urban life.
Studies of the logic of market capitalism and how it
permeates one’s experience of shopping and con-
sumption echo Simmel’s perspectives on market men-
tality as the quintessential condition of urban life. So
too, did Redfield and Singer’s earlier formulations of
‘the cultural role of cities,’ which placed the mar-
ketplace at the heart of the ‘heterogenetic city,’ a city
that links itself to a wider world and, in the process,
transforms the city, the rural hinterlands with which
the city is interdependent, and society at large.

5. Markets and Globalization

More recently, sweeping transnational economic, pol-
itical, and social forces have eroded the separability of
societies and perhaps have disestablished the primacy
of cities as nodes of exchange, but have accentuated
the importance of markets. Since the early 1990s,
proponents of globalization as a distinct type of social
transformation have emphasized markets (in their
deterritorialized sense) as central to this change.
Globalization, in this view, is the expansion and ultra-
integration of markets on an unprecedented scale,
creating markets that incorporate societies, social
sectors, and commodities that had formerly resisted or
been outside market spheres of exchange. This process
presumably has weakened nation-states, and has been
facilitated by the increasing speed (or fluidity) of
communications, transportation, media, and flows of
goods, financial assets, and people, all sustained and
accelerated by major technological breakthroughs in
electronic media and information processing.

Of course, newpatterns of global integration formed
around markets are themselves nothing new. Anthro-
pologists and sociologists have examined trade and
market hierarchies as they establish linkages through-
out what Immanuel Wallerstein conceptualized as the
‘world system.’ Within this expansion of Western
European societies to incorporate most of the globe
into their spheres of economic, political, and military
hegemony, markets have been critical organizing
principles for economic, social, political, and cultural
phenomena on regional and national as well as global
scales. The political economy of the contemporary
world system can be seen through complex networks
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of ‘commodity chains’: the links, stages, and hands
through which a product passes as it is transformed,
fabricated, and distributed between ultimate pro-
ducers and ultimate consumers (Gereffi and
Korzeniewicz 1994). Such chains connect far-flung
components of the ‘global factory,’ the international
division of labor among societies whose specialized
niches in the world economy may center on resource
extraction, low-cost fabrication, transportation ef-
ficiencies, or highly developed consumer markets.

Commodity chains are useful for understanding the
widely dispersed industrial production characteristic
of contemporary transnational trade as well as the
fluidity of the circulation of agricultural and other
commodities between producer societies on the global
periphery and consumer societies of the global core.
Sugar, for example, stands as a commodity at the
intersection of imperialism, the colonization of the
Caribbean as a region of plantation-slave societies,
and Western European industrialization (Mintz 1985).
The contemporary coffee trade in the Western Hemi-
sphere reflects North American hyperconsumerism
and the skillful marketing efforts of mass-market
‘boutiques’ for ‘yuppie coffee,’ which form new struc-
tural linkages between producer and consumer so-
cieties within systems of cultural symbolism and
identity based on consumption style (Roseberry 1996).

Against a backdrop of globalizing markets for
commodities, people, assets, and images, Appadurai
(1996) proposes that contemporary ebbs and flows of
transnational culture be conceptualized as ‘ethno-
scapes,’ ‘technoscapes,’ ‘finanscapes,’ ‘mediascapes,’
and ‘ideoscapes.’ Very roughly, these refer to the
complicated tides and undertows of people(s), of
technology, of capital, of media representations, and
of political ideologies that concurrently link and divide
regions of the globe. These ‘scapes’ resemble diverse
and intersecting markets that exchange items and
images across the globe, and across domains, creating
value and the possibility of exchange through un-
expected juxtaposition and disjuncture. Appadurai’s
vision of global integration (or disintegration) implies
a deterritorialized world in which place matters little,
but the fluidity of exchange is everything. These loosely
coupled domains are organized around particular
processes (migration, investment, representation, or
consumption), and a varied repertoire of influences
may travel quickly, in many directions almost sim-
ultaneously, across these domains. The center or
disseminator of influence on one ‘scape’ may be
simultaneously the periphery or recipient of influence
on another. This decentralized, deterritorialized global
culture is aworld ofmanymarkets (broadly conceived)
but few marketplaces, few specific central places of
interaction. In contrast, Hannerz (1996) locates these
processes (or markets) in world cities, nodes that
receive, coordinate, and disseminate cultural content
and creativity to locally synthesize global elements
into diverse, multiple patterns of regional culture.

The trends that created this ‘global cultural super-
market’ (to use Stuart Hall’s phrase) involve markets
more than just metaphorically. The commodification
of human bodies in global flows of guest workers, sex
workers, and refugees involves markets of hope,
desire, and misery. Global industry’s ability to shift
production from place to place has created markets
for ‘pollution credits’ among different jurisdictions.
The development of deep-sea diving equipment has
reinvigorated debates over ownership of the seabed,
and has vastly extended property rights regimes over
global oceans. Electronic media have created com-
mercial forms—online auction sites, for example—
that raise familiar questions about trade partnerships,
rules of trade, and principles of reliability. Global
financial markets can now operate 24 hours a day,
further transcending spatial and temporal (and hence
political) limitations on their operations. The digitiz-
ation of information into electronic form has created
new forms of property rights (patents and copyrights)
based on the value of—and the exchange rights
inherent in—retrieval systems rather than underlying
information. Common cultural heritage has been
converted to ‘content,’ a commodity with which to fill
information delivery systems. Biotechnology has
created new crop species, and hence questions about
the ownership of both new and existing species and the
digitized information on human and other genomes as
they are decoded. Increasing exploitation of natural
resources raises questions about the common property
rights of nations and communities over ecosystems, as
well as about the ownership and marketability of
indigenous knowledge about local biota, itself a source
of valuable data for bioprospecting.

The fundamental issues of anthropological interest
in markets and exchange (what is property? who can
own it? how can it be exchanged?) are not issues simply
of trying to understand small-scale, isolated societies
in antiquity and the recent past. How markets are
constituted, who has access to them, and how they
affect the social order as a whole continue to be current
issues, affected by the transformations now taking
place on a global scale, creating new integrations of
local and transnational market systems centered
around new forms of property and new media of
exchange. Anthropological analyses of these markets
address cultural and social issues as fundamental as
those raised by analyses of traditional patterns of
exchange in peasant marketing systems. Anthropo-
logical interest in markets will continue to focus on
emerging practices of capitalism as a global cultural
and social system.
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Markets: Artistic and Cultural

A market is a forum for exchange between buyers and
sellers. The concept has been broadened in its ap-
plication to the artistic and cultural realms to refer to
systems for the production and distribution of the arts.
These systems differ from a purely atomistic market in
that actors (buyers, sellers, and intermediaries) can be
organizations as well as individuals. When the art
form is produced by profit-seeking firms, the system is
known as a culture industry (see Culture, Production
of). The term marketization is used to indicate that a
type of culture once produced and distributed in
nonmarket settings has moved into market (or market-
approximating) ones. Broadly, the term also indicates
that a business-world way of thinking, referred to in
the UK as ‘enterprise culture,’ has pervaded settings
that used to be ‘pure.’ Key concepts involve the effects
on art and culture of uncertainty, the laws of supply
and demand, and the responsiveness of markets to
buyers’ and sellers’ desires.

1. History

1.1 Markets for the Fine Arts

The classic study of market effects on artistic and
cultural products, by economists Baumol and Bowen
(1966), focused on the performing arts. Their much
cited finding is that over time the performing arts
become increasingly expensive relative to the cost of
living, because the number of personnel needed for
performances—the musicians in an orchestra, say, or
actors in a Shakespeare play—is difficult to reduce. As
a result, the performing arts do not see the product-
ivity gains realizable in manufacturing industries.
Performing arts, like other service industries, face
increasingly expensive payroll bills. Thus, the per-
forming arts always struggle to find external funding,
charge higher ticket prices, or suffer cuts.

At about the same time, White and White
(1965�1993) published their sociological study of the
transformation of the French art world from an
academic system to a dealer-critic system, which
occurred at the end of the nineteenth century. Suc-
cessful for more than two centuries, the former system
was rigidly controlled by academics. It failed when the
number of aspiring artists in Paris vastly outnumbered
the rewards (prizes and academic appointments) avail-
able through the academy. The surplus artists wanted
an outlet for their work and a means to make a living,
so they turned to dealers, people who would sell their
works directly to the public. Critics were a key
component in this new system, as they worked with
dealers and artists to create an aesthetic system that
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justified the new forms of painting, and, through
publishing, they conveyed these understandings to the
public.

White and White demonstrate that the system
through which French painting was produced influ-
enced the content of the artworks themselves. The
academic system rewarded individual paintings ex-
hibited in salons. In judging work, academics adhered
to a strict code. As a result, artists spent several years
working on one painting, and although there was
some room for creativity, they needed to produce
work well within the accepted academic style to win a
prize, or even to be invited to show their work. The
dealer-critic system, on the other hand, had different
requirements. Dealers needed to sell a continuing
stream of paintings and, as a result, had an interest in
differentiating their artists’ products by referring to
each artist’s unique style. Paintings were purchased by
middle-class buyers, as well as more wealthy patrons,
and so were more likely to be hung in houses than in
museums. This meant that small, easel paintings were
preferred to monumental works, and that decorative
scenes of landscape and everyday life were preferred to
more complicated allegorical or historical works. Each
of these requirements, along with a number of others,
dovetailed with the new movement in painting, Im-
pressionism. Though clearly there is more to artistic
change than just the particular mechanisms that
reward artists, White and White demonstrate the
influence that these institutional arrangements had on
aesthetic possibilities.

The studies by Baumol and Bowen, and White and
White were important in setting the stage for serious
study of arts markets. Since their studies were pub-
lished, there has been a convergence of interest in
artistic and cultural markets in a variety of disciplines.
The main line of agreement among these scholars is
that, in contemporary Western societies, the arts are
profoundly shaped by their market characteristics.

1.2 Markets for Popular Arts

In an influential article, Hirsch (1972) looked at the
distribution of popular arts by profit-seeking organ-
izations in what he termed culture industries. Focusing
on popular books and records, he demonstrated that
cultural industries are characterized by uncertainty.
Record companies and publishers wish to make a
profit, but they are not sure which books and albums
will succeed. They respond to this situation in a variety
of ways, most notably through the strategy of over-
production. They produce many more albums and
books than they can possibly sell, with the full
knowledge that most will not break even. A small
proportion will earn a modest return, and a very few
will be phenomenally successful. These last, block-
busters, will generate enough income to cover the
losses on the failures and to make a profit for the

company. A second strategy taken by firms is to look
at what has been recently successful and to over-
produce cultural objects in the same genre or format.
In this way, change in cultural industries is trendy,
following fads and fashion.

A key concept in Hirsch’s work is the idea of a
gatekeeper, a person or organization who allows only
certain objects into (or out of) the system. Gatekeepers
are important for the content of artwork, as their
guesses on what will succeed, their personal tastes, and
even their unquestioned cultural assumptions can
affect what they accept and reject (Griswold 1992).
Gatekeepers do not directly mold artworks, but in
deciding whether or not to produce or distribute an
artwork, they determine the content of artwork that
actually reaches the public.

2. Contemporary Research

Early approaches to artistic and cultural markets
made strict distinctions between high and popular
culture. High culture, such as opera, theatre, sym-
phony, and the visual arts, was distributed by non-
profit organizations, and was oriented toward the
artist. Popular culture, by contrast, was distributed by
profit-making organizations and was oriented toward
the consumer. Changes in society and in our under-
standing of culture have blurred these distinctions.
Contemporary research may focus on a particular
cultural form (high or popular), but is likely to use
general tools for understanding organizations and
markets. The laws of supply and demand apply
regardless of whether the organizations involved are
profit seeking. Characteristics of the production
system—levels of uncertainty, ambiguity, and risk;
market concentration and the level of competition; the
ratios of buyers, sellers, and intermediaries—shape
not only factors such as the price of an object or
performance, but also the content of the art itself.

Becker (1982) suggests that distribution systems
matter, especially to artistic reputation. What is not
distributed cannot gain recognition nor be re-
membered. He identifies three key mechanisms by
which artwork is supported. The first, self-support,
where an artist relies on a day job, a spouse, or an
inheritance for monetary needs and produces art ‘on
the side,’ does not contain a market element. As
Becker notes, self-supported art is often not dis-
tributed at all, let alone widely. The other two,
patronage and public sale, are of more relevance here.
Patronage, whereby a buyer commissions art, either a
specific work or a part of the artist’s general
output—has a clear market component. Patronage
sounds genteel, and requires that only one buyer be
pleased. It is a form of support that can foster
innovation—if the buyer values this—but clearly only
within the bounds of the buyer’s taste and inclinations.

Becker discusses three forms of public sale of
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art. Dealers act as intermediaries between artists and
buyers where the artwork is a physical object
(a painting, sculpture, or installation). Impresarios
mediatebetweenartistsandaudiencesintheperforming
arts (theatre, symphony, dance, or experimental per-
formance art). Culture industries are the series of
organizations that link artists who produce works that
exist in multiple copies (books, records, movies, film,
television shows—referred to in some literature as
‘simulacra’) to a large number of consumers.

The potential scope for research in the area of
artistic and cultural markets is vast. It encompasses
such areas as the international market for visual arts;
auctions of contemporary works of art and of works
by old masters; the funding dynamics of such arts
organizations as museums or symphonies; the
Hollywood film production and distribution network;
film production elsewhere in the world, such as India’s
Bollywood; book publishing; and television broad-
casting, and the international flow of programming.
The list of high and popular art forms could continue.
Tourism, visits both to heritage sites and to enter-
tainment centers such as Disneyland, can be con-
sidered part of the global cultural market. Further,
many consumer products, from soft drinks to jeans,
are items of popular culture, and it would be easy to
include an array of consumer markets as part of the
cultural marketplace. Indeed, some theorists of con-
sumerism would argue that all forms of contemporary
purchasing belongs to the cultural realm.

The remainder of this article highlights the charac-
teristics of markets for visual art, and sketches their
implications for artists, art lovers, and art institutions.
Most of the effects of the market on visual arts have
complements in other artistic and cultural markets,
although specific details will naturally vary from one
art form to another.

3. Visual Art Markets

In the visual arts, separate markets exist for conse-
crated works (old masters and more recent artists with
strong reputations), the contemporary avant-garde,
art made by anonymous masters from developing
countries (so-called primitive art), and contemporary
decorative�figurative art. An international market
exists for each of these types of art, except the last,
which is the most varied and is sold by dealers in
national, regional, or local markets, or even in such
outlets as craft fairs and street stalls.

The market for consecrated works, unlike most
artistic markets, is characterized by undersupply—
there are fewer works of art than buyers wanting them.
As a result, such works are often sold at auction, where
competing buyers can bid up prices to extraordinary
heights. But prices can differ substantially from the
estimates of the auction houses, because social
expectations and the dynamics of the auction floor

affect bids along with the laws of supply and demand
(Smith 1989). These factors add a degree of
uncertainty to the auction market.

Consecrated works are almost always pieces that
are being ‘resold’ by an owner, rather than new works
put up by artists. This means that such sales have little
direct effect on artists themselves. Clearly, this is the
case for masters long dead, and is usually the case as
well for artists still living. The European Union,
however, has adopted regulations that require a
proportion of resale prices to be returned to living
artists. The UK is resisting this legislation, arguing
that it will put the London auction houses at a
disadvantage to those elsewhere, especially in New
York, as paying artists makes the resale of art more
expensive or less profitable.

Uncertainty is heightened in the avant-garde setting,
both for artists and dealers. The prestigious avant-
garde markets are concentrated in a few world-class
cities, notably New York, London, and Paris. The
problem for dealers—the same faced by cultural
industry executives—is to choose artists who will
succeed.There are hugenumbers of artists hoping tobe
discovered and shown, and it is difficult to predict
whom posterity will remember. The solution is to
promote a relatively large number of artists as com-
pared with the numbers who will succeed. Of course,
aspiring artists may not experience the dealers’ strat-
egy as overproducing! Relatively few artists break
through even to the level of success indicated by
representation by an important dealer. In addition,
dealers promote artists who work in styles similar to
those that have recently been successful. Unlike
cultural industry executives, they do not profess this
mimicking strategy, as it goes against central tenets of
avant-garde art, namely the sanctity of artistic choice,
free from the interference of dealers.

The oversupply of artists leads to suppressed prices
for art in general, but clearly dealers have an incentive
to limit market entry and to keep prices up to a certain
level by, for instance, discouraging their artists from
underselling the dealer or trying to convince potential
buyers that gallery prices for emerging artists are a fair
expression of their future potential. As with other art
markets, the avant-garde market is characterized by a
‘winner-take-all’ reward system where a few superstars
receive the lion’s share of the returns (see Rosen 1981).
This means that a few contemporary artists will be
phenomenally successful and become rich, a modest
number will just scrape a living, and most will have to
supplement their incomes elsewhere.

It is often argued that artists have their fingers on
the pulse of society, so if art is ugly, unpleasant, or
distressing, it is because it mirrors or foreshadows
disturbing things in society. But given the oversupply
of artists in the contemporary art market, artists must
find a way to gain attention. One could make the case,
then, that the sensationalism in some of contemporary
art is more a response to the pressure of the art market
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than a reflection of the wider cultural scene or
the societal zeitgeist: bad-boy (or girl) art has a
competitive advantage!

In Europe and the USA, figurative and decorative
arts are devalued relative to avant-garde art. In avant-
garde markets, the aesthetic system, prestigious
dealers, and relative centralization provide entry
barriers that do not exist in the decentralized figurative
art market. As a result, prices are lower in this market.
However, as Martorella (1990) demonstrates, cor-
porations wishing to buy prestigious avant-garde art
also prefer noncontroversial, figurative art. Their
presence in the art market has helped legitimize some
forms of figurative art as avant-garde art. US cor-
porations’ interest in collecting regional artists has
also reinforced the decentralization in the figurative
art market.

The market for ‘primitive’ art brings up issues such
as the exploitation of artists from developing countries
by dealers and patrons in the first world (Price 1989).
Today, third-world masters are usually named and
their work given the honorific title of art, rather than
cast anonymously as an expression of tribal visions.
Issues such as cultural imperialism are less salient in
markets for avant-garde and figurative art (though
certainly not nonexistent), but play a key role in
markets for other types of culture, notably film and
television.

Moulin (1987) argues that the economic value of an
artwork and its artistic value are inseparable and
synonymous. An economist would argue, then, that
the market was efficient in that it properly prices works
based on aesthetic value. But it is also possible to argue
that the economic value, rather than reflecting aes-
thetic value, creates it by attracting the attention of art
critics and the cultural cognoscenti, and setting in
motion the theorizing necessary to underpin an artist’s
style.

As Menger (1999) demonstrates for a wide variety
of artists in different cultural industries, more talent
exists than do outlets for it. As a result, artistic careers
are risky for artists. Most support themselves econ-
omically with a second job. The situation, as with
other contingent labor markets (where employers hire
workers only when work is available), provides a great
deal of flexibility to cultural organizations such as
dealers, but shifts costs from the organization to the
individual.

4. The Marketization of Art Museums

Museums play a number of key roles in the visual art
world; notably, they are the venue in which most
ordinary viewers confront original art. Much income
for US art museums comes in the form of grants for
special projects, such as exhibitions and lectures,
especially from corporations and government agen-
cies. In addition, US museums increasingly rely on

earned income through general admission charges,
gate receipts for special shows, and through the sale of
merchandise, books, and souvenirs. This funding
situation has important implications for the art that is
displayed in museums and for museum audiences
(Alexander 1996).

Museums must now pay attention to audiences. Not
only do audiences bring in money directly in terms of
entrance fees and sales, they also influence project
funding. Both corporations and government agencies
are concerned with the size of the audience their
funded projects might attract. This has led museums
to operate, in essence, as public sales organizations, in
that their exhibitions must appeal to the people who
will ‘buy’ them. Museum curators remain committed
to scholarly exhibitions and are less interested in
popular ones, but the latter are easier to fund and the
public likes them, so curators try hard to mount shows
that are both scholarly and popular.

The decline of direct government support of cultural
organizations is termed the privatization of culture.
This has been a recent phenomenon in Europe as well
as in the USA. For instance, the UK has reduced the
amount it gives as direct grants to its national
museums in an explicit attempt to make museums find
a wider source of funding, most of which will be
linked, directly or indirectly, to the marketplace.

An interesting change has taken place in US and
UK museums over the last few decades: a shift in the
basic assumptions of those in charge of museums,
from a more scholarly approach to a more managerial
one. Collecting, conservation, and connoisseurship
remain mainstays of art museums. But a focus on
business-world concerns—marketing a product, value
for money, and the like—has pervaded museums.
Some, particularly those with a business or economics
background, see this in a positive light, as evidence
that museums have entered the modern world and will
finally be managed in a sensible way. Others, especially
those vested in the older value system, see this as a
corruption of museums, debasing the art and bringing
crass considerations like the bottom line to a sacred
arena where monetary concerns should be left aside.

5. Future Directions

5.1 Can Culture Sur�i�e the Marketplace?

An important question is how market systems, as
opposed to other forms of support, affect culture.
Given the pervasive oversupply of artworks and
artists, a fundamental characteristic of market systems
is that sellers must attract buyers. Art that no-one
wants simply cannot be supported by the market.
Moreover, markets imply profits. In this case, not only
must buyers exist, there must be enough of them for
sales to cover production and overhead costs, and to
leave a surplus. The larger the audience needed, the
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more popular the product must be and, as a corollary,
the lower the common denominator. Indeed, as
cultural critics for more than a century have lamented
the degraded nature of mass culture, contemporary
critics worry about the declining state of art. While
there might be evidence for this, there is also evidence
that even cultural industries can produce innovative
material. Factors such as competition, low industry
concentration, and decentralization tend to encourage
a wider variety of culture than their obverse. In
addition, new market techniques and technology, for
instance ‘narrowcasting’ in television, lead to more
segmented markets and, in theory at least, allow firms
to earn money by catering to more varied tastes.

Not-for-profit enterprises may seem a good alterna-
tive. But the need to attract an audience is not limited
to for-profit enterprises. Not-for-profit organizations
must also reach sufficient audiences while facing an
inexorable upward spiral of costs, as Baumol and
Bowen showed in 1966. These pressures, along with
the privatization of arts funding, lead non-profit
enterprises to approximate profit-seeking systems in
all but their requirement to return dividends to
shareholders.

DiMaggio (1986) argues that large, established arts
institutions can survive the marketplace. With proven
repertoires of established works well accepted by the
public, they can generate significant earned income.
They may subsidize an innovative program with
known crowd pleasers, for instance The Nutcracker,
The Messiah, or Monet’s Water Lilies. In addition to
their ability to attract the ‘middlebrow,’ they have the
organizational size and expertise to raise funds for
such projects.

Since innovative, experimental works may be least
likely to survive the marketplace, some have argued
that there is a societal interest in subsidizing an
oversupply of unpopular artists through government
funding (see Arts Funding). While generous state
sponsorship can have a positive effect on innovation
and diversity in the arts, not to mention making the
lives of artists easier, it is worth noting that results
depend on national politics. For instance, art in Soviet
societies was strongly supported by the state—and
highly constrained. And political controversies in the
USA served to narrow the type of art and artists
sponsored by the federal government. Menger (1999)
points out the important support given to artists by art
colleges and university art departments, an alternative
way to nurture talent that will not succeed in the
marketplace.

5.2 New Technologies

A key point of uncertainty for the future of artistic and
cultural markets is the influence of new technologies,
especially the Internet. At the beginning of the twenty-
first century, gatekeepers within cultural industry

systems are powerful intermediaries—and barriers—
between artists and the public. The Internet may
changethis.Artistshavebeguntoreachouttoaudiences
via the Internet. Some, notably in music, have had
some success there, though most bands build a home
page in hopes of attracting a recording company to
sign them onto a big contract. It is easy to imagine this
changing in important ways, but it is not clear exactly
how. Perhaps as more people use the Internet (and rely
on automated programs to sort information), more
people will go to artists directly. Or perhaps through
systems of micropayments, where users pay a royalty
of a few pennies for use of copyrighted material on the
Web, more people will download music, movies, and
books from the Internet, eliminating distributors such
as music stores, cinemas, and booksellers but not
recording companies, film producers, or publishers.

Other cultural institutions, such as museums, are
increasingly launching Web pages. It is unclear how
these pages will affect their operation. Currently, it is
difficult to imagine that being able to view a painting
on the Web will have any impact on museums—except
to the extent that people who see images on the Net
might be intrigued enough to visit the museum in
person. But as technology advances, it might become
possible to reproduce museum objects in ways that
have high fidelity to the original object. Will people
then avoid museums, and view art and heritage
through their screens? It seems unlikely, although it is
worth pointing out that many consumers today prefer
listening to orchestral music on compact discs rather
than going to hear a live symphony. If the same
becomes true for seeing physical objects, museums
might suffer. Performing arts organizations might do
well in this future scenario, as people might start
‘attending’ concerts in higher numbers if they could
experience virtual ‘live’ performances in their own
living rooms whenever they wanted. Visual artists
might change the way they work and sell, producing
an object to be digitally scanned, and earning a
microroyalty each time someone views it. The impli-
cations for arts markets, not to mention artists,
artworks, and audiences, are enormous.

See also: Art and Culture, Economics of; Art, Soci-
ology of; Entertainment; Globalization and World
Culture; Leisure and Cultural Consumption
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Markov Chain Monte Carlo Methods

Markov chain Monte Carlo (MCMC) methods use
computer simulation of Markov chains in the para-
meter space. The Markov chains are defined in such
a way that the posterior distribution in the given
statistical inference problem is the asymptotic dis-
tribution. This allows to use ergodic averages to
approximate the desired posterior expectations.

Several standard approaches to define such Markov
chains exist, including Gibbs sampling, Metropolis–
Hastings and reversible jump. Using these algorithms
it is possible to implement posterior simulation in
essentially any problem which allow pointwise evalu-
ation of the prior distribution and likelihood function.

1. Introduction

In Bayesian statistics the posterior distribution p(ψ�y)
contains all relevant information on the unknown
parameters ψ given the observed data y. All statistical
inference can be deduced from the posterior dis-
tribution by reporting appropriate summaries. This
typically takes the form of evaluating integrals

J�& f (ψ) p(ψ�y) dψ (1)

of some function f (ψ) with respect to the posterior
distribution. For example, point estimates for un-
known parameters are given by the posterior means,
that is, f (ψ)�ψ; prediction for future data y� is based
on the posterior predictive distribution p(y� �y)�
�p(y� �ψ, y) p(ψ�y) dψ, that is, f (ψ)� p(y� �ψ, y), etc. The
problem is that these integrals are usually impossible
to evaluate analytically. And when the parameter is
multidimensional, even numerical methods may fail.

Since the 1980s a barrage of literature has appeared
concerned with the evaluation of such integrals by
methods collectively known as Markov chain Monte
Carlo (MCMC) simulation. The underlying rationale
of MCMC is to set up a Markov chain in ψ
with ergodic distribution p(ψ�y). Starting with some
initial state ψ(�) we simulate M transitions under this
Markov chain and record the simulated states ψ(j),
j� 1, …, M. The ergodic sample average

J� �
1

M
�
M

j=�

f (ψ(j)) (2)

converges to the desired integral J (subject to some
technical conditions), that is, J� provides an approxi-
mate evaluation. The art of MCMC is to set up a
suitable Markov chain with the desired posterior as
stationary distribution and to judge when to stop
simulation, that is, to diagnose when the chain has
practically converged.

In many standard problems it turns out to be
surprisingly easy to define a Markov chain with the
desired stationary distribution. We will review the
most important approaches in this article (for general
principle of Monte Carlo simulation, including in-
dependent Monte Carlo simulation, see Monte Carlo
Methods and Bayesian Computation: O�er�iew).
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2. The Gibbs Sampler

Consider a variance components model y
ij
� θ

i
�e

ij
,

i� 1, …, K and j� 1, …, J, for data y
ij
from K groups

with J observations in each group. Assume inde-
pendent normal errors e

ij
�N(0, σ�

e
) and a normal

random effects model θ
i
�N(µ, σ�

θ) (Gelfand et al.
1990). We assume that θ� (θ

�
, …, θ

k
), (µ, σ�

θ), and
σ�

e
are a priori independent with p(σ�

θ)� IG
(a

�
, b

�
), p(µ�σ�

θ)�N(µ
�
, σ�

θ), and p(σ�
e
)� IG(a

�
, b

�
).

Here we use N(m, s�) to indicate a normal distribution
with moments m, s, and IG(a, b) to indicate an inverse
gamma distribution with parameters a and b. Let
y� (y

ij
, i� 1, …, K, j� 1, …, J ) denote the data

vector. It can be shown that the conditional posterior
distributions p(σ�

θ�y, µ, θ, σ�
e
) and p(σ�

e
�y, µ, θ, σ�

θ) are
inverse gamma distributions, and p(µ�y, θ, σ�

θ, σ�
e
), and

p(θ�y, µ, θ, σ�
θ, σ�

e
) are normal distributions.

To estimate posterior moments of the type (1) we
define a Markov chain in ψ� (µ, θ, σ�

e
, σ�

θ). Denote
with ψ(t) � (µ(t), θ(t), σ�(t)

e
, σ�(t)

θ ) the state vector of the
Markov chain after t transitions. Given the nature of
a Markov chain, all we need to define is the transition

Figure 1
Gibbs sampler. The grey shades show a bivariate
posterior distribution p(ψ

�
, ψ

�
�y). The connected points

show the parameter values ψ(t) generated in M� 40
transitions of the MCMC simulation. The transition
probabilities in the Gibbs sampler are the full
conditional posterior distributions (3), leading to the
piecewise horizontal and vertical trajectories seen in the
figure. Each horizontal line segment corresponds to
generating a new value ψ(t+�)

�
� p(ψ

�
�y, ψ(t)

�
). Each

vertical line segment corresponds to generating
ψ(t+�)

�
� p(ψ

�
�y, ψ(t+�)

�
)

probability, that is, given a current value for ψ(t), we
need to generate a new value ψ(t+�). We do so by
sampling from the complete conditional posterior
distributions for µ, σ�

e
, σ�

θ and θ

(a) µ(t+�) � p(µ�y, θ(t), σ�(t)

e
, σ�(t)

θ )

(b) θ(t+�) � p(θ�y, µ(t+�), σ�(t)

e
, σ�(t)

θ )

(c) σ�(t+�)

e
� p(σ�

e
�y, µ(t+�), θ(t+�), σ�(t)

θ )

(d) σ�(t+�)
θ � p(σ�

θ�y, µ(t+�), θ(t+�), σ�(t+�)

e
)

Steps (a) through (d) define a Markov chain ψ(t)

which converges to p(µ, θ, σ�
e
, σ�

θ�y), as desired.
Ergodic averages of the type J� � 1�M� f (ψ(t)) pro-
vide numerical evaluations of any desired posterior
integral J.

The described Markov chain Monte Carlo simu-
lation is a special case of a Gibbs sampler. In general,
let ψ� (ψ

�
, …, ψ

p
) denote the parameter vector. The

Gibbs sampler proceeds by iteratively, for j� 1, …, p,
generating from the conditional posterior distri-
butions

ψ(t+�)

j
� p(ψ

j
�ψ(t+�)

�
, …, ψ(t+�)

j−�
, ψ(t)

j+�
, …, ψ(t)

p
, y) (3)

If practicable it is advisable to generate from higher
dimensional conditionals.

Figure 1 illustrates the Gibbs sampling algorithm.
The figure shows simulated parameter values for
a hypothetical bivariate posterior distribution
p(ψ

�
, ψ

�
�y).

The seminal paper by Gelfand and Smith (1990) and
the companion paper by Gelfand et al. (1990) popu-
larized the Gibbs sampler for posterior simulation in a
wide class of important problems. Many earlier papers
used essentially the same method in specific problems.
For example, a special case of the Gibbs sampler
occurs in problems with missing data. In many
problems, the actually observed data y can be aug-
mented by missing data z in such a way that simulation
from p(ψ�y, z) and p(z�ψ, y) can be implemented in
computationally efficient ways, even when simulation
from the original posterior distribution p(ψ�y) is
difficult. Tanner and Wing (1987) propose what is
essentially a Gibbs sampler for the augmented pos-
terior distribution p(ψ, z�y). Geman and Geman (1984)
proposed the Gibbs sampler for posterior simulation
in a spatial model with a Markov random field prior.

3. The Metropolis–Hastings Algorithm

The Gibbs sampler owes some of its success and
popularity to the fact that in many statistical models
the complete conditional posterior distributions
p(ψ

j
�ψ

i
, i� j, y) take the form of some well-known

distributions, allowing efficient random variate gen-
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Figure 2
Metropolis sampler. The grey shades show a posterior
distribution p(ψ�y). The connected solid points show
the parameter values ψ(t) generated in M� 40
transitions of a Metropolis chain with bivariate normal
proposals ψ� �N(ψ, 0.75I ), where I denotes the 2�2
unit matrix. The empty circles show generated
proposals ψ� which were rejected using the acceptance
probabilities (4). Compare with Fig. 1 which shows a
Gibbs sampler with an equal number of transitions

eration. But there remain many important appli-
cations where this is not the case, requiring alternative
MCMC schemes. Possibly the most generic such
scheme is the Metropolis scheme (Metropolis et al.
1953). Consider generating from a posterior distri-
bution p(ψ�y). Denote with ψ the current state of
the Markov chain. One transition is defined by the
following steps:

(a) Generate a proposal ψ� from some proposal
generating distribution q(ψ� �ψ). The choice of the
proposal distribution q(�) is discussed below.

(b) Compute

a(ψ, ψ� )�min

1

2
3

4

1,
p(ψ� �y)

p(ψ�y)
�
q(ψ�ψ� )
q(ψ� �ψ)

5

6
7

8

(4)

(c) With probability a replace ψ with the proposal
ψ� . Otherwise, leave ψ unchanged.

Figure 2 illustrates the algorithm. The figure shows
the proposals ψ� and the (accepted) states ψ(t) for the
first 40 iterations of a Metropolis chain simulation for
a hyptothetical bivariate posterior distribution. The
choice of the proposal distribution q(ψ� �ψ) is essen-
tially arbitrary, subject only to some technical con-

straints. Using a symmetric proposal distribution with
q(ψ� �ψ)� q(ψ�ψ� ), for example a normal centered at ψ,
has the practical advantage that the ratio of proposal
distributions q(ψ�ψ� )�q(ψ� �ψ) cancels out of the expres-
sion for a(�). Often Metropolis chain is used to refer
to this special case only. Another practically interest-
ing variation is the use of an independent probing
distribution q(ψ� ), that is, the proposal is independent
of the current state. Tierney (1994) refers to such
algorithms as independence chains. Hastings (1970)
proposes a larger class of similar algorithms based on
a more general expression for the acceptance prob-
ability. Chib and Greenberg (1995) give a tutorial
introduction to the Metropolis–Hastings algorithm.

4. Con�ergence

The use of integral estimate (2) requires the verification
of two conditions related to convergence.

First, the chain has to theoretically, that is, for
M��, converge to the desired posterior distribution.
Second, even if convergence for M�� is established,
we need a convergence diagnostic to decide when we
can terminate simulations in a practical implemen-
tation.

Tierney (1994, Theorem 1) shows convergence (in
total variation norm) under three conditions: irre-
ducibility, aperiodicity, and invariance.

The Markov chains which are used in MCMC
schemes generally use a continuous state space, that is,
ψ(t) is a real valued vector. For such continuous state
spaces the notion of irreducibility is formally defined
as π-irreducibility, with respect to some measure π on
the state space. For the purpose of the present
discussion we only consider π(ψ)� p(ψ�y), that is, π
denotes the desired stationary distribution. A Markov
chain is π-irreducible if for any state ψ and any set B
of states with π(B)� 0 there exists an integer n� 1
such that in n iterations the chain can with positive
probability make a transition from ψ to some state
in B.

Invariance refers to the property that if we start with
a state vector generated from the desired posterior
distribution, that is, ψ(t) �π, then a further transition
in the Markov chain leaves the marginal sampling
distribution of ψ unchanged, that is, ψ(t+�) �π.

The Gibbs sampler and the Metropolis–Hastings
scheme define Markov chains which by construction
are invariant with respect to the desired posterior
distribution. Irreducibility and aperiodicity need to be
verified, but are usually not a problem. However,
sometimes MCMC implementations suffer from prac-
tical violations of irreducibility. There might be some
subsets of the parameter space which are such that
once the Markov chain simulation enters this set it is
very unlikely to leave this subset again within any
reasonable number of iterations. Such situations
occur, for example, in independence chains if the
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Figure 3
Convergence. The figure plots the first 2000 steps for
the Gibbs sampler shown in Fig. 1. The thin black
curve plots ψ(t)

�
against iteration t. The thick grey curve

plots J�
t
� 1�t�t

j=�
ψ(t)

�
. After about 500 iterations the

estimated posterior mean has practically converged. See
the text for a discussion of more formal convergence
diagnostics

proposal distribution q(ψ� ) has thinner tails than the
desired posterior π(ψ). The acceptance probabilities,
Eqn. (4), include the ratios π(ψ)�q(ψ). Assume the
chain has generated a parameter value ψ far out in the
tail, with very large ratio π(ψ)�q(ψ). The chain will
then reject any proposed move until a new proposal ψ�
equally far out in the tail is generated.

Practically more important than establishing theo-
retical convergence is to recognize practical con-
vergence, that is, to judge when sufficiently many
transitions M have been simulated to obtain ergodic
averages J� close to the desired posterior expectations
J. The simplest procedure is to plot the trajectories ψ(t)

against iteration number t and judge convergence if an
informal visual inspection of the plot does not reveal
obvious trends. Figure 3 shows a typical trajectory.
Several more formal convergence diagnostics have
been proposed in the recent literature. Gelman and
Rubin (1992) propose to consider several independent
parallel runs of the MCMC simulation. Convergence
is diagnosed if the differences of J� across the parallel
runs are within a reasonable range. Gelman and Rubin
(1992) formalize this with an ANOVA type statistic.
Geweke (1992) proposes to compare an ergodic
average based on early simulations (say the first 10
percent of the iterations) with an ergodic average
based on later iterations (say the last 50 percent).
Under convergence the two ergodic averages should
be approximately equal. Using an approximate sample
standard deviation based on spectral density estimates
allows a formal test.

These and other convergence diagnostics are dis-
cussed in Best et al. (1995) and implemented in the
public domain software BOA described there.

5. Limitations and Further Reading

The Gibbs sampler and the Metropolis–Hastings
chain implicitely require a fixed dimension parameter
space, that is, the dimension of ψ must not change
across different values. This excludes, for example,
a regression model with an unknown number of
co-variates. In other words, the Gibbs sampler or the
Metropolis–Hastings algorithm can not be used for
model selection.

Several recent monographs provide more complete
reviews of MCMC methods. Tanner (1996) provides
an introduction including related schemes such as
importance sampling. Assuming basic familiarity with
the algorithms, Gilks et al. (1996) discuss Markov
chain Monte Carlo simulation in the context of
important statistical models. Gamerman (1997) and
Robert and Casella (1999) review alternative algor-
ithms and related theory.

See also: Markov Models and Social Analysis;
Monte Carlo Methods and Bayesian Computation:
Overview
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Markov Decision Processes

Markov decision processes (s) model decision
making in stochastic, sequential environments (see
Sequential Decision Making). The essence of the model
is that a decision maker, or agent (see Autonomous
Agents), inhabits an environment, which changes state
randomly in response to action choices made by the
decision maker. The state of the environment affects
the immediate reward obtained by the agent, as well as
the probabilities of future state transitions. The agent’s
objective is to select actions to maximize a long-term
measure of total reward. This article describes s,
an example application, algorithms for finding optimal
policies in s, and useful extensions to the basic
model.

s are attractive models of decision making and
planning. Because of their more general reward and
state-transition structure, s extend standard plan-
ning models from artificial intelligence. Interesting
environments can be expressed as s, relatively
efficient algorithms exist for computing optimal de-
cision strategies. Using current computer technology,
these algorithms scale to s with on the order of a
million states.

1. Animal Beha�ior Example

For a concrete example of an  model, consider this
fictitious animal behavior example (see Animal Cog-
nition). A flock of sheep grazes in a meadow. At any
given moment, the meadow can have abundant food
(s

�
), adequate food (s

�
), scarce food (s

�
), or no food

(s
�
). Each day, the flock can decide to graze (a

�
), search

Table 1
Reward function and state transition function for the
graze action in the fictitious sheep grazing example

R (s, a) a
�

a
�

a
�

s
�

5 �1 �5
s
�

5 �1 �5
s
�

2 �1 �5
s
�

0 �1 �5

T(s, a
�
, s�) s

�
s
�

s
�

s
�

s
�

0.6 0.3 0.1 0.0
s
�

0.0 0.4 0.4 0.2
s
�

0.0 0.0 0.4 0.6
s
�

0.0 0.0 0.0 1.0

Table 2
State transition functions for the search actions in the
fictitious sheep grazing example

s
�

s
�

s
�

s
�

T(s, a
�
, s�)

s
�

0.5 0.4 0.1 0.0
s
�

0.3 0.5 0.2 0.0
s
�

0.0 0.4 0.4 0.2
s
�

0.0 0.0 0.4 0.6

T(s, a
�
,s�)

s
�

0.1 0.4 0.3 0.2
s
�

0.1 0.4 0.3 0.2
s
�

0.1 0.4 0.3 0.2
s
�

0.1 0.4 0.3 0.2

locally for another meadow (a
�
), or search more

globally for another meadow (a
�
). The matrices in

Tables 1 and 2 define the . Search action a
�
has the

advantage of being relatively cheap, but the disa-
dvantage of not changing the state very much.

Roughly speaking, the sheep should graze when
there is adequate food, and otherwise search for a
better meadow. But, when should they search and
what search strategy should they use? Sect. 2 gives a
formal definition of s and Sect. 3 describes how to
solve them.

2. Definitions

A Markov decision process is a tuple M� (S, A, T, R,
β), where

S is a finite set of states of the environment;
A is a finite set of actions;
T : S�A�Π(S) is the state-transition function,

giving for each state and agent action, a probability
distribution over states (T(s, a, s�) is the probability of
ending in state s�, given that the agent starts in state s
and takes action a);

R : S�A�� is the reward function, giving the
expected immediate reward gained by the agent for
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taking each action in each state (R(s, a) is the expected
reward for taking action a in state s; and 0� β� 1 is
a discount factor).

A policy is a description of the behavior of an agent.
Because of their simple structure, this article considers
only stationary policies, such as π:S�A. These
policies specify, for each state, an action to be taken
should the agent find itself in that state.

The total expected discounted reward for a policy π
from some initial state is a measure of its long-run
success. It is defined as the expected value of the
discounted sum of immediate rewards. To be more
concrete, let Vπ(s) be the total expected discounted
reward for starting in state s and executing policy π:

V π(s) � R(s, π(s))�β�
s��S

T(s, π(s), s�)V π(s�) (1)

The value function for policy π is the unique solution
of this set of simultaneous linear equations, one for
each state s. The system of linear equations can be
solved using any of a number of standard techniques
from linear algebra.

Equation (1) derives a value function from a policy.
Reversing this, the greedy policy with respect to value
function V, π

v
, is defined as

π
V
(s) � argmax

a

A

B

R(s, a)�β�
s��S

T (s, a, s�)V(s�)
C

D

(2)

This policy is obtained by taking the action in each
state with the best one-step lookahead value according
to V.

Given an initial state s, the goal is to execute the
policy π that maximizes Vπ (s). Howard (1960) showed
that there exists a single policy π* that is optimal for
every starting state. The value function for this policy,
written V*, is defined by the set of equations

V*(s) � max
a

A

B

R(s, a)�β�
s��S

T (s, a, s�)V*(s�)
C

D

(3)

and any greedy policy with respect to this value
function is optimal. Thus, the goal of many 
solution algorithms is finding V* or a good approxi-
mation.

3. Algorithms for Sol�ing Marko� Decision
Processes

Solving an  means finding the policy π* that
maximizes the total expected discounted reward.
Although many approaches have been studied, the
simplest and most general is value iteration.

Value iteration treats the equality in Eqn. (3) as an
assignment. It starts off with an arbitrary approxi-
mation to V*, say a value function V that assigns 0 to

Table 3
Sequence of value functions generated by value
iteration in the fictitious sheep grazing example

Iteration s
�

s
�

s
�

s
�

0 0.000 0.000 0.000 0.000
1 5.000 5.000 2.000 0.000
2 9.230 7.520 2.720 0.000
3 12.259 8.686 2.979 0.000
4 14.234 9.200 3.200 0.073

…
86 19.480 12.502 6.502 3.670

all states. Over successive iterations, this approxi-
mation is improved by using the previous value of V
combined with one-step lookahead to get a more
refined estimate. The algorithm terminates when the
maximum difference between two successive value
functions is less than some predetermined ε� 0, at
which time the greedy policy with respect to V is
returned. The algorithm is guaranteed to terminate,
and, if ε is small enough, the returned policy will be
optimal.

While easy to implement, value iteration can be very
slow to converge in some s. For additional
computational cost per iteration, policy iteration, due
to Howard (1960), results in considerably more rapid
covergence in practice. Like value iteration, policy
iteration computes a sequence of value functions, V.
In policy iteration, V is the value function for the
greedy policy with respect to the value function V�
from the previous iteration: V�Vπ

v�. This can be done
by applying Eqn. (2) and then solving Eqn. (1).

Unlike value iteration, policy iteration finds the
optimal value function and policy after a finite number
of iterations. This is because there are a finite number
of policies, and each iteration finds a policy that is a
strict improvement over the previous one.

Returning to the animal behavior example from
Sect. 1, value iteration produces the sequence of value
function given in Table 3. From this, the optimal
policy is to graze (a

�
) in states s

�
and s

�
, local search

(a
�
) in state s

�
, and global search (a

�
) in state s

�
. Value

iteration finds this policy after only four iterations, but
convergence to the optimal value function takes
considerably longer: For accuracy out to six digits past
the decimal point, 170 iterations are required. In
contrast, policy iteration steps through only one
suboptimal value function (for the policy that always
chooses a

�
) before obtaining the optimal policy and

value function.
As the discount factor β gets close to one, value

iteration can require exponentially many iterations to
converge. It is possible, although not proven, that
policy iteration can also take an exponential number
of iterations. The only approach to solving s that
has been shown to terminate after a polynomial
amount of computation is linear programming (see
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Algorithmic Complexity; Linear and Nonlinear Pro-
gramming). Littman et al. (1995) survey computational
complexity issues in s.

4. Related Models and Extensions

While the type of  described in this article is very
general and has been extensively studied, other closely
related models are also quite useful.

Marko� games. In this model, state transitions and
rewards are controlled by multiple agents instead of a
single agent. Agents select actions to maximize their
personal total expected discounted reward. The zero-
sum version of this model (see Game Theory), first
introduced by Shapley (1953), can be solved via
variations of value iteration and policy iteration.

Partially obser�able Marko� decision processes. This
model is a hybrid of s with hidden Markov models
in which the environment’s state is only visible via
stochastically generated, and possibly ambiguous,
‘observations.’ Smallwood and Sondik (1973) provide
one of the first algorithmic treatments of this model.
Both value iteration and policy iteration algorithms
have been studied.

Continuous states, actions, time: Robotics problems,
for example, feature continuous state spaces (e.g., arm
angle) and action spaces (e.g., joint acceleration) and
must run in real time (see Dynamic Decision Making).
Puterman (1994) surveys some relevant results.

Other objecti�e functions. The problems of maximiz-
ing average reward per step, total expected reward
(undiscounted), and worst-case reward all share im-
portant features with the total expected discounted
reward model described here, although each intro-
duces its own complications.

Propositional representations. Many environments
can be best described using states or actions in
attribute-value form (e.g., health� good, age�
young, season�winter, …). Boutilier et al. (1999)
survey prepositional representations of s and
recent attempts to take advantage of these repre-
sentations to speed the solution process.

Value-function approximation. A recent and prom-
ising direction is the use of compact parameterized
function approximators like neural networks to store
value functions. Bertsekas and Tsitsiklis (1996)
dubbed this approach ‘neuro-dynamic programming’
and it has been successfully applied to some very
difficult sequential decision problems such as elevator
control and move selection in board games.

Reinforcement learning. The  model has been
embraced by reinforcement-learning researchers as a
model of environments faced by agents learning from
delayed feedback (Sutton and Barto 1998).

The  literature is quite substantial. The early
work of Bellman (1957) and Howard (1960) put the
field on a firm footing. Later work synthesized the
existing material and added new results. Textbooks

by Puterman (1994) and Bertsekas (1995) give in-
depth summaries. Contributions have been made by
researchers in operations research, electrical engin-
eering, dynamic programming, complexity theory,
economics, algorithm analysis, artificial intelligence,
and the behavioral sciences (see Chap. 1 of Puterman
(1994) for a summary). Existing theory and algorithms
have been applied successfully to real-world problems
in a wide array of environments and renewed attention
in recent years has greatly expanded the range of
problems to which this formalism can be applied.

See also: Action Planning, Psychology of; Artificial
Intelligence: Uncertainty; Decision Research: Beha-
vioral; Decision Theory: Bayesian; Decision Theory:
Classical; Dynamic Decision Making; Multi-attribute
Decision Making in Urban Studies; Optimal Control
Theory; Perception and Action; Utility and Subjective
Probability: Contemporary Theories; Utility and
Subjective Probability: Empirical Studies
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Markov Models and Social Analysis

There are a plethora of social science processes that
are best analyzed through the use of some form of
Markov model. In a study of consumer behavior,

9242

Marko� Decision Processes



Table 1
Brand switching transition probabilities

Time t

p
ij

A B C

Time (t�1) A 0.72 0.18 0.10
B 0.09 0.85 0.06
C 0.21 0.15 0.64

individuals may switch from one brand of a product to
another brand. Note that a ‘change’ here includes
stayingwith the current brand, aswell as the possibility
of returning to a previously used brand. This switching
can be ‘random’ over time or the individual�customer
may in time settle on a particular brand, or may even
move away entirely from all brands to a different
product. Likewise, voters may change their pref-
erences for candidates from one party to another.
Equivalently, workers may change jobs from one
sector of the workforce to another; or the focus may be
on intergenerational occupational patterns. House-
holds, or individuals, may move across differing
income levels, or across various social classes. Credit
card holders may move in and out of debt levels.

In a different direction, understanding (and predict-
ing) bed occupancy rates in a hospital can be modeled
by Markov processes. Instead of the movement of
patients through the stages of illness recovery, the
question of interest may be movement up the
company’s hierarchical promotion ladder(s), or on
progress through states (or lack thereof, as in re-
cidivism) in rehabilitation programs (as in health,
criminology, etc.). Friendship formation and more
generally network analyses and their various mani-
festations also fall under the Markov model rubric.
Bartholomew (1983), among others, provides a com-
pact summary and references for a wide array of
applications.

A common thread in all such processes is that at a
particular time, t say, the individual under study (i.e.,
person, system, etc.) is characterized as being in one of
a number of clearly identifiable states, s say, s�
1, …, S where S is the total number of states. Another
thread is that the state currently occupied by an
individual depends on the state occupied at one or
more previous times; that is, there is an underlying
dependence between the observations. The data record
these states for a set of individuals at times t

�
, t

�
, …, t

T

where T� 1 and where t
�
is the initial time. Time itself

can be a discrete or continuous variable, leading to
Markov chains or Markov processes, respectively
(named after the Russian mathematician Andrei
Andreevich Markov, 1856–1922, who developed fun-
damental probabilist results for dependent processes).
When time is discrete, the data may typically be
thought of as occurring at times t� 0, 1, …, T (with an
implied assumption that changes from one time t to

the next (t�1) are not dependent on the length of time
between such measurements; this assumption is
not always valid, see Sect. 3.1 (see also Longitudinal
Data).

A first-order Markov chain, or simply a Markov
chain, is characterized by the probabilities of moving
from state i at time t�1 to state j at time t, p

ij
(t), with

p
ij
(t)�P(State s� j at t �State s� i at t�1)

�P(s� j at t � s� s
�
at t� 0,…, s� s

t−�

at t�2, s� i at t�1) (1)

that is, the transition probability depends only on its
most recent state and not on the states occupied at
other previous times. More generally, an rth order
Markov chain is one for which the transition prob-
abilities depend on the r most recent states. Except
where specified, this entry assumes a first-order chain
as governed by (1). These transition probabilities may
be independent of t with p

ij
(t)� p

ij
which is the

stationary (time-homogeneous) case, or may be a
function of t giving rise to nonstationary (time-
inhomogeneous) Markov chains. (Note that, for some
users, stationarity defines the steady state or equi-
librium probabilities obtained after a process has
settled down; see Sect. 2.)Homogeneity (or conversely,
heterogeneity) refers typically to the fact that the
transition probabilities are the same (or not the same)
for all individuals in the study.

Continuous time models take two broad forms. The
first is a finite state Markov chain based on Eqn. (1).
The other form falls under the heading of Markov
processes characterized by transition rates λ

ij
(t) of

moving from state i at time t, to state j at the
infinitesimal time later t�∆t, also independent of
earlier transitions, i.e.,

P(s� j at t�∆t � s� i at t)� λ
ij
(t)�o(∆t) (2)

where o(∆t)�∆t� 0 as ∆t� 0. As for the Markov
chain, these rates can be homogeneous (i.e., time-
independent with λ

ij
(t)� λ

ij
) or nonhomogeneous. In

these cases, it is more usual to focus attention on
estimating the numbers in each state at time t rather
than the transition probabilities of a single individual
moving from one state to another; see Sect. 3.2.

Section 1 provides four examples of Markov models
from the social science literature. The attention then
shifts to the basic models and some of their properties,
along with aspects of parameter estimation described
in Sects. 2 and 3 for discrete and continuous time
models, respectively. Some extensions, such as
mover–stayer models, mixed Markov models, semi-
Markov models and interactive Markov chains, are
also covered briefly in Sect. 4.
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1. Some Examples

1.1 Brand Loyalty

Manufacturers, and equally retailers, will always be
interested in whether or not the users of their products
remain loyal to a particular product and�or switch to
another product, and if so, what it is that entices the
loyalty�switch that occurs. Is this the effect of adver-
tising, product quality, peer pressure, or what?
Draper and Nolin (1964), Lawrence (1966) and Chat-
field (1973), among others, first studied this behavior
as a Markov chain. Suppose there are three products
(S� 3): Brand A (s� 1), Brand B (s� 2) and Brand C
(s� 3). Suppose the transition probabilities p

ij
, i, j�

1, 2, 3, are as shown in Table 1, where it is assumed
implicitly that these probabilities are constant over
time. These p

ij
s represent the probability that an

individual who bought one brand (s� i ) at time (t�1)
will buy another brand (s� j ) the next time (t). For
example, the probability that a person who bought
Brand A and then bought Brand B the next time is
p
��

� 0.18. The diagonal elements p
ss
, s� 1, 2, 3 rep-

resentproduct loyalty; e.g., theprobability thatan indi-
vidual bought Brand C both last time and this time is
p
��

� 0.64. Typically, in practice, these transition
probabilities are unknown, and so must be estimated
from data. Estimation procedures are discussed in
Sect. 2. Once these probabilities are known (or esti-
mated), there are numerous questions of interest (e.g.,
what is the long-run brand loyalty over many time
periods?) that can be answered; some of these will be
presented in Sect. 2.

1.2 Occupational Mobility

Occupational mobility, or more broadly social mo-
bility, can be modeled by a Markov chain. The data of
Table 2 (adapted from Biblarz and Raftery 1993)
display the probabilities associated with the son’s
(first) occupation and the occupation of the father.
There are S� 5 possible occupations: self-employed
and salaried professionals (s� 1); proprietors, clerical
workers and retail sellers (s� 2); craftsmen in manu-
facturing, construction, and other industries (s� 3);
service workers, operatives, and laborers (s� 4); and
farm managers and workers (s� 5). Thus, p

ii
, i�

Table 2
Occupational mobility transition probabilities

Father’s
occupation

Son’s occupation

1 2 3 4 5

1 0.48 0.18 0.11 0.22 0.01
2 0.32 0.24 0.11 0.31 0.02
3 0.19 0.16 0.21 0.42 0.02
4 0.13 0.15 0.13 0.55 0.04
5 0.09 0.08 0.09 0.35 0.39

1, …, 5 represents the probability of a son following his
father’s footsteps by going into the same occupation;
e.g., the probability a son follows his father into
farming is p

��
� 0.39. The p

ij
, i� j, represent the

probabilities that the son goes into a different oc-
cupation; e.g., the probability a son goes into a self-
employed position while his father worked as a
construction worker is p

��
� 0.32. The Biblarz and

Raftery (1993) study was actually concerned with
whether occupational mobility varied across race
and�or across types of family disruption.Thus, instead
of Table 2, there is a corresponding table for each of
the demographic categories considered. Although it is
beyond the scope of this article, logistic regression
methods were used subsequently to study what factors
most influenced occupational mobility, with the tran-
sition probabilities p

ij
being the starting point.

In this example, changes in time t correspond to
generational changes. Had the interest focused on
occupational mobility of individuals over time (let us
say, over decades), then data of the type of Table 2
pertain but where now, e.g., p

��
� 0.19 is the prob-

ability that an individual working in construction has
moved into a self-employed or salaried professional
position one decade later.

Instead of occupational mobility, states may rep-
resent social classes so that social mobility questions
can be studied. Or, in a study of economic mobility,
states would represent levels of economic status, be
these states representing financial assets (say), credit-
worthiness (say), income levels, or whatever economic
factor is the focus. In all cases, the probabilities of
movement from one state to another take the form of
Table 2.

1.3 Voter Patterns

Anderson (1954), Goodman (1962), and Brown and
Payne (1986), among numerous other authors, have
used Markov chain models to study voting behavioral
patterns. In Goodman’s study, 455 potential voters
were asked in six consecutive months which party’s
candidate would receive their vote, be that Republican
(R, s� 1), Democrat (D, s� 2) or Don’t know (U, s
� 3). Table 3a gives the numbers of those respondents
who indicated in May how they would vote, and again
what those responses were in June. Thus, for example,
of the 445 subjects interviewed, 11 of those who in
May did not know for whom they would vote had by
June decided to vote for the Republican candidate. Or,
equivalently, from the (estimated) transition prob-
abilities of Table 3b, 83 percent of those who in May
planned to vote Democrat were still planning in June
to vote for the Democrat candidate.

1.4 Malaria

Let us consider Cohen and Singer’s (1979) study of
malaria. Each individual was identified at time t as
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Table 3
Voting patterns

(a) (b)

June June

�’s R D U Totals p
ij

R D U

May R 125 5 16 146 R 0.86 0.03 0.11
D 7 106 15 128 D 0.05 0.83 0.12
U 11 18 142 171 U 0.06 0.11 0.83

Totals 143 129 173 445

Table 4
Malaria disease states transition probabilities

Time t

p�
ij

1 2 3 4

Time (t�1) 1 0.64 0.03 0.32 0.01
2 0.66 0.06 0.28 0.00
3 0.39 0.01 0.53 0.07
4 0.38 0.05 0.47 0.10

being in one of S� 4 states, corresponding to unin-
fected (s� 1), singly infected with Plasmodium
malariae (s� 2), singly infected with Plasmodium
falciparum (s� 3), or jointly infected with both Plas-
modium species (s� 4). Eight surveys were conducted
at regular (10-week) intervals, i.e., T� 7. The study
also separately considered the transitions into and out
of the four disease states, for each of seven age groups.
Thus, for each age group, there is a 4�4 transition
probability matrix for each transition from time t� t

u

to t� t
v
� t

u
, of the type shown in Table 4 (extracted

from Cohen and Singer 1979), where t
u
, t

v
� 0, …, 7. It

is assumed that infection can occur at any time t and
not just at those times surveyed, thus making this a
continuous time Markov chain (in contrast to the
previous examples, all of which were discrete time
chains). In a different direction, Cohen and Singer
(1979) also studied the malaria epidemic as a Markov
process with transitions governed by Eqn. (2).

2. Discrete Time Models: Marko� Chains

2.1 Stationary Marko� Chains

Let P be an S�S matrix of transition probabilities
p
ij
(t) (defined in Eqn. (1)), and let p

ij
(t)� p

ij
, i.e., the

Markov chain is stationary. Note that �S

j=�
p
ij
� 1.

Let p(�)

s
be the probability that an individual is in the

initial state s at t� 0, s� 1, …, S and write p(�) as the
S�1 vector whose elements are p(�)

s
. The matrix P is

called a transition probability matrix (tpm) and p(�)

is the initial probability vector. The Markov chain is
defined completely by P and p(�) (see Probability:

Formal). Some basic results and definitions include the
following.

(a) The n-step-ahead probability matrix P(n) � (p(n)

ij
)

i, j� 1, …, S, and the n-step-ahead probability vector
p(n) � (p(n)

i
) i� 1, …, S, satisfy

P(n) �Pn, p(n) � p(�)Pn (3)

where Pn implies matrix multiplication of P to the nth
power in the usual way; and where the elements of P(n)

and p(n), respectively, are p(n)

ij
, which is the probability

that an individual in state i at time t is in state j at time
(t�n), and p(n)

i
, which is the probability the individual

is in state i after n times units.
To illustrate, Table 5 provides the transition prob-

abilities inP(�) representing the probabilities associated
with mobility between a grandfather’s and a grand-
son’s occupation, and were obtained from the P of
Table 2. Thus, for example, the probability that both
the grandfather and grandson are in farming is 0.1704.
Note, however, that this says nothing about the
father’s occupation. Indeed, this term was calculated
from

p�

��
� (.09)(.01)�(.08)(.02)�(.09)(.02)

�(.35)(.04)�(.39)(.39)� .1704

that is, the p(�)

��
takes into account all possible occu-

pations that the fathermight have had.The probability
that all three generations were farmers is (0.39)��
0.1521.

(b) A state j is accessible from state i if and, only if,
from some n, p(n)

ij
� 0. Note that i and j are not

necessarily accessible in one step, but are accessible at
some time n� 0. If no n exists for which p(n)

ij
� 0, then

it is never possible to reach j from i. Two states, i and
j, communicate with each other if each is accessible to
the other.

(c) If all states �1, …, S� communicate with each
other, the chain is said to be irreducible.

(d) If there exists an n such that p(n)

ij
� 0 for all i and

j, then the chain is ergodic.
(e) For an irreducible aperiodic ergodic chain, there

exists a stationary distribution π which satisfies
π�πP,withelementsπ

s
representing the long-runpro-

portion of times state s is visited and with �π
s
� 1.
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Table 5
Two-generational transition probabilities

Grandfather’s
occupation

Grandson’s occupation

1 2 3 4 5

1 0.3384 0.1810 0.1252 0.3321 0.0233
2 0.2934 0.1809 0.1268 0.3685 0.0304
3 0.2387 0.1708 0.1390 0.4176 0.0339
4 0.2102 0.1659 0.1332 0.4462 0.0445
5 0.1665 0.1335 0.1182 0.4114 0.1704

To illustrate with the brand-switching data of Table
1, it follows that π� (0.299, 0.530, 0.171); i.e., in the
long run, 29.9 percent of customers purchase Brand A,
and likewise 53 percent (17.1 percent) selected Brand
B(C).

There are innumerable other properties (see Prob-
ability: Formal) that govern a Markov chain, pro-
viding answers to a wide range of questions of interest,
such as whether or not a particular state or group of
states is transient (i.e., eventual return is certain),
absorbing (i.e., once reached cannot be exited), the
expected number of visits to a state, and so forth.
Details can be found in a variety of basic texts. All
these properties evolve from a knowledge of the tpm P
and the initial probability vector p(�). Therefore,
attention will now be directed to estimating these
entities.

2.2 Statistical Inference—Classical Results

Suppose the data consist of N individuals, for each of
whom it is known what state, X

kt
say, that the kth

person was in at each of the t� 0, 1, …, T time points
recorded, k� 1, …, N. For example, the X

kt
may

represent the brand of a product used by individual k
at time t. It is assumed that N� 1, giving rise to so-
called panel studies. Let n

s
(0) be the number of

individuals in state s at time t� 0. The n
s
(0) are

assumed to be nonrandom; when they are random, the
same results pertain except that the n

s
(0) are replaced

by their expectations, s� 1, …, S. Let n
ij
(t) be the

number of individuals who moved from state i at time
t�1 to state j at time t; and let n

ij
��T

t=�
n
ij
(t) be the

total number of transitions from states i to j.
Then, the initial probabilities p(�)

s
, s� 1, …, S, are

estimated by

p� (�)
s

� n
s
(0)��

S

s=�

n
s
(0) (4)

The maximum likelihood estimator (mle) of p
ij
, i, j�

1, …, S, is

p�
ij
� n

ij
��

S

j=�

n
ij
� �

T

t=�

n
ij
(t)��

T

t=�

�
S

j=�

n
ij
(t) (5)

When the Markov chain is not homogeneous, the mle
of the transition probabilities p

ij
(t) is

p�
ij
(t)� n

ij
(t)�n

i.
(t), t� 1, …, T (6)

where n
i
(t)��S

j=�
n
ij
(t).

The transition probabilities for voter behavior from
May to June given in Table 3b were estimated using
Eqn. (5). Estimated transition probabilities for each of
the T� 5 transition times can be found by applying
Eqn. (6) to Goodman’s (1962) data (not shown).

For properties of these estimators and their original
derivation, see Anderson and Goodman (1957). They
also derived test statistics for key hypothesis testing
and model validation situations. Further, these meth-
ods can be treated as special cases of loglinear models
(see, e.g., Bishop et al. 1975) (seeMulti�ariate Analysis:
Discrete Variables (O�er�iew)).

2.3 Empirical Bayes Estimation of P

When information from other similar data sets exists,
that information can be incorporated into the esti-
mation of the particular tpm P under discussion, by
calculating an empirical Bayes estimator of P. Not
only does this utilize all the available information; the
technique is especially useful when sample sizes are
small, data are sparse and�or mle’s tend to take the
extreme value of 0 or 1 for some p

ij
. Thus, in a brand-

switching scenario, data are available for each l�
1, …, L other locations (cities, stores, population sec-
tors, etc.), and the location of particular interest is
location l�L�1. In effect, the p

ij
s of the tpm P

L+�
for

location (L�1) are assumed to have an underlying
distribution whose unknown parameters are estimated
by the data from the �l� 1, …, L� other chains; and
thence through the use of Bayes’ Theorem and the
data generated at the location (L�1), the tpm P

L+�
can

be estimated.
In this case, there are data values generated for n

ij
(t),

n
ij
, n

s
(0), P, etc., for each l� 1, …, L, L�1. Then, the

empirical Bayes estimate of the element p
ij

of P
L+�

is

p�
EB;ij

� (n*

ij
�ρ�

ij
)�(n*

i�
�ρ�

i+
), i, j� 1, …, S (7)
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where n*

ij
� n

ij
and n*

i
� n

i
for location L�1 and where

ρ�
i+

��S

j=�
ρ�
ij
. The ρ�

ij
can be obtained by method of

moments or maximum likelihood techniques.
The method of moments estimate gives

ρ�
ij
�M�

ij
X�

ij
�[M�

ij
(1�M�

ij
)�X�

ij
], i, j� 1, …, S (8)

with

M�
ijl

� n
ijl
�n

i�l
, X

ijl
�M

ijl
(1�M

ijl
), l� 1, …, L

The maximum likelihood estimate of ρ�
ij

(and hence
ρ�
i+
) are those values for p

ij
which maximize the

likelihood function

L(ρ
ij
� n

ijl
)�

Γ(ρ
i+
)

Γ(ρ
it
�n

i��)
�
S

j=�

Γ(ρ
ij
�n

ij�
)

Γ(ρ
ij
)

(9)

where n
ij�

��L

l=�

n
ijl
, n

i�
�S

j=�

�L

l=�

n
ijl

and Γ(�) is the
usual gamma function. Details of the derivation of the
results (7), (8), and (9) can be found in Meshkani and
Billard (1992), along with properties of these esti-
mators, and an example. When there is only a single
Markov chain at each site (i.e., N� 1), the ρ�

ij
and ρ�

i+

are estimated differently; see Billard and Meshkani
(1995).

3. Continuous Time Models: Marko� Processes

3.1 Finite State Marko� Chains

The Markov chains discussed in Sect. 2 were discussed
in the context of discrete time. When there is a natural
unit of time for which the data of a Markov chain
process are collected, such as week, year, generational,
etc., use of the discrete time model is satisfactory. If
there is no natural time unit, then use of the discrete
time model could be problematical. For example, for a
given tpm P, does the corresponding tpm for one year
later equal P(�), or P(��), for a time unit of six months,
or one month, respectively? Clearly, the answers are
different though the time period—one year later—is
the same. Such difficulties can be circumvented by
using a continuous time Markov chain; see Singer and
Spilerman (1975), and Shorrocks (1978). When time is
continuous the concepts elucidated for the discrete
time chains carry over though the notation and some
of the mathematics differ.

Let X
t
represent the state of the chain at time t, and

let

p
ij
(t)�P(X

t+t
�

� j �X
t
�

� i) (10)

be the elements of the S�S matrix P(t) with �S

j=�p
ij
(t)� 1 for all i� 1, …, S. Then, for continuous

times t
�
and t

�
� 0, the P(t) satisfy

P(t
�
�t

�
)�P(t

�
)P(t

�
) (11)

or, equivalently,

p
ij
(t

�
�t

�
)� �

S

k=�

p
ik
(t

�
)p

kj
(t

�
) (12)

The Eqns. (11) and (12) are called the Chapman–
Kolmogorov equations. These equations are used to
show that the matrix P(t) satisfies the differential
equation

d

dt
P(t)�QP (t) (13)

where Q is an S�S matrix whose elements q
ij

satisfy

q
ij
� lim

∆t��

p
ij
(∆t)�∆t, i� j,

q
ii
� lim

∆t��
[1�p

ii
(∆t)]�∆t, i� j (14)

and are called intensities. It follows that

q
ii
���

S

i=�
i� j

q
ij
��q

i
, say (15)

Then, (�q
ij
�q

i
) represents the conditional probability

that an individual in state i moves to state j given a
transition occurred, and (�1�q

i
) is the average time an

individual stays in state i.
Equation (13) can be solved to give

P(t)� eQt � �
�

n=�

Qntn�n!�UA(t)U−� (16)

where A(t)� (diag(e λ
i
t )), i� 1, …, S, is the S�S di-

agonal matrix with �λ
i
� being the eigenvalues of Q, and

where U is the S�S matrix of the eigenvectors of Q.
Conditions (on the p

ij
(t) values), most notably

embeddability and identifiability problems, which
allow the solution in Eqn. (16) to exist have received
considerable study. Singer and Spilerman’s (1976)
lengthy article provides a nice summary as well as
extensive insights. In a series of papers (see, e.g.,
Stasny 1986), movement in and out of the labor force
entirely embodies these principles (where the S� 3
three states represent those who are: employed, un-
employed, and not in the labor force). Geweke et al.
(1986) expand upon these difficulties within the
context of mobility models. Some conditions include
the following, where P� � (p�

ij
) is the observed estimate

of P obtained by the methods of Sect. 2.
(a) If S� 2, p�

ij
� 0, p�

i�
�p�

i�
� 1, i� 1, 2, if and

only if p�
��

�p�
��

� 1.
(b) If p�

ij
(t)� 0(� 0), then p� (n)

ij
� 0(� 0), for all

(respectively, any) integers n.
(c) The determinant �P� �� 0.
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(d) Other than the first eigenvalue (λ
�
� 1 always)

no other λ
i
equals one and any negative λ

i
has even

multiplicity.

3.2 Marko� Processes

Markov processes are continuous time Markov
models based on Eqn. (2), where the focus is on the
number of individuals in a given state at time t (rather
than the transitions probabilities). The two simplest
such models are the so-called Poisson process and the
birth and death models. Let X

s
(t) be the number of

individuals in state s at time t, s� 1, …, S.
The possible transitions can be visualized as move-

ments in and out of compartments

i and j at transition rates λ
ij
(t); see Eqn. (17). It is

assumed that two or more transitions do not occur
simultaneously, and that transitions in different time
intervals occur independently. Typically, the number
of compartments S is finite. In many applications, the
total size of the population �S

s=�

X
s
(t)�N is bounded

at N. Where N is unknown (or bounded) as in a pure
birth process (say, which has S� 1 state corres-
ponding to the size of thepopulation representedby the
number of births), then in the context of (17), the
‘source’ of new births can be thought of as transitions
from a hypothetical state s� 0. Similarly, a hypo-
thetical state s�S*�S�1 can be incorporated if
necessary. Thus, for a birth and death process, S� 1,
but births correspond to transitions from an s� 0
state and deaths reflect transitions from s� 1 to a
state s�S*� 2.

Markov processes are governed by a system of
differential-difference equations obtained from the
basic Chapman–Kolmogorov relations (12). To illus-
trate, for a birth and death process, these equations
become

d

dt
p
x
(t)��(λ

x
�µ

x
)p

x
(t)�λ

x−�
p
x−�

(t)�µ
x+�

p
x+�

(t),

x� 1, 2…, (18)

d

dt
p
�
(t)��µ

�
p
�
(t)�µ

�
p
�
(t), x� 0

where

p
x
(t)�P[X(t)�x �X(0)� a] (19)

and where from (2), λ
x
and µ

x
are the transition rates of

births and deaths, respectively, given the population is
of size X(t)�x. The initial conditions are p

a
(0)� 1

and p
x
(0)� 0 for x� a.

When the birth and death rates are linearly pro-
portional to the population size, i.e., when λ

x
� λx and

µ
x
�µx, say, then the solution is, for a� 1, and λ�µ,

p
x
(t)�

1

2
3

4

(1�α)(1�β )β x−�, x� 1

α, x� 0
(20)

where

α�µ(δ�1)�(λδ�µ), β� λ(δ�1)�(λδ�µ),

δ� exp �(λ�µ)t�.

Thus, when x� 1, the population size is modeled by a
geometric distribution.

When λ�µ and a� 1,

p
x
(t)�

1

2
3

4

(λt)x−��(1�λt)x+� x� 1

(λt)�(1�λt) x� 0
(21)

In the particular case that the birth rate is a constant
(i.e., λ

x
� λ) and the death rate is zero (i.e., µ

x
� 0), the

solution of Eqn. (18) gives

p
x
(t)�P[X(t)�x]� e−λt(λt) x�x!, x� 0, 1, … (22)

where, without loss of generality, a� 0. This is the
Poisson process. An implication of these results is that
the waiting time between occurrence of events is
exponentially distributed. Thus, in the Poisson pro-
cess, the average waiting time between events (whose
total number follows a Poisson distribution) is (1�λ).

In the birth and death process, the average size of
the population at time t is

E�X(t)��
1

2
3

4

aδ, λ�µ

a, λ�µ
(23)

with variance

Var�X(t)��
1

2
3

4

aδ(δ
−�

) (λ�µ)�(λ�µ) λ�µ

2aλt λ�µ
(24)

The average waiting time for a birth, or a death, to
occur given that a transition does occur is λ

x
�(λ

x
�µ

x
),

or µ
x
�(λ

x
�µ

x
), respectively. The probability of event-

ual extinction is one if λ�µ, and (µ�λ)a if λ�µ.
Corresponding results for a pure linear birth (or

death) process can be obtained by substituting µ� 0,
(or λ� 0, respectively), into Eqns. (18), (20), (23), and
(24).

When there are S states, the system of Eqns. (18) is
generalized as follows. Let X(t)� [(X

�
(t), …, X

S
(t)] be

the random variable representing the number of
individuals in each state s� 1, …, S, at time t. Let p

x
(t)

�P�X(t)�x �X(0)� a�, where x� (x
�
, …, x

s
) is a

specific value of X(t). Write x
ij
� (x

�
, …, x

i
�1, …,

x
j
�1, …, x

s
), i.e., x

i
�x

i
�1 and x

j
�x

j
�1 and all
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other x
k
�x

k
; and likewise for the λ

ij
(t). Then,

the Markov process is governed by the system of
differential equations

d

dt
px(t)�� �

S

i,j=�

λ
ij
(t)px(t)� �

S

i,j=�
i� j

λ
i+�, j−�

px
ij

(t) (25)

for x in the S-dimensional space of possible values.
Typically, there exist some boundary conditions on
one or more of the values x

s
, s� 1, …, S, which

necessitate a separate equation for that x
s
value. This

occurred in the linear birth and death process modeled
in Eqn. (18), when x� 0. Models for which S� 1 are
sometimes called interactive Markov models.

In general, except when the transition rates λ
ij
(t) are

both independent of time and linear (in one only of i
and j, but not in both, such as when, e.g., λ

ij
(t)� λi but

not λij), the existence and derivation of solutions to
Eqn. (25) are nontrivial tasks. However, when all the
transitions across states flow in the same direction, i.e.,
when in (2), λ

ij
(t)� 0 for all j� i to give a so-called

right-shift process (or, equivalently, a left-shift process
if λ

ij
(t)� 0 for all i� j), then the recursion theorem of

Severo (1969) can be applied successfully to obtain the
underlying state probabilities from which all other
properties can be obtained. Although written in the
context of the progression of HIV to AIDS, Billard
and Zhao (1994) give a general solution for time-
dependent transitions moving to the next state, j�
i�1. Nevertheless, the solutions are still compu-
tationally intensive.

Unfortunately, since many applications have non-
linear transition rates, these difficulties cannot be
dismissed lightly. For example, the spreadof epidemics
and rumors is modeled invariably with nonlinear rates.
For simplicity, suppose S� 3 with states s� 1, s� 2,
and s� 3 corresponding, respectively, to the number
of susceptibles, infectives and removals (either by
recovery, death, immunity, etc.). Then, the rate that a
susceptible person becomes infected is proportional to
both the number of susceptible people and the number
of infective people; thus λ

��
(t)� βx

�
x
�
(where β is the

infection rate), and is a nonlinear function of the
underlying variables. More generally, there may be
several stages of infection and�or removals, leading to
an S� 3. The spread of rumors and news propagation
corresponds to infection spread. Likewise, friendship
formations, and indeed network systems and popu-
lation modeling more generally, typically have non-
linear rates and are modeled as Markov processes.

If it is known that ultimately (as time t extends to
�) steady-state conditions prevail, then, the deriv-
atives in Eqns. (18) or (25) become dpx(t)�dt� 0
with px(t)� px. The resulting equations can then be
solved quite easily to obtain expressions for px. Notice
these do not provide information about the process
at specific times t before the steady-state conditions
occur.

Some authors have attempted to work with the
deterministic versions of the stochastic Eqn. (25). In
this case, instead of the probabilities px(t), the X(t) are
set as fixed rather than random variables, and these
X(t) replace the px(t) in Eqn. (25). Great care is needed
here. While the solution to the deterministic equations
equals the expected value of the stochastic variable
when the λ

ij
are linear rates, the equivalence does not

hold for nonlinear transition rates. However, the
deterministic result may provide a reasonable ap-
proximation when the population size increases to
infinity (N��) for a fixed time t. This does not hold
in the reverse case (as t�� for fixed N ).
Bartholomew (1984) and Lehoczky (1980) provide an
excellent discussion of this issue.

4. Some Other Models

It can happen for a specific social process and�or a
particular data set, that a unique feature exists which
precludes the direct application of the basic Markov
model as described thus far. This gives rise to models
which are still Markovian in nature but which have an
added characteristic.

One such model is the mover–stayer model, in which
the population consists of two subgroups, the movers
and the stayers. The movers are individuals who move
(with non-zero probability) between the states accord-
ing to a Markov chain process, while the stayers are
those who always stay in their initial state. Thus, if θ
is the proportion of stayers in state s, s� 1, …, S,
then the transition probability of moving from state i
to t to state j at t�n is

p*

ij
� θ

i
δ
ij
�(1�θ

i
)p(n)

ij
(26)

where p(n)

ij
is the n-step ahead transition probability

(found from Eqn. (3)) and δ
ij

is the Kronecker delta
(δ

ij
� 0ifi � j,and1ifi� j).Thep(n)

ij
areestimatedbythe

methods of Sect. 2. The mle estimator of θ
s
is

θ�
s
� 1��[1�n

s
p� T

ss
�n

s
(0)]�(1�p� T

ss
) (27)

where p�
ss

is the mle estimator of p
ss
, n

s
(0) is the number

of individuals in states s at time t� 0, and n
s
is the

number of individuals (stayers) who were in state s for
all times t� 0, 1, …, T; see Frydman (1984). Sampson
(1990) considers a restricted model and illustrates the
model with data describing movement of men across
seven employment sectors.

While the mover–stayer model accommodates some
heterogeneity, more generally there may be K sub-
populations. The underlying process consists of a
mixture of K Markov chains giving rise to a mixed
Markov chain model. Thus, a mover–stayer model is
the special case that K� 2, and that one of the tpm’s
is the identity matrix I. Vogel (1996) considers a
mixture of K� 2 populations, those who do and those
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who do not enter into extensive plea bargaining in the
criminal setting. In a mixed model, individuals can
only move within their own subpopulation. When
they are able to move out of one subpopulation into
another, the model becomes a latent Markov chain
model. See Langeheine and Pol (1990) for a detailed
discussion of these models.

A semi-Markov model is one that is specified by
both the transition probabilities (P as in a Markov
chain) and the distribution (specifically the par-
ameters) of the length of time R

ij
an individual stays

in a state i before moving to state j, i, j� 1, …, S
(which need not equal the geometric waiting time
distribution of the standard Markov chain). Note
that transitions and waiting times depend only on the
current state and are conditionally independent of
previously visited states; see, e.g., Weiss et al. (1982).

5. Conclusion

This article has described briefly the basic principles
underlying Markov models. Markov models are par-
ticularly useful to describe a wide variety of behavior
such as consumer behavior patterns,mobility patterns,
friendship formations, networks, voting patterns, en-
vironmental management (e.g., patient movement
between hospital stations), etc., among innumerable
other applications in the social sciences. Four par-
ticular examples have been provided herein. The entry
also included brief summaries of how data governed
by these Markov processes can be assessed and
modeled. The texts by Bartholomew (1981, 1982) and
Bartholomew and Forbes (1979), along with the
review articles by Anderson (1954), Goodman (1962),
Singer and Spilerman (1976) and Cohen and Singer
(1979), among others, provide more extensive details
of these models and their applications.

Bibliography

Anderson T W 1954 Probability models for analyzing time
changes in attitudes. In: Lazarsfeld P F (ed.) Mathematical
Thinking in the Social Sciences. The Free Press, Glencoe, IL,
pp. 17–66

Anderson T W, Goodman L A 1957 Statistical inference about
Markov chains. Annals of Mathematical Statistics 28: 89–110

Bartholomew D J 1981 Mathematical Methods in Social Science,
Guidebook 1. Wiley, Chichester, UK

Bartholomew D J 1982 Stochastic Models for Social Processes,
3rd edn. Wiley, Chichester, UK

Bartholomew D J 1983 Some recent developments in social
statistics. International Statistical Re�iew 51: 1–9

Bartholomew D J 1984 Recent developments in nonlinear
stochastic modelling of social processes. Canadian Journal of
Statistics 12: 39–52

Bartholomew D J, Forbes A F 1979 Statistical Techniques for
Manpower Planning. Wiley, Chichester, UK

Biblarz T J, Raftery A E 1993 The effects of family disruption on
social mobility. American Sociological Re�iew 58: 97–109

Billard L, Meshkani M R 1995 Estimation of a stationary
Markov chain. Journal of the American Statistical Association
90: 307–15

Billard L, Zhao Z 1994 Nonhomogeneous Markov models for
the AIDS epidemic. Journal of the Royal Statistical Society, B
56: 673–86

Bishop Y M M, Fienberg S E, Holland P W 1975 Discrete
Multi�ariate Analysis: Theory and Practice, MIT Press,
Cambridge, MA

Brown P J, Payne C D 1986 Aggregate data, ecological re-
gression, and voting transitions. Journal of the American
Statistical Association 81: 452–60

Chatfield C 1973 Statistical inference regarding Markov chain
models. Applied Statistics 22: 7–20

Cohen J E, Singer B 1979 Malaria in Nigeria: Contrained
continuous-time Markov models for discrete-time longitudi-
nal data on human mixed-species infections. In: Levin S A
(ed.) Some Mathematical Questions in Biology. American
Mathematical Society, Washington, DC, pp. 69–133

Draper J E, Nolin L H 1964 A Markov chain analysis of brand
preferences. Journal of Ad�ertising Research 4: 33–8

Frydman H 1984 Maximum likelihood estimation in the
mover–stayer model. Journal of the American Statistical
Association 79: 632–38

Goodman L A 1962 Statistical methods for analyzing processes
of change. American Journal of Sociology 68: 57–78

Geweke J, Marshall R C, Zarkin G A 1986 Mobility indices in
continuous time Markov chains. Econometrica 54: 1407–23

Langeheine R, Van de Pol F 1990 A unifying framework for
Markov modeling in discrete space and discrete time. Soci-
ological Methods and Research 18: 416–41

Lawrence R J 1966 Models of consumer purchasing behaviour.
Applied Statistics 15: 216–33

Lehoczky J P 1980 Approximations for interactive Markov
chains in discrete and continuous time. Journal of Math-
ematical Sociology 7: 139–57

Meshkani M R, Billard L 1992 Empirical Bayes estimators for a
finite Markov chain. Biometrika 79: 185–93

Sampson M 1990 A Markov chain model for unskilled workers
and the highly mobile. Journal of the American Statistical
Association 85: 177–80

Severo N C 1969 A recursion theorem on solving differential-
difference equations and applications to some stochastic
processes. Journal of Applied Probability 6: 673–81

ShorrocksA F1978The measurement ofmobility. Econometrica
46: 1013–24

Singer B, Spilerman S 1975 Identifying structural parameters of
social processes using fragmentary data. Bulletin International
Statistical Institute 46: 681–97

Singer B, Spilerman S 1976 The representation of social
processes by Markov models. American Journal of Sociology
82: 1–54

Stasny E A 1986 Estimating gross flows using panel data with
nonresponse: An example from the Canadian labor force
survey. Journal of the American Statistical Association 81:
42–7

Vogel M E 1996 The negotiated guilty plea: Vacancies as an
alternative to the caseload pressure explanation. Journal of
Mathematical Sociology 21: 241–88

Weiss E N, Cohen M A, Hershey J C 1982 An iterative es-
timation and validation procedure for specification of semi-
Markov models with application to hospital flow. Operations
Research 30: 1082–104

L. Billard

9250

Marko� Models and Social Analysis

Copyright � 2001 Elsevier Science Ltd.

All rights reserved.

International Encyclopedia of the Social & Behavioral Sciences ISBN: 0-08-043076-7



Markov Processes for Knowledge Spaces

This article describes some Markovian procedures
designed for assessing the competence of individuals,
such as school children, regarding a particular topic.
In practice, the assessment is performed by a com-
puter, which asks questions to the individual under
examination. The Markovian search takes place in a
‘knowledge structure,’ a combinatoric object stored in
the computer and gathering all the feasible ‘knowledge
states.’ A ‘knowledge space’ is a particular kind of
knowledge structure (see Knowledge Spaces). Both of
these concepts are defined below. The main reference
is Doignon and Falmagne (1999, Chaps. 10 and 11;
see also Falmagne and Doignon 1988a, 1988b). For
general references on stochastic processes, see, e.g.,
Parzen (1964), or more specifically, for Markov pro-
cesses and learning models, Bharucha-Reid (1988),
and Norman (1972).

Suppose that the topic is arithmetic, and that a large
set Q of questions or problems (or rather, problem
types, in the sense that 2-digit addition with carry,
without further specification, is a problem type), have
been selected to delineate that topic. For concreteness,
let us assume that Q contains around 100 such
questions. The knowledge state of an individual is a
particular subset of Q containing all the problems
mastered by that individual. The family of all the
knowledge states is called the knowledge structure,
which by convention is assumed to contain at least Q
and the empty set. In practice, the number of feasible
knowledge states is relatively small. In the case of our
arithmetic example, there may be only a few dozen
thousand knowledge states, which is a minute fraction
of the 2��� subsets of Q. The task of the assessment is
to uncover, by an efficient questioning, the knowledge
state of a particular individual under examination.
The situation is similar to that of adaptive testing in
psychometrics (Weiss 1983), the critical difference
being that the outcome of the assessment here is a
knowledge state in the above sense, rather than a
numerical estimate of the individual’s competence in
the field.

Two classes of procedures are outlined in this article.
Both of them enter into the general framework
depicted by the transition diagram of Fig. 1.

Figure 1
Diagram of the transitions in the two Markov
procedures

At the onset of step n of an assessment, all the
information accumulated from step 1 to step n–1 is
summarized by the value of a ‘plausibility function’
assigning a value to each of the knowledge states and
measuring the plausibility that the individual assessed
is in any given state. A ‘questioning rule’ is then
applied to this plausibility function to determine the
next question to ask. The individual’s response to that
question is observed, and it is assumed that this
response is generated from the individual’s unknown
knowledge state via a ‘response rule.’ In a simple case,
it is supposed that the response is correct if the
question belongs to the individual’s knowledge state,
and false otherwise. More sophisticated response rules
involve some random factors, such as careless errors
or lucky guesses. Finally, the plausibility function is
recomputed, through an ‘updating rule,’ based on its
current values, the question asked, and the response
given.

For both classes of procedures, we consider a pair
(Q, �), where Q is a finite set (of questions) called the
domain, and � is a knowledge structure on Q, that is,
a family of subset of Q containing at least Q and the
empty set �. A knowledge structure closed under
union is called a knowledge space. This closure
property plays a generally important role in the theory
but is not relevant in the first procedure described
below.

1. A Class of Continuous Marko�ian Procedures

We suppose that there is some a priori, positive
probability distribution P on �; thus, 0�P� 1 and
�

K ��P(K ). This probability distribution P may be
regarded as measuring the uncertainty of the assessor
at the beginning of the assessment and may also
represent the distribution of the knowledge states in
the population of reference. As in Falmagne and
Doignon (1988a), we assume that, on every step n of
the procedure, the plausibility function is a likelihood
function �

n
on the set � of knowledge states. We set

�
�
�P to specify the likelihood on step 1. We denote

by Q
n
�Q and R

n
� 0, 1 the question asked and the

individual’s response on step n. Thus, correct and
incorrect responses are coded as R

n
� 1 and R

n
� 0,

respectively. The basic assumptions of this pro-
cedure are as follows: on every step n� 1, and
given the complete sequence W

n
� ((�

�
, Q

�
, R

�
),…,

(�
n
, Q

n
, R

n
)) of likelihood functions, questions and

responses,
(a) the value of �

n+�
only depends upon the triple

(�
n
, Q

n
, R

n
) via an updating rule

u: (�
n
, Q

n
, R

n
)�u (�

n
, Q

n
, R

n
)��

n+�
;

(b) the choice of Q
n+�

only depends upon �
n+�

via a
questioning rule Ψ;
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(c) the individual’s response—i.e., the value of
R

n+�
—only depends upon Q

n+�
and the individual’s

true knowledge state K
�
, which is supposed to be

constant.
(The last assumption implies that there is no

learning during the questioning. In practice, this
assumption can be relaxed somewhat without major
difficulty.) Once properly formalized, it readily follows
from these three assumptions rules that the stochastic
process (�

n
) is Markovian with a state space con-

taining all the probability distributions on�.A similar
result hold for the stochastic processes (�

n
, Q

n
, R

n
)

and (�
n
, Q

n
). In practical applications, one selects an

updating rule that raises the probability of all the
knowledge states containing a question to which
the individual has responded correctly. Similarly, the
chosen updating rule must also decrease the prob-
ability of all those states containing a questions that
has been failed. More precisely, for any knowledge
state K in �, we denote by ı

K
: Q� �0, 1�: q� ı

K
(q) the

indicator function of K. Thus, for all q �Q and K ��,

ı
K
(q)� (1 if q �K

0 if q �Q�K

We also write u
K

for the coordinate of u asso-
ciated with state K; thus

�
n+�

(K )� u
K

(R
n
, Q

n
, �

n
)

A sensible updating rule must satisfy:

u
K
(�

n
, Q

n
, R

n
) (��

n
(K ) if ı

K
(Q

n
)�R

n

��
n
(K ) if ı

K
(Q

n
)�R

n

Commonsensical consideration also govern the choice
of the questioning rule Ψ, which must select the
questions to ask so as to maximize the information in
the response. We consider below a prominent special
case for each of the updating rule u and the questioning
rule Ψ.

1.1 A Commutati�e Updating Rule

Because the data collected at any time during the
assessment are as important as the rest, it make sense
to favor an updating rule that is ‘commutative,’ in the
sense that its effects do not depend upon the order
of the event pairs in the sequence (Q

�
, R

�
), …,

(Q
n
, R

n
), … . The updating rule described here is based

on parameters 1� ζ
q,r

(q �Q, r� 0, 1) satisfying the
condition: with Q

n
� q, R

n
� r,

ζK

q,r
� (1 if ı

K
(q)� r

ζ
q,r

if ı
K
(q)� r

The updating rule u is defined by

u
K
(�

n
, q, r)�

ζK

q,r
�

n
(K )

�
K���

ζK�
q,r

�
n
(K�)

(1)

It is easy to verify that this rule is commutative. (Its
operator is permutable in the sense of functional
equation theory; see Acze� l 1966, p. 270.) This updating
rule is consistent with a Bayesian updating. (This was
pointed out by Mathieu Koppen; see Doignon and
Falmagne 1999, pp. 230–32.)

1.2 The Half-split Questioning Rule

For any question q in Q, we write �
q
for the subset of

�containingall theknowledgestatescontainingq,and
�

q�
for ���

q�
. A simple idea for the questioning rule

is to always choose, on any step of the procedure, a
question q that partitions the set� into two subsets�

q�
and �

q�
with probability masses as equal as possible.

Thus, on step n, we select q in Q such that �
n
(�

q
) is as

close as possible to�
n
(�

q�
)� 1��

n
(�

q
). Clearly, any

likelihood �
n

defines a set S(�
n
)�Q containing all

those questions qminimizing � 2�
n
(�

q
)�1 �. This ques-

tioning rule requires that Q
n
�S(�

n
) with a probability

equal to one. The questions in the set S(�
n
) are then

chosen with equal probability. We have thus

Ψ(q, �
n
)�

ı
S(�

n
)
(q)

�S(�
n
) �

This particular rule for choosing the question is known
as the half-split questioning rule.

Other examples of updating rules and questioning
rules for this type of continuous procedure are con-
sidered in Doignon and Falmagne (1999, Chap. 10;
see also Falmagne and Doignon, 1988a). Theoretical
and simulation results indicate that such procedures
are capable of efficiently uncovering an individual’s
knowledge state.

2. A Class of Discrete Marko�ian Procedures

These procedures are similar in spirit to those de-
scribed in the previous section, but different in a key
aspect: they are based on finite Markov chains rather
than on Markov processes with an uncountable set
of Markov states (namely, the set of all likelihood
functions on �). As a consequence, these procedures
requires less storage and computation and can thus be
implemented on a small machine. We only outline the
key ideas (for details, see Doignon and Falmagne
1999, Chap. 11, or Falmagne and Doignon 1988b).

As before, a fixed knowledge structure (Q, �) is
used by the assessor. It is supposed that, at any time in
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the course of the assessment, some of the knowledge
states in � are considered as plausible from the
standpoint of the assessor. These ‘marked states’ are
collected in a family which is the value of a random
variable M

n
, where n� 1, 2, … indicates the step

number. (Thus, M
n
denotes the set of all marked states

on step n.) Under certain conditions, (M
n
) is a Markov

chain. Moreover, during the initial phase of the
procedure, this subfamily M

n
�� decreases in size

until a single marked state remains. In the second
phase, the single ‘marked state’ evolves in the struc-
ture. This last feature allows the assessor, through a
statistical analysis of the observed sequence of prob-
lems and answers, to estimate the ‘true state.’ (A
formal definition of ‘true state’ is given.) Note that, in
some cases, a useful estimate can be obtained even if
the rule state is not part of the structure.

Both classes of procedures have been applied in
practice, especially the continous ones. Results from
simulation and from real life applications indicate
that these procedures are efficient in uncovering the
knowledge state of an individual. Note however that
the validity of these procedures heavily depends upon
the accuracy of the knowledge structure on which
they operate. As is well known, the construction
of a knowledge structure faithfully describing the
knowledge states in a population is expensive and
time consuming.

See also: Conjoint Analysis Applications; Educational
Assessment: Major Developments; Educational
Evaluation: Overview; Knowledge Representation;
Knowledge Spaces; Markov Decision Processes;
Mathematical Psychology; Mathematical Psychology,
History of; Neural Networks and Related Statistical
Latent Variable Models
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Maroons in Anthropology

Maroons—escaped slaves and their descendants—
still form semi-independent communities in several
parts of the Americas, e.g., Suriname, French Guiana,
Jamaica, Colombia, and Brazil. As the most isolated
of Afro-Americans, they have since the 1920s been an
important focus of anthropological research, con-
tributing to theoretical debates about slave resistance,
the heritage of Africa in the Americas, the process of
creolization, and the nature of historical knowledge
among nonliterate peoples.

1. Maroons and Their Communities

The English word ‘maroon’ derives from Spanish
cimarro� n—itself based on an Arawakan (Taino)
Indian root. Cimarro� n originally referred to domestic
cattle that had taken to the hills in Hispaniola, and
soon after to American Indian slaves who had escaped
from the Spaniards. By the end of the 1530s, the word
was being used primarily to refer to Afro-American
runaways.

Communities formed by maroons dotted the fringes
of plantation America, from Brazil to Florida, from
Peru to Texas. Usually called palenques in the Spanish
colonies and mocambos or quilombos in Brazil, they
ranged from tiny bands that survived less than a year
to powerful states encompassing thousands of mem-
bers that lasted for generations or even centuries.

During the last decades of the twentieth century,
anthropological fieldwork has underlined the strength
of historical consciousness among the descendants of
these rebel slaves and the dynamism and originality
of their cultural institutions. Meanwhile, historical
scholarship on maroons has flourished, as new re-
search has done much to dispel the myth of the docile
slave. Marronage represented a major form of slave
resistance, whether accomplished by lone individuals,
by small groups, or in great collective rebellions.
Throughout the Americas, maroon communities
stood out as an heroic challenge to white authority,
as the living proof of the existence of a slave
consciousness that refused to be limited by the whites’
conception or manipulation of it. It is no accident
that throughout the Caribbean today, the historical
maroon—often mythologized into a larger-than-life
figure—has become a touchstone of identity for the
region’s writers, artists, and intellectuals, the ultimate
symbol of resistance and the fight for freedom.

More generally, Maroons and their communities
can be seen to hold a special significance for the study
of Afro-American societies. For a while they were,
from one perspective, the antithesis of all that slavery
stood for; additionally, they were also a widespread
and embarrassingly visible part of these systems. Just
as the very nature of plantation slavery implied
violence and resistance, the wilderness setting of early
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New World plantations made marronage and the
existence of organized maroon communities a
ubiquitous reality.

Planters generally tolerated petit marronage—
truancy with temporary goals such as visiting a friend
or lover on a neighboring plantation. But in most
slave-holding colonies, the most brutal punishments—
amputation of a leg, castration, suspension from a
meat hook through the ribs, slow roasting to death—
were reserved for long-term, recidivist maroons, and
in many cases these were quickly written into law.
Marronage on the grand scale, with individual fugi-
tives banding together to create communities, struck
directly at the foundations of the plantation system,
presenting military and economic threats that often
taxed the colonists to their very limits. Maroon
communities, whether hidden near the fringes of the
plantations or deep in the forest, periodically raided
plantations for firearms, tools, and women, often
allowing families that had formed during slavery to be
reunited in freedom.

In many cases, the beleaguered colonists were
eventually forced to sue their former slaves for peace.
In Brazil, Colombia, Cuba, Ecuador, Hispaniola,
Jamaica, Mexico, Panama, Peru, Suriname, and
Venezuela, for example, the whites reluctantly offered
treaties granting maroon communities their freedom,
recognizing their territorial integrity, and making
some provision for meeting their economic needs, in
return for an end to hostilities toward the plantations
and an agreement to return future runaways. Of
course, many maroon societies were crushed by
massive force of arms, and even when treaties were
proposed they were sometimes refused or quickly
violated. Nevertheless, new maroon communities
seemed to appear almost as quickly as the old ones
were exterminated, and they remained, from a colonial
perspective, the ‘chronic plague’ and ‘gangrene’ of
many plantation societies right up to final Eman-
cipation.

2. African Origins, New World Creati�ity

The initial maroons in any New World colony hailed
from a wide range of societies in West and Central
Africa— at the outset, they shared neither language
nor other major aspects of culture. Their collective
task, once off in the forests or mountains or swamp-
lands, was nothing less than to create new communities
and institutions, largely via a process of inter-African
cultural syncretism. Those scholars, mainly anthro-
pologists, who have examined contemporary maroon
life most closely seem to agree that such societies are
often uncannily ‘African’ in feeling but at the same
time largely devoid of directly transplanted systems.
However ‘African’ in character, no maroon social,
political, religious, or aesthetic system can be reliably
traced to a specific African ethnic provenience—they

reveal rather their syncretistic composition, forged in
the early meeting of peoples of diverse African,
European, and Amerindian origins in the dynamic
setting of the New World.

The political system of the great seventeenth-
century Brazilian maroon kingdom of Palmares, for
example, which R. K. Kent has characterized as an
‘African’ state, ‘did not derive from a particular
Central African model, but from several’ (Price 1996,
p. 188). In the development of the kinship system of
the Ndyuka Maroons of Suriname, writes Andre�
Ko� bben, ‘undoubtedly their West-African heritage
played a part ... [and] the influence of the matrilineal
Akan tribes is unmistakable, but so is that of patri-
lineal tribes ... [and there are] significant differences
between the Akan and Ndyuka matrilineal systems’
(Price 1996, p. 324). Historical and anthropological
research has revealed that the magnificent wood-
carving of the Suriname Maroons, long considered ‘an
African art in the Americas’ on the basis of formal
resemblances, is in fact a fundamentally new, Afro-
American art ‘for which it would be pointless to seek
the origin through direct transmission of any par-
ticular African style’ (Hurault 1970, p. 84). And
detailed investigations—both in museums and in the
field—of a range of cultural phenomena among the
Saramaka Maroons of Suriname have confirmed
the dynamic, creative processes that continue to
animate these societies.

Maroon cultures do possess direct and sometimes
spectacular continuities from particular African
peoples, frommilitary techniques for defense to recipes
for warding off sorcery. These are, however, of the
same type as those that can be found, if with lesser
frequency, in Afro-American communities through-
out the hemisphere. In stressing these isolated African
‘retentions,’ there is a danger of neglecting cultural
continuities of a more significant kind. Roger Bastide
(1972, pp. 128–51) divided Afro-American religions
into those he considered ‘preserved’ or ‘canned’—like
Brazilian candomble�—and those that he considered
‘alive’—like Haitian �audou. The former, he argued,
manifest a kind of ‘defense mechanism’ or ‘cultural
fossilization,’ a fear that any small change may bring
on the end, while the latter are more secure of their
future and freer to adapt to the changing needs of their
adherents. And indeed, tenacious fidelity to ‘African’
forms seems, in many cases, to indicate a culture
finally having lost meaningful touch with the vital
African past. Certainly, one of the most striking
features of West and Central African cultural systems
is their internal dynamism, their ability to grow and
change. The cultural uniqueness of themore developed
maroon societies (e.g., those in Suriname) rests firmly
on their fidelity to ‘African’ cultural principles at these
deeper levels—whether aesthetic, political, religious,
or domestic—rather than on the frequency of their
isolated ‘retentions.’ With a rare freedom to extra-
polate ideas from a variety of African societies and
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adapt them to changing circumstance, maroon groups
included (and continue to include today) what are in
many respects at once the most meaningfully African
and the most truly ‘alive’ and culturally dynamic of all
Afro-American cultures.

3. Four Cases

The most famous maroon societies are Palmares in
Brazil, Palenque de San Basilio in Colombia, the
Maroons of Jamaica, and the Saramaka and Ndyuka
Maroons of Suriname.

Because Palmares was finally crushed by a massive
colonial army in 1695, after a century of success and
growth, actual knowledge of its internal affairs re-
mains limited, based as it is on soldiers’ reports, the
testimony of a captive under torture, official docu-
ments, modern archaeological work, and the like. But
as a modern symbol of black (and anti-colonial)
heroism, Palmares continues to evoke strong emotions
in Brazil. (For recent scholarship, including archae-
ology and anthropology, see Reis and dos Santos
Gomes 1996.)

Palenque de San Basilio boasts a history stretching
back to the seventeenth century. In recent years,
historians, anthropologists, and linguists working in
collaboration with Palenqueros have uncovered a
great deal about continuities and changes in the life
of these early Colombian freedom fighters. For an
illustrated introduction, see de Friedemann and Cross
(1979).

The Jamaica Maroons, who continue to live in two
main groups centered in Accompong (in the hills
above Montego Bay) and in Moore Town (deep in the
Blue Mountains), maintain strong traditions about
their days as freedom fighters. Two centuries of
scholarship, some written by Maroons themselves,
offer diverse windows on the ways these men and
women managed to survive and build a vibrant culture
within the confines of a relatively small island. (A
useful entree is provided in Agorsah (1994).)

The Suriname Maroons now constitute the most
fully documented case of how former slaves built new
societies and cultures, under conditions of extreme
deprivation, in the Americas—and how they devel-
oped and maintained semi-independent societies that
persist into the beginning of the twenty-first century.
From their late seventeenth-century origins and the
details of their wars and treaty-making to their current
struggles with multinational mining and timber
companies, much is now known about these peoples’
achievements, in large part because of the extensive
recent collaboration by Saramakas and Ndyukas with
anthropologists. The relevant bibliography now
numbers in the thousands; useful points of entry are
Price and Price (1999) and Thoden van Velzen and van
Wetering (1988).

4. Anthropological Issues

Since the Herskovitses’ fieldwork in Suriname in the
1920s (Herskovits and Herskovits 1934), Maroons
have moved to the center of anthropological debates,
from the origins of creole languages and the ‘accuracy’
of oral history to the nature of the African heritage in
theAmericas and the very definition of Afro-American
anthropology. Indeed, David Scott (1991, p. 269)
argues that the Saramaka Maroons have by now
become ‘a sort of anthropological metonym ... pro-
viding the exemplary arena in which to argue out
certain anthropological claims about a discursive
domain called Afro-America.’ Much of the most
recent anthropological research has focused on
Maroon historiography—how Maroons themselves
conceptualize and transmit knowledge about the
past—and has privileged the voices of individual
Maroon historians. Eric Hobsbawm (1990, p. 46),
commenting on this work in the more general context
of the social sciences, notes that ‘Maroon societies
raise fundamental questions. How do casual collec-
tions of fugitives of widely different origins, possessing
nothing in common but the experience of trans-
portation in slave ships and of plantation slavery,
come to form structured communities? How, one
might say more generally, are societies founded from
scratch? What exactly did or could such refugee
communities ... derive from the old continent?’ Ques-
tions such as these are sure to keep students of Maroon
societies engaged in active research for many years to
come.

See also: Caribbean: Sociocultural Aspects; Ethno-
genesis in Anthropology; Latin American Studies:
Economics; Race Identity; Racism, History of;
Slavery: Comparative Aspects; Slaves�Slavery, His-
tory of; South America: Sociocultural Aspects
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Marr, David (1945–80)

David Courtnay Marr was born on January 19, 1945
in Essex, England. He attended Rugby, the English
public school, on a scholarship, and went on to Trinity
College, Cambridge. By 1966, he obtained his B.S. and
M.S. in mathematics, and proceeded to work on his
doctorate in theoretical neuroscience, under the super-
vision of Giles Brindley. Having studied the literature
for a year, Marr commenced writing his dissertation.
The results, published in the form of three journal
papers between 1969 and 1971, amounted to a theory
of mammalian brain function, parts of which remain
relevant to the present day, despite vast advances in
neurobiology in the past three decades. Marr’s theory
was formulated in rigorous terms, yet was sufficiently
concrete to be examined in view of the then available
anatomical and physiological data. Between 1971 and
1972, Marr’s attention shifted from general theory of
the brain to the study of vision. In 1973, he joined the
Artificial IntelligenceLaboratory at theMassachusetts
Institute of Technology as a visiting scientist, taking
on a faculty appointment in the Department of
Psychology in 1977, where he was made a tenured full
professor in 1980. In the winter of 1978 he was
diagnosed with acute leukemia. David Marr died on
November 17, 1980, in Cambridge, Massachusetts.
His highly influential book, Vision: A Computational
In�estigation into the Human Representation and Pro-
cessing of Visual Information, which has redefined and
revitalized the study of human and machine vision,
was published posthumously, in 1982.

1. A Theory of the Brain

Marr’s initial work in neuroscience combined high-
level theoretical speculation with meticulous synthesis
of the anatomical data available at the time. The
question he chose to address is the nec plus ultra of
neuroscience: what is it that the brain does? Marr
proposed a definite answer to this question for each

of three major brain structures: archicortex (the
phylogenetically older part of the cerebral cortex), cer-
ebellum, and neocortex. The three answers com-
plement each other, rallying around the idea that the
brain’s central function is statistical pattern recog-
nition and association, carried out in a very high-
dimensional space of ‘elemental’ features. The basic
building block of all three theories is a codon, or a
subset of features, with which there may be associated
a cell, wired so as to fire in the presence of that
particular codon.

In the first paper, Marr proposed that the cerebel-
lum’s task is to learn the motor skills involved in
performing actions and maintaining posture (Marr
1969). The Purkinje cells in the cerebellar cortex,
presumably implementing the codon representation,
associate (through synaptic modification) a particular
action with the context in which it is performed.
Subsequently, the context alone causes the Purkinje
cell to fire, which in turn precipitates the next elemental
movement. Thirty years later, a significant proportion
of researchers working on the cerebellum seem to
consider this model as ‘generally correct’—a striking
exception in a field where the nihil nisi bono maxim is
not known to be observed.

The next paper (Marr 1970) extended the codon
theory to encompass a more general kind of statistical
concept learning, which he assessed as ‘capable of
serving many of the aspects of the brain’s function’
(the vagueness of this aspect of the theory would lead
him soon to abandon this approach, which, as he
realized all along, was ‘once removed from the
description of any task the cerebrum might perform’).
How can a mere handful of techniques for organizing
information (such as the codon representation) sup-
port a general theory of the brain function? Marr’s
views in this matter are profoundly realist, and are
based on a postulate of ‘the prevalence in the world of
a particular kind of statistical redundancy, which is
characterized by a ‘Fundamental Hypothesis,’’ stating
that ‘Where instances of a particular collection of
intrinsic properties (i.e., properties already, diagnosed
from sensory information) tend to be grouped such
that if some are present, most are, then other useful
properties are likely to exist which generalize over such
instances. Further, properties often are grouped in this
way’ (Marr 1970 pp. 150–51). These ideas presaged
much of the later work by others on neural network
models of brain function, which invoke the intuition
of learning as optimization (‘mountain climbing’) in
an underlying probabilistic representation space.

A model at whose core is the tallying of probabilities
of events needs an extensive memory of a special kind,
allowing retrieval based on the content, rather than
the location, of the items. Marr’s third theoretical
paper considers the hippocampus as a candidate for
fulfilling this function (Marr, 1971). In analyzing the
memory capacity and the recall characteristics of the
hippocampus, Marr integrated abstract mathematical
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(combinatorial) constraints on the representational
capabilities of codons with concrete data derived from
the latest anatomical and electrophysiological studies.
The paper postulated the involvement in learning of
synaptic connections modifiable by experience—a
notion originating with the work of Donald Hebb (see
Hebb, Donald Olding (1904–85)) in the late 1940s and
discussed by Marr’s mentor Brindley in a 1969 paper.
Marr provided a mathematical proof of efficient
partial content-based recall by his model, and offered
a functional interpretation of many anatomical struc-
tures in the hippocampus, along with concrete test-
able predictions. Many of these (such as the existence
in the hippocampus of experience-modifiable synap-
ses) were subsequently corroborated (see the reviews
in Vaina 1990).

2. The MIT Period

A consummation of this three-prolonged effort to
develop an integrated mathematical-neurobiological
understanding of the brain would in any case have
earned Marr a prominent place in a gallery, spanning
two and a half centuries (from John Locke (see Locke,
John (1632–1704)) to Kenneth Craik) of British
Empiricism, the epistemological stance invariably
most popular among neuroscientists. As it were,
having abandoned the high-theory road soon after the
publication of the hippocampus paper, Marr went on
to make his major contribution to the understanding
of the brain by essentially inventing a field and a mode
of study: computational neuroscience. By 1972, the
focus of his thinking in theoretical neurobiology
shifted away from abstract theories of entire brain
systems, following a realization that without an
understanding of specific tasks and mechanisms—the
issues from which his earlier theories were ‘once
removed’—any general theory would be glaringly
incomplete.

Marr first expressed these views in public at an
informal workshop on brain theory, organized in 1972
at the Boston University by Benjamin Kaminer. In his
opening remarks, he suggested an ‘inverse square law’
for theoretical research, according to which the value
of a study varies inversely with the square of its
generality—an assessment that favors top-down
reasoning anchored in functional (computational)
understanding, along with bottom-up work grounded
in an understanding of the mechanism, but not
theories derived from intuition, or models built on
second-hand data.

The new methodological stance developed by Marr
following the shift in his views is summarized in a
remarkably lucid and concise form in a two-page book
review in Science, titled ‘Approaches to Biological
Information Processing’ (Marr 1975). By that time,
Marr came to believe firmly that the field of biological
information processing had not yet accrued an em-

pirical basis sufficient for guiding and supporting a
principled search for a general theory. Remarking that
the brain may turn out to admit ‘of no general theories
except ones so unspecific as to have only descriptive
and not predictive powers’—a concern echoed in one
of his last papers (Marr 1981)—he proceeded to mount
a formidable critique of the most common of the
theories circulated in the early, 1970s, such as cata-
strophe theory and neural nets (the current popu-
larity of dynamical systems and of connectionism,
taken along with the integration of Marr’s critical
views into the mainstream theoretical neurobiology,
should fascinate any student of the history of ideas).

The main grounds for his argument, which was
further shaped by an intensive and fruitful interaction
with Tomaso Poggio (Marr and Poggio 1977), were
provided by an observation that subsequently grew
into a central legacy of Marr’s career: the under-
standing of any information processing system is
incomplete without insight into the problems it faces,
and without a notion of the form that possible
solutions to these problems can take. Marr and Poggio
termed these two levels of understanding compu-
tational and algorithmic, placing them above the third,
implementational, level, which, in the study of the
brain, refers to the neuroanatomy and neuro-
physiology of the mechanisms of perception, cog-
nition, and action.

Upon joining the MIT AI Lab, Marr embarked on
a vigorous research program seeking computational
insights into the working of the visual system, and
putting them to the test of implementation as com-
puter models. Marr’s thinking in the transitional stage,
at which he treated computational results on par with
neurobiological findings, is exemplified by the paper
on the estimation of lightness in the primate retina
(Marr 1974); subsequently, much more weight was
given in his work to top-down, computational-theory
considerations. This last period in Marr’s work is
epitomized by the theory of binocular stereopsis,
developed in collaboration with Poggio, and presented
in a series of ground-breaking papers (Marr and
Poggio 1976, Marr and Poggio 1979). At that time,
Marr also worked on low-level image representation
(Marr 1976, Marr and Hildreth 1980), and on shape
and action categorization (Marr and Nishihara 1978,
Marr and Vaina 1982). Marr’s book, Vision, written
during the last months of his life, is as much a summary
of the views of what came to be known as the MIT
school of computational neuroscience as it is a
personal credo and a list of achievements of the second
part of Marr’s scientific endeavor, which lasted from
about 1972 to 1980.

3. Legacy

The blend of insight, mathematical rigor, and deep
knowledge of neurobiology that characterizes Marr’s
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work is reminiscent of the style of such titans of
neuroscience as Warren McCulloch—except that
McCulloch’s most lasting results were produced in
collaboration with a mathematician (Walter Pitts),
whereas Marr did his own mathematics. A decade
after his quest was cut short, it has been claimed both
that Marr is cited more than he is understood
(Willshaw and Buckingham 1990), and that his in-
fluence permeates theoretical neurobiology more than
what one would guess from counting citations
(McNaughton 1990). Still, contributors to the main-
stream journals in neurobiology now routinely refer to
the ‘computations’ carried out by the brain, and the
most exciting developments are those prompted (or at
least accompanied) by computational theories.

In computer vision (a branch of artificial intel-
ligence), the influence of Marr’s ideas has been
complicated by the dominance of the top-down
interpretation of his methodology: proceeding from a
notion of what needs to be done towards the possible
solutions. For some time, Marr’s school was identified
with the adherents of a particular computational
theory of vision, which claims that constructing an
internal model of the world is a prerequisite for
carrying out any visual task. The accumulation of
findings to the contrary in neurobiology and in the
behavioral sciences gradually brought to the fore the
possibility that vision does not require geometric
reconstruction. This encouraged researchers to seek
alternative theories, some of which employ concepts
and techniques that did not exist in the 1970s, or were
not known to the scholars of vision at the time. These
new ideas, in turn, are making their way into neuro-
science, as envisaged by Marr.

On a more general level, Marr’s work provided a
solid proof that a good theory in behavior and brain
sciences need not have to trade off mathematical rigor
for faithfulness to specific findings. More importantly,
it emphasized the role of explanation over and above
mere curve fitting, making it legitimate to ask why a
particular brain process is taking place, and not merely
what differential equation can describe it.

See also: Cognitive Neuroscience; Computational
Neuroscience; Concept Learning and Representation:
Models; Feature Representations in Cognitive Psy-
chology; Information Processing Architectures: Fun-
damental Issues; Mental Representations, Psychology
of; Neural Plasticity in Visual Cortex; Neural Repre-
sentations of Objects; Perception and Action; Visual
Perception, Neural Basis of; Visual System in the
Brain
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Marriage

1. The Definition of Marriage

Marriage has been a central area of study since the
beginnings of anthropology, as a main factor in
explaining the variety of kinship systems (Morgan
1870, Rivers 1914). The institution of marriage,
however, has not been easy to define as an anthro-
pological concept.
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From a descriptive point of view it seems clear that
when anthropologists refer to the institution of mar-
riage, they designate a distinct class of phenomena.
Yet it is extremely difficult to define marriage as a
concept useful in accounting for all the ethnographic
cases. Cohabitation, sexual access, affiliation of
children, food sharing, and division of labor are very
restricted criteria in accounting for the ethnographic
spectrum. Let us examine, for example, the definition
given in Notes and Queries (R. A. I. 1951, p. 110):
‘Marriage is a union between a man and a woman
such that children born to the woman are recognised
legitimate offspring of both parents.’ The first element
(heterosexual union) does not conform to such
ethnographic phenomena as the traditional woman-
marriage among the Nuer (Evans-Pritchard 1951) or
the homosexual marriages of postmodern societies
(Weston 1991). Even if the second element (offspring
legitimacy) apparently fits with the marriage customs
of the matrilineal Nayar of South India, an anthro-
pological test case for the definition of marriage
(Gough 1959), it might be rejected for its vagueness
and its limited range of ethnographic cases. As Bell
(1997) notes, the statement that marriage is required to
produce legitimate children is finalist and tautological.
According to the ethnographic data, marriage is
neither necessary nor sufficient to define the legitimacy
of children and many societies recognize a sharp dif-
ferentiation between social parenthood and marriage.
Leach (1961), recognizing that marriage might be de-
fined as ‘a bundle of rights,’ identified the following
different rights: legal fatherhood, legal motherhood,
monopoly of sexual access between married partners,
right to domestic services and other forms of labor,
right over property accruing to one’s spouse, rights to
a joint fund of property for the benefit of the children
of marriage, and recognized relations of affinity such
as that between brothers-in-law. But from this bundle
of rights, no single right or set of rights might be
defined as central to the universal definition of
marriage. Needham (1974), similarly skeptical of a
universal definition of marriage, viewed it as a useful
word for descriptive purposes, because we know
intuitively on which domain the ethnographer will
focus, but troublesome when we want to define it,
because we risk leaving out of the account the features
that are central to the institution in any given society.
Needham (1974, p. 44) concludes: ‘So ‘‘marriage’’… is
an odd-job word: very handy in all sorts of descriptive
sentences, but worse than misleading in comparison
and of no real use at all in analysis.’ Marriage defined
cross-culturally is a concept based upon a serial
likeness, with a family resemblance between the
elements, rather than a univocal concept defined by a
universal structural feature. It is a polythetic concept:
a list of uses whose meaning depends upon the
ethnographic context. As Needham (1974, p. 43)
suggests, ‘the comparison of marriage in different
societies needs therefore to be contextual, and ulti-

mately ‘‘total’’ in a Maussian sense, if we are to be sure
that we understand what we are trying to compare.’

2. Marriage Prestations

For anthropologists marriage means the creation of
new social relations, not only between husband and
wife, but also between kin groups of both sides. As
Radcliffe-Brown (1950, p. 43) considered it, ‘marriage
is essentially a rearrangement of social structure.’ In
most societies this kind of rearrangement is expressed
by a ceremony or a ritual, and is sanctioned by
marriage prestations. Two of the most common forms
of marriage prestation are bridewealth and dowry.
Bridewealth refers to the transfer of valuables from the
bridegroom’s kin group to that of the bride. In pastoral
patrilineal societies such as that of the Nuer, the
process of marriage involves handing over cattle from
the family and kin of the bridegroom to the family and
kin of the bride. By way of this process the children
born in the marriage are attached to the lineage of
the father who paid the bridewealth. They are ‘the
children of the cattle’ (Evans-Pritchard 1951, p. 98).
The marriage payments have not been interpreted as
a form of purchase, but as a transfer of rights between
kin groups. As Hutchinson (1996) remarks, even if the
Nuer nowadays have entered into the sphere of
commodification, and money and cattle are inter-
changeable, they distinguish between ‘cattle of girls’
which comes from the bridewealth and ‘money of
cattle’ which comes from the market. Cattle remains
the dominant metaphor of value; the cultural elab-
oration of the unique blood links uniting people and
cattle allows cattle to enter into the sphere of kinship
without the interference of the sphere of money.
‘Cattle, like people, have blood,’ but ‘money has no
blood,’ say the late twentieth-century Nuer.

Whereas bridewealth always moves in the opposite
direction to the bride, dowry moves in the same
direction as the bride. It is the transfer of valuables
from the bride’s family to the bride herself. Due to the
fact that marriage prestations have crucial political,
economic, and ritual consequences for the society as a
whole, they have formed one important class of
phenomena to be compared in anthropological studies
of marriage. Goody (1976) undertook a grand com-
parison between bridewealth societies of sub-Saharan
Africa and dowry societies of Euro-Asia. The former
practice pastoralism and simple agriculture, and the
valuables exchanged through the bridewealth form a
societal fund of the descent group. The latter have
intensive agriculture and developed social stratifi-
cation. The dowry is part of a conjugal fund, which
moves down from parents to daughter, and its amount
varies according to the status and wealth of the bride’s
family. In order to maintain stratification, the dowry
system associated with the virginity of the women
ensures homogamy and the control of daughters.
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Another strategy has been the marriage of near kin in
Mediterranean societies, which safeguards the control
of property inside the family.

3. Gender and the Meaning of Marriage

Collier (1988) has demonstrated how different gender
relations can be correlated with slightly distinct types
of marriage prestations in classless societies. In so-
cieties with the bride service model, both men and
women perceive themselves as autonomous agents.
Nevertheless, for men, marriage is the precondition of
adult status and enables them to acquire indepen-
dence. For women, marriage marks a decline in their
status and independence. While men consider mar-
riage as an advantageous achievement, women are
reluctant to marry. When they become mothers of
marriageable daughters, they enjoy access to the labor
services of their prospective sons-in-law. In societies
with an equal bridewealth model, marriage is the
moment when oppositions of gender and age are
realized. Both men and women perceive themselves as
having opposed and dangerous potentialities. It im-
plies that young men and women depend upon senior
kin for marriage arrangements. In societies with an
unequal bridewealth model, marriage and rank are
mutually defining. Men and women perceive to them-
selves as bearers of ranks.

According to gender perspectives, marriage involves
different situations.Gender asymmetrymay also entail
the absence of a common name for marriage. As
Aristotle stated, in the Greek language ‘the union of a
man and a woman has no name.’ Benveniste demon-
strated (1969) that in the Indo-European languages
the idea of marriage has no common name for men
and women. For a man the terms have a verbal root.
He is the agent of an action as he carries a woman to
his house. In contrast, for a woman there is no one
verb denoting her marriage. She is not the subject of an
action; she just changes condition.

4. Marriage Alliance

Le� vi-Strauss (1967) has made the major contribution
to the study of marriage as the core of the kinship
systems. He argues that the rules governing the
prohibition of incest lead to exogamy, which in turn
produces exchange and reciprocity between kinship
groups. ‘Marriage alliance’ refers to the repetition of
intermarriages between exchange units; with cross-
cousin marriage as the most elementary form of the
system of alliances. One marries into a specific
category of the kinship system, which does not
distinguish between consanguines and affines. In this
category of kinship the potential spouses come from
different exchange units, and the system of relation-
ships assures the repetition of alliances. Le� vi-Strauss’

theory explains the complicated system of marriage
classes of the Australian aborigines, the Dravidian
system of South India as well as the kinship systems of
Asia. The tour de force of the theory has been the
explanation of so-called Crow–Omaha systems (where
there are no positive rules of marriage, but many
negative rules applicable to allied descent groups) and
the complex systems where there are only negative
rules related to some kin degrees. Arab marriage—
marriage with the father’s brother’s daughter—could
appear to be out of the scope of the theory, when
analyzed as the mirror image of the elementary forms
of marriage—marriage with a cross-cousin. When it
began to be analyzed as a form of marriage with a near
kin degree, however, it could be considered as a case of
a complex system of alliance. He� ritier (1981) has
solved the Crow–Omaha problem and tried to under-
stand the complexities of alliances. Simple exchanges
are compatible with limitations of repetition of al-
liances between groups. The analysis done in some
European peasant communities has demonstrated the
recurrence of some elementary forms, as well as the
social limits of individual marriage choices that have
been done between two poles: neither too remote in
terms of social status or class nor too close in terms of
kin degrees.

5. The Union of Indi�idual Persons and Alliance
Systems

In relation to the anthropological perspective of
analyzing marriage as an alliance system, marriage in
Western societies, as Wolfram (1987) stated, was not
traditionally conceptualized as an alliance between
groups, but as a union of individual spouses. Marriage
creates a relationship between kin on both sides who
become connected to each other. Each becomes the
‘in-law’ relation of the other side, but marriage does
not consist of an alliance betweenboth sides. It consists
of the union of the spouses, who become ‘one flesh.’
This view is supposed to have its origin in the Christian
concept of marriage. It is probably unique to Western
societies and it might be regarded as the centerpoint of
the Western kinship system. The Church doctrine of
‘one flesh’ presumed that the two spouses became ‘one
person.’ Due to the gender asymmetry, the wife was
only a part of the husband’s person. This relational
view of marriage has been replaced by the idea of a
couple constituted by two individual persons, and
kinship is composed by individual persons who exist
prior to any relationship. In non-Western societies
kinship constitutes relationships, and individuals are
icons of these relationships. Marriage is not the union
of individual persons who create new relations, but
alliances and flows of prestations between persons
who embody diverse relations.

See also: Divorce and Gender; Divorce, Sociology of;
Family and Kinship, History of; Family as Institution;
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Family Law; Kinship in Anthropology; Property:
Legal Aspects
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Marriage and the Dual-career Family:

Cultural Concerns

1. Changes in Marriage

The dual-career family begins with marriage, which
has changed in important ways over the last century.
In the US, men and women are delaying marriage into
their mid-to-late twenties, often entering cohabitation
first. Divorce rates are high and stable, but rates of
remarriage have fallen, so that a larger proportion of
adults are unmarried now than in the past. In 1970,
unmarried people made up 28 percent of the adult

population. In 1996, 40 percent of all adults were
unmarried. Seventy-one percent of women born in the
early 1950s had married by age 25, compared to 54
percent of those born in the late 1960s (Raley 2000). In
fact, the shift away from marriage has been so
dramatic for blacks that now a majority of black men
and women are not married, compared to about a
third of white men and women (Waite 1995). Similar
changes in marriage patterns have taken place in most
European countries; recent cohorts are marrying at
older ages and over a wider range of ages than in the
past.

In addition, European countries differ substantially
in marriage ages. The Nordic countries of Sweden,
Denmark, and Iceland show the highest average ages
at marriage for women (around age 29) and the
Eastern European countries of Bulgaria, the Czech
Republic, Hungary, and Poland the lowest (around
age 22). Since societies with relatively high age at
marriage also tend to be those in which many people
never marry, this diversity suggests that marriage is a
more salient component of family in some European
countries than others (Kiernan 2000).

Countries in Europe also show a great deal of
variation in the proportion of women in marital
unions. Marriage is most common in Greece and
Portugal, where over 60 percent of women ages 25–29
are married, and least common in the Nordic
countries, Italy, and Spain where a third or less are.

In fact, women’s increasing commitment to em-
ployment and their own career is an often-cited reason
for delayed marriage, nonmarriage, and the rise of
cohabitation; marriage has declined because women
have become economically independent of it. As more
women work for pay and as their earnings increase,
according to this argument, the economic benefits of
marriage fall and divorcing or remaining single be-
comes both a more feasible and a more attractive
option (Becker 1981, McLanahan and Casper 1995).
Declines in the earnings of young men, relative to
young women, this reasoning goes, also reduce the
economic attractiveness of marriage (Oppenheimer
and Lew 1995).

An alternative argument sees marriage as beneficial
even for women with earnings adequate to support
themselves (and for men regardless of women’s earn-
ings). Marriage improves the economic well being of
its members through the economies of scale, returns to
specialization, and the risk sharing it brings. The
earnings of wives add to family income, provide
insurance against the risk of economic shortfall, and
allow families to adjust income to changes in economic
needs as children are born and grow to adulthood.
These two-earner marriages also provide companion-
ship and collaboration, with spouses sometimes each
playing a unique role and sometimes playing similar
roles, depending on their abilities and the needs of the
family (Goldscheider and Waite 1991, Nock 1998,
Oppenheimer 1994).
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2. Women’s Employment

The rise in women’s labor force participation in many
countries over the last half-century has been so
dramatic as to constitute a revolution in women’s lives
and roles. In the US, women workers now make up
just under half of the labor force. In the early 1960s,
only one woman in three was working full time,
compared to 86 percent of men. An additional 16
percent of women worked part time. Half of women
did not hold a paid job at all. But the revolution had
already begun. Women moved from work in the home
to work in the office or factory, slowly at first, and then
more quickly. Between 1963 and 1975 both women’s
full time and part time work increased. The shift from
work in the home into part time paid employment
pretty much stops by the mid 1970s, so that almost all
the growth in the 1980s and the 1990s comes from a
rapid increase in women’s full time work. By 1997, 57
percent of all women were working full time, with
another 23 percent working part time. The share of US
women who did not work at all for pay shrank to just
one in five in 1997—four out of five adult women now
hold paying jobs, compared to one in two in 1963.

Many countries have seen similar expansions of
women’s employment, with very high proportions of
women in the labor force in a number of developing
countries, such as China, Vietnam, and Bangladesh.
Islamic countries generally have low to moderate
levels of women’s employment (20–50 percent) and
Asian countries moderate to high levels (50–80 per-
cent) (United Nations 2000). Within Europe, the
Nordic countries show moderately high levels of
economic activity among women (60–65 percent), and
the Southern European countries moderately low
levels (30–40 percent). Married women—especially
married mothers—were the shock troops in the rev-
olution in women’s employment, dramatically altering
their allocation of time to work for pay vs. work in the
home. Employment of single women without children
changed little over the last 30 or 40 years. These
women were about as likely to work full-time in 1997
as in 1963, a little more likely to be working part-time
and a little less likely not to be working. Single mothers
changed their work behavior more but not dramati-
cally—58 percent worked full time in 1997 compared
to half in 1963. One single mother in three did not
work for pay in 1963, compared to one in five in 1997.

But changes in women’s employment were driven
by the choices made by married women, both because
many more women are married than not, and because
the work choices of married women changed much
more than the work choices of unmarried women.
Both married mothers and married women without
children are much more likely to work for pay and to
work full time now than in the early 1960s. In 1963, 41
percent of married women with no children at home
worked full time compared to 60 percent in 1997 and
the share not working outside the home fell from 43

percent to 19 percent. But married mothers were quite
unlikely to work full time in 1963, when fewer than one
in four worked this much. By 1997, the proportion
working full time had more than doubled to 49
percent. Sixty percent of married mothers did not
work outside the home in 1963; by 1997 less than one
in four was not employed (Waite and Nielsen 2001).
Changes in the employment of married women were
similar to the US in Canada and Australia, even more
dramatic in the Nordic countries, where over 80
percent of wives are in the labor force, and more
modest in Germany, Belgium, and The Netherlands
(Spain and Bianchi 1996). In all these countries, the
employment of married women creates dual-career
couples, while the employment of married mothers
forms dual-career families.

3. Working Families

Perhaps as dramatic and far reaching as the alter-
nations in the structure of the family are the changes in
the way its members use their time. In the early 1960s
in the US, among those in the prime working ages
most married couples followed the male bread-
winner�female homemaker model; 56 percent had
only one earner. The dual-income family was un-
common—both spousesworked full-time in 21 percent
of married couples. By 1997, only a quarter of married
couples had one earner. In 44 percent of married
couples both spouses worked full time, and in another
24 percent one worked full-time and one part-time.

The shift toward the dual-worker family was even
more dramatic for couples with children (Waite and
Nielsen 2001). Even 30 years ago, most children living
with a single parent did not have a parent at home full-
time; now most children in married couple families
don’t either. Among children in married parent
families, 60 percent lived in a breadwinner�
homemaker family in 1963. By 1997 the situation had
reversed so that 57 percent lived in families that had
more than one earner, most often both working full-
time. Families with a stay-at-home mother became a
minority and dual-worker families the most popular
choice. Families gained the income the wife earned on
the job but lost her time in the home.

4. Work in the Home

Of course, the adults in families have almost always
worked, but the shift in the site of women’s labor from
inside to outside the home changed many other things
for families. First, families had more money. Second,
families had less of the woman’s time in the home. For
a while, women in the US seemed to bear the brunt of
this change, adding paid employment to their house-
hold management and maintenance tasks. But recent
evidence suggests that US women—both employed
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and not employed—have reduced and men have
increased the number of hours that they spend on
housework, so that, while not equal, the time contri-
butions of men and women are much closer than they
were in the past. For all men and women, the weekly
housework gap has fallen from 25 hours in 1965 to 7.5
hours in 1995, and the housework gap between
married men and women from 29 to 9 hours per week.
The housework gap is smaller in dual-earner than in
one-earner couples, because as the wife’s hours of paid
work increase, her own hours of housework decline
whereas her husband’s housework hours increase
(Bianchi et al. 2000).

Although information on time spent on household
work is available for only a small number of countries,
the pattern is consistent; women spend at least twice as
much time on housework, on average, as men do, even
in countries like Latvia and Lithuania where hours of
paid employment are high for both men and women.
Women’s typically lower hours of paid employment
and higher hours of work in the household mean that,
in many countries, including Japan, Korea, Australia,
The Netherlands, and Norway, total hours of paid and
unpaid work approximately balance, on average, if
not in any particular family. But in other countries,
like Spain, Austria, the United Kingdom, Italy, and
Lithuania, women work five or more total hours, on
average, more than men do, either because their
average hours of housework are quite high or because
they work long hours at both paid and unpaid work
(United Nations 2000, Table 5–6A).

4.1 Family Hours of Work

Although Americans feel very short of time, the
average employed adult today works about the same
number of hours as the average employed adult did 30
years ago. But the time deficit is real; a higher
proportion of people are working very long hours
(balanced by more people working short hours) and
from many more couples jointly contributing 80–100
hours to work per week (Jacobs and Gerson 2001).
This latter change has come about as a direct result
of the movement of married women into full-time
jobs, with the consequent shift from breadwinner�
homemaker to dual-earner families. Family hours of
paid work are also quite high in the Nordic countries,
where a high proportion of married women are
employed, and in Latvia, Lithuania, Bulgaria, and
Hungary, countries in which women work, on average,
quite substantial numbers of hours (United Nations
2000).

5. The Impact of Marriage on Career

For most adults, work life and family life are inter-
twined. The career one chooses defines, in part, the

kind of family life one can have. Careers that demand
long hours, frequent travel, irregular or rotating
schedules, or overtime work with little or no notice
constrain time with family and may also affect the
quality of that time (Hochschild 1997, Presser 1997).
Careers that carry social status, high incomes, health
and retirement benefits, and interesting work bring
financial and psychological resources to the families of
the workers as well as to the workers themselves.
Employment and career also affect the chances that
people get and remain married. At the same time,
marriage affects career choices and success, and family
demands may lead men and women to choose different
jobs than they otherwise would, to move for a spouse’s
job, or to work more or less than they would prefer. As
might be expected, however, the relationship between
the career and family choices is quite different for
men and women.

5.1 Marriage and Men’s Careers

Marriage is good for men’s careers. When men marry
they tend to earn more, work more, and have better
jobs (Nock 1998). The ‘marriage premium’ in men’s
earnings seems tobeat leastfivepercentatyoungerages
and considerably more at older ages (Korenman and
Neumark 1991). Nor is men’s marriage premium a
strictly American phenomenon; it appears in the vast
majority of developed countries and is generally quite
sizeable (Schoeni 1995). Married men are generally
more productive than unmarried men, receive higher
performance ratings, and are more likely to be
promoted (Korenman and Neumark 1991). Scholars
link this higher productivity to the more orderly lives
of married than single men, to married men’s mo-
tivation to support their families and the increased
work effort this produces, and to investments by the
wife in the husband’s career (Grossbard-Shechtman
1993).

At the same time, better career prospects and career
achievements foster marriage and marital stability for
men. Higher-earning men are more likely to get
married and marry at younger ages than men with
lower earnings (Bergstrom and Schoeni 1996). And
high-earning men are less likely to divorce than those
with lower earnings, with unemployment especially
damaging to marital stability (Grossbard-Shechtman
1993).

5.2 Marriage and Women’s Careers

While marriage improves men’s career attainments,
for women it often triggers tradeoffs between work
and family that lead to a decline in employment, hours
of work, and earnings. Many of these changes appear
not at marriage but with the birth of the first child,
when some women increase their time at home to
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provide care for the baby (Klerman and Leibowitz
1999). Even when mothers work continuously, the
demands of childrearing detract from their earning
capacity. Comparing US women with similar work
histories, Waldfogel (1997) finds that one child still
reduces awoman’s earnings byalmost fourpercent and
two children or more reduces hourly earnings by
almost 12 percent. Women do not pay a marriage
penalty, but they do pay a substantial motherhood
penalty, whether or not they marry.

Marriage and motherhood also seem to decrease the
chances that women follow a career trajectory. Even
among middle-class, dual-earner couples, most do not
pursue two demanding careers but instead typically
reduce and scale back their commitment to paid work
to mitigate the impact of the job on family life. Often
but not always, the wife does the cutting back,
generally when children are young but also at other
points in the life course (Becker and Moen 1999). As a
result, relatively few women manage to achieve both
career and family. Women with successful work
careers less often marry or remain married than other
women (Blair-Loy 1999, Han and Moen 1999). And
the substantial majority of women with children, even
those with college degrees, do not achieve career
success. Among women who graduated from college
in the late 1960s through the late 1970s, Goldin (1997)
estimates that between 18 percent and 24 percent
achieved both a career and a family.

6. Financial Well-being

Married couples typically have both higher incomes
and greater wealth than unmarried individuals, even
after income is adjusted to take into account the
number of people in the family (Lupton and Smith
forthcoming, Waite and Nielsen 2001). Among mar-
ried couples, those with two earners have higher
incomes, on average, than those with one-earner. In
the US, two-earner families have pulled ahead econ-
omically as their incomes have increased faster than
the incomes of one-earner families. In 1970, themedian
income of dual-earner families was 1.32 times as high
as that of married couple families in which the wife did
not work for pay (Spain and Bianchi 1996). In 1998,
the ratio was 1.79 (United States Bureau of the Census
2000). But the higher income of two-earner families
must be adjusted for the loss of home production. One
estimate suggests that dual-earner families need about
35 percent more income to have the same standard of
living as families with one spouse—almost always the
wife—working full time in the home, to make up for
the goods and services produced at home and for
clothes, transportation, and other costs of employ-
ment (Lazear and Michael 1988).

Women and men are marrying later and spending
more time unmarried than in the past. In many
countries, levels of education have risen dramatically,

especially for women, at the same time that family size
has fallen. These changes reduce the need for women’s
time at home and increase the rewards for their time in
paid employment, pushing them and their families
toward dual-worker and working parent families.

See also: Career Development, Psychology of; Family
as Institution; Family Processes; Family Size Pref-
erences; Family Theory: Economics of Childbearing;
Family Theory: Feminist–Economist Critique; Mar-
riage; Motherhood: Economic Aspects
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L. J. Waite

Marriage: Psychological and Experimental

Analyses

This article reviews psychological and experimental
analysis that provides important insights into the
nature of, and influences on, satisfying couple rela-
tionships. In addition, there is a description of the
application of this knowledge to relationship edu-
cation for promoting satisfying relationships, and to
couple therapy for improving distressed relation-
ships.

1. Significance of Couple Relationship
Satisfaction and Stability

Most people have an intimate couple relationship at
some point in their lives. In western countries, over 90

percent of the population marry by the age of 50 years
(McDonald 1995). Even amongst those who choose
not to marry, the vast majority engage in marriage-
like, committed couple relationships (McDonald
1995). Couples who sustain mutually satisfying
relationships experience many benefits. Relative to
other people, those in satisfying marriages have lower
rates of psychological distress, higher rated life hap-
piness, and greater resistance to the detrimental effects
of negative life events (Halford 2000).

Almost all couples report high relationship sat-
isfaction at the time of marriage, but average sat-
isfaction levels deteriorate across the first ten or so
years of marriage (Glenn 1998). Around this average
trend there is great variability between couples, with
some couples sustaining high relationship satisfaction
across their life, and others experiencing severe re-
lationship dissatisfaction. Decreased satisfaction is
associated with high risk of separation (Gottman
1994). About 42 percent of Australian marriages, 55
percent of American marriages, 42 percent of English
marriages and 37 percent of German marriages end in
divorce, and about half of these divorces occur in the
first seven years of marriage (McDonald 1995).

2. The Nature of Stable, Satisfying Relationships

The nature of stable, satisfying relationships varies by
culture. For example, the acceptability of particular
gender roles is quite different across cultures. Rather
than attempting to define how relationships should be,
psychologists measure relationship satisfaction with
standardized questionnaires. While couples vary in
what they want from relationships, within western
cultures we can define some general characteristics of
stable, mutually satisfying relationships.

2.1 Conflict Management

No two people can agree on everything, hence conflict
must be managed. Both independent observers and
spouses report that effecti�e conflict management is
associated with relationship satisfaction (Weiss and
Heyman 1997). When discussing conflict issues, dis-
satisfied partners often are hostile and critical, they
negatively demand change of each other, and do not
listen to their partner (Weiss and Heyman 1997). As
might be expected, dissatisfied couples find this conflict
aversive, and often avoid or withdraw from problem
discussions (Gottman 1994).

Couples often develop unhelpful patterns of conflict
management. Two important examples are the
demand-withdraw and mutual avoidance patterns
(Weiss and Heyman 1997). In the demand-withdraw
pattern, one partner criticizes and demands change,
while the spouse attempts to withdraw from the
discussion. In mutual avoidance, both partners avoid
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discussion of particular conflict topics. Both patterns
are associated with a failure to effectively resolve the
relationship conflict, which often results in the issue
remaining unresolved and being a source of future
conflict.

In contrast to dissatisfied couples, satisfied couples
are less reactive at an emotional level to their partner’s
negativity during conflict. Satisfied couples report less
anger, and are less likely to reciprocate with hostile,
negative behavior in discussions than dissatisfied
couples (e.g., Gottman 1994). Relationship distress is
associated with high levels of physiological arousal
(e.g., elevated heart rate, high stress hormone levels)
during interaction (Gottman 1994). This arousal is
assumed to be aversive, which may explain the higher
rates of withdrawal during problem-focused discus-
sions by distressed partners (Gottman 1994).

Violence is common between partners in intimate
relationships. About 30 percent of young couples
report at least one incident in which one partner struck
the other in the previous year (O’Leary 1999). Violence
is most common in couples who are dissatisfied with
their relationship; approximately two thirds of dis-
tressed couples have been violent in the year prior to
their presentation for therapy (O’Leary 1999). While
men and women are approximately equally likely to
strike each other, when women are the victims of
partner violence they are much more likely than men
to be injured, to report feeling fear of their partner,
and to show psychological disorder (O’Leary 1999).

2.2 Communication and Support

Couples who are satisfied in their relationship report
that they communicate well. They talk to each other
about positive feelings they have about each other and
the relationship (Weiss and Heyman 1997), as well as
about things that happen in their day-to-day lives.
Over time these conversations build a sense of in-
timacy. Satisfied couples also support each other. This
shows both in emotional support provided through
listening carefully to the partner and offering advice
when requested, and in practical support, which is
provided to assist with life challenges (Bradbury 1998).

2.3 Beha�ior

Couples in satisfying relationships do more positive
things and fewer negative things than distressed
couples (Weiss and Heyman 1997). For example, they
are more likely to express affection, provide support,
state appreciation of the actions of their partner, have
enjoyable discussion, and share household tasks.
Distressed couples tend to be positive only if their
partner recently has been positive. In addition, if one
distressed partner behaves negatively, the other often
responds negatively immediately (Weiss and Heyman

1997). In contrast, satisfied couples tend to be positive
irrespective of their partner’s prior actions.

Satisfied couples sustain a balance of shared, en-
joyable couple activities and independent interests.
Relative to distressed couples, satisfied couples share
positive activities more often, and seek out new, shared
activities that enhance their sense of intimacy
(Baumeister and Bratlavsky 1999). At the same time,
satisfied partners also sustain a range of activities and
interests independent of their spouse. In contrast,
distressed couples typically repeat a narrow range of
activities, and often donot have a balance of individual
and shared activities, spending either very little or
almost all of their free time together (Baumeister and
Bratlavsky 1999).

2.4 Perceptual Biases

People are not reliable or objective observers of their
relationship. Distressed couples selectively attend to
their partner’s negative behavior and selectively recall
that negative behavior (Weiss and Heyman 1997). In
contrast, satisfied partners tend to overlook negative
behaviors by their spouse, to have an unrealistically
positive view of their partner, and to selectively recall
positive aspects of relationship interaction (Weiss and
Heyman 1997).

2.5 Beliefs and Thoughts about Relationships

Another characteristic of satisfied couples is holding
positive, realistic beliefs about their relationship and
their partner. Satisfied couples think about their
relationship and its maintenance as a shared challenge,
and express a sense of shared goals, affection, com-
mitment and respect within the relationship (Carrere
et al. 2000). In contrast, distressed couples focus on
their individual needs, and express disappointment,
disillusionment and a sense of chaos in their re-
lationship (Carrere et al. 2000). Distressed couples are
more likely than satisfied couples to believe that any
form of disagreement is destructive, that change by
partners is not possible, and that rigid adherence to
traditional gender roles is desirable (Baucom and
Epstein 1990).

When there are problems in the relationship, dis-
tressed couples attribute the causes of those problems
to stable, internal, and negative characteristics of their
partner (Baucom and Epstein 1990). For example, a
partner arriving home late from work may be per-
ceived as ‘a generally selfish person who doesn’t care
about the family’ by a distressed partner. The same
behavior may be attributed by a maritally satisfied
partner as the spouse ‘struggling to keep up with a
heavy load at work, and being subject to lots of
pressure from the boss.’ The process of attributing
relationship problems to the partner leaves many
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people in distressed relationships feeling powerless to
improve their relationship.

3. Influences on Relationship Outcomes

Four broad classes of variables seem to impact upon
the trajectory of relationship satisfaction and stability:
contextual variables, individual characteristics, couple
interaction, and life events (Glenn 1998; Karney and
Bradbury 1995, Larson and Holman 1994).

3.1 Contextual Variables

Contextual variables are the cultural and social cir-
cumstances within which couple relationships exist.
High levels of support of the relationship by family
and friends, being active in a religion that supports
marriage, and living in a country with a low divorce
rate and a strong valuing of marriage all predict
relationship satisfaction and stability (Larson and
Holman 1994). Social disadvantage in the form of low
education, poverty, or being a member of an oppressed
ethnic group is associated with higher rates of re-
lationship problems and divorce (Larson and Holman
1994). Work, parenting, and friendships all have the
capacity to enrich or to cause problems for couple
relationships. For example, employment that provides
opportunities for utilization of skills and flexibility in
meeting family needs is associated with higher re-
lationship satisfaction than employment that is
unsatisfying, or associated with work-family role
conflicts (Larson and Holman 1994).

3.2 Indi�idual Characteristics

Individual characteristics are relatively stable indi-
vidual differences that partners bring to the relation-
ship, such as personality traits, psychological disorder,
and the effects of personal history. Certain personality
traits are associated with increased likelihood of
having satisfying relationships. For example, low
neuroticism and secure attachment style are associated
with low risk of relationship problems (Karney and
Bradbury1995,FeeneyandNoller1996).Neuroticismis
a relatively stable tendency to perceive the world as
threatening, and to experience negative emotions such
as anxiety and low mood. Attachment style is a
relatively stable individual difference in the extent to
which people feel anxious about being abandoned by
those close to them, or uncomfortable with emotional
closeness. Attachment style is the general way a person
thinks and responds emotionally in close relationships.
Attachment style is believed to be influenced greatly
by early experiences within the family of origin
(Feeney and Noller 1996).

Psychological disorder in one or both partners
increases the risk of relationship problems. Alcohol

abuse, depression, and certain anxiety disorders all are
commonly associated with relationship problems
(Halford et al. 1999). In some cases the psychological
disorder seems to cause the relationship problem. For
example, alcohol abuse by one partner early in the
relationship predicts later relationship violence and
deterioration in relationship satisfaction (Halford et
al. 1999). In other cases, the relationship problems
seem to exacerbate the disorder. For example, marital
conflict predicts relapse to problem drinking by men
who have previously brought problem drinking under
control (Halford et al. 1999).

Personal history is another individual characteristic
that predicts relationship satisfaction. For example,
experiencing parental divorce or inter-parental vio-
lence as a child predicts decreased relationship
satisfaction and increased risk of divorce as an adult
(LarsonandHolman1994).Also,havingbeendivorced
oneself predicts increased risk of problems in the
current relationship.

3.3 Couple Interaction

Couple interaction refers to the behavior, thoughts
and feelings of partners when they interact. Effective
conflict management, good communication, mutual
partner support, positive behavior toward each other,
shared enjoyable activities and realistic relationship
expectations not only are part of current relationship
satisfaction, these couple interaction processes also
predict future relationship satisfaction and stability
(Bradbury 1998, Karney and Bradbury 1995). When
trying to promote positive couple relationships, couple
interaction is particularly important as it is something
that can be changed. For example, more effective
communication can be taught to couples.

3.4 Life E�ents

Life events are the major events and transitions that
happen to the couple during the course of their
relationship. Life events include both normal changes
that most couples experience, such as the birth of a
child or a change of job, as well as major, less
predictable events such as death of young people in the
family, being a victim of crime, or loss of employment.
Relationship satisfaction changes most when life
events are occurring. For example, when a couple has
their first child many couples report either substantial
increases or decreases in their relationship satisfaction.

3.5 Influences on Relationships and Risk for
Relationship Problems

Context, individual characteristics, couple interaction
and life events interact in their influence on the course
of couple relationship satisfaction and stability. For

9267

Marriage: Psychological and Experimental Analyses



example, low mutual support by partners has the most
negative impact upon relationship satisfaction when
the couple experience challenging life events
(Bradbury 1998). This is particularly so when a
contextual factor is operating as well, for example
when there are few other social supports available
through extended family or friends.

As context, individual characteristics, and couple
interaction can be assessed early in a committed
relationship, it is possible to assess, for individual
couples, indicators of relationship risk for developing
future problems. Risk level in turn predicts relation-
ship distress and�or separation in the early years of
marriage (Bradbury 1998, Gottman 1994). The pre-
diction of future relationship satisfaction is not per-
fect, both because our understanding of the influences
on couple relationships is imprecise, and because we
cannot know the future changes in context or life
events that will impact upon a couple. However, by
identifying high-risk couples early in their relation-
ships, it is possible to offer them relationship education
to improve their relationship outcomes.

4. Relationship Education

Across many Western countries, relationship edu-
cation programs are available to marrying and co-
habiting couples (van Widenfelt et al. 1997). These
programs are intended to assist couples to sustain
satisfying relationships and to reduce divorce rates
(van Widenfelt et al. 1997). Most relationship edu-
cation programs are offered by religious and com-
munity groups, the content of these programs is often
not documented, and the effects of most of these
programs have not been evaluated (Halford 2000).
Relationship education programs which have been
evaluated focus either on inventory-based or skills-
based education (Halford 2000).

4.1 In�entory-based Relationship Education

Inventory-based relationship education is a widely
used approach in which partners complete stan-
dardized self-report forms that assess relationship
expectations, beliefs and current patterns of inter-
actions (Halford 2000). The most widely used in-
ventories are PREPARE and Facilitating Open
Couples Communication (FOCCUS). In both PRE-
PARE and FOCCUS, trained relationship educators
review the partners’ individual answers with the
couple, helping them to identify areas of agreement
and relationship strength, and areas of disagreement
and potential difficulty. Sometimes these insights are
supplemented with further discussion and exercises to
help the couple develop shared, positive, and realistic
relationship beliefs and expectations.

The answers partners give to PREPARE and
FOCCUSpredict the couples’ relationship satisfaction

and stability over the first few years of marriage
(Halford 2000). However, there is no adequate
scientific demonstration that participating in PRE-
PARE, FOCCUS or other similar inventory-based
relationship education enhances future relationship
satisfaction or stability.

4.2 Skills-based Relationship Education

There are several skills-based relationship education
programs, and they all place emphasis upon develop-
ing couples’ conflict management and communication
skills. For example, the Guerney Relationship
Enhancement Program and the Prevention and Rela-
tionship Enhancement Program (PREP) both place
emphasis upon training couples in these skills (Halford
2000). At the same time, it is recognized that successful
relationships require more than just effective conflict
management and good communication. Conse-
quently, skills-training relationship education includes
other content such as promoting mutual partner
support, expressing affection, and having fun (Mark-
man et al. 1994).

Five to six sessions of skills-training relationship
education reliably improves couple conflict manage-
ment and communication (Markman and Hahlweg
1993). These changes are maintained for months or
even years after completing the education program
(Markman and Hahlweg 1993). In three published
controlled trials, PREP enhanced relationship sat-
isfaction up to 5 years after marriage relative to a
control group (Markman and Hahlweg 1993), though
in one of these studies PREP benefited only high-risk
couples (Halford et al. in press).

5. Couple Therapy

Couple therapy is defined by the use of conjoint
therapy sessions to alter the relationship between the
partners. While there are many forms of couple
therapy, only a very small number of the diverse
couple therapy approaches have been subjected to
scientific evaluation (Baucom et al. 1998). Over three
quarters of 40 published controlled trials of couple
therapy evaluate cognitive-behavioral couple therapy
(CBCT) (Baucom et al. 1998). The only other couple
therapy that meets usual scientific criteria for being an
evidence-based therapy is Emotion-Focused Therapy
(EFT).

5.1 Cogniti�e-Beha�ioral Couple Therapy (CBCT )

In CBCT the interaction between partners is viewed as
the key to the relationship problem. Careful assess-
ment of the couple’s interaction patterns and each
partner’s thoughts and feelings is undertaken. Edu-
cation and skills training are used to help the couple
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develop more positive interaction and more positive,
realisticrelationshipbeliefs(BaucomandEpstein1990).
For example, if a couple showed the demand-withdraw
communication pattern that is common in distressed
couples, CBCT might seek to alter this pattern by
training the couple in better communication and
conflict management.

The cognitive aspect of CBCT is based on the
assumption that how partners think mediates their
emotional and behavioral responses to one another.
Unrealistic relationship beliefs such as ‘any form of
disagreement with my partner is destructive to the
relationship’ are believed to underlie negative
emotions in relationships. Similarly unhelpful,
partner-blaming attributions such as ‘he�she does
these negative things just to annoy me’ also mediate
negative emotions in relationships. When relationship
negativity is excessive, emphasis is placed on changing
such negative thoughts (Baucom and Epstein 1990).

In terms of reducing relationship distress, CBCT
consistently has been shown to be superior to no
treatment, or to less structured supportive counselling
with a therapist, (Baucom et al. 1998). CBCT improves
couples’ communication skills, reduces destructive
conflict, increases the frequency of positive day-to-day
interactions, increases positive, realistic thinking
about the relationship, and enhances relationship
satisfaction (Baucom et al. 1998).

Despite the replicated positive effects of CBCT,
there are significant limitations to its effects. Approxi-
mately 25-30 percent of couples show no measurable
improvement with CBCT, and as many as a further 30
percent improve somewhat from therapy, but still
report significant relationship distress after treatment
(Baucom et al. 1998). Even amongst those couples
who initially respond well to CBCT, there is sub-
stantial relapse toward relationship distress over the
next few years (Baucom et al. 1998).

5.2 Emotion-Focused Therapy (EFT )

Like CBCT EFT aims to change the couple’s in-
teraction. In EFT it is asserted that negative couple
interaction often is driven by the partners’ internal
emotions, which often result from insecure attachment.
For example, a high fear of abandonment might lead
one partner to be very jealous, or to be hyper-sensitive
to any criticism by the spouse. The goal of EFT is to
access and reprocess the partners’ unhelpful emotional
responses, to develop more secure attachment styles,
and in this way promote more positive couple in-
teraction (Baucom et al. 1998).

EFT has been evaluated in five controlled trials
(Baucom et al. 1998), and has been found to signifi-
cantly improve relationship satisfaction relative to no
treatment or unstructured supportive counseling.
However, there is little evidence that EFT helps
couples via the mechanisms suggested by the pro-
ponents. In other words, there is evidence that this

form of couple therapy is helpful, but it is not clear
why it helps.

6. Summary

Mutually satisfying long-term couple relationships
confer many advantages to the spouses and their
children. Satisfying relationships are characterized by
effective conflict management, good communication,
high levels of mutual support, positive day-to-day
behavior, positive biases in perception of the partner
and the relationship, and positive and realistic re-
lationship beliefs. While almost all couples begin with
high relationship commitment and satisfaction, only
some couples sustain their satisfaction long-term. The
influences on whether relationship satisfaction is
sustained include the context in which the couple lives,
their individual characteristics, their interactions, and
the life events that happen to them. Based on an
assessment of individual characteristics and couple
interaction, it is possible to classify, for an individual
couple, their level of risk for developing future
relationship problems. Relationship education that
teaches key relationship skills, such as conflict man-
agement and communication, enhances the mainten-
ance of high relationship satisfaction. CBCT and EFT
help at least some couples who are distressed to
improve their relationship.

See also: Cultural Variations in Interpersonal Rela-
tionships; Divorce and Gender; Divorce, Sociology of;
Family Theory: Economics of Marriage and Divorce;
Family Therapy, Clinical Psychology of; Love and
Intimacy, Psychology of; Marriage; Marriage and the
Dual-career Family: Cultural Concerns; Partner Selec-
tion across Culture, Psychology of; Partnership
Formation and Dissolution in Western Societies;
Personality and Marriage
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Marshall, Alfred (1842–1924)

Alfred Marshall, one of the leading economists of his
era, was the progenitor of the ‘Cambridge School of
Economics,’ which rose to world prominence in the
interwar period. His Principles of Economics (1890)
was a seminal work in the development of economic
thought and introduced tools still prominent in the
practice of applied economics.

1. The Man

Marshall was born in Bermondsey, a London suburb,
on July 26, 1842, second son of William Marshall, a
clerk at the Bank of England, and his wife Rebecca,
ne� e Oliver. He grew up in London, attending the
venerableMerchant Taylors’ Schoolwhere he revealed
considerable intellectual power and an aptitude for
mathematics. Entering Cambridge University, he pur-

sued the prestigious mathematical tripos, graduating
in 1865 in the exalted position of ‘second wrangler’—a
result guaranteeing election as a fellow of his college,
St John’s. His interests soon turned from mathematics
to questions of human and social existence, and in
1868 he became a lecturer in moral sciences at St.
John’s. The moral science tripos covered philosophy,
logic, and political economy. He lectured on political
economy more from necessity than choice. But,
perceiving that human and social advance would be
possible only if economic constraints became less
oppressive he soon settled on the subject as the focus
for his life’s work and was to be influential in renaming
it ‘economics.’

He rapidly became Cambridge’s dominant teacher
of the subject. While publishing little, his early
manuscripts (reproduced in Whitaker 1975) demon-
strate that by the early 1870s he had developed many
of the distinctive theoretical ideas later associated with
his name. He also strove to attain a realistic grasp of
the economic world both past and present. Reluctant
to produce a theoretical monograph devoid of con-
crete application, he commenced a volume on in-
ternational trade questions, visiting North America in
the summer of 1875 for fieldwork. Although largely
completed and accepted for publication, the project
was abandoned in the late 1870s. But in 1879 H.
Sidgwick privately printed two of its appendices for
circulation in Cambridge and a few copies reached
economists elsewhere. Known as The Pure Theory of
ForeignTrade andThePureTheory ofDomestic Values
these remarkable pieces were the high watermark of
Marshall’s achievement in pure economic theory but
were not widely known or accessible in his lifetime.
(Whitaker 1975 provides the fullest version together
with surviving portions of the text of the abandoned
volume.)

In 1876 Marshall became engaged to Mary Paley, a
Newnham lecturer, whohad attended his early lectures
for women and informally sat the 1874 moral sciences
tripos examination. The two were married on August
17, 1877. Marriage required Marshall to resign his
fellowship and he found a new livelihood as first
principal of University College, Bristol. Here both
Marshall and his wife taught economics. Meanwhile,
he had taken a hand in the writing of a primer for
extension classes, started by Mary Paley before their
engagement. It increasingly became his book and
appeared under their joint names as The Economics of
Industry (1879). While ill-judged for its intended
audience, it contained much novel material, including
a theory of income distribution on marginal pro-
ductivity lines. Its original features helped establish
Marshall’s reputation amongst economists, especially
abroad.

The fledgling Bristol college lacked financial sup-
port, and the tasks of administration and fund raising
proved uncongenial to Marshall, anxious as he was to
develop and publish his own ideas. Ill health, diag-
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nosed as kidney stones, constrained him further and
he resigned with relief in July 1881, spending much of
the next year traveling in Europe, with an extended
stay in Palermo where composition of his Principles
began.

The following academic year was again spent in
Bristol, where the pair taught economics, after which
Marshall—who had become a prote� ge� of B. Jowett,
the eminent Master of Balliol—moved to Balliol
College, Oxford, as lecturer to the probationers for the
Indian Civil Service. The move to Oxford had been
viewed as permanent with good prospects for ele-
vation, but the sudden death of H. Fawcett—pro-
fessor of political economy at Cambridge since 1863—
offered the possibility for a return to Cambridge in an
assured, independent, andwell-paidposition.Marshall
had already come to be recognized, after the 1882
death of W. S. Jevons, as the UK’s leading economist
and he took up the Cambridge chair in early 1885,
retaining it until 1908 when he voluntarily retired at
age 65.

Fawcett had carried the professorship lightly, com-
bining it with an active political career. But Cambridge
was changing rapidly and expanding its commitment
to modern subjects. With the lapsing of celibacy
requirements, new-model professors and lecturers
devoted themselves to the tasks of teaching and
advancing knowledge. Marshall gave much effort over
the years to lecturing and advising students, urging the
more promising to follow the high calling of the
economist. Despite frequent disappointments, he did
manage to inspire a number of students who were to be
prominent in the development of British economics,
among whom A. C. Pigou and J. M. Keynes were
conspicuous. From the outset, Marshall strove as
professor to expand Cambridge’s scope for economic
teaching, but with only modest success. He eventually
secured in 1903 a new specialized tripos in economics
and politics, but few resources were provided for it.
The new degree only became firmly established after
his retirement, but the seed he planted reached full
flowering in the ‘Cambridge School’ of the interwar
period.

The 1880s saw the most copious flow of occasional
publications by Marshall as well as his important
evidence to the Gold and Silver Commission of
1888–1889. (Most of his occasional writings are
collected in Pigou 1925, which includes a virtually
complete, bibliography. Materials concerning his par-
ticipation in government enquiries are collected in
Keynes 1926 and Groenewegen 1996.) Principles, on
which he had been working since 1881, at last appeared
to widespread acclaim in 1890. It was a success not
only among academic peers at home and abroad but
also with an educated public, gratified by its undog-
matic and conciliatory tone and its evident concern for
human well being. Marshall’s intention had been to
follow Principles—initially subtitled Volume I—with
a companion volume devoted to the applied branches

of economics, an idea eventually abandoned as un-
workable after intermittent efforts over the next
decade or more. Meanwhile considerable effort went
into revising Principles, which was to go through eight
editions in his lifetime, the last being in 1920.
(Guillebaud 1961 reprints the last edition with variant
passages from earlier editions.) The copious rewritings
and frequent rearrangements did not mark significant
changes in Marshall’s views and tended to impair the
work’s vigor and overall clarity. A condensation of
Principles appeared as Elements of Economics of
Industry in 1892, replacing the earlier work written
with his wife, which he had come to dislike intensely.
(Like the earlier work it included a treatment of trades
unions omitted from Principles.)

Marshall’s next book, Industry and Trade, only
appeared in 1919, long after his retirement. It was
started in 1904 in the aftermath of the UK’s intense
controversy over the desirability of maintaining free
trade and was initially conceived as a short topical
book on the issue of the day. But it soon developed
into a more ambitious attempt to study the interrela-
tionships between distinctive national conditions of
industry and patterns of international trade. A moti-
vating force was Marshall’s deep concern for the
UK’s seemingly parlous economic future. Progress on
the book was slow and delayed by war. The volume
appearing in 1919 was only a fragment of the complete
scheme with a vague promise, never fulfilled, of a
continuation. An applied work, rich in contemporary
detail but lacking in focus, it had a respectful reception
but little impact. It nevertheless remains a remarkable
if neglected work, displaying full vigor and wisdom of
mind and much acumen about economic arrange-
ments.

Marshall’s last book, Money Credit and Commerce,
was assembled with unprecedented speed, appearing
in 1923. It brought together material, often written
decades earlier, on money, the business cycle, and
international trade and payments. Here the 50-year-
old graphical analysis of The Pure Theory of Foreign
Trade was published at last. Unfortunately, waning
powers precluded a new synthesis, but the book has
incidental merits.

Marshall died on July 13, 1924 at Balliol Croft, his
Cambridge home since 1886. His wife was to outlive
him by almost 20 years. She taught economics at
Newnham for many years after their return to Cam-
bridge, but any intellectual ambitions of her own were
subordinated to the task of relieving her husband of
everyday vexations.

Balliol Croft was the center about which Marshall’s
life had revolved after 1886. Under pleas of weak
health he only left reluctantly as professional or social
duties required. However, summers were normally
spent in lodgings away from Cambridge—usually on
the south coast of England or in the Tyrol—where he
could write free of everyday distractions. But he was
not a recluse. Balliol Croft saw many visitors and there
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were frequent ‘at homes’ for dispensing advice to
students. While not relishing academic dispute, he
strove to keep in touch with the real world by quizzing
all in active life who came in his way: businessmen,
trades unionists, social workers, and so on. Factory
visits and inspections of working class life were also
valued.

Marshall’s was a complex and contradictory per-
sonality, which it is now difficult to assess. Prone to
fuss over details, and sometimes lacking common
sense, he was nevertheless inspirational, especially to
the young, in his commitment to the advancement of
his subject and his intense conviction of its importance
for society’s well being. He had remarkable con-
versational powers and an impressive ability to speak
extempore. Above all, his subtle and wide-ranging
mind saw complexities that eluded others and made it
impossible for him to communicate his thought in a
cut-and-dried way. His economic writings both benefit
and suffer from this characteristic. They benefit from a
breadth of vision and a richness of unexpected and
thought-provoking insights. They suffer from a lack of
full coherence and clear articulation, making it frus-
tratingly difficult to grasp and describe his thought
comprehensively. Marshall himself struggled inces-
santly with the daunting task of transferring his
thought to the printed page, a task further complicated
by an undue sensitivity to criticism and an incessant
urge to rewrite already adequate texts.

2. The Background to Marshall’s Economics

British economics was at a critical juncture when
Marshall came to it around 1870. The ideas of the
classical economists, especially J. S. Mill whose Prin-
ciples (1848) was still dominant, seemed out of tune
with the needs and spirit of the age. The publication of
Jevons’s Theory (1871) was a notable harbinger of the
coming transformation from classical to neoclassical
economics, which—while maintaining the deductive
tradition of the classicals—was to emphasize the role
of demand, the assumption of optimizing behavior,
and the use of mathematical formalization. The British
deductive tradition itself was coming under increasing
attack from historically minded economists, especially
in Germany, who sought to rely on induction and case
studies as the best means of augmenting economic
knowledge. More generally, Darwinian ideas on evol-
ution were challenging traditional certainties, while
there was increasing social concern over the growing
political power of the working classes and the hard
plight of the poorest.

Marshall was strongly influenced by this intellectual
milieu. His initial economic studies centered on Mill’s
rendition of classical theory but his mathematical
background, allied with his early discovery of the
neglected work of A. A. Cournot (1838), pushed him

towards a mathematical—mainly geometrical—mode
of argument. In contrast to Jevons he saw no need to
overthrow the inherited classical system and only
sought to close its gaps while preserving its important
insights. He remained firmly in the British deductive
tradition but mistrusted extended deductions based on
oversimplified formalizations. He sought to guide
deduction by maintaining close contact with obser-
vation and history and by allowing fully for disturbing
causes. Although somewhat sympathetic to the aims
of the historical economists, he emphasized that
observation without the aid of a coherent analytical
framework or ‘organon’ could yield little useful
knowledge. Influenced especially by the views of
Herbert Spencer, he placed great emphasis on the way
human character was formed by the experiences of
home, workplace, and leisure activities. This opened
the possibility of gradual change in human character
by the intergenerational transfer of acquired traits, a
process more Lamarckian than Darwinian. On the
other hand, he strongly resisted the idea that human
nature could be transformed by drastic social changes.
He attached great importance to the gradual im-
provement of character and abilities, especially in the
lower ranks of society. His ideals here were perhaps
parochially reflective of the middle class mores of his
era but they were heartfelt. Economic progress was to
him not an end in itself but a means to the im-
provement of mankind. Faced by a choice between the
two he would perhaps have chosen human over
economic gains, but he fortunately saw them as
complementing and reinforcing each other. He de-
clined to base economics on an artificial ‘economic
man’ and sought to deal with human nature in the
round, giving recognition to the constraints of duty
and the striving for recognition among professional
peers. While conceding that the economist as such has
no special standing as adviser on normative matters,
he did not let this restrain him and was indeed
something of a preacher.

3. Theoretical Contributions

Marshall’s mature contributions to the theory of value
and distribution build upon his earlier treatments in
The Pure Theory of Domestic Values (1879) and The
Economics of Industry (1879 jointly with M. P. Mar-
shall) and are to be found in books 3, 5, and 6 of all
editions of Principles after the first.

Book 3 of Principles deals with consumers’ demand.
The focus is on the quantity of a particular good
demanded by a consumer at a given price and the
‘consumer’s surplus’ consequently obtained. This
surplus arises from the fact that a consumer’s demand
price for an additional unit falls as successive units are
acquired and equals purchase price only for the final
or marginal unit bought. Marshall’s derivation of an
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individual’s demand curve, contingent on tastes,
income, and other prices, and based on the assumption
of diminishing marginal utility, provided a simple if
limited foundation for a downward sloping market
demand curve for a good, relating its price to aggregate
quantity demanded. It remains a staple of elementary
pedagogy, as does his related concept of demand
elasticity. The consumer’s surplus notion seems to
have been an independent rediscovery of a neglected
idea developed by the French engineer J. Dupuit in the
1840s. Marshall was well aware of the limitations of
welfare arguments based on this individual-specific
monetary measure of benefit. The individual’s margi-
nal utility of money must remain constant, and
interpersonal aggregation requires strong assump-
tions. Nevertheless, the concept continues to be widely
used in applied economics.

Book 5 of Principles brings together market demand
and supply for a commodity, taking for granted the
broader economic context—an approach known as
‘partial equilibrium’ analysis which is closely asso-
ciated with Marshall although hardly original to him.
The treatment of supply is restricted to the extreme
cases of monopoly and thoroughgoing competition,
although the latter is often more akin to modern
theory’s imperfect competition than to its perfect
competition. (Industry and Trade (1919) was to probe
interestingly into the intermediate case of trusts,
cartels, and ‘conditional monopolies’ always threat-
ened by potential entrants.) The treatment of mono-
poly does not advance significantly beyond Cournot,
apart from a remarkable brief treatment of socially
optimal pricing by a publicly owned monopoly. The
treatment of supply in the competitive case is more
notable. There are two distinct lines of innovation.
‘Period analysis’ recognizes that quantities of some
productive inputs may not be alterable in a limited
time so that the industry’s supply conditions become
contingent upon the length of the period to which the
analysis is meant to apply. Moreover, payments to any
type of input will be determined by the cost of securing
its use to the industry only if there is enough time to
vary freely the quantity employed. Otherwise, pay-
ment to such inputs has the character of a rent—termed
a ‘quasi rent’—determined by the product’s price
rather than helping to determine this price as a
necessary element in production cost.

The other notable feature is the explicit consider-
ation of scale economies in production. External
economies are due to the growth of the size of the
industry as a whole rather than the sizes of its
constituent firms. They reflect osmosis of worker skills,
increased opportunities for specialization, and so on.
Although somewhat elusive, the idea of such econ-
omies remains significant in modern economics. In-
ternal economies are due to a growth in firm size that
permits more efficient large-scale production methods
to be utilized. While often plausible, a persistent ability
of larger firms to undercut smaller firms threatens the

viability of atomistic competition. Marshall’s solution,
implied in his ‘representative firm’ concept, was to
combine market and organizational restrictions on
rapid firm expansion with a life cycle for the firm due
to a waning of entrepreneurial drive on the part of the
founder’s successors. Such an argument applies more
to the Victorian family firm than to the modern joint
stock company, which was to take the limelight only in
Industry and Trade (1919). The modern ‘representative
agent’ concept owes little to Marshall beyond the
name.

Scale economies under competition permit the
supply price at which any quantity of a good is
supplied to the market to fall with quantity, just as the
corresponding demand price does. This admits the
possibility that there may be more than one market-
equilibrium quantity at which supply price equals
demand price. The so-called Marshallian adjustment
process through which market equilibrium is attained
is very much in the classical tradition deriving from A.
Smith. Price adjusts to clear the market of whatever
quantity is made available, thus settling at the demand
price for that quantity. Then the quantity supplied
increases (decreases) as the supply price at the initial
quantity is below (above) this market price, so that
supernormal (infra-normal) profits are being made.
An equilibrium quantity is unstable if there is di-
vergence from it.

The possibility that there may be more than one
market equilibrium that is stable for small pertur-
bations is sufficient to disprove a claim that a com-
petitive equilibrium must maximize social welfare.
Marshall was clear that the most that could be claimed
was what came to be called Pareto optimality. But he
showed in a remarkable argument that even this might
not be true, demonstrating that a social gain may be
obtained by taxing an industry whose supply price
rises with quantity in order to subsidize an industry
having falling supply price. His analysis of this and
other welfare issues drew heavily on the consumer-
surplus concept and foreshadowed much in the ‘new
welfare economics’ emerging in the 1930s.

Partial equilibrium analysis was extended in book 5
of Principles to cover a group of closely interrelated
markets, as exemplified by a set of goods jointly
demanded or supplied. More general is the interaction
between the markets for an output and its several
inputs. Here Marshall introduced the idea of derived
demand—the demand for inputs being derived from
the demand for the output they jointly produce—
fruitfully characterizing the determinants of the elas-
ticity of derived demand for any one input. Even if the
number of goods involved is large, the analysis of such
multi-market cases remains partial equilibrium in
nature since an economy-wide setting that is little
influenced by what happens in the markets analyzed is
still tacitly assumed.

Only in Principles book 6 did Marshall turn to a
consideration of the entire economy and its complex
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mutual interactions between value, production, and
income distribution. His approach was macroeco-
nomic, centering on the concept of the ‘national
dividend’ or national income. This was seen as the
combined product of the various factors of prod-
uction, each unit of which claimed a share equal to its
marginal product. Increased quantity of a homo-
genous factor would lower its marginal product but
raise the national dividend, while the absolute or
relative shares accruing to the entire factor could rise
or fall.

The ‘law of substitution’ in production and con-
sumption (essentially cost minimization and utility
maximization), together with the equality of prices to
all-inclusive costs required for competitive equilib-
rium, ultimately settle equilibrium prices for all goods
and factors: also the quantity of each good produced,
together with the quantities of the various factors used
to produce it. None of this is described with any
formality. It remains more a general vision than a
precise theoretical statement that might rival the
general-equilibrium theory of L. Walras. What book 6
effectively does, however, is to integrate a neoclassical
marginal-productivity approach to the demand for
factors of production with a classical approach to their
supply (extensively developed in Principles book 4).
This results in a real cost explanation of factor price
determination in the long period. If factor supplies
were permanently fixed, then factor prices would be
determined wholly by the derived demand for their
services, and the cost of any particular use would only
be the opportunity cost of potential earnings in the
best alternative use. But if, as Marshall supposes,
continual replacement flows are needed just to main-
tain factor supplies then factor prices must exactly
remunerate the real cost of eliciting these replacement
supplies while still satisfying the derived-demand or
marginal-productivity condition.

For Marshall, capital, labor of all kinds including
managerial labor, and even business organization
when firms have finite lives, all require replacement
flows to maintain their levels. The case of labor is
particularly complicated in the long period. Parents
often make decisions for their children about oc-
cupation and acquisition of human capital, while the
expected return to investment in human capital pro-
vides inadequate surety for borrowing to undertake it,
being both uncertain and incapable of ownership
transfer. A further complication is the ‘economy of
high wages’ which results when increased wages
improve worker efficiency by boosting physical or
mental well-being, a possibility to which Marshall
attached considerable importance. Indeed, his treat-
ment of labor markets is one of the most valuable
features of Principles book 6.

Apart from those embodied in Principles,
Marshall’s theoretical contributions are limited. His
foreign trade analysis (1879) with its ingenious
offer curves was indeed an important advance on

Mill’s treatment, but highly restricted circulation
limited its impact. On money, he had a masterly grasp
of British monetary tradition but added little that was
novel. His most significant innovation was to replace
the velocity of circulation with a demand for money
function, a change which already appeared in an early
manuscript and was to remain influential in the
Cambridge monetary tradition leading up to Keynes’s
General Theory (1936).

4. Policy Views

Marshall was a proponent of economic freedom and
free trade but not a doctrinaire one or an advocate of
extreme laissez faire. He saw government as having
important functions in regulating market forces and
remedying or alleviating the problems they produced.
Redistributive taxationwas acceptable, even desirable,
if it did not threaten the security of property or
incentives to effort. For the well-to-do striving to keep
up with their neighbors, or for professionals seeking
the acclaim of their peers, Marshall saw absolute
incomes as largely symbolic and felt that taxation
which preserved income relativities in the middle and
upper classes would not have serious disincentive
effects on effort, saving, or risk-taking. Town planning
and provision of recreational facilities were needed for
the well-being of the urban working classes, the young
especially, while a government safety net was needed
for those in abject poverty, although private charity
could be more discriminating in the incentives it
offered and in distinguishing the deserving from the
undeserving. To ‘administrative socialism’—propo-
sals that government take over the active management
of most industries—he objected violently, however.
He foresaw that it would result in widespread bu-
reaucratic lethargy and an undermining of the freedom
to experiment and innovate essential to economic
progress and society’s future well being. Increasingly
he came to feel that the UK’s future prosperity must
rest on the chivalric competition of those in control of
private business, freed from intrusive government
regulation and from enervating protection against
foreign competition. He took relatively lightly the
possibility that cartels, combines and monopolies
might come to dominate, viewing them as continually
undermined by economic change. His early hopes that
involvement in trades unions and cooperative societies
would induce among workers an appreciation of and
sympathy for the complexities of business manage-
ment waned and he came to fear organized labor as an
ossifying factor second only to the heavy hand of
government and itself a distinct threat to the UK’s
international competitiveness. But, after the sobering
experience of war and its expanded government
control of the economy, Industry and Trade (1919) was
to place more reliance on conscious industry-wide
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collaboration between management, labor, and gov-
ernment.

Education had a vital role in raising the working
classes by improving abilities, skills, and ambitions, as
workers, parents, or citizens. Schools and technical
colleges, provided or sponsored by the government,
were crucial, but Marshall stressed that much practical
education occurred in the workplace: also in the home,
where the duties of mothers and daughters were urged
and extolled.

On monetary arrangements, Marshall’s preference
was for a managed paper currency operating within an
international gold-exchange standard. His proposal in
the 1880s for ‘symmetalism’—use of a fixed-quantity
combination of gold and silver as the monetary
base—was only offered as a superior alternative to the
clamor of the time for fixed-price-ratio bimetallism.
His preferred goal formonetary policywas tomaintain
fixity of nominal input prices rather than output
prices. Productivity increase would thus yield de-
clining output prices. To palliate the effects of un-
foreseen price-level changes he proposed voluntary
indexation of private contracts by means of a price
index or ‘tabular standard’ published by the govern-
ment.

5. Place in Economic Thought

Marshall can claim some subjective, but limited
objective, originality as a contributor to the opening
round of the so-called neoclassical revolution, initiated
in the 1870s by the writings of Jevons, Walras, and C.
Menger, although quite fully anticipated in the then
largely forgotten writings of Cournot, Dupuit, H. H.
Gossen, and others. He has stronger claims to have
been an important contributor to the second round,
culminating only in the 1890s, which extended mar-
ginalism from value to distribution by means of the
marginal-productivity concept. Here, he claimed to
have been influenced early on by the work of J. H. von
Thu� nen, although the evidence for this is meager. But
the lasting impact of Marshall arises less from trans-
forming ideas than from the provision of serviceable
tools which still remain in everyday use: partial-
equilibrium analysis, consumer’s surplus, demand
elasticity, derived demand, long-period versus short-
period analysis, and so on. These ideas remain
prominent in applied work and pedagogy even if they
no longer feature prominently at the frontiers of
theoretical research. They perhaps serve as mute
testimony in defense of Marshall’s distrust of extended
abstract theorizing and his preference for being
roughly relevant rather than precisely and elegantly
irrelevant.

But Marshall’s impact on the development of
economics came as much, if not more, from his
influence on his students and his role in the pro-

fessionalization, or perhaps better academicization, of
economics in the UK as from the impact of his ideas.
His Principles (1890) was prominent for 30 years or
more in the training of economists in English speaking
countries, while his students took over many of the
new economic posts arising in the UK as higher
education expanded, or else became prominent in
government service. His struggles to establish econo-
mics more firmly in Cambridge bore later fruit in the
influential ‘Cambridge School,’ although his intel-
lectual hold on it had greatly weakened by the 1930s.
Anxious that economists should present a public
fac� ade of unity and cumulative progress, he was led to
present neoclassical ideas as more evolutionary than
revolutionary and to take a conciliatory tone in
methodological disputes, especially in dealing with the
claims of the German historical school. While not an
active promoter of, or participant in, professional
organizations of economists, he placed his ecumenical
imprint on the British Economic Association, founded
in 1890 and subsequently renamed the Royal Econ-
omic Society.

Equilibrium analysis based on fixed conditions and
fixed human response-patterns was only a first step for
Marshall, the beginning rather than the end of
economic knowledge. His evolutionist leanings led
him to decry such analysis as merely mechanical and
to look for approaches that were more biological in
nature and which recognized the mutability and path-
dependence of human character and institutions. His
interest in such approaches was not to be much
developed and remains somewhat enigmatic. Of par-
ticular interest in this connection is his analysis of the
intertwined emergence of free enterprise and economic
thought moved from Principles book 1 to Principles
Appendices A and B after edition 4. Modern main-
stream economics, although considerably indebted to
Marshall, has hardly adopted his broader agenda,
which indeed seems to have had little influence on the
work of his students. Today’s economic heterodoxy
thus can often find both target and support in
Marshall’s work.

6. Further Reading

Keynes’s biographical memoir (in Pigou 1925) is not
to be missed, and there is now a scholarly full-scale
biography (Groenewegen 1995) and a comprehensive
edition of correspondence and related documents
(Whitaker 1996). There is no satisfactory monograph
on Marshall’s economic thought but Tullberg (1990)
and Whitaker (1990) provide assessments by various
authors on the centenary of Principles. Wood (1982,
1996) provides a convenient but undiscriminating
reprint in eight volumes of pertinent articles from
academic journals.
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See also: Agriculture, Economics of; Consumer Econ-
omics; Cost–Benefit Analysis; Demand for Labor;
Diversification and Economies of Scale; Economics,
History of; Economics: Overview; Firm Behavior;
Income Distribution; Industrial Metabolism; Indus-
trial Policy; Industrialization; Market Structure and
Performance; Mill, John Stuart (1806–73); Monetary
Policy; Post-Keynesian Thought; Regulation, Econ-
omic Theory of; State and Local Taxation; Wage
Differentials and Structure
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Marshall, Thomas Humphrey (1893–1981)

As one the most important British proponents of
social and political theory in the twentieth century,
T. H. Marshall’s work has significantly shaped the
literature on citizenship. The never fading relevance of
T. H. Marshall’s work is evident in the vast literature
on citizenship, written in the last two decades of the
century, either in response to Marshall’s own writings
or as a critique of his work. With each re-imagination
of citizenship, we are left with no choice but return to
Marshall’s original formulations.

This recount of T. H. Marshall’s accomplishments
moves from a brief acknowledgment of him as an
academic and citizen to his sociology of citizenship
and its students and critics, and ends with a com-
mentary on citizenship today and Marshall’s influence
on its theory.

1. T. H. Marshall as an Academic and Citizen

Born in Victorian London on December 19, 1893,
T. H. Marshall was the son of a successful architect,
his youth spent in affluent Bloomsbury and various
country retreats. If not disrupted by an imprisonment
in a German civilian internment camp during the First
World War, he would have followed the familiar path
of English upper-middle class career-pattern—from
boarding school to Oxbridge, with a likely career in
the Foreign Service (Halsey 1984). Instead, equipped
with a stronger ‘social awareness and commitment,’
Marshall opted out for sociology at the London
School of Economics (LSE), where he had a distinctive
career and provided a ‘distinguished role model for
aspirant sociologists’ (Halsey 1996, Smith 1996).
Marshall taught comparative social institutions at the
LSE, with a firm interest in sociological explanations
of social change and sociology’s potential in creating
that social change (Lockwood 1974). It is this com-
mitment to social issues and change, both as an
academic and as a public intellectual, David Lock-
wood argued, made Marshall’s work a par with those
classical texts that paved the way for modern
sociology. This commitment is evident in Marshall’s
combination of academic life with public service. He
worked in the Foreign Office Research Department
during the Second World War; served as educational
adviser to the British High Commissioner in Germany
from 1949 to 1950; and took the Directorship of
Social Sciences in UNESCO, when he retired from the
LSE in 1956. Marshall shared his life with Nadine
Hambourg, whom he married in 1934, in homes in
London, Cambridge, and the Lakes. Until his death
on November 30, 1982 at the age of 88, he remained
active in sociological thinking and writing.

To accentuateMarshall’s lifelong identificationwith
sociology is no overstatement. Contemplating on his
four years of imprisonment in Germany in an auto-
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biographical piece, he recalls that in most of his letters
to home he wrote evidence of ‘a growing sociological
curiosity about what was happening’ to him and
around. Marshall goes on to say that ‘if only [he] had
been a sociologist then, what an opportunity this
would have given [him] to study, by participant
observation and any other survey method, the emerg-
ence of a structured society from a miscellaneous
individuals by chance in a confined space, and its
subsequent fortunes’ (Marshall 1973, p. 89). It is as if
the sociologist in him made intelligible, and bearable,
‘the world around’ him and ‘the remarkable social
experiment’ he had endured for four years. Marshall
left the prison ‘deeply affected’ by the experience and
with a strong resolve to start an academic career.

As a sociologist, Marshall contributed significantly
to the study of social stratification and social policy.
His seminal piece on citizenship, Citizenship and Social
Class, established the many themes that have occupied
our scholarly and intellectual agendas since then and
for years to come, never diminishing in their import
and urgency (the essay was first given as a lecture in
1949 at the University of Cambridge and then pub-
lished in 1950). His collected essays Sociology at the
Crossroads (first published in 1963; the American
edition with a foreword by S. M. Lipset appeared
under the title Class, Citizenship and Social De�el-
opment in 1964) and his text Social Policy (1965) are
still required readings in many countries and many
languages. In the 1990s, Marshall’s ideas have come to
the fore, not only in the excess academic literature on
citizenship, but also in politics as A. H. Halsey (1996)
asserts, with the transformation of the social demo-
cratic welfare state away from its ‘socialistic’ strands
to a position of ‘welfare-capitalism.’

His was half-a-century of remarkable achievement
in writing on and advocating for just citizenship and
policy (Smith 1996). In this lies his resonance in the
advent of an age anticipating tumultuous shifts in the
order of citizenship as we know it.

2. Marshall’s Sociology of Citizenship

Marshall’s was an evolutionary sociology, grounded
in economic history. Citizenship and Social Class
combines elemental aspects of both of these disciplines
very effectively. His interest in equalities and in-
equalities, and thus, citizenship was shaped through
his study of post-feudal England as a Ph.D. student in
Cambridge, as well as his day-to-day experiences with
‘class’ during his internment in Germany and during
his brief encounter with politics as a Labor candidate
in 1922.

Marshall’s work on citizenship is an attempt to
‘grand sociology.’ It attempts to trace a ‘develop-
mental process’—the process of the development of
citizenship rights. Marshall did this based on the
reading of the British case, but nevertheless with the

aim of chartering a more general map for the pro-
gressive development of rights. Each citizenship right
built upon each other and labored the next one. The
development of civil, political, and social rights not
only corresponded to the eighteenth, nineteenth, and
twentieth centuries in a sequential order, but also each
one was the necessary condition for the other. Of this
account of advancement of citizenship, Anthony Rees
writes: ‘…[In the 1950s] Marshall almost single-
handedly revived the notion of citizenship, and dis-
seminated a particular view of it so successfully that it
came to be seen (at least in England) as the only
possible account’ (1996, p. 3).

Marshall’s interest in explaining citizenship rights
has a purpose. It stems from his conceptual and
political concerns for class and class inequalities.
Marshall concedes that citizenship rights, in their
earlier stages, were necessary for the flourishing and
maintenance of capitalism, a system of inequality in
itself. The civil rights of individuals, particularly the
right ‘to own property and to conclude valid con-
tracts,’ were the necessary foundations for a market
economy. But it is the inequalities generated by the
capitalist market that the subsequent citizenship rights
were contrived to alleviate. Here enters social rights as
corrective and as a unifying force.

For Marshall, social rights constitute the ‘inevitable
capstone’ of citizenship development. Substantive
social entitlements and rights guaranteed by the
welfare state should prevent social and economic
exclusions that the earlier provisions of civil and
political rights could not. This redefinition of citi-
zenship, from a minimum of legal and political rights
to a substantive body of social entitlements, is what
made Marshall’s lasting intellectual contribution
(Somers 1993, Rees 1996).

It is this conception of modern citizenship that has
been a major inspiration and challenge to those whose
intellectual concerns lie in democracy, equality, and
social conflict. On both sides of the Atlantic, the
difficult relationship between citizenship and social
class dominated the scholarly agendas of the 1950s and
1960s (Reinhard Bendix, Ralf Dahrendorf, A. H.
Halsey, S. M. Lipset, David Lockwood and Peter
Townsend). The question that underlies this early
literature, whether the equalizing principles of citi-
zenship can, and do, eliminate the inequalities of social
class and incorporate the excluded into the national
collectivity as equal members, still occupies a prime
place in the sociological imagination, if only asked
differently to include other excluded bodies of citizens
(women, and diverse contingents of cultural, sexual,
racial, and ethnic minorities).

Marshall saw modern citizenship as a product of a
larger societal transformation through which ‘[d]if-
ferential status, associated with class, function and
family was replaced by the single uniform status of
citizenship, which provided the foundation of equality
on which the structure of inequality could be built’
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(1964, pp. 87–8). It is this tension between the expected
transforming capacity of citizenship and the con-
tinuing inequalities of the modern society that makes
Marshall’s work still relevant.

3. Marshall and Citizenship Today

The concept of citizenship has lived another major
intellectual and political renaissance in the aftermath
of the political upheavals of the 1990s, mainly in
response to the rebirth of new nation-states and the
restructuring of the relationship between states and
their citizens. These developments have laid bare the
differentials in membership and right-bearing, and
exposed the limits of citizenship. The theoretical
repository set by Marshall’s oeu�re has been the point
of departure for the new burgeoning interest in
citizenship. At the current state of citizenship schol-
arship, it is unavailing to expect a publication that
does not have a reference to Marshall’s Citizenship and
Social Class. Whether critically appraised or endorsed,
what is striking is how much the recent conceptual-
izations of citizenship still owe to that of Marshall’s.

Three main lines of criticism warrant consideration
if only to reveal the influence of Marshall’s work on
the current undertakings on citizenship. Not so sur-
prisingly, the most scrutinized aspect of Marshall’s
sociology of citizenship is its evolutionary character.
Marshall’s periodization of the rise of citizenship has
come under attack for not allowing for alternative
paths of progression. Moving from different analytical
concerns and focusing on different empirical cases,
recent research in historical sociology provides com-
parative contrast to Marshall’s sequence (Turner 1986,
Mann 1987, Barbalet 1988, Somers 1993). In this body
of scholarship, attention to the existing political
regimes, the strategies of the ruling elites and the ruled
classes, and the varying institutional arrangements
and patterns of associational and participatory forms,
at both local and national levels, sanctions the re-
definition of parameters and trajectory of citizenship.
The path to citizenship, as it is evinced by these critical
inquiries, is nowhere single and predetermined. Par-
ticularly revealing is the movement and importance
that social rights displayed in the citizenship schemes
of other countries. Bismarckian social reforms, for
example, were introduced as substitute for full political
citizenship (Mann 1987). In Germany, not only the
social rights preceded political rights, but also the
imperative relationship between the two sets of rights
that Marshall postulated based on the British case was
not there.

Even the British case may not fit neatly with
Marshall’s periodization, it is argued. The empirical
re-analysis of the English citizenship practices in the
seventeenth and eighteenth centuries reveals that the
emergence of national labor markets and development
of civil rights happened in the company of extensive

‘claims to and practices of political and social citi-
zenship.’ These claims and practices were then, under
the right conditions, transformed into explicit rights
for English working class communities (Somers 1993).
Said otherwise, political and social citizienship
materialized in varying intensity but significantly
before the time frame predicted by Marshall’s scheme.

Here a second line of criticism to Marshall surfaces,
the lack of agency and struggle in Marshall’s ex-
planatory framework. His comes from the dynamic
tension between citizenship and social class in the
framework of capitalist market development. Mar-
shall’s stages of citizenship progress with the formative
demands of each emerging social class, but this class
agency remains implicit in the main (Somers 1993). In
much of the scholarship that follows Marshall’s steps
class agency, or agency as such, does not get a proper
treatment either. In this literature, citizenship is
conceptualized as a personal status or legal category,
which guarantees equal rights and exact obligations
for individuals in national polities. Inasmuch as the
scholarship on citizenship moves away from this
legalistic�formalistic take on rights and membership,
they reveal a much more dynamic understanding of
the citizenship development. The active agency is then
reconstituted in the analysis of the evolution and
elaboration of citizenship as a complex set of rights,
statuses, and practices.

An approach which privileges the agency and
participatory practices, for instance, effectively un-
earths women’s place in the realm of citizenship, a
social group that does not have visibility in the
Marshallian framework. In the USA, despite being
denied the franchise, women groups were able to
mobilize successfully for mothers’ pensions and other
legislation in the Progressive era (Skocpol 1992). This
finding not only reverses Marshall’s sequential analy-
sis, but also remedies the accounts of citizenship which
omit the formative role of women and their move-
ments in the historic progress of citizenship.

Rights formation is not only a result of contradic-
tions between the egalitarian principles of citizenship
and capitalist society, as Marshall’s account articu-
lates (Barbalet 1988). Citizenship is actively created by
the participation of people in interaction with formal
institutions and power structures (Turner 1986, 1990,
Giddens 1982). With this revision, that is, the ex-
pansion of the Marshallian model to include ‘citi-
zenship from below,’ the citizen enters the public space
as an actor, ‘an active bearer of claims,’ and partakes
in popular struggles to acquire rights. The resulting
model thus resolutely incorporates the agency and
mobilization of societal groups into the developmental
framework cultivated by Marshall and his exponents.

The third line of criticism takes Marshall’s frame-
work to test at the end of the millenium. Marshall
wrote his account of citizenship when the national
character of the state and welfare regimes was taken
for granted. Even though Marshall was not so much
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attentive to the formation of the ‘national’ content of
citizenship, nevertheless, he was aware that ‘the
citizenship whose history [he wished to trace was], by
definition, national’ (1964, p.72). The extension of
socioeconomic rights to the previously excluded
groups of people, such as the working class, facilitates
their incorporation into the ‘common culture’ of the
national collective. Marshall does not elaborate on
this collective, neither does he take it to task to define
what holds this collective together and what defines
the boundaries of this collective.

A necessary corrective to the study of citizenship,
brought to the fore more recently, has been to redefine
citizenship from simply a legal status to a body of
membership forms and practices (Brubaker 1992,
Kymlicka 1995). This shift in focus has brought with it
a heightened and productive debate, with attention to
historical and contemporary processes of boundary
making, and the sources of inclusion and exclusion. As
revealed by this debate, citizenship, which has evolved
to encompass ‘national’ collectivities, variously fol-
lowing distinct paths and forming peculiar traditions,
is no longer singularly located within national bound-
aries. Neither the distribution of membership rights
requires ‘national’ belonging as a necessary condition
of access to rights. Nor the citizenship practices are
delimited by the boundaries of the nation-state within
which the citizens reside. This fin de sie� cle recon-
stitution of citizenship implies a multiplicity of mem-
bership. In the new terrain of citizenship, different
categories of members are accorded with differentiated
set of rights—thus breaching the principle of uniform
citizenship rights and accentuating disparities between
members. Also in the new citizenship, claims to rights
and citizenship expand beyond the conventional
modalities of political, civil, and social to embrace
cultural, sexual, ecological, and global citizenships.
The claims are increasingly advanced and legitimated
by appeals to group differences and universal human
rights, as codified in international treaties and con-
ventions. The collectives and individuals target with
their claims not only the nation-states but more and
more transnational (such as the European Union) and
local institutions and governing bodies.

All these developments project a significantly dif-
ferent topography of citizenship than the one analyzed
and conceptualized by Marshall. As citizenship ex-
pands and differentiates within and without the
nation-state, one may be impatient to register the
infirmities and imperfections of Marshall’s account.
One may promptly find him guilty of not providing all
the right answers. However, in the end, an eventual
return to Marshall is only inevitable and fitting. His
grand narrative of citizenship paves the way for lucid
analyses of the new terrains of citizenship that con-
front us. Through conversations and argumentation
with Marshall, the formations of new citizenship
become manifestly tangible and substantive. Ultim-
ately it is his preoccupation as a scholar and citizen

that motivates our continuing interest in citizen-
ship—that inequalities, independent of their sources
and forms, are still part of our scholarly and societal
agendas, and still take us, the sociologists, to task.

See also: Citizenship, Historical Development of;
Citizenship: Political; Citizenship: Sociological As-
pects; Civil Rights; Welfare; Welfare: Philosophical
Aspects; Welfare State; Welfare State, History of

Bibliography

Barbalet J M 1988 Citizenship: Rights, Struggle, and Class

Inequality. Open University Press, Milton Keynes, UK

Brubaker R 1992 Citizenship and Nationhood in France and

Germany. Harvard University Press, Cambridge, MA

Giddens A 1982 Class division, class conflict and citizenship

rights. In: Giddens A (ed.) Profiles and Critiques in Social

Theory. University of California Press, Berkeley, CA

Halsey A H 1996 T H. Marshall and ethical socialism. In:

Bulmer M, Rees A M (eds.) Citizenship Today: The Con-

temporary Rele�ance of T. H. Marshall. UCL Press, London

Halsey A H 1984 Marshall T. H: Past and present,

1893–1981—President of the British Sociological Association

1964–1969. Sociology 18(1): 1–18

Kymlicka W 1995 Multicultural Citizenship: A Liberal Theory of

Minority Rights. Oxford University Press, Oxford, UK

Lockwood D 1974 For T. H. Marshall. Sociology 8(3): 363–7

Mann M 1987 Ruling class strategies and citizenship. Sociology

21: 339–54

Marshall T H 1950 Citizenship and Social Class and Other

Essays. Cambridge University Press, Cambridge, UK

Marshall T H 1963 Sociology at the Crossroads and Other

Essays. Heinemann, London

Marshall T H 1964 Class, Citizenship and Social De�elopment:

Essays. Doubleday, Garden City, New York [with an intro-

duction by S. M. Lipset]

Marshall T H 1965 Social Policy. Hutchinson, London [3rd rev.

edn. 1970]

Marshall T H 1973 A British sociological career. International

Social Science Journal 25(1�2): 88–100

Rees A 1996 T. H. Marshall and the progress of citizenship. In:

Bulmer M, Rees A M (eds.) Citizenship Today: The Con-

temporary Rele�ance of T. H. Marshall. UCL Press, London

Skocpol T 1992 Protecting Soldiers and Mothers: The Political

Origins of Social Policy in the United States. Harvard

University Press, Cambridge, MA

Smith J H 1996 Forward. In: Bulmer M, Rees A M (eds.)

Citizenship Today: The Contemporary Rele�ance of T. H.

Marshall. UCL Press, London

Somers M 1993 Citizenship and the place of the public sphere:

Law, community, and political culture in the transition to

democracy. American Sociological Re�iew 58: 587–620

Turner B S 1986 Citizenship and Capitalism: The Debate o�er

Reformism. Allen & Unwin, London

Turner B S 1990 Outline of a theory of citizenship. Sociology

24(2): 189–217

Y. Soysal

9279

Marshall, Thomas Humphrey (1893–1981)

Copyright � 2001 Elsevier Science Ltd.

All rights reserved.

International Encyclopedia of the Social & Behavioral Sciences ISBN: 0-08-043076-7



Marx, Karl (1818–83)

Karl Marx was hailed at his death as a ‘man of science’
who had made two great discoveries in but one
lifetime: ‘the law of development of human history,’
and ‘the special law of motion governing the present-
day capitalist mode of production’ (Engels 1980a, p.
429). In this graveside eulogy Marx’s longtime friend
and sometime co-author Friedrich Engels (1820–95)
likened the first of these great discoveries, previously
christened ‘the materialist interpretation of history’
(Engels 1980b, p. 470), to the formulation by Darwin
(1809–82) of ‘the law of development of organic
nature’ (Engels 1980a, p. 429). In other overviews of
Marx’s work, Engels linked Marx’s critical work on
political economy and capitalist society with a ‘dia-
lectical’ method in science derived, so he said, from the
philosopher Hegel (1770–1831). Engels wrote that
‘Marx was … the only one who could undertake the
work of extracting from the Hegelian logic the kernel
which comprises Hegel’s real discoveries’ (Engels
1980b, pp. 474–5). Moreover for Engels, science as
conceived by Marx was fully compatible with, and
indeed an integral part of, a revolutionary political
outlook and practice: ‘Science was for Marx a his-
torically dynamic, revolutionary force. … His real
mission in life was to contribute, in one way or
another, to the overthrow of capitalist society’ (Engels
1980b, p. 475).

Famously Marx himself denied that he was a
‘Marxist’ (Engels 1992, p. 356), whatever that may
have meant to himself, and to his friends and enemies
while he was alive. While the origins of Marxism lie in
Engels’s accounts of Marx’s life and works from 1859
onwards, and in Marx’s own published works and
manuscripts, Marxism as a science and as a political
movement dates from the years after Marx’s death in
1883. For over a century it has been an intellectual and
political force to be reckoned with, though the initial
presumption of methodological and doctrinal unity,
implied in the reference to an origin in one man and his
works, inevitably began to break down. On both the
intellectual and political fronts, the current age is one
of post-Marxism.

In another influential overview of Marx’s intel-
lectual career, V. I. Lenin (1870–1924) suggested that
Marx combined German philosophy, English political
economy, and French socialism and revolutionary
doctrines in a unique way (Lenin 1964, p. 50). Most
intellectual biographies proceed chronologically and
thematically through this list. However, in setting out
what distinguishes Marx as a social scientist, and what
contributions Marxism has made to social science, it is
more productive to take the direct approach and to
outline the characteristics of the Marxian synthesis.
This will necessitate some contextual discussion of
what science and philosophy meant in Marx’s time
and milieu, and what sort of political strategies and

actions were possible for a committed socialist when
even constitutional politics was radical and subversive.

1. Science and Philosophy

Marx was born on May 5, 1818 in Trier in the
Rhineland. His family were converted or at least
nonpracticing Jews, and he had a classical and liberal
education. This took him to the faculties of law and
philosophy at Bonn and Berlin universities in the mid-
1830s to the early 1840s, preparing him, rather
inadvertently, for a career as a progressive journalist
and political radical. This was a time of political
reaction in the German states when liberals, especially
students, resisted the authoritarian doctrines and
practices of self-styled autocrats. Liberals argued
instead for representative and responsible government
that would protect individual rights to free expression
and institute a socioeconomic system favorable to
individual mobility. While this may sound familiar
enough to present-day readers, the political dialogue
of Marx’s time now seems laden with obscure philo-
sophical and religious issues. This was partly the result
of heavy government censorship imposed on overtly
political pronouncements, and partly the result of the
requirements of the debate: what facts and arguments
would sustain a doctrine of popular sovereignty
against the reigning doctrines of absolutist rule by
divine right?

The Hegelian idealist philosophy within which these
coded political debates took place was itself con-
troversial in relation to the Trinitarian truths of the
Christian confession, and this had indeed been recently
and notoriously explored by the historian D. F.
Strauss (1808–74) in his Life of Jesus (1835), and by
the philosopher Ludwig Feuerbach (1804–72) in his
Essence of Christianity (1841, 2nd edn., 1843). Marx
was swift to draw the radical conclusion of atheism
from these writings, and to align himself with a ‘new’
materialism rooted in human experience, which he
defined as materially productive and historically
changing. In the 1830s and 1840s, and particularly in
the German-speaking world, ‘science’ as Wissenschaft
referred to knowledge in the broadest sense system-
atically presented. Moreover the tradition of natural
philosophy was central to this conception of science,
which did not readily admit any great distinction in
method between natural and human subjects of study.
Science as Wissenschaft relied on scholastic concepts
and commonsensical observation, rather than on
mathematical abstraction and testable hypotheses.

Hegelian idealist philosophy was in any case utterly
hostile to a materialist ontology of matter-in-motion
and an empiricist epistemology through which truth is
assigned to concepts in so far as they coincide with the
material world. The later nineteenth century saw the
rise of materialist accounts of the natural sciences as

9280

Marx, Karl (1818–83)



empirical modes of study. Subsequently the develop-
ment in the early twentieth century of the modern
social and behavioral sciences was modeled on these
scientific presuppositions and practices. In any case
English-language philosophy has been hostile to
philosophical idealism, and very closely aligned
with philosophical empiricism, since the seventeenth
and eighteenth centuries. It follows that Marx’s early
works, and the overarching conception of science ex-
tending through his later works, can be quite difficult
to understand from a later vantage point in the twenty-
first century. Certainly the reader must be very careful
in noting any claims in Marx about what ‘science’ is
supposed to be, so that his thought can be understood
without anachronism.

In so far as Marx’s notions of science have been
influential, a conception of science rooted in idealist
Wissenschaft has thus survived and flourished. This
conception may not cover all conceptions of science
within Marxism, nor is it necessarily exactly aligned
with those that claim to be Hegelian in origin. Rather
it is distinguished by these features:

(a) a focus on human ideas as the medium through
which science itself exists, rather than a view that
knowledge about humanity must in some sense mirror
knowledge of the physical world;

(b) a presumption that throughout history the
human focus on what is true and meaningful will
change, rather than a presumption that truths are fixed
by realities outside of human experience;

(c) a view of science as a form of practical knowledge
developed for, and incorporated within, a compre-
hensive range of human activities, rather than as a
realm of abstract truth sought for its own sake by
objective observers and politically neutral scientists;
and

(d) a political presumption that a critical evaluation
of present practice, including practices of power
and politics, is a necessary condition for productive
science, rather than a presumption that proper science
is necessarily unconcerned with its own political
context, or a view that it simply does not have one
worthy of notice.

2. Natural Science and Social Science

For Marx science was itself a unity, and natural
science was an activity within, rather than a model for,
the human social world. The master science, in his
view, was political economy, precisely because it dealt
with industry (including technology and natural sci-
ence) and society as a system of productive relation-
ships and regular interactions. However, what he had
in mind was a highly reformed version of the works of
political economy that he had available at the time,
and a version informed by his political project, which
was to promote the interests of wage-workers and
others in material need.

These ideas and concerns surfaced in Marx’s early
journalism, published when Prussian censorship was
comparatively relaxed in 1842, and in his notebooks
and manuscripts from the following two years, during
which time his newspaper was closed down, and as he
says, he ‘retired into his study.’ Marx had only limited
contact at this time with the social science of political
economy, and in common with other German readers,
he viewed writers such as Adam Smith (1723–90),
Adam Ferguson (1723–1816), and Sir James Steuart
(1712–80) through the medium of Hegel’s synthetic
and critical philosophizing on this subject, particularly
in the Philosophy of Right (1821). This work was
subjected to a lengthy critique in 1843, unpublished by
Marx in his lifetime, and by 1844 he had also
completed a set of ‘Economic and Philosophical
Manuscripts,’ again unpublished until the 1930s.
While there is of course controversy over the re-
lationship between these works and those that Marx
wrote later in life, there are demonstrable continuities
in terms of text and project that confirm the early
1840s as the period when Marx’s critique of the
economic categories was truly launched.

Politically the young Marx aimed to produce a
critique of political economy informed by his own
version of some of the principles of socialism and
communism that were then current. These were mostly
French in origin, and derived from the writings of
Henri Saint-Simon (1760–1825), Charles Fourier
(1772–1837), E� tienne Cabet (1788–1856). Marx was
also influenced by more contemporary writers such as
Moses Hess (1812–75), who identified (rather hope-
fully) the newly emerging industrial poor as prime
movers in socialist politics. At this juncture the
relationship between socialism as a political doctrine,
and social science as the pursuit of knowledge about
society, may seem tenuous. However, in the intel-
lectual and political context of the time the very notion
that ‘society’ needed a scientific investigation was
itself subversive and ‘socialistic.’ The established
monarchical order was content by contrast to rely
on Biblical fundamentalism, commonsensical conser-
vatism, and vigorous repression of any ‘free thinking’
that might stir up issues concerning social class and
political power. This ‘free thinking’ was exactly what
both liberalism and socialism were about, and the two
constituted a potent alliance at the time, albeit with
many in-built tensions around social class, political
participation, and economic systems.

After the revolutionary events of 1848–9 Marx went
into exile in England, and during the remainder of his
life, his political involvements were necessarily rather
problematic in that context. As he himself noted,
London was an excellent center for studying both the
social science of political economy and the industrial
and commercial life that it theorized.While theEnglish
tradition in political economy (actually more Scottish
than English) was empiricist in its assumptions and
methods (rather than idealist, as was German tra-

9281

Marx, Karl (1818–83)



dition), it was at this stage not rigorouslymathematical
nor deductive, as it became in the 1870s after the work
of William Stanley Jevons (1835–82) and other
pioneers of the ‘marginalist’ revolution. Central to
Marx’s critique was the work of David Ricardo
(1772–1823), whose On the Principles of Political
Economy and Taxation (1817, 3rd edn., 1821) is
classically descriptive and deductive in a mode of
natural philosophy not far removed from Aristotelian
conceptions. Ricardo defined and explicated the
origins of wealth in terms of commercial value, relating
this to the human labor involved in manufacture, and
assuming the distribution of wages, profit and rent to
the ‘three great classes’ that necessarily constitute
modern societies. Marx’s critique of this influential
view was both political, arguing that class-divided
societies are but a transitional phenomenon, and
technical, arguing that Ricardo’s concept of labor
could not account for the accumulation of profit
through the exchange of value. This critique was
published in stages, most notably Capital, Vol. 1
(1867) and has been subsequently enlarged with edited
versions of manuscripts for succeeding volumes and
studies.

Marx died on March 14, 1883 in London of natural
causes, after 35 years of exile from his native Rhenish
Prussia. While other ‘’48 ers’ managed to settle their
differences with the regime and to regain their civil
rights, Marx made only infrequent nonpolitical visits
to Germany, and was resolved to maintain his family
home in England. He had married Jenny von
Westphalen in 1843, and by 1855 they had three
surviving daughters, having lost two sons and another
daughter (Franziska) to childhood illnesses, certainly
exacerbated by harsh financial circumstances. Since
1962 it has been claimed that Marx was the father of
Frederick Demuth, the illegitimate son of the family
housemaid, but the alleged evidence for this is highly
suspect. Marx’s wife and daughter (Jenny) both
predeceased him by some months, and his two
surviving daughters (Laura and Eleanor) both took
their own lives some decades later. Against the obvious
gloom and despair of family life in the political
wilderness, there are memoirs and recollections extant
of a happy and cultivated family life, of Marx’s evident
and loving affection for his wife and daughters, and his
intense grief at the death of his two sons, Edgar and
Guido.

3. Marx and Engels

Any interpretation of Marx is complicated by the fact
that from 1844 until the end of his life he worked
closely with Friedrich Engels. Though they wrote
only three major works together, they engaged in an
extensive and well-preserved correspondence (over
7,000 letters between them are currently extant). They
also worked in tandem with political groups, par-

ticularly those promoting international co-operation
among socialists, such as the International Working
Men’s Association (1864–76). Engels was a very
considerable author and publicist before he met Marx,
and was at that time the more famous of the two. He
was also an autodidact, having availed himself of
lectures and student discussions at Berlin University
while he was in the army on Prussian national service.
Engels was already a participant in the coded politics
of post-Hegelian philosophy, and in the German
appropriation of ‘English’ political economy, pub-
lishing an outline ‘Critique’ in 1844 that influenced
Marx significantly. Engels also published an analytical
and descriptive account of industrial poverty in The
Condition of the Working Class in England (1845),
based on published sources and the testimony of his
own eyes in Manchester.

As indicated above Engels was a notable publicist
and popularizer in connection with Marx’s work, and
the biographical, intellectual, and political context
developed in his accounts from 1859 onwards set a
profound though not unquestioned model for inter-
preting Marx. By the later 1860s it is evident from
Engels’s own works that he himself was increasingly
influenced by the development of chemistry and
physics as rigorous and mathematically precise
sciences, closely linked with industrial processes and
with the formulation of a philosophy of science. This
eventually flowered as positivism, the view that truth
of any kind can only follow from the presuppositions
and protocols of a singular scientific method, and that
the archetypes for this were physics and chemistry as
they progressed to increasingly elegant and powerful
theorizations and applications.

Engels’s grand project in the 1870s was pursued in
his own published works until his death in 1895. This
was a synthesis of Hegelian ‘dialectics,’ which he
admired for its ability to cope with change and
contradiction, with the natural scientific materialism,
on a positivist model, that was proving so successful
in the laboratory and the factory. Engels formulated
three laws of ‘dialectics’: unity of opposites, negation
of the negation, transformation of quantity into
quality (Engels 1987, pp. 111–32). His view was that
the discoveries of the natural sciences could be de-
coupled from the logical atomism and reductionism
that empiricism usually implied, and linked instead
to unifying ‘dialectical’ laws of nature, history, and
logic itself. This then would unify and transcend
materialism and idealism, science and philosophy,
practical truth and logical judgment.

The extent to which Marx came to endorse this
system, or even to lean in this direction at all, is keenly
debated, and the evidence—textual and biographical
—is deeply ambiguous. One of the chief difficulties
here is achieving an understanding of Marx and his
work that is not already deeply influenced by the
canons of interpretation set by Engels, as only in that
way could these questions be resolved. Moreover
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Engels was not only Marx’s first biographer, but also
the biographer of their relationship, as well as legatee
and editor of Marx’s manuscripts, and authoritative
voice on ‘Marx.’ Engels was the founder of what was
becoming, largely through his own efforts at popu-
larizing and developing Marx’s ideas, a body of
‘dialectical’ thought and socialist practice known as
‘Marxism.’ Chief amongst the terms he used to
promote these views was ‘scientific socialism,’ coined
during the late 1870s and widely publicized.

4. Engels and Marxism

Science fromEngels’s perspectivewas farmore influen-
tial within socialist practice, and also within the
developing social sciences, than any conception of
science based on a fresh reading of Marx’s works. This
is unsurprising, given the biographical and political
circumstances, and the philosophies of science and
social science current from the 1890s through the
1920s. Engels coined the term ‘materialist inter-
pretation of history’ (later denominated ‘historical
materialism’) and also the notion of ‘materialist dia-
lectics’ (later reformulated by one of his intellectual
successors, Georgii Plekhanov (1856–1918), as ‘dia-
lectical materialism’).

In this way Marxism was generally expounded as
an outlook that integrated philosophical truth and
political practice. This was done by presenting history,
that is human society in a developmental sequence, as
an instance of scientific knowledge. This scientific
knowledge, in turn, was said to be consistent with
unifying ‘dialectical’ laws of nature and logic. Those
laws were themselves reflections of the only cosmic
reality, that of matter-in-motion, as studied by natural
scientists. In that way for Engels, as for Marxists,
social science was but a branch of the natural sciences
and of philosophical logic, provided that these systems
of knowledge were properly understood as unified by
a ‘great basic process’ that was itself dialectical, and so
properly captured in Engels’s three laws.

In practice Marxist social science was typically
organized by the notion that ‘history is the history of
class struggles’, laid out by Marx and Engels in their
Communist Manifesto of 1848, and illustrated in the
abbreviated account of history as successive ‘modes
of production’ offered by Marx in his Preface to A
Contribution to the Critique of Political Economy
(1859), briefly footnoted in Capital, Vol. 1. Marxists
defined contemporary political struggle as necessarily
and profoundly a struggle between the owners of
capital (the bourgeoisie or commercial classes) and the
proletarians or workers (those who have nothing to
sell but their labor), so their methodology was not
merely historical but immediately strategic.

Tactically there were of course numerous difficulties
in identifying classes and class-fractions and in finding
or rejecting coalition partners for working-class

interests. Indeed it was also difficult to define the
short- and longer-term interests of the any group of
workers at all, particularly with respect to religion,
nationalism, and numerous other political expressions
of identity and purpose. However, in terms of social
science there is no doubt that Marxists were amongst
the leaders in studying and publicizing industrial
poverty, class divisions in society, and social protest
and revolution. While pre-Marxist political economy
was not entirely devoid of a concern for industrial
workers as human beings and as political agents, it was
not at all comfortable with the idea of any ‘more or
less veiled civil war’ (Marx and Engels 1976, p. 495).
Marxist social science inverted the rather functionalist
assumptions of traditional political economy and
declared that such warfare was an inevitable stage on
the way to human emancipation.

Under communism greater wealth would be pro-
duced and distributed in ways far more humane
than any money-system of commercial exchange
could ever allow. While communism was not itself
theorized in any detail, either by Marx or Engels
or by subsequent Marxists, the class struggle was
itself documented and pursued with single-minded
thoroughness. Despite the claims of a dialectical unity
of all the social, natural, and logical sciences, this
work was persuasive and respected to the extent that it
was empirical and evidential. Any claim that Marxism
genuinely established a social science different in
principles and character from ‘bourgeois’ science
founders on a point of incommensurability (i.e.,
conventional social scientists did not regard it as
science at all because of the ‘dialectical’ claims,
whatever the results) or on a point of disjunction (i.e.,
the ‘dialectical’ claims about social science were not
the basis of the science that Marxists actually did,
whatever their protestations). In practice self-avowed
Marxists focused on class division in industrial
societies and characteristically did a social science that
claimed to be both scientific and political; conversely
any social science preoccupied with working-class
poverty was often suspected of Marxist political intent
that would bias any scientific results. Clearly, different
conceptions of science, and of its relationship with
politics, have been operative within the social sciences;
Marxist social science highlights and largely
constitutes this area of debate.

5. Orthodoxies and Re�isionisms

Marxism became an orthodoxy once it had been
challenged, most notably by ‘revisionists’ in the later
1890s. While this was initially a political challenge
concerning the nature and timing of socialist rev-
olution, further doubts were raised concerning the
dialectical philosophy of the sciences espoused by
Engels and the specific propositions of Marx’s critique
of political economy. By the 1920s Gyo� rgy Luka� cs
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could write that orthodoxy in Marxism refers ex-
clusively to method. This position reflected the success
of the marginalist revolution in economics, which
isolated Marx’s critique of political economy as
irrelevant, given that traditional political economy
had been effectively superseded. It also reflected the
success of more sympathetic attempts to adapt Marx’s
economic work on capitalism to a form of economics
that would at least be intelligible to the mainstream.
And most of all it reflected a process of rethinking
Marx that was just beginning.

This process was aided by the first attempts to
produce Marx’s published and unpublished works in
accessible form (the Marx-Engels Gesamtausgabe of
the 1920s and 1930s, edited initially by D. B.
Ryanzanov). Engels was of course in the edition as
well, and the production of his works alongside Marx’s
inevitably led to comparisons and questions con-
cerning the consistency of their views, particularly
with regard to Engels’s claims concerning dialectics
and science. These questions of interpretation could
be answered either way, but most readers were
encouraged to see a coincidence of views between the
two and to keep the assumptions of orthodoxy intact.
This was unsurprising given the political impetus to
unity, and to validating a Marxist tradition, that
successive scholarly and popular editions of ‘Marx
and Engels’ reinforced. Engels himself, in his foun-
dational 1859 review of Marx’s A Contribution to the
Critique of Political Economy, stressed the uniqueness
and power of Marx’s method even at that early date,
suggesting that Marx used both a historical and logical
method, and that the two were consistent and co-
incident.

As the working-class uprisings of the 1920s were
suppressed, and as the vacuity of Stalinist thought
became evident, ‘western’ Marxism became more
theoretical, more concerned with philosophical and
methodological issues, more focused on intellectuals
than political leaders, and more academically situated
in universities and research institutes, most famously
the Institute for Social Research at Frankfurt (in the
1930s, and then in a post-Nazi Diaspora). The grander
claims of Engelsian synthesis were dropped in favor of
multidisciplinary inquiry (taking in psychoanalysis,
popular culture, imperialism, ethics, and morality, for
example). Explanatory reductionism to class (meaning
a person’s relationship to the means of production)
was replaced by a multifactor approach to causation,
and an interpretative turn towards diagnosis and
persuasion. This latter took place within a ‘re-
Hegelianizing’ of Marx, levering him out of an
Engelsian frame of scientific causation, explanation
and prediction, and emphasizing his work in con-
ceptualizing long-term phenomena and overarching
structures in social development.

This signals an adaptive process whereby Marx has
been successively reinterpreted for the social sciences
as the intellectual climate, particularly in philosophy

of science, has changed. Engels cast Marx in the
shadow of Darwin’s ‘discoveries’ and of a positivist ac-
count of natural science (doing considerable violence
to Hegel in the process). Later Marxists reinterpreted
Marx in the light of neo-Kantian epistemologies and
ethical doctrines, and in the light of the burgeoning
empirical social sciences. After World War II Marxists
such as Louis Althusser (1918–90) adapted Marx to
structuralism, producing an account of history and
social development that reduced human agency to a
mere effect of economically driven and only partly
predictable large-scale social forces. Althusser pro-
posed to distinguish a nonscientific Marx from a
scientist, and Marx was said to have attained this by
making an epistemological ‘break’ and so expunging
any trace of Hegelian idealism. Althusser’s project
was never satisfactorily completed and is noteworthy
for its method, that of an intense and large-scale
rereading of Marx, always attempting to fit his ideas
into a binarized frame, e.g., nonscience versus science,
humanist versus materialist.

Perhaps unsurprisingly the contrary reading, that
the apparently Hegelian, ‘humanist’ Marx of the early
works is the valuable one, gathered strength at about
the same time. Marx’s ‘Economic and Philosophical
Manuscripts’ of 1844 were published for the first time
in French and English in the late 1950s, and attracted
considerable attention from scholars and readers who
were intellectually or temperamentally repelled by the
aridities of orthodox dialectics. Any social science
presupposes various facts or truths about human
beings (or ‘man,’ as he appeared in those days before
feminist critique). The ‘humanist’ Marx was also a
reflection of dissatisfaction with behaviorist models
that pictured humans as reactive systems, responding
to stimuli in predictable ways. The 1844 manuscripts
could be read in isolation from any other works by
Marx, and frequently were. They appeared to be self-
contained meditations on human nature and history,
delineating a story of necessary and progressive
interactions with nature leading ultimately to the high
productivity of modern industry and the discoveries in
the natural sciences that made this possible.

Marx’s early manuscripts present ‘man’ as an
inherently social being, necessarily engaged in a
sensuous ‘metabolism’ with nature, which is effectively
an external but essential part of the body. Labor, in
Marx’s view, is not merely a vital activity for satisfying
needs (as with animals), but rather in the case of
humans a ‘free conscious’ activity that takes human
life itself to be an object and fashions things ‘according
to the laws of beauty.’ Humans produce even when
free from physical need, and only truly produce when
production is freely undertaken. This claim is meant to
have descriptive force, distinguishing self-conscious
and self-reflexive activity undertaken by humans from
the life-activities undertaken by animals, said by Marx
to be merely self-identical with what they do. Humans,
in his view, produce themselves in different ways, as

9284

Marx, Karl (1818–83)



different kinds of people (intellectually and physically)
in different productive cultures. Communism, in this
scheme, is a way of making this self-constructing
process more explicit in terms of egalitarian decision
making in society.

The inverse of communism that Marx portrays
in his manuscripts is the contemporary world of
‘alienated’ labor, in which the worker is estranged in
terms of possession and power from the products
of labor, other workers, nature, society at large,
and from the quintessential human species-activity,
namely creative work. This philosophical analysis sets
a context for the consideration of private property as
the contemporary system through which production
and exchange takes place, and Marx offers his account
of ‘man’ as an alternative to the schemes developed
in classic texts of political economy, most notably
the highly individualized yet commercially minded
hunters and fishermen portrayed in the work of Adam
Smith (1723–90). ‘Alienation’ is used as a general term
by Marx for detailing the specifics of class division in
commercial societies, and in the early manuscripts he
endeavored to spell these out with respect to workers,
and also to nonworkers (though he spent little time on
this). The thrust of Marx’s argument was towards the
overthrow of capitalist society as in no one’s interest as
a human being. This was precisely because material
and psychological deprivation contradicted the in-
herent potential of the human species-being. Not-
withstanding the political and metaphysical tinge
to Marx’s exposition, alienation functioned in the
1960s and 1970s as an empirical catchall concept
for sociological and psychological research into and
evaluation of modern industrial processes.

Perhaps the most significant development in
Marxist social science in the later twentieth century
has been the discovery and appropriation of the work
of Antonio Gramsci (1891–1937), a communist trade
union activist imprisoned by the Fascist government
from 1926 to 1935. During his years in prison he
composed a lengthy set of political notebooks, which
gradually became available after World War II. His
views have a distinct affinity with those of the early
Luka� cs and other ‘Hegelian’ Marxists, at least to
the extent that he departed decisively from the sup-
posed certainties and mechanistic models of dialectical
materialism. While he did not have access to Marx’s
early manuscripts, again there is an affinity with the
style of thought and political thrust of these works.

Gramsci was in any case facing the problem that a
proletarian revolution, declared inevitable by ortho-
dox Marxism, did not seem to be happening in a
steady historical development. Far from class position
translating easily into political radicalism, his analysis
revealed that cultural conservatism was deeply in-
grained in peasts and workers, and that inculcating
class-conscious political activism would necessitate an
ideological counteroffensive to this already existing
‘hegemony.’ His work inspired a Marxist social science

deeply concerned with tracing the flow of power in
society into channels that were not reducible, or not
directly reducible, to class position and economic
circumstances. Ideas, ideologies, and institutions all
became much more important in constructing an
analysis of contemporary class politics and a set of
political strategies and tactics. While this may have
seemed to de-emphasize Marx’s lifelong project—a
critique of the economic categories—it actually
mirrored the methodology and content of his writings
on contemporary politics, notably The Class Struggles
in France (1850) and The Eighteenth Brumaire of Louis
Bonaparte (1852). This Gramscian reading of Marx,
then, is another way that he has been reread and
reinterpreted, taking a fresh look at which of his texts
is most relevant to the times.

For the social sciences Marx and Marxism offer a
rich and varied tradition of inquiry and debate, posing
difficult questions about objectivity and neutrality in a
social science, about what sort of knowledge counts as
scientific, and about what sort of intellectual and
practical activity science as a whole actually is. These
questions may be answered in terms of contextualized
readings of Marx, of Engels, of Marxism, and of later
interpreters. How directly those contextualizations
map onto current circumstances is very much a
matter of judgment by those interested in the social
and behavioral sciences today, but there is no doubt
that many would set a positive value on what a
rereading of this tradition can contribute in the
present. Indeed it is likely that most educators would
count at least a knowledge of this tradition to be
essential for any social scientist, whatever their
interests. This itself is a tribute to the wide-ranging and
as we would say today ‘interdisciplinary’ value of the
legacy left by Marx.

Marx’s major works, including the Economic and
Philosophical Manuscripts, The German Ideology, the
Communist Manifesto, The Eighteenth Brumaire of
Louis Bonaparte, the Grundrisse, the three volumes of
Capital, and the three volumes of Theories of Surplus
Value, have all been published in numerous editions
and translations and are widely available in English.

The definitive edition of the complete works of
Marx and Engels published in their original languages
is the renewed Marx-Engels Gesamtausgabe (known as
MEGA). This was begun in 1975 under communist
party sponsorship and published by Dietz Verlag in
East Berlin. It is now being continued by an inter-
national consortium (IMES) based in Amsterdam
and is being published by Akademie Verlag (Berlin).
The series includes all published and unpublished
works, manuscripts, letters to and from Marx and
Engels, and third parties, and considerable biblio-
graphical and contextual background in the notes and
apparatus. Current plans are to complete the series in
approximately 122 volumes in the next decades.

Avast and scholarly selection fromtheMarx–Engels
materials is published in English in a set of ap-
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proximately 50 volumes, begun in 1975 and now
near completion. This is the Collected Works from
Lawrence and Wishart (London).

See also: Bourgeoisie�Middle Classes, History of;
Capitalism; Class: Social; Economics, History of;
Marxism in Contemporary Sociology; Marxism�
Leninism; Marxist Social Thought, History of;
Socialism; Socialism: Historical Aspects; Working
Classes, History of
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Marxian Economic Thought

Marxian economic thought encompasses the originary
doctrines put forward by Karl Marx together with all
the developments and controversies concerning them
which have evolved since the mid-nineteenth century.
The core of the Marxian ‘critique of political eco-
nomy,’ and its differentia specifica from other currents
in economics, may however be encapsulated in a few
sentences. The chief and almost exclusive object of
analysis is capital understood as a social relation of
production, where exploitation occurs within a mon-

etary commodity-economy. The theoretical instru-
ment employed by Marx to show the link between
money and exploitation as well as the endogeneity of
crises is the theory that value has its exclusive source
in abstract labor as activity—namely, the living labor
of the wage workers.

1. Capital as a Social Relation of Production

According to Marx, the capitalist social relation may
be defined as the historical situation where the ‘ob-
jective’ conditions of production (i.e., the means of
production, including original resources other than
labor) are privately owned by one section of society,
the capitalist class, to the exclusion of the other, the
working class. Separated from the material conditions
of labor and hence unable independently to produce
their own means of subsistence, workers are compelled
to sell to capitalist firms the only thing they own, the
‘subjective’ condition of production (i.e., their labor
power), against a money wage to be spent in buying
wage goods. Labor power is the capacity for labor: it is
the mental and physical capabilities set in motion to
do useful work, producing use values of any kind, and
it is inseparable from the living body of human beings.
The labor contract between the capitalists and the
wage workers presupposes that the latter are juridi-
cially free subjects (unlike slaves or serfs), and hence
that they put their labor power at the disposal of the
former only for a limited period of time. The owners of
the means of production, the ‘industrial capitalists,’
need an initial finance from the owners of money, the
‘money capitalists,’ not only to buy the means of
production among themselves (which, from the point
of view of the capitalist class as a whole, amounts to a
purely ‘internal’ transaction), but also and primarily
to buy workers’ labor power (which, from the same
point of view, is its only ‘external’ purchase). The
commodity output belongs to the industrial capitalists,
who sell it to ‘merchant-capitalists’ who, in turn,
realize it on the market.

Marx assumes that industrial capitalists initially
have at their disposal the money they need, and that
they sell the output on the market without intermedia-
tion (for a classic survey of Marxian economics, see
Sweezy 1970; for more recent perspectives, Harvey
1999, Foley 1986). The capitalist process in a given
production period may be summarized in the fol-
lowing terms. The first purchase on the so-called labor
market is the opening act, and it enables capitalist
entrepreneurs to set production going. Firms look
forward to selling the commodity product on the
output market against money. The receipts must at
least cover the initial advance, thereby closing the
circuit. Two kinds of monetary circulation are in-
volved here. Wage workers sell commodities, C
(which, in this case, cannot but be their own labor
power) against money, M, in order to obtain different
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commodities, C� (which, in this case, cannot but be the
commodity basket needed to reproduce the workers,
arising out from prior production processes and
owned by capitalists). Thus, wage earners are trapped
in what Marx calls ‘simple commodity circulation,’ or
C–M–C�. On the other hand, capitalist firms buy
commodities in order to sell, hence the circulation
appears to be an instance of M–C–M�. More precisely:
‘money capital’ (M) is advanced to purchase com-
modities (C), which are specified as the means of
production (MP) and labor power (LP). MP and LP
are the constitutive elements of ‘productive capital,’
and their joint action in production gives rise to
‘commodity capital’ (C�) to be sold on the market and
transformed back into money (M�). Once expressed in
this form, it is clear that capitalist circulation has
meaning only in so far as the amount of money at the
end is expected to be higher than the money advanced
at the beginning of the circuit—that is, if M��M and
the value advanced as money has been able to earn a
surplus �alue, consisting in gross money profits (which
firms will actually share with financiers, merchant-
capitalists, land-owners and rentiers). M–C–M� is the
‘general formula of capital,’ because capital is defined
by Marx as self-expanding �alue. The class divide
between capitalists and wage workers may therefore
be reinterpreted as separating those who have access
to the advance of money as capital, money ‘making’
money, from those who have access to money only as
income.

The main question addressed by Marx in the first
volume of Capital is the following: how can the
capitalist class get out of economic process more
than they put in? What they put in, as a class, is money
capital, which represents the means of production and
the means of subsistence required for the current
process of production. What they get out is the money
value of the commodity output sold on the market at
the end of the circuit. From a macroeconomic point of
view, it is clear that the ‘valorization’ of capital cannot
have its origin in the ‘internal’ exchanges within the
capitalist class (i.e., between firms), because any profit
one producer gains by buying cheap and selling dear
would transfer a loss to other producers. As a
consequence, the source of surplus value must be
traced back to the only exchange which is ‘external’ to
the capitalist class, namely the purchase of labor
power.

2. The Origin of Surplus Value

To begin, let us assume that capitalist firms produce to
meet effective demand, and let us take the standpoint
of the total capital articulated in different industries.
The methods of production (including the intensity
and the productive power of labor), employment and
the real wage are all known. Marx proceeds by the
method of comparison. The labor power bought by

capital has, like any other commodity, an exchange
value and a use value: the former is the monetary form
of the ‘necessary labor’ required to reproduce the
means of subsistence, and is gi�en before production;
the latter is ‘living labor,’ or labor in motion during
production. If the living labor extracted from workers
were equal to necessary labor (if, that is, the economic
system merely allowed for workers’ consumption),
there would be no surplus value and hence no profits.
Though hypothetical and capitalistically impossible,
this situation is meaningful and real, since a vital
capitalist production process needs to reintegrate the
capital advanced to reproduce the working population
at the historically given standard of living. In this kind
of Marxian analogue of Schumpeter’s ‘circular flow’
relative prices reduce to the ratio between the labor
contents embodied in commodities, or ‘values,’ which
are expressed in money as ‘simple’ or ‘direct’ prices
through the multiplication for the ‘monetary expres-
sion of labor’ (the quantity of money which is
produced by one hour of labor).

But the living labor of wage workers is inherently
not a constant but a �ariable magnitude, whose actual
quantity is yet to be determined when the labor contract
is bargained, and that will materialize only within
production proper. The length of the working day may
be extended beyond the limit of necessary labor, so
that a surplus labor is created. Indeed, the control and
the compulsion by capital of workers’ effort guarantee
that this potential extension of social working over
and above the necessary labor day actually takes
place. In this way what may be called ‘originary
profits’ emerge. Marx assumes that the lengthening of
the working day is the same for each worker, so that
originary profits are proportional to employment.
Their sum is total surplus value. So as not to confuse
the inquiry into the origin of the capitalist surplus
value with that into its distribution among competing
capitals, Marx sticks to the same price rule, i.e. ‘simple
prices’ proportional to the labor embodied in com-
modities. He can then subtract from the total quantity
of living labor that has really been extorted in capitalist
labor processes and objectified in the fresh value
added the smaller quantity of labor that the workers
really have to perform to produce the equivalent of the
wage-goods.

The comparison Marx makes is not between a
situation with petty commodity producers, whose
wage exhaust income, and a situation where capitalists
are present and making profits out of a proportional
reduction in wages. It is rather between two actually
capitalist situations, where the determining factor is
the ‘continuation’ of the social working day (holding
constant the given price rule). An implication of the
price rule adopted by Marx is that the labor-time
represented through the value of the money wage bill is
the same as the labor-time necessary to produce the
means of subsistence bought on the market. If the real
consumption of the working class determines the
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bargaining on the labor market, and firms’ expectation
about sales are taken to be confirmed on the
commodity market, then the process of capital’s
self-expansion is transparently determined by the
exploitation of the working class in production, and
this is simply reflected in circulation as money making
profits. Of course, the possibility of surplus labor is
there from the start, after the productivity of labor has
reached a certain level. However, Marx’s key point is
that, because the special feature of the commodity
labor power is that it is inextricably bound to the
bodies of the workers, they may resist capital’s
compulsion. In capitalism there is creation of value
only in so far as there is the anticipation of the creation
of surplus value (i.e. valorization); and the potential
valorization expected in the purchase of labor power
on the labor market is realized only in so far as the
capitalist class wins the class struggle in production
and make workers work (provided, of course, firms are
then able to sell the output). This is the most basic
justification for labor being the sole source of value.
Value is nothing but ‘dead,’ objectified labor (ex-
pressed through money) because surplus value—the
real capitalist wealth—depends causally on the ob-
jectification of the li�ing labor of the wage-workers
in the capitalist labor process as a contested terrain:
where workers are potentially recalcitrant, and where
capital needs to secure labor to get surplus labor.

In capitalism, therefore, the generativity of surplus
is an endogenous variable influenced by the social
form taken by production as production for a surplus
value to be realized on the market. With given
technology and assuming that competition on the
labor market establishes a uniform real wage, ‘neces-
sary labor’ is constant. Surplus value is extracted either
by lengthening the working day or by speeding up the
pace of production with greater intensity of labor.
Marx calls this method of raising surplus value the
production of ‘absolute surplus value.’ When the
length of the working day is legally and�or conflic-
tually limited, capital may enlarge surplus value by the
production of ‘relative surplus value.’ Technical
change, which increases the producti�e power of labor,
lowers the unit-values of commodities. To the extent
that the changing organization of production directly
or indirectly affects the firms that produce wage-
goods, necessary labor, and so the value of labor
power, falls. This makes room for a higher surplus
labor and thus a higher surplus value. Changes in
production techniques leading to relative surplus value
is a much more powerful way of controlling worker
performance than is the simple personal control
needed to obtain absolute surplus value. Moving from
‘cooperation’ to the ‘manufacturing division of labor’
to ‘the machine and big industry’ stage, a specifically
capitalist mode of production is built up. In this latter,
labor is no longer subsumed ‘formally’ to capital—
with surplus value extraction going on within the
technological framework historically inherited by cap-

ital—but ‘really,’ through a capitalistically designed
system of production. Workers become mere atten-
dants and ‘appendages’ of the means of production as
means of absorption of labor power in motion. They
are mere bearers of the value-creating substance. The
concrete qualities and skills possessed by laborers
spring from a structure of production incessantly
revolutionized from within and designed to command
living labor within the valorization process. Labor is
now purely abstract, indifferent to its particular form
(which is dictated by capital) in the very moment of
acti�ity, where it has lost the object of capitalist
manipulation in the search for profit. This stripping
away from labor of all its qualitative determinateness
and its reduction to mere quantity encompasses both
the historically dominant tendency to deskilling and
the periodically recurring phases of partial reskilling.

3. Capital and Competition

The outcome of the total valorization process may be
quantitatively summarized with the help of a few
definitions. Marx calls the part of the money-capital
advanced by firms that is used to buy the means of
productions ‘constant capital’ because, through the
mediation of labor as concrete labor, the value of the
raw materials and of the instruments of production is
transferred to the value of the product. He calls
‘variable capital’ the remaining portion of the money-
capital advanced—namely, the money-form taken by
the means of subsistence that buys the workers to
incorporate them in the valorization process—because
when living labor is pumped out from workers’
capacity to labor as abstract labor, it not only replaces
the value advanced by the capitalists in purchasing
labor power, but also produces value over and above
this limit, and, so, surplus value. Constant and variable
capital must not be confused with fixed and circulating
capital: ‘fixed capital’ is the capital tied up in plant and
equipment lasting more than the chosen time-period;
and ‘circulating capital’ is the capital advanced for
wages and raw materials, and it is only partially
consumed within the period. The ratio of the surplus
value to the variable capital is Marx’s ‘rate of surplus
value.’ It accurately expresses the degree of exploi-
tation, this latter being interpreted as the appro-
priation by capital of surplus labor within the social
working day: the higher (lower) the ratio, the higher
(lower) the hours the laborers spend working for the
capitalist class relative to the hours they spend
producing for their own consumption. A similar
division between constant capital, variable capital and
surplus value, may be detected within the value of the
output produced by single capitals as components of
total capital. On the other hand, capitalists naturally
refer the surplus value to the total capital they
advanced. Surplus value as related to the sum of
constant and variable capital takes the new name of
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‘profit,’ and this new ratio is thereby known as the
‘rate of profit’. Because it connects surplus value not
only to variable capital but also to constant capital,
the rate of profit obscures the internal necessary
relation between surplus value as the effect to living
labor as the cause. Profit increasingly comes to be seen
as produced by the whole capital as a thing (either as
money-capital or as the ensemble of means of pro-
duction, including workers as things among things)
rather than as a social relation between classes.
Nevertheless, this fetishistic mystification is not mere
illusion; on the contrary, it depends on the fact that, to
exploit labor, capital has to be simultaneously ad-
vanced as constant capital, and that thereby wage
labor is a part of capital on the same footing as the
instruments of labor and the raw materials. From this
standpoint, the rate of profit accurately express the
degree of valorization of all the value advanced as
capital.

Before going on, it is necessary to understand the
crucial role and the different meaning of competition
in Marx. Competition is, for him, an essential feature
of capitalist reality. What all capitals have in com-
mon—the inner tendency of ‘capital in general’—is
their systematic ability to make money grow. It is
accounted for by the exploitation of the working class
by capital as a whole. The nature of capital, however,
is realized only through the interrelationship of the
many capitals in opposition to each other. This is
already clear in the very definition of abstract labor
and value (on Marx’s labor theory of value the best
treatments are: Colletti 1972, Rubin 1973, Napoleoni
1975, Reuten and Williams 1989; on the relationship
between Marx and Hegel, see the essay by Arthur in
Moseley 1993). The ‘socially necessary’ amount of
abstract labor contained in a commodity comes to be
established through the ex post socialization in ex-
change of dissociated capitalist-commodity producers.
Therefore, the determination of ‘social values’ as
regulators of production leading to some ‘equilibrium’
allocation of social labor—the ‘law of value’—affirms
itself on individual capitals only through themediation
of the reciprocal interaction on the market.

Marxian competition is of two kinds (Grossmann
1977). The first is intra-branch (or ‘dynamic’) com-
petition (this side of Marx’s legacy was a powerful
source of inspiration for Schumpeter). Within a given
sector, there is a stratification of conditions of pro-
duction, and firms may be ranked according to their
high, average or low productivity. The social value of
a unit of output tends towards the individual value of
the firms producing the dominant mass of the com-
modities sold within the sector. This, of course, implies
that a sufficiently strong shift in demandmay indirectly
affect social value. Those firms whose individual value
is lower (higher) than social value earn a surplus value
that is higher (lower) than the normal. There is,
therefore, a permanent incentive for single capitals to
innovate in search of extra-surplus value, whatever the

industry involved. This provides the micro-mechanism
leading to the systematic production of relative surplus
value, independently of the conscious motivations of
the individual capitalists. The new, more advanced
methods of production increasing the productive
power of labor are embodied in more mechanized
labor processes. Thus, the ‘technical composition of
capital’—the number of means of production relative
to the number of workers employed—rises. This is
represented by a growth in the ratio of constant capital
to variable capital, both measured at the values ruling
before innovation, what Marx calls the ‘organic
composition of capital.’ But the ‘devaluation’ (the
reduction in unit values) of commodities resulting
from innovation permeates also the capital-goods
sector and may well result in a fall of the ‘value
composition of capital,’ that is, of the value-index of
the composition of capital measured at the values
prevailing after the change.

4. The ‘Transformation Problem’

The struggle to secure, if only temporarily, extra-
surplus value expresses a tendency to a di�ersification
of the rate of profit within a given sector. On the other
hand, the second kind of competition, inter-branch (or
‘static’) competition, expresses the tendency to an
equalization of the rate of profit across sectors.
Whereas intra-branch competition is enforced by
accumulation, which increases the size of capitals,
inter-branch competition is enforced by the mobility
of capitals of a given size. An apparent contradiction,
however, comes to the fore. The rate of profit is the
ratio of surplus value to the whole (stock of) capital
invested. Assuming, for the sake of simplicity, that all
capital is circulating capital, and that the latter is
anticipated for the whole period, if both the numerator
and the denominator are divided by the variable
capital, the rate of profit is a positive function of the
rate of surplus value and a negative function of the
(value) composition of capital. If, as Marx assumes,
competition makes uniform both the length of the
working day and the average wage, then the rate of
surplus value is the same everywhere. In other words,
the labor power bought by variable capital produces a
value and a surplus value which is proportional to the
labor time expended. But there is no reason to assume
a similar uniformity in the compositions of capital. If
‘normal’ prices were equal to simple prices, then the
rate of profit would in general diverge among branches
of production: ‘prices of production’ including a profit
equalized across sectors cannot be proportional to
values.

Marx offers a solution to the problem in Volume III
of Capital: ‘prices of production’ must be interpreted
as ‘transformed’ simple prices that merely redistribute
surplus value among capitalist commodity-producers.
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They are the prices of the capitalist outputs reached
through the application to the capital advanced in
each industry (still accounted in ‘value’ terms) of an
a�erage rate of profit. This latter is theoretically
constructed as the ratio of the total surplus value to the
sum of constant and variable capital invested in the
whole economy. This ‘value’ aggregate rate of profit
reflects the total abstract labor congealed in the surplus
value over the total abstract labor congealed in capital.
As such, it acts as the necessary intermediate bridge
between simple prices proportional to values (high-
lighting the genesis of surplus value) and prices of
production (representing the ‘free’ operation of inter-
branch competition). The total surplus value resulting
from the valorization process is now apportioned to
individual capitals as a profit proportional to their
amount. The profit accruing to a given capital,
therefore, may be higher or lower than the surplus
value produced by the labor power bought by its own
variable capital if the (value) composition of that
capital is higher or lower than the average. In Marx’s
transformation two equalities are respected: the sum
of simple prices is equal to the sum of prices of
production, and the sum of surplus values is equal to
the sum of profits. Moreover, the ‘price’ and the
‘value’ rate of profit are identical. Once inter-branch
competition is introduced into the theoretical picture,
prices of production replace social values as the centres
of gravity of effective, market prices.

A long debate developed from the attempt of
subsequent authors to correct what seemed to be an
‘error’ recognized by Marx himself as present in his
transformation. There appeared to be a double and
inconsistent evaluation of the same commodities when
considered as inputs (means of subsistence and ele-
ments of workers’ subsistence) and as outputs. The
former were computed at ‘simple prices’ and the latter
at ‘prices of production’ (Foley 2000 provides an
overview of the discussion; for a denial that there is
any error in Marx’s transformation, see the chapter by
Andrew Kliman in Bellofiore 1998). The tradition
starting with Dmitriev, Bortkiewicz and Tugan-
Baranovski and reaching maturity with Seton and
Steedman’s reading of the Sraffa model of price
determination abandons Marx’s successi�ist method
and frames the transformation in the setting of a
simultaneous equation system. Taking the methods of
production and the real wage as the data, it is possible
to fix the prices of production, but in general the two
equalities cannot be maintained together and the
‘price’ rate of profit deviates from the ‘value’ rate of
profit. More damagingly, the labor theory of value
appears to be redundant, since the values expressed by
simple prices are known starting from the ‘physical’
configuration of production and of workers’ sub-
sistence, and this is the given from which the prices of
production can immediately be determined, so that
there is no need for a dual-system accounting. Rather
than being a strength of his theory, as Marx thought,

the derivation of prices of production from values
(through simple prices) seems to end up in the
dissolution of the foundation of the whole theoretical
construction.

Among the various attempts to counter this negative
conclusion, most forcibly put by Samuelson, three
positions may be singled out. The first is represented
by Dume�nil, Foley and Lipietz (compare Foley 1986;
but see also: Dume�nil 1980, Lipietz 1982, and the
chapter by Desai in Bellofiore 1998). In Foley’s
version, the key point is a new interpretation of the
value of money and of the value of labor power, which
are assumed as the constants of the transformation.
The ‘value of money,’ (i.e. the amount of abstract
labor time the monetary units represent), is defined as
the ratio of the total direct labor time expended in the
period to the total money income—which, of course, is
the reciprocal of the ‘monetary expression of labor’.
The ‘value of labor power’ is no longer defined as the
labor embodied in a predetermined commodity bundle
consumed by workers, but as the labor represented in
the equivalent going to the workers—namely, the
given money wage translated into a claim on social
labor being multiplied by the value of money.
The purchasing power of this money wage, and, so, the
labor embodied in the real wage, may change in the
transformation from simple prices to prices of pro-
duction, and workers’ consumer choices are allowed
to change. Given that the money value of income is
postulated to be the measure of the additional value
created by workers and that the value of labor power
expresses the distribution of this additional value
between capital and labor, variable capital is read as
the labor ‘commanded’ in exchange by money wages
(the ‘paid’ portion of living labor) and surplus value as
the labor ‘commanded’ in exchange by gross money
profits (the ‘unpaid’ portion of living labor). From this
point of view, the two Marxian equalities are both
respected, provided that the equality between the sum
of simple prices and the sum of production prices is
applied to the total new value added and not to the
total value embodied in the commodity product (a
point particularly stressed by Dume�nil and Lipietz);
but the ‘price’ rate of profit may still vary relative to
the ‘value’ rate of profit. A second position is articulat-
ed by Fred Moseley in his contribution to Bellofiore
(1998). In his view, the givens in the transformation
are the value components (constant and variable
capital, surplus value) interpreted as money magni-
tudes, which are taken to be the same whatever the
price rule. This is tantamount to saying that constant
capital is also to be thought of in terms of the labor-
time represented in the equivalent: as the labor
‘commanded’ by the money advanced by firms to buy
the means of production, rather than in terms of the
labor embodied in these latter. Through this further
rereading, the two Marxian equalities are confirmed in
their originary version, with the ‘value’ and the ‘price’
average rate of profit being one and the same.
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The third position (cf. Bellofiore-Finelli’s chapter in
Bellofiore 1998) is based on a reconstruction of
Marxian theory within a non-commodity money
approach, and on an initial differentiation between
money capital (identified with the banking system)
and industrial capital (identified with the whole firm-
sector). It shares with the New Interpretation the view
that the core insight of the labor theory of value is the
identity between the net product coming out from the
living labor of the wage workers evaluated at simple
prices and at prices of production. But the third
position derives a stronger claim on distribution from
the clear separation between firms’ monopoly access
to money as capital and wage-earners’ access only to
money as income. Indeed, this distinction means that,
through its aggregate investment decision, industrial
capital’s macro-behavior is able to set the real con-
sumption goods which are left available to workers as
a class, their freedom to choose as individual con-
sumers notwithstanding (a point which was implicitly
taken up again by Keynes in some chapters in his
Treatise on Money, and extended by some post-
Keynesianwriters and by theCircuit theory ofmoney).
As a consequence, the transformation of simple prices
into prices of production means a redoubling of the
value of labor power, with ‘paid labor’ (i.e., the labor-
time equi�alent expressed in the money-prices of the
wage-goods bought in exchange) departing from
‘necessary labor’ (i.e., the abstract labor-time actually
performed to produce those wage-goods). The rate of
surplus-value of the first volume of Capital even after
the transformation accurately depicts the outcome of
the struggle over labor time in production proper, and
hence the division between the total living labor
expended and the share which has been undertaken for
the reproduction of the working class. Since, however,
prices of production redistribute the new value added
among individual capitals in such a way that the
producers of wage-goods may obtain a higher or lower
amount than actually produced by the labor-power
they employed, the gross money profit�money wage
rate is a different quantitative measure, a deceptive
form of appearance in circulation obscuring the origin
of surplus value from labor.

The new approaches see commodity-exchange at
simple prices (proportional to values) or at prices of
production as alternati�e price rules. The reasons for
Marx’s moving from the former to the latter may be
summarized as follows. Exchange at simple prices
makes it transparent that labor is the source of value
and surplus value. The redundancy criticism can be
rejected once it is realized that the quantity of inputs
other than labor and the quantity of output (i.e. the
givens in the transformation) are subordinate to the
actual use—namely, exploitation—of labor power in
production. Value as objectified labor realized in
money, and embodying surplus value and surplus
labor, expresses capital’s degree of success in constitut-
ing the fundamental capital relation, that is, in winning

its battle as total capital against the working class and
thus becoming a self-valorizing value. Although some
partial treatment of intra-branch competition is re-
quired to understand why and how much living labor
is ‘pumped out’ in capitalist labor processes, inter-
branch competition—and therefore the redistribution
of the new value added across sectors and the
derivation of prices of production—is a secondary
logical moment to be abstracted from at the beginning
of the inquiry. Marx is here again adopting the method
of comparison. The ‘simple price’ level of abstraction
looks at single capitals as aliquot parts of capital as a
whole, on the fiction that each of them is getting all the
value that is produced in its individual sphere. The
‘price of production’ level of abstraction allows for
capital mobility equalizing the rate of profit across
sectors, and each individual capital has to gain profits
in proportion to the investments. This second level
may be interpreted as a more concrete layer of the
theory. The former, ‘hypothetical’ capitalism, is, how-
ever, by no means a first approximation in the sense of
giving a preliminary, inexact picture: it rather truly
reflects the living labor expended in the different
branches of production, that is the hidden essence of
the capitalist process. The more so if the ‘value’
subdivision of the social working day between the two
classes is understood as invariant to the price rule.

See also: Capitalism; Economic Transformation:
From Central Planning to Market Economy; Eco-
nomics, History of; Marx, Karl (1818–89); Marxism
in Contemporary Sociology; Marxist Social Thought,
History of; Political Economy, History of

Bibliography

Arthur C 1993 Hegel’s logic and Marx’s capital. In: Moseley
(ed.) Marx’s Method in Capital A Reexamination. Humanities
Press, Atlantic Highlands, NJ

Bellofiore R 1998 Marxian Economics: A Reappraisal. Macmil-
lan, Basingstoke, 2 vols.

Colletti L 1972 From Rousseau to Lenin. Studies in Ideology and
Society. New Left Books, London (1st edn. 1968)

Colletti L, Napoleoni C 1970 Il futuro del capitalismo: crollo o
s�iluppo? Laterza, Roma-Bari

Dume�nil G 1980 De la Valeur aux Prix de Production. Econo-
mica, Paris

Foley D 1986 Understanding Capital. Marx’s Economic Theory.
Harvard University Press, Cambridge, MA

Foley D 2000 Recent developments in the labor Theory of
value. Re�iew of Radical Political Economics 32: 1–39

Grossmann H 1977 Marx, classical political economy and the
problem of dynamics. Capital and Class 1(2): 32–55 and 1(3):
67–99

Harvey D 1999 The Limits to Capital. Verso, London, UK
Lipietz A 1982 The so-called ‘transformation problem’ re-

visited’. Journal of Economic Theory 26: 59–88
Marx K 1976 Capital. A Critique of Political Economy, Vol. I.

Penguin, London

9291

Marxian Economic Thought



Marx K Capital. A Critique of Political Economy, Vol. III.
Penguin, London

Moseley F 1993 Marx’s Method in Capital. A Reexamination.
Humanities Press, Atlantic Highlands, NJ

Napoleoni C 1975 Smith Ricardo Marx. Blackwell, Oxford (1st
edn. 1973)

Reuten G, Williams K 1989 Value-Form and the State. The
Tendencies ofAccumulation and theDetermination of Economic
Policy in Capitalist Society. Routledge, London

Rubin I 1973 Essays on Marx’s Theory of Value. Black Rose
Books, Montreal, Canada (1st edn.1928)

Sweezy P 1970 The Theory of Capitalist De�elopment. Principles
of Marxian Political Economy. Monthly Review Press, New
York (1st edn. 1942)

R. Bellofiore

Marxism and Law

1. Marx and Engels on Law

Marx’s and Engels’ writings about law are scattered
through their works. This article presents key concepts
in their theory, then considers debates about law in
relation to the base�superstructure metaphor, the
state, class, political struggle, and ideology. A post-
Marxist direction is suggested in conclusion.

Key concepts in Marx’s theory are forces and
relations of production, mode of production, and
social class. Forces of production are available tech-
nologies; relations of production are the social organi-
zation of production, distribution, and exchange.
Together these constitute a mode of production. When
the forces and relations of production are in con-
tradiction, a revolution will give rise to a new mode of
production (Marx and Engels, 1845�6, 1847, Marx
1867�1954).

Each mode of production is constituted by a
particular class formation, a class being those people
who stand in the same relation to the production
process. Capitalism is a mode of production in which
a class of workers sells their labor power for wages
equivalent to their ‘use value’ (what is necessary to
reproduce normal life). The additional value created
by that labor in the production process is retained by
the owner of the means of production, the capitalist,
and realized as ‘surplus value’ in the process of
exchange (Marx 1867�1954). Thewage relation defines
capitalism.
These formulations are relevant to a theory of law
because:

The sum of these relations of production constitutes
the economic structure of society, the real foundation
on which rises a legal and political superstructure and
to which correspond definite forms of conscious-
ness … (Marx 1857�1973, p. 501)

Subsequent Marxist theorizing has challenged,
clarified, and elaborated these concepts. These discus-
sions illuminate Marx’s and Engels’ own enigmatic
statements.

2. Law and the Economic Base

Taking issue with Marx, Plamenatz (1963, pp. 279–81)
argued that law is integral to relations of production,
not caused by them. Collins (1982) agrees that ‘legal
rules … constitute the relations of production’ (p. 87).
Nonetheless, economic determination remains valid
because law ‘swallows up’ pre-existing relations. Both
authors deny the priority of the wage relation as the
key to capitalist relations of production yet people
were paid de facto wages while master–servant
relationships persisted at law. Second, in these dis-
cussions levels of analysis are confused. At a concrete
level, law is integral to contracts of employment. All
social relationship have political, ideological, and
economic dimensions. At an abstract level, however,
work may be conceived as logically prior to the law
that regulates it.

Renner (1949) argues that, because lawappears tobe
absent from the production process which it actually
regulates, it empowers management while fulfilling its
social function of preserving the species. This con-
tradictory argument for both the social functionality of
law and the class functionality of law’s mystifications
has limited the development of Renner’s approach.

A constant theme in marxist scholarship is the
inability of formal legal equality to affect substantive
inequality. Engels (1884�1968) is clear that legal
equality ‘on paper’ (p. 500) is undermined by class
power. Pashukanis (1924�1980) explores this further.
He stresses the inadequacy of explaining each law in
term of its content—a tradition running from Stuchka
to the conflict theorists—and also of presenting law as
‘merely’ ideology. Ideologies express a reality in a
distorted way, so Pashukanis seeks to identify that
material reality of which law is the expression. He
distinguishes the individual legal subject, the bearer
of rights, as the fundamental unit of law. While found
elsewhere, this conceptualization of the legal person is
foundational only in capitalist law, because goods
produced for exchange (commodities), unlike use
values, must be exchanged by abstractly equal subjects
in order for the surplus value they contain to be
realized. Edelman’s work (1979) elaborates this
position.

In his analysis of criminal law, Pashukanis noted the
conceptual shift from harm to guilt, and to resolution
by individualized redemption transactions. Despite
criticisms of such analogic extensions, the expansion
of human rights law involving abstract individuation
may concede the penal terrain. Balbus (1977) has
developed this theme, while Kerruish (1991) uses a
similar argument about the fetishization of rights and
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their relative impotence vis-a� -vis the dispossessed.
Here the fundamental concept of law, its subject, is
economically determined.

3. The State and Politics

Both Engels’, argument (1884�1970) that when ‘ir-
reconcilable antagonisms’ arise between classes, the
state develops to ‘alleviate’ the conflict (p. 327) and
Marx’s similar position in the Grundrisse have been
regarded as ambiguous (Freeman 1994, p. 8521).
Lenin’s interpretation (1917, p. 11) that the state ‘is an
organ of class domination’ is clear. The apparent
reconciliation of actually fundamental conflict merely
‘legalises and perpetuates the oppression’ (p. 11).

Poulantzas (1968�1973) theorizes this process, aided
by Althusser and Balibar’s (1968�1975) concept of
overall determination, which makes possible theoriza-
tion of particular and complex patterns of inter-
dependence within and between the economic, the
political, and the ideological spheres (see also Wright
1985�1997, p. 29–30). The state and law serve the
political function of unifying the dominant classes and
fractions (power bloc) precisely by becoming relatively
autonomous from the economy. The state’s function
of cohesion shapes its diverse and possibly contra-
dictory interventions into the economy—as owner�
employer, as law, regulation, inspection, taxation, and
so on.

Poulantzas was not alone in his concern to escape
‘monolithic’ conceptions of the state (see Cain 1977,
Hirst 1977). Now Althusser’s (1971) influential for-
mulation of ideological and repressive state appara-
tuses appeared too simplistic and gave place to an
understanding of a play of forces within and between
state agencies (Hirst 1977) in which law was both
object and subject of struggle.

These conceptual advances survived powerful mis-
interpretation of the concept of overall determination
(Thompson 1976, Anderson 1980) but ultimately
foundered on their reserve clause of determination by
the economic level ‘in the last instance’ (Althusser and
Balibar, 1968�1975). In the end, these approaches to a
marxist theory of state and law were, ironically,
defeated by a word when all totalizing theory was
dubbed ‘terrorism’ (Lyotard 1984, p. 64).

4. Marx’s Concept of Class

Specific class concepts based on mid-nineteenth cen-
tury forms of capitalism no longer serve. Elaboration
of the key terms ‘forces and relations of production’ to
include reproduction helps (Althusser and Balibar
1968�1975) but there are many new found relation-
ships which cannot as yet be theoretically spoken.

The separation between the ownership and control
of capital was noted by Berle and Means (1932�1948).

It has led to the dominance of finance capital over
productive capital, with the implications of this shift
have been under-theorized as more pension and
insurance holders and private individuals become
shareholders (but see Carter 1985). Second, non-
manual workers have increased as a proportion of the
workforce in the developed world. Are they ‘pro-
ductive’ or ‘unproductive’ workers in terms of value-
creation? Third, there are now more service workers
than productive workers in the West. Fourth, feminist
scholarship reveals that conventional class categories
exclude unwaged care work, and make little sense of
part-time work or dual incomes. Finally, the urban
poor of the less developed world hold an ambiguous
place: are they a reserve army without a war, or
‘lumpen’ workers despite heavy exploitation in in-
formal economies. Marxism has been subjected to ‘the
merciless laboratory of history’ (Elliott 1998).

Poulantzas (1975) addressed the first two questions,
arguing for a distinction based on whether a worker
fulfills the function of capital (control) or of labor
(production of value). This is useful, but little used
(but see Wright 1978). Moreover, the continued focus
on productive labor exacerbates Marx’s original
under-theorization of women and workers in the dis-
tribution, reproduction, exchange�consumption, and
informal sectors.

Moreover, theorization of global and international
legal and state forms remains minimal (but see
Wallerstein 1984, Holloway and Picciotto 1978, de
Sousa Santos 1996). Existing concepts of the state are
capable of elaboration to address these questions.
However, concepts of contemporary economic classes
and fractions which address the global and ethnic
segmentation of consumption�production, and which
include women and the nonindustrialized poor,
remain unavailable prerequizites for understanding
global law.

Finally, there are political power groupings whose
most significant characteristic is not class membership:
people with disabilities, for example, or women con-
cerned about male violence.

5. The Place of Law Reform in the Struggles of
the Oppressed

Marxist theory develops in part because people need
more than political instinct to steer by when they want
to improve their situation. But the problems of
achieving change in a life by changing a law have been
apparent since Marx discussed the workers’ struggle
for the 10 hour day (1867�1974, chap. X). In an
attempt to resolve the conundrum that legal change is
needed but law is not positioned to end oppression, I
first followed Marx and Engels (1872�1957), seeing
law as impotent (Cain 1972); then Hunt and I saw
law’s power as a staging post of struggle (Cain and
Hunt 1979, Hunt 1981a, 1981b). Finally I argued that
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‘professionalised law’ is of defensive but not offensive
value for the oppressed (Cain 1985).

Ideologists of the women’s movement have done
better. Smart (1989, 1995) argues women must chal-
lenge masculinist conceptions of the legal subject as a
separated, abstracted, detached, decision maker (see
also Thornton 1986). Law’s discourse calls forth both
masculinized and feminized subjects. Simultaneously,
however, pragmatic use of law to achieve limited ends
makes sense. Lacey (1999) demonstrates the possibility
of constructing a collecti�e legal subject. Despite
similarities to Pashukanis, both arguments are post-
Marxist. They envisage transformation of law without
transformation of productive relations, evidencing a
theoretical revolution.

6. Law and Ideology

Marx (1845–6�1976, p. 600) envisaged ‘conceptive
ideologists’ but failed to situate the concept theoretic-
ally. Engels, as Phillips (1980) notes, further developed
Marx’s theory of ideology. He recognized that ideo-
logy, including law, ‘develops in connection with the
given concept material and develops this material
further’ (Engels 1886�1973, p. 618), yet he also sought
to maintain an understanding of law as determined ‘in
the last resort’ by the ‘material life conditions’ of those
developing these apparently independent ideas.

Gramsci (1971) focused directly on this process.
New ideas emerge to solve recurrent collective prob-
lems. Those who conceive them are usually organically
related to a class and therefore think their new
thoughts in class-congruent terms. The invention of
double-entry bookkeeping is Gramsci’s example.
Dominant classes invent and use real solutions; more
difficult is the task of subaltern classes in promulgating
organic solutions to their problems—and free floating
intellectual, well-wishers can make matters worse
(Gramsci 1971, pp. 1–16, 117; see also Cain 1983).
Resistance and struggle about ideas remain ultimately
pegged to a class base.

Althusser (1969, p. 232, 1968�1975, and 1971,
p. 160) conceives ideology as the material reality
which constitutes thinkers as subjects in an imaginary
relationship to external (and internal) conditions of
existence. Ideology is not true or false consciousness
but the materiality of thought itself. This astoundingly
postmodern conception relates to law via practice, the
class struggle, and control of ideological state appara-
tuses. But ideology remains connected to forms of
economic relations and class struggle through rep-
resentation (Hirst 1979). However, the fatal flaw in
Althusser’s theory of ideology was not determinism
but the extra-ideological space reserved for science
and for scientific marxism.

Foucauldian theory substituted the concept of
discourse for that of ideology, clearing a connotation-
free space for development. Foucault (1972) theorizes

the radical autonomy of discourse�knowledge in two
senses. First, discourse is uncaused. It is not to be
explained away by reference to authorial intentions,
antecedent discourses, or any reading purporting to
identify the ‘distant presence of the origin’ (1972,
p. 138). Class, as a possible ‘distant presence,’ is thus
ruled out. Rather discourse must be analyzed in terms
of the interplay of its internal and external relations.
Second, discourse is integrally powerful. It does not
depend on a powerful spokesperson. Rather discourse
has the power—later conceived as ‘positive power’
(Foucault 1978, pp. 92–3)—itself to constitute objects,
subjects, and the relations between them, authorized
spokespeople and sites of enunciation, courses of
action and fields of enquiry. In relation to law,
Foucault distinguishes the negative ‘sovereign’ power
to repress (itself sustaining an illusion that elsewhere
there exists a power-free zone) from the insidious,
constitutive powers of the disciplinary discourses
evidenced in moves to resocialization rather than
punishment.

Here, we are past Marx, past relative autonomy,
and into a world where ideology�discourse has its own
power, in a play of discursive and extra discursive
forces (1972, pp. 4–6), constellations of power which
appear and disappear from the pages of historical
texts. Foucault tells how the new criminological
discourses stigmatized and divided the unpropertied,
how the workers’ realization and resistance came too
late. Here is an often-overlooked intersection of class
with power�knowledge—a narrative which makes no
claim to truth but which has a wondrous purchase on
the (tragic) theoretical imagination (1977, p. 292).

7. Conclusion

Theory is fundamental to progressive practice. Such
theorization requires elaboration of the new anology
implied by Foucault, in which both social relationships
and discourses are self-existent and powerful while
having reciprocally constitutive effects. Theories about
law in a globalized world require more refined theor-
etical concepts of race�ethnicity, land, sex�gender, and
elaboration of existing concepts of economic relations.
Determination, however, needs relegation to an em-
pirical question.

See also: Analytical Marxism; Justice, Access to: Legal
Representation of the Poor; Marx, Karl (1818–89);
Marxian Economic Thought; Marxism in Contemp-
orary Sociology; Marxism�Leninism; Marxist Social
Thought, History of
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M. Cain

Marxism in Contemporary Sociology

Marxism has a presence in contemporary sociology in
three principle forms: assimilating Marxism, using
Marxism, and building Marxism. The first of these is
closely identified with the way Marxism is incor-
porated into mainstream sociology, the second with
Marxist sociology, and the third with what might be
called sociological Marxism.

1. Assimilating Marxism

Most sociologists, even those relatively unsympathetic
to the theoretical and political agenda of Marxism,
recognize that the Marxist tradition has been a source
of interesting and suggestive ideas for sociology, one
of the important sources of the ‘sociological imagin-
ation.’ Courses in sociological theory typically include
respectful discussions of Marx, Weber, and Durkheim
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as ‘founding fathers’ of central theoretical currents in
the history of sociology. Durkheim is identified with
norms and problems of social integration, Weber with
rationalization and the cultural sociology of mean-
ingful action, and Marx with class and conflict. Studies
of politics and the state routinely borrow from the
Marxist tradition a concern with business influence,
economic constraints on state action, and the class
bases of political parties and political mobilization
(e.g., Lipset 1960). Discussions of work frequently talk
about the labor process, the problem of extracting
effort from workers and the impact of technology on
skills. Discussions of social change talk about
contradictions (e.g., Bell 1976,) and, perhaps above
all, discussions of social conflict are influenced by the
core Marxist idea that conflicts are generated by
structurally based social cleavages, not simply sub-
jective identities (e.g., Bourdieu 1984). In these and
many other ways, themes integral to the Marxist
tradition are imported into the mainstream of so-
ciological scholarship, frequently losing any explicit
link to their Marxist pedigree in the process.

2. Using Marxism

Marxist sociology represents a more self-conscious,
more ambitious use of Marxist ideas in sociology.
Here the idea is to take the conceptual framework
elaborated within the Marxist tradition—mode of
production, exploitation, the labor process, class
structure, class struggle, class consciousness, the state,
ideology, revolution, and so on—and to use these
concepts to understand a wide array of sociological
problems. The goal is not for Marxist concepts to lose
their identity by being absorbed into the mainstream,
but to challenge the mainstream with an alternative set
of explanations and predictions. In studies of state
policy formation, the claim is not just that there may
be business influence and economic constraints on
state policies, but that class power sets fundamental
limits on the range of possibilities of state action (e.g.,
Miliband 1969, Offe 1984). In studies of the labor
process and technology, the claim is not just that
employers face a problem of gaining cooperation from
workers and getting them to perform with adequate
effort, but that the antagonism of interests between
workers and employers is a fundamental property of
work organization in capitalist economies (e.g.,
Braverman 1974). In studies of inequality the claim is
not just that class is one of the salient dimensions of
social inequality in industrial societies, but that class
relations structure fundamental features of the system
of inequality (e.g., Wright 1985).

3. Building Marxism

The most ambitious articulation of Marxism and
sociology goes beyond simply explicitly deploying

Marxist categories to tackle a range of sociological
problems. Here the goal is to build Marxism itself, to
contribute to its development as a coherent theoretical
structure by understanding its shortcomings and
reconstructing its arguments. (Examples include Al-
thusser 1970, Cohen 1978. An earlier example with
considerable influence in contemporary discussions is
Gramsci 1971). Building Marxism is important for the
other two articulations of Marxism and sociology: It is
only in continually building Marxism that it can
generate new insights to be appropriated piecemeal
into the mainstream, and new arguments to be used by
Marxist sociologists in their engagement with so-
ciology.

To understand the tasks involved in building
Marxism, it is necessary to briefly lay out the core
substantive arguments of the Marxist tradition of
social theory. These arguments fall under three theor-
etical clusters: (a) a theory of the trajectory and destiny
of capitalism, (b) a theory of the contradictory
reproduction of capitalism, and (c) a normative theory
of socialism and communism. The first of these is the
core of classical Marxism, the Marxism of Marx and
Engels, and is closely identified with what is usually
called ‘historical materialism.’ The second provides
the basic ingredients of what might be called so-
ciological Marxism. In the face of empirical and
theoretical criticisms of historical materialism from
within Marxism, sociological Marxism has become
increasingly central to Marxism as a whole. The third
comprises the basis for the Marxist critique of capi-
talism and its emancipatory vision of alternatives.

3.1 The Theory of the Trajectory and Destiny of
Capitalism

The traditional Marxist theory of the trajectory and
destiny of capitalism was grounded in three fun-
damental theses.

3.1.1 Thesis 1. The long-term nonsustainability of cap-
italism thesis. In the long run capitalism is an unsust-
ainable social order. Capitalism does not have an
indefinite future. Its internal dynamics (‘laws of mo-
tion’) are mainly generated by three interacting
forces: the exploitation of workers by capitalists, the
competition among capitalists within ever-expanding
markets, and the development of the forces of pro-
duction. These dynamics of capitalism are deeply con-
tradictory and, it is predicted, will eventually destroy
the conditions of capitalism’s reproducibility. This
means that capitalism is not merely characterized by
episodes of crisis and decay, but that these episodes
have an inherent tendency to intensify over time in
ways which make the survival of capitalism increas-
ingly problematic (Marx 1967).
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3.1.2 Thesis 2. The intensification of anticapitalist
class struggle thesis. As the sustainability of capital-
ism declines (thesis 1), the class forces arrayed
against capitalism increase in numbers and capacity
to challenge capitalism. Eventually the social forces
arrayed against capitalism will be sufficiently strong
and capitalism itself sufficiently weak that capitalism
can be overthrown (Marx and Engels 1992, Lukacs
1971).

3.1.3 Thesis 3. The natural transition to socialism
thesis. Given the ultimate nonsustainability of capi-
talism (thesis 1), and the interests and capacities of
the social actors arrayed against capitalism, in the
aftermath of the destruction of capitalism through
intensified class struggle (thesis 2), socialism is its
most likely successor (or, in an even stronger version
of the thesis, its inevitable successor). Partially this is
because capitalism itself creates some of the institu-
tional groundwork for socialism (concentration of
ownership, increased productivity, etc.), but mainly
socialism emerges in the aftermath of capitalism’s
demise because the working class would gain tremen-
dously from socialism and it has the power to create
it. Given the interests and capacities of the relevant
social actors, socialism would be invented through a
process of pragmatic, creative, collective experimen-
talism when it became an ‘historical necessity’
(Engels 1945).This is an elegant social theory, enor-
mously attractive to people committed to the moral
and political agenda of an egalitarian, democratic,
socialist future. Since struggles for social change are
always arduous affairs, particularly if one aspires to
fundamental transformations of social structures,
having the confidence that the ‘forces of history’ are
on one’s side and that eventually the system against
which one is fighting will be unsustainable, provides
enormous encouragement. The belief in the truth of
this classical theory, arguably, helped to sustain com-
munist struggles in the face of such overwhelming ob-
stacles.

Unfortunately, the empirical evidence for the cen-
tral theses of the theory of the dynamics and destiny of
capitalism are quite weak, and a number of the
theoretical foundations for the theses flawed. As a
result, most Marxist scholars either explicitly abandon
historical materialism or ignore it. Their work, there-
fore, tends to revolve mainly around the second pillar
of the Marxist tradition: the theory of contradictory
reproduction.

3.2 The Theory of the Contradictory Reproduction
of Capitalism and its Class Relations

The Marxist theory of the contradictory reproduction
of capitalism and capitalist class relations is also based
on three fundamental theses.

3.2.1 Thesis 1. The social reproduction of class rela-
tions thesis. By virtue of their exploitative character,
class structures are inherently unstable forms of
social relationsandrequireactive institutionalarrange-
ments for their reproduction. Where class relations
exist, therefore, it is predicted that various forms of
political and ideological institutions will develop to
defend and reproduce them. In capitalism this prob-
lem of social reproduction of class relations is further
complicated by instabilities generated by capitalist
competition and uneven development.

3.2.2 Thesis 2. The contradictions of capitalism the-
sis. The institutional solutions to the problems of
social reproduction of capitalist class relations at any
point in time have a systematic tendency to erode
and become less functional over time. This is so for
two principle reasons: First, capitalist development
generates changes in technology, the labor process,
class structure, markets, and other aspects of capi-
talist relations, and these changes continually pose
new problems of social reproduction. In general,
earlier institutional solutions will cease to be optimal
under such changed conditions. Second, class actors
adapt their strategies in order to take advantages of
weaknesses in existing institutional arrangements.
Over time, these adaptive strategies tend to erode the
ability of institutions of social reproduction to regu-
late and contain class struggles effectively.

3.2.3 Thesis 3. Institutional crisis and reno�ation
thesis. Because of the continual need for institutions
of social reproduction (thesis 1) and the tendency for
the reproductive capacity of given institutional
arrangements to erode over time (thesis 2), institu-
tions of social reproduction in capitalist societies will
tend to be periodically renovated. The typical circum-
stance for such renovation will be institutional
crisis—a situation in which organized social actors,
particularly class actors, come to experience the insti-
tutional supports as unsatisfactory, often because
they cease to be able to contain class conflicts within
tolerable limits. There is no necessary implication
here that the new institutional solutions will be op-
timal or that capitalism will collapse in the face of
suboptimal arrangements. What is claimed is that cap-
italist development will be marked by a sequence of
institutional renovation episodes in response to the
contradictions in the reproduction of capitalist rela-
tions.

Most of the empirical research and theoretical
development done by contemporary scholars engaged
in building Marxism has in one way or another
revolved around these three theses. Thus Marxist
theories of advanced capitalism have focused on
questions of how the state regulates relations among
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capitalists and the relations between capital and labor
(e.g., Aglietta 1979). The state also organizes class
struggles so that they do not threaten capitalism. It
does this through various concessions to the working
class such as factory legislation, minimum wages,
unemployment compensation, and so forth (e.g.,
Przeworski 1985). Alternatively, the state disorganizes
the working class, for example, through the legal order
which constitutes individual citizens (e.g., Poulantzas
1973) or, in some times and places, by promoting
racial divisions through discriminatory access to jobs.
Sociological Marxism investigates the ways in which
consent to capitalism is both organized and potentially
challenged within production (Burawoy 1985) as well
as within the institutions of civil society—from schools
to churches, from trade unions to political parties
(e.g., Bowles and Gintis 1976). In these and other
ways, the problem of understanding the contradictory
reproduction and transformation of capitalist class
relations and institutions constitutes the central
agenda of sociological Marxism.

3.3 The Normati�e Theory of Marxism

If one believes the traditional Marxist theory of the
dynamics and destiny of capitalism, then there is little
need for an elaborate normative theory of the alterna-
tives to capitalism. The problem of socialism can be
left to the pragmatic ingenuity of people in the future.
It is for this reason that Marxists traditionally have
believed an elaborate positive normative theory was
unnecessary. The normative dimension of Marxism
has thus primarily taken the form of the critique of
capitalism as a social order characterized by alien-
ation, exploitation, fetishism, mystification, degra-
dation, immiseration, the anarchy of the market, and
so on. The transcendence of capitalism by socialism
and, eventually, communism, was then posited as the
simple negation of these features, an implicit and
undefended theoretical utopia which simply elimin-
ated all the moral deficits of capitalism: a society
without alienation, exploitation, fetishism, and the
rest.

Once one abandons the optimistic predictions of
historical materialism, however, there is no longer a
theoretical grounding for bracketing the normative
issues. The twentieth century witnessed several his-
torical experiments of trying to build socialism in the
aftermath of anticapitalist revolutions without a co-
herent normative model of socialist institutions. If we
have learned anything from the history of revol-
utionary struggles against capitalism, it is that anti-
capitalism is an insufficient basis on which to construct
a feasible, emancipatory socialist alternative. In ad-
dition to a sociological Marxism which explores the
contradictory reproduction of class relations in
capitalism, therefore, Marxism requires a normative
theory that illuminates the egalitarian and communi-

tarian ideals of the emancipatory project, the
dilemmas and contradictions in the actual historical
attempts at creating socialism, and the design princi-
ples of feasible institutions for realizing those eman-
cipatory ideals in the future. The further development
of this normative theory is one of the essential tasks for
building Marxism in the twenty-first century.

See also: Alienation, Sociology of; Capitalism: Global;
Class Consciousness; Class: Social; Socialism; Theory:
Sociological
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Marxism/Leninism

1. Marxism, Leninism, or Marxism–Leninism?

Scholarly debates about Marxism–Leninism are in-
extricably bound up with larger intellectual battles
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about the relationship—or lack thereof—among the
theoretical works of Karl Marx, the theories and
political activities of Vladimir I. Lenin, and the
tyrannical regime created in the 1930s by Joseph V.
Stalin. During the Cold War, scholarship on these
questions tended to divide into two highly polarized
camps. One view, closely associated with the model of
‘totalitarianism’ developed by such thinkers as
Hannah Arendt (1951), Carl Friedrich and Zbigniew
Brzezinski (1956), and Leonard Schapiro (1972), was
that the logic of Marxist ideology led inexorably to the
more hierarchical, centralized, and violent forms of
rule advocated by Marx’s Soviet disciples. From this
point of view, the generic label ‘Marxist–Leninist’
could be reasonably applied even to philosophical and
ideological works written well before the Bolshevik
Revolution of 1917. Thus H. B. Acton’s influential
The Illusion of the Epoch: Marxism–Leninism as a
Philosophical Creed (1955) freely interspersed quot-
ations from works by Marx, Lenin, and Stalin in order
to illustrate what Acton saw as the philosophical
fallacies common to all three theorists. In the hands of
lesser scholars, such an approach appeared to hold
Marx personally responsible for everything done in
the name of his theory, decades after his death, in a
country he had never visited in his lifetime; alternative,
non-dictatorial tendencies within Marxist socialism in
nineteenth and twentieth century Europe were often
left unexamined.

By the 1960s and 1970s, efforts on the left to
resurrect Marxism—and in some cases Leninism as
well—as a type of humanism incompatible with
Stalinist tyranny led to a series of revisionist re-
appraisals of the origins of Soviet ideology (Cohen
1973). Careful study, the revisionists insisted, revealed
not continuity but sharp breaks between the thought
of Marx and his many of his later self-proclaimed
disciples. Such discontinuities—and in particular, the
rigidly hierarchical and conspiratorial nature of the
Soviet ideological order—were attributed to differ-
ences in the cultural milieus of Western and Eastern
Europe, to the influence of the Jacobin traditions of
the Russian revolutionary intelligentsia on Lenin and
Stalin, to the exigencies of state-building in a hostile
international environment facing the Bolshevik elite,
and even to the peculiar personal psychology of Stalin
himself (Tucker 1969, 1971). The term Marxism–
Leninism itself, from this perspective, was a sham,
useful only (for opposite reasons) to Stalinist and
capitalist ideologues (Kautsky 1994).

Since the collapse of the USSR in 1991, however,
both totalitarian and revisionist theories about the
nature of Marxism–Leninism have come into ques-
tion. On the one hand, revelations from Soviet and
East European archives make it quite clear that
Communist Party leaders throughout the bloc really
did communicate in the idiom of official Marxism–
Leninism, even in their private correspondence, until
nearly the end of the Gorbachev era. On the other

hand, these documents also show that debates and
fissures among party leaders on important ideological
issues were a constant feature of Leninist rule, ex-
ploding the notion of an entirely uniform and con-
tinuous Marxism–Leninism operating from Marx to
Stalin and beyond. Thus, the new evidence forces
scholars to account simultaneously for continuity and
change in the ideological discourse linking Marx to
Lenin and later Marxist-Leninists. To understand the
process by which the complex and multifaceted
theories of Marx were transformed into the stultifying
orthodox ideology imposed on millions of people by
Stalin and his colleagues, then, it is necessary to
proceed historically, identifying both the core elements
of Marx’s theory which united otherwise diverse
followers into a coherent intellectual movement, as
well as the inconsistencies in Marx’s work that
generated such heated debates among them. Here the
works of intellectual historians like Leszek
Kolakowski (1981), Martin Malia (1994), and Andrzej
Walicki (1995) have proven especially valuable.

2. Ideological Continuities and Changes from
Marx to Lenin

The first basic tenet of Soviet Marxism–Leninism—
that Marx developed a comprehensive world-view
based upon a unique form of dialectical materialism,
supposedly reflecting the class interest of the global
proletariat—is indeed largely supported by the evi-
dence of Marx’s own work. To be sure, some of the
later efforts by Soviet ideologists to apply the ‘dia-
lectical method’ to every conceivable problem of
philosophy, science, and art—with damaging and
often embarrassing results—had their roots not in
Marx, but instead in the writings of his collaborator
Engels, whose efforts to synthesize Marx’s historical
materialism with his own rather peculiar under-
standings of modern physics and Darwinian evolution
were discouraged by Marx himself (Carver 1983). Still,
Marx did explicitly claim that his theorizing about
revolutionary communism reflected the universal
interests of the emerging world proletariat and he
expended a great deal of energy attempting to dem-
onstrate that all rival understandings of socialism
actually served the interests of nonproletarian, re-
actionary classes. And while Marx himself never used
the exact term ‘dialectical materialism,’ he consistently
claimed that the materialist conception of history that
he advocated was thoroughly dialectical in the
Hegelian sense—that is, based upon the idea that the
logic of history is driven by the struggle between
opposed principles, that this struggle generates quali-
tatively higher stages of development, and that history
must lead ultimately to total transcendence and
freedom. Seeing human labor rather than Hegel’s
ethereal ‘spirit’ as the driving force in history—and as
the primary means through which empirical human
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beings express and fulfill themselves—Marx recast the
Hegelian theory of history in materialist terms, as a
struggle between property-owning and oppressed
laboring classes, progressing through a series of
revolutions in the mode of production from slavery to
feudalism to capitalism, and leading ultimately to the
transcendence of class society through the final victory
of the global proletariat under communism. In this
way, Marx theoretically reconciled the seemingly
antithetical principles of science, with its insistence on
rational analysis of existing material reality, and
revolution, with its goal of radical transformation of
existing reality through human action. In its basic
outlines, this framework was largely preserved in later
Soviet presentations of dialectical materialism.

By contrast, the link between Marx’s work and the
Leninist principle of one party dictatorship is rather
less direct. In fact, Marx was quite inconsistent
concerning the problem of communist political strat-
egy. Certainly he never explicitly called for the
imposition of a hierarchical, centralized political party
to run the post-revolutionary proletarian state. Marx
did insist more than once that the postrevolutionary
government would take the form of a dictatorship of
the proletariat; in addition, he saw the communist
party in each bourgeois nation as consisting of those
workers and intellectuals who had the best theoretical
understanding of the long-term strategic goals of the
communist movement. However, such passages in
Marx’s writings coexist with others emphasizing the
independent political competence and leadership role
of the working class itself. Overall, the theoretical
synthesis between science and revolution achieved in
Marx’s theoretical works falls apart again in his
scattered writings on political strategy, where the more
scientific Marx tends toward pessimism about the
prospects for proletarian collective action before
economic conditions are ripe, while the more rev-
olutionary Marx calls for immediate proletarian
uprisings in a wide range of developed and less
developed societies.

Indeed, precisely this dilemma concerning proper
revolutionary timing lay at the heart of debates about
communist political strategy during the period of the
Second International, the loosely organized coalition
of European Marxist parties founded by Engels after
Marx’s death (Steenson 1978). Revisionist, or right,
Marxists, such as Eduard Bernstein, emphasized the
scientific aspects of Marx’s work over the ideals of
revolutionary communism and called for an evol-
utionary approach to socialism within the context of
existing capitalist nation-states. Left Marxists, such as
Rosa Luxemburg, took the opposite position, calling
for immediate proletarian revolutionary action and
downplaying the empirical constraints on revolution-
ary success emphasized by the revisionists. Finally,
orthodox or center Marxists, led by Karl Kautsky,
attempted to preserve the synthesis of rational analysis
and revolutionary transcendence by calling for fidelity

to the entirety of Marx’s dialectical outlook. In
practice, this theoretical stance led to an emphasis on
building the political power of existingMarxist parties,
while foregoing premature attempts at communist
revolution. It was in this context that Kautsky drew
the conclusion that the working class could not create
a revolution on its own without prior training by
orthodox Marxist intellectuals (Donald 1993).

Indeed, Lenin’s 1902 proposal in What Is To Be
Done? to reorganize the Marxist movement in Russia
under the leadership of a strictly disciplined, highly
centralized party of professional revolutionaries was
originally introduced as an attempt to reinforce
Kautsky’s orthodox Marxism within the small
Russian Social Democratic movement founded by
Georgii V. Plekhanov in the 1880s (Harding 1977).
While Lenin’s conspiratorial conception of the party
marked a qualitative break with the procedural demo-
cratic norms typical of European socialism at the turn
of the century—a factor which played an important
role in the 1903 split between Lenin’s Bolsheviks and
the anti-Leninist Mensheviks—his argument that such
a party might itself synthesize revolutionary praxis
and modern organizational science was firmly within
the orthodox Marxist political tradition.

After World War I had simultaneously destroyed
European capitalism, fractured the Second Inter-
national along national lines, and plunged Lenin’s
Russian homeland into near anarchy, the popular
appeal of Lenin’s institutional solution to the
dilemmas of political Marxism vastly increased.
Stunned by the inaction of Kautsky and the German
Social Democratic Party in the early days of the war,
Lenin now insisted that, in an age of global
imperialism, his model for Marxist politics was
universally applicable—and moreover the sole means
to combat the opportunism of the ‘bourgeois’ Second
International. With the Bolshevik takeover of central
Russia in November 1917 and the subsequent victory
of the Red Army in the ensuing Russian Civil War,
Lenin’s arguments looked prophetic. During this
period Lenin’s ideas about party organization also
became the basis for a new Communist International
based in Moscow, spurring the formation of pro-
Soviet communist parties throughout Europe and
Asia.

3. Ideological Continuities and Changes from
Lenin to Stalin

The establishment of Lenin’s party dictatorship in the
Soviet Union, however, did not immediately complete
the full institutionalization of Marxism–Leninism.
Rather, this hyphenated term emerged only after
Lenin’s death, during a new struggle among right, left,
and orthodox tendencies within the Bolshevik party
—this time concerning the proper economic strategy
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for the first socialist state. As in the political debates of
the Second International, Marx’s own works were
hardly an adequate guide to action here. The bulk of
Marx’s economic analysis had been devoted to show-
ing how the class conflict between the proletariat and
the bourgeoisie under capitalism would necessarily
undermine capitalist profits, increase worker im-
miseration, and generate a global revolution. Con-
cerning communist economics, the most that could be
concluded from Marx’s writings was that it would
involve some form of central planning, the gradual
abolition of the distinction between town and country,
and, most importantly, the elimination of bourgeois
private property. Beyond this, as in his political
writings, Marx’s scattered references to post-revol-
utionary economics tend to oscillate between a
scientific insistence upon the need for strict economic
efficiency under socialism and a revolutionary de-
piction of communist society as freed from all previous
economic limitations.

Lenin’s own writings on economic matters betray a
similar ambivalence about theway to combine rational
analysis with revolutionary objectives in economic
policy. The New Economic Policy (NEP) he instituted
in 1921 reestablished markets for agriculture and
consumer goods, but left much of heavy industry,
communications, and foreign trade under the control
of the party-state. After Lenin’s death in 1924, a new
debate emerged between a right opposition led by
Bukharin, advocating a slow, evolutionary, and
scientific approach to socialist economics based upon
a long-term continuation of the NEP, and a left
opposition, led by Trotsky, advocating revolutionary
tempos of industrialization at home and communist
advance abroad. As in the Second International,
however, the right appeared to sacrifice the revol-
utionary vision of Marxism to support an uninspiring
sort of state capitalism, while the left appeared to lack
any realistic strategy to build enduring socialist
institutions.

The notion of a unified Marxism–Leninism that
might serve as a new ideological orthodoxy for
Leninist party members in the Soviet 1920s emerged
directly out of this struggle. When Lenin suffered the
first of a series of strokes in 1922, a triumvirate of
Grigorii Zinoviev, Lev Kamenev, and Joseph Stalin
took control of the Soviet state in Lenin’s’s stead.
Already by 1923, Zinoviev and Stalin were declaring
themselves to be true ‘Leninists’ in opposition to the
‘objectively antirevolutionary’ arguments of Trotsky
and his Left Opposition. After Lenin’s death and
Trotsky’s defeat in early 1924, Zinoviev and Stalin
competed to position themselves as the sole auth-
oritative interpreters of Marxist and Leninist doctrine.
However, Zinoviev’s thinking on economic matters
was comparatively undeveloped, and with the pub-
lication of Stalin’s slogan ‘socialism in one country’ in
December 1924—an explicit attack on Zinoviev, who
then headed the Communist International—control

over the definition of Marxism–Leninism shifted
decisively toward Stalin’s camp.

By 1929, when Stalin turned on his erstwhile
supporter Bukharin and eliminated the Right
Opposition, he and his intellectual supporters had
worked out the third doctrinal pillar of Soviet
‘Marxism–Leninism’—namely, a conception of
Marxist ‘political economy’ designed, in effect, to
support a Leninist ‘professional revolutionary’
centralization of all economic activity in the USSR
(Hanson, 1997). Five-year plans were intended to
synthesize scientific analysis of the Soviet Union’s
potential production with the revolutionary heroism
of workers and managers bent upon overfulfillment of
their monthly and yearly plan targets. The abolition of
the distinction between town and countryside was to
be achieved through the brutal collectivization of
agriculture and the liquidation of the independent
peasantry as a class. Finally, the elimination of
bourgeois private property was to be cemented by
perpetual mass purges and arrests of all suspected
collaborators with the global bourgeoisie—a policy
that ultimately gave rise to the Great Terror of the
mid-1930s.

Thus by 1936, when Stalin declared that ‘socialism
in the main’ had been built in the USSR, Marxism–
Leninism was established in the form which became
the model for other twentieth-century Leninist
regimes. The global power of this ideology was vastly
strengthened after the Soviet victory in World War II,
when the Red Army imposed Marxist–Leninist doc-
trine, party rule, and economic planning on the
occupied countries of Eastern Europe, while new self-
described Marxist–Leninist regimes were established
in China and North Korea. However, the brutal
violence employed by Stalin to enforce total con-
formity to his own interpretation of Marxism did not
suffice to eliminate the inherent tensions between
modern organizational rules and Utopian revolution-
ary aspirations at the core of Marx’s original vision of
communism. Indeed, even before the dictator’s death,
new fissures in the international communist movement
began to emerge among Leninists emphasizing rapid
revolutionary advance, such as Mao, those gravitating
toward supposedly more democratic forms of social-
ism, such as Tito, and various orthodox pro-Soviet
communists defending the Stalinist status quo.

During the post-Stalin era, the increasing inability
of Soviet Marxism–Leninism to provide a stable basis
for long-term economic growth, political loyalty, or
cultural commitment led to the gradual decay of the
ideology (Evans 1991). Established Marxist–Leninist
regimes everywhere were simultaneously undermined
by high-level corruption and mass public cynicism.
Various ‘deviations’ from Marxism–Leninism within
the Soviet bloc were crushed by Soviet military force.
The last-ditch effort by Mikhail Gorbachev in the mid-
1980s to reinvigorate Marxism–Leninism by stripping
it of its hierarchical and centralizing features only
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hastened its institutional demise, first in Eastern
Europe and then in the USSR itself. With the collapse
of the Soviet Union in 1991, communist parties and
regimes worldwide entered a period of profound crisis.
By the turn of the twentieth century, Marxism–
Leninism officially persisted as a state ideology—at
least formally—only in the People’s Republic of
China, North Korea, Vietnam, Laos, and Cuba. The
original Stalinist conception of a single proletarian
world-view institutionalized in a genuinely revolution-
ary party and a uniquely socialist form of economic
development, however, was almost certainly dead.

See also: Communism; Communism, History of;
Communist Parties; Dictatorship; Russian Revolu-
tion, The; Socialist Societies: Anthropological As-
pects; Soviet Studies: Society; Totalitarianism
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S. E. Hanson

Marxist Archaeology

Strictly speaking, Marxist archaeology is something
which cannot exist. Archaeology is an ancillary his-
torical discipline that seeks to exploit a particular
category of evidence (the material residues of past
human activities) for historical and sociological pur-
poses. In this sense, Marxist archaeology would be a
nonsensical category, like Marxist epigraphy or
Marxist numismatics. More broadly, then, Marxist
archaeology is taken here to be the use of the principles
of historical materialism enunciated by Marx and
Engels to analyze the dynamics of the past societies
whose material remains archaeologists study.

Here one must take into account, of course,
Marxism’s political importance, which has made its
use as a guiding historical theory range from man-
datory to proscribed, with various degrees of tol-
eration in between. Archaeology is an expensive and
cumbersome activity that requires extensive funding
and official permits, so that political controls are
relatively easily imposed, with a corresponding effect
on how archaeologists present themselves. Completely
uncensored archaeologists may decide (in the interests,
not of prudence, but of persuasiveness) to omit explicit
references to Marx and Engels on matters concerning
which Marx and Engels had nothing direct to say
(almost all archaeological cases, that is). Indeed,
enough of Marxist thought has become assimilated to
the mainstream of the social sciences that archae-
ologists may be unaware of the derivation of their
ideas. One must, therefore, take Marxist archaeology
to be constituted by what archaeologists who say they
are using Marxist principles do.
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1. So�iet Marxist Archaeology

The first broad application of a Marxist approach to
archaeology occurred in the Soviet Union. This took
the form of applying the ethnological stages of
Savagery, Barbarism, and Civilization that Engels
(1972 [1884]) had adapted from Lewis Henry
Morgan’s Ancient Society (1964 [1877]) to the archae-
ological evidence from Soviet territories. During the
1920s most archaeologists carried on with traditional
descriptive studies much as before, on the assumption
that ‘because theywere studying the history ofmaterial
culture, their work accorded sufficiently with the
materialist perspective of the new social and political
order’ (Trigger 1989, p. 215).During the ‘Third Period’
of collectivization and forced industrialization, how-
ever, orthodoxy along the lines indicated by Engels
and Morgan was imposed from the center: un-
enthusiastic scholars were dismissed (or worse), local
associations promoting the study and preservation of
local monuments and antiquities were disbanded for
glorifying the past, and so on (Klejn 1993, p. 21).

The result of this imposition, however, was the first
systematic, large-scale sociological reading of pre-
historic evidence; one that did not fail to render
interesting and useful interpretations and to stimulate
innovative research. Reading Engels into the pre-
literate past of the Soviet Union required a broadly
functionalist approach that integrated all aspects of
the archaeological record. As Trigger (1989) points
out, the concrete results achieved in the 1930s in many
ways anticipated those of the Anglo-American New
Archaeology of the 1960s; a neo-evolutionist pro-
cessual movement also rooted in Morgan by way of
Leslie White (e.g., 1959). At the same time, however,
the high political stakes of Marxist theorizing and the
intensely hierarchical institutionalization of archae-
ology under Stalin impeded critical analysis of Engels’s
propositions in the light of the emerging evidence, a
critique all the more necessary given the provisional
character of Engels’s work.

On the basis of the new, up-to-date ethnology of
Morgan, Engels had been willing to revise extensively
the initial reflections on primitive society and the
development of the State that he and Marx had
presented in works such as the Formen (Marx 1965,
[1857–8]) and the Anti-Du� hring (Engels 1934 [1877]),
but in the Soviet Union the unilineal stage theory
formulated by N. I. Marr, the first director of the State
Academy of History and Material Culture, was not
formally abandoned until Stalin himself denounced it
in 1950, 16 years after Marr’s death (Klejn 1993, p. 27).
The post-Stalin relaxation of political controls led, as
might be expected, less to the development of a critical
Marxist archaeology than to a concentration on
practical work in which such theorizing as did take
place concentrated largely on explaining the diversity
of the Soviet Union’s archaeological record as an
outcome. This focus on ‘ethnogenesis’ had a greater

affinity to the nationalist archaeology of Gustav
Kossinna than to the theoretical work of Marx and
Engels.

2. Childe

Outside the Soviet Union, the first archaeologist to
develop Marxist perspectives systematically was V.
Gordon Childe (Trigger 1980). As professor of pre-
history at Edinburgh in the 1920s, Childe (1925, 1928,
1929) had developed a synthesis of Kossinna’s
paleoethnological concerns with Oskar Montelius’s
comparative chronological approach on a scale that
encompassed both Europe and the Near East. Childe
was a man of the Left (he had been active in the
Labour Party of his native Australia) and he took keen
professional and political interest in emergent Soviet
archaeology. The Soviet experiment showed him how
he could fit the prehistory he had elucidated into
a larger evolutionary whole. He would recast the
transitions from Savagery to Barbarism and from
Barbarism to Civilization as the Neolithic and Urban
Revolutions respectively (Childe 1936, 1942), stress-
ing the dynamic interplay of production and social
organization.

At the same time, he saw no reason to accept the
autochthonic unilinealism of the Soviet school: in-
stead, he anticipated recent world-systems approaches
by seeing Europe as peripheral to and dependent on
the Near East (Childe 1956a). Finally, he grounded his
interpretations in an explicitly realist epistemology
(Childe 1956b) in which knowledge is socially con-
structed, but long-lasting to the extent that it is
practical. Precisely because he adjusted the details of
his historical reconstructions to the best evidence
of his day, many of Childe’s specific contentions are
dated, but his consistent view that historical changes
are rooted in the social relations of production
continues to inspire research (e.g., Wailes 1996).

3. ‘Western’ Marxist Archaeology

Childe’s eminence (and British tolerance of what could
be regarded as his eccentricity) permitted him to be a
solitary exponent of Marxist prehistory in the West
during the first part of the Cold War. A broader
avowal of Marxist approaches to prehistory would
wait until a generation of archaeologists trained during
the university-based radicalism of the late 1960s and
early 1970s attained professional independence. In the
United States and Great Britain this renewed, explicit
interest in Marxism arose in the context of dissatis-
faction with certain aspects of the by-then dominant
New Archaeology. This form of neo-evolutionism
shared with Marxism many of the same criticisms of
the prevailing historicist theory and practice and so
was susceptible in turn to a Marxist critique. (For
detailed treatment with references the New Archae-
ology, see E�olutionary Approaches in Archaeology;
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Theory in Archaeology.) This critique addresses both
of the principal strands of the New Archaeology.

First, the New Archaeology was committed to
cultural ecology as an explanatory strategy. Cultures
were seen as analytically isolable, functionally inte-
grated, homeostatic regulatory mechanisms in which
change occurs due to demographic or environmental
pressures external to the cultural system itself. Where
small-scale, egalitarian societies are concerned, cul-
tural ecology is not incompatible with Marxism (e.g.,
Marx 1965, pp. 68–9), although attention to the
internal tensions (contradictions) of kinship-organized
societies may improve upon an innocent systems
functionalism (e.g., Gilman 1984, Saitta 1997). In
societies that exhibit substantial inequalities, however,
notions that their privileged elites act as higher-order
regulators of complex adaptive systems are wide open
to critique from a Marxist perspective.

Inasmuch as complex societies are riven by internal
competition, the winners of which set themselves
above, and exploit the mass of the population, they
cannot be adequately understood as systems in which
an adaptive equilibrium benefits all their members
(e.g., Gilman 1981, Zagarell 1986, Brumfiel 1992).
Furthermore, complex societies rarely develop in
isolation: their class inequalities emerge in the context
of external trade and warfare, so that analogues of the
world-system approach to capitalism (e.g., Frank
1967) can be applied to ancient cases (e.g.,
Frankenstein and Rowlands 1978, Kohl 1989, Frank
1993). Finally, against the New Archaeological view
that a society’s ideational system consists of the
information regulating its adaptive response to the
environment, archaeologists have appealed to a
Marxist view of ideology as the means by which
competing classes and factions legitimate their in-
terests so as to control and manipulate others (e.g.,
Leone 1982, Patterson 1986, De Marrais et al. 1996).
These critiques have been so effective that they have
been absorbed into the mainstream of Anglo-
American archaeological thought.

Second, theNewArchaeology insisted upon emulat-
ing the methods of the natural sciences by adopting
logical-positivist research strategies. This scientism is
clearly incompatible with a Marxist view of ideology,
according to which archaeology is a body of knowl-
edge developed by social actors in accordance with
their interests. Archaeologists have used Marxist ideas
to show how the theory and practice of the discipline
has been influenced not (or not just) by value-free
scientific objectives, but by the social and economic
constraints of its setting (Patterson 1995): thus, the
pressures of sponsorship (e.g., Gero and Root 1990)
would generate archaeological models (e.g., Keene
1983) and popularizations (e.g., Leone 1981) that
reinforce the necessity of present-day capital social
relations by showing that they existed in the past.

The argument that archaeological claims about
knowledge reflect the interests of those who advance

those claims is only a short step away from a self-
defeating relativism that sees Marxism as an approach
to understanding history that can be judged only on its
own terms (e.g., Saitta 1983, p. 301). It is a step that
some self-styled Marxists have not failed to take. The
concrete reconstructions of the past arrived at by
archaeologists (overwhelmingly of European descent)
often conflict with the accounts of the past developed
by indigenous peoples whom the Europeans have
conquered. When the author of a work entitled A
Marxist Archaeology (McGuire 1992, p. 243) writes
that:

Archaeology … needs to be transformed into the writing of
specific peoples’ histories as a validation of their heri-
tage … This ‘righting’ of history is part of a global process in
which cultural heritage is being reasserted and is replacing
the Enlightenment view of human nature as progressively
rational

it is clear that his sympathies have caused him to forget
then that Marx, if he was anything, was an exponent of
the Enlightenment project. If the New Archaeology’s
naive positivism has lost ground, this is because of its
own inherent difficulties (Wylie 2000), not the Western
Marxist critique of it.

4. ‘Southern’ Marxist Archaeology

In recent years, the most systematic construction
of a Marxist archaeology has occurred within the
‘social archaeology’ current in Latin America (e.g.,
Lumbreras 1974, Sanoja and Vargas 1978, Bate 1998,
cf. Patterson 1994). Here (as in Spain) Marxism has
the prestige of being associated with the opposition to
a capitalism operating under authoritarian political
auspices. It differs critically from the ‘Western’
Marxist archaeology in that it is not so much a critique
of New Archaeological processualism as a substitute
for it. In Latin America the dominant archaeological
paradigm is the traditional historicism that preceded
the New Archaeology in the US and Britain, a
historicism oriented toward an ethnopopulist empha-
sis on the indigenous roots of the modern nations
(Vargas 1995) and�or toward the development of
archaeological resources for education and tourism.

Archaeologists politically committed to the Left in
Latin America have (where their presence has been
tolerated) used a Marxist framework to build a
processual alternative to the predominant historicism
that does not suffer from the limitations of the
adaptationist, ahistorical processualism developed in
the US. Classic Marxist concepts, such as ‘mode of
production’ and ‘social formation’ are combined with
novel constructs such as modo de �ida (mode of life)
to develop a systematized basis for archaeological
research that has none of the post-processual distaste
for an evolutionist grand narrative. In Latin America,
institutional constraints have prevented this theory
from being put into widespread practice, but in Spain
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the democratization of the late 1970s was associated
with expanded employment and funding in archae-
ology, and this in turn has led to a remarkably active
implementation of historical materialist research
strategies (e.g., Ruiz et al. 1986).

5. Conclusions

The societies that most archaeologists are concerned
with were not at the center of Marx’s attention, and
almost no information about them was available in his
andEngels’s day.To create aMarxist archaeology, one
must, then, critically and creatively deploy the central
themes of Marxist thinking. Archaeology is a disci-
pline that requires institutional support, and Marxism,
as a critical approach to historical inquiry, is not easily
or fruitfully institutionalized. At the same time, an
archaeological evaluation of critical Marxist variables,
such as property relations (‘it is always the relationship
of the owners … to the direct producers … which
reveals the innermost secret, the hidden basis of the
entire social structure’ [Marx 1967 [1894], p. 791]), is
not a straightforward task (Gilman 1997). As a result,
Marxist interpretations of the archaeological record
are only beginning to be developed.

See also: Ecology, Cultural; Evolutionary Approaches
in Archaeology; Marxism in Contemporary Socio-
logy; Marxist Geography; Soviet Studies: Culture
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A. Gilman

Marxist Geography

Geographical issues have assumed mounting signifi-
cance as society’s ability to affect nature has increased.
Indeed, geographical issues are among the most
profound questions facing societies. They bring into
question the very survival of modern humanity. In
response, many scholars have assumed critical stances
with regard to society’s influences on the natural
world. Marxist geography is one of these critical
analyses. Marxist geography agrees with conven-
tional geography that the focus of geographical study
should lie on the relations between society and the
natural environment, especially the environmental
fringe referred to as earth space, where society’s
multiple effects on nature are concentrated (see Geo-
graphy; Nature–Society in Geography). However,
Marxist geographers argue that capitalism, as an entire
way of life, has inherently destructive effects on nature
and space. Marxist geographers argue that crisis is
more severe in regions where capitalism is most
developed, organizationally, technically, culturally,
and economically. For Marxist geographers, ending
environmental crisis means ending the basic cause of
the problem, and this in turn entails transforming
capitalist societies. This radical intention differentiates
Marxist geography, analytically and politically, from
conventional social and environmental explanations.

1. History of Marxist Geography

The radical movement in geography began as part of
a culture of political opposition that coalesced in the
mid to late 1960s around social issues like inequality,
racism, sexism, and the environment, together with
geopolitical issues like the Vietnam War. Articles
dealing with socially relevant geographical topics
began to appear in the discipline’s mainstream jour-
nals. Until that time, geography had engaged mainly
in a conservative intellectual discourse, whether in the

form of regional descriptions, or the quantitative
analysis of spatial distributions of cities and industries.
In 1969, Antipode: A Radical Journal of Geography
was founded specifically to publish the new kinds of
work. Early issues of the journal dealt with urban and
regional poverty, discrimination against women and
minority groups, unequal spatial access to social
services, advocacy planning, Third World develop-
ment, and similar topics. For several years radical
geography used conventional philosophies and ana-
lytical techniques for studying this new range of more
socially engaged issues. Only gradually did socially
relevant radical geography, armed with an eclectic
critical politics, turn into a more disciplined Marxist
geography, aimed at the achievement of democratic
socialism (Peet 1977).

The transformation of radical geography into
Marxist geography was informed by a key text, Social
Justice and the City, written by Harvey (1973). This
series of essays records the author’s movement from a
liberal, critical position, focused on moral issues of
urban social justice, to a revolutionary position, based
in a philosophy of historical materialism. As scholars
and activists began to read Marx, in part stimulated by
Harvey’s work, in part propelled by the prevailing
culture of protest, and in part compelled by theoretical
differences with conventional geography, geographi-
cal thought was transformed in content and depth,
moving from an obsession with the empirical, the
descriptive, and the quantitative, to an equally com-
mitted obsession with philosophy, social theory, and
the politically engaged. Radical geography has had a
strong feminist presence since the early 1980s (Rose
1993). The discipline went through poststructural and
postmodern phases in the later 1980s and 1990s (Soja
1989). The last 30 years of the twentieth century saw
radical and Marxist geography emerging from the
backwaters and assuming a place of prominence in
contemporary critical social science (Peet 1998).

2. Historical and Geographical Materialism

The philosophical position adopted by Marxist geo-
graphers, often termed geographical materialism, is
derived from the Marxist philosophy of historical
materialism. Karl Marx and Friedrich Engels were
followers of the German idealist philosopher G. W. F.
Hegel. In Hegelian philosophy, events in the real
world were determined by prior thoughts in a separate
spiritual realm. Marx and Engels eventually turned
the spiritual aspect of this belief back on its material
base: consciousness, they claimed, was the product of
matter, rather than its origin. Marx retained from
Hegel’s idealism dialectical conceptions like develop-
ment through contradiction. However, this was re-
thought in terms of real, materialist dialectics, as with
the struggle between classes, or the contradictory
relations between society and nature, so that in-
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dividuals and societies were forced constantly to
transcend their former identities. In a dialectical,
geographical materialism, the natural and social
worlds are seen not as entities remaining eternally the
same, but as interacting processes capable of rapid,
and indeed dramatic, change.

Geographical materialism follows historical ma-
terialism by beginning its account of history with the
natural bases of life, or the environments inhabited by
groups of people, and with the modification of nature
through human action. As with other animals, the
assimilation of natural materials (‘metabolism’) was
‘the everlasting nature-imposed condition of human
existence … common to all forms of society in which
human beings live’ (Marx 1976, p. 290). Marx argued
that human survival had to be earned by the ap-
plication of labor to the natural world. Human
consciousness and intentionality were products of this
labor process rather than evidence of God’s grace. Yet
consciousness, as it evolved, enabled the further
development of the forces employed in the social
production of existence.

The social relations entered into by working people
had a contradictory aspect revealed in endemic social
struggles. In particular Marx focused on social re-
lations between a ruling class that owned the means of
production—the raw materials, machines, buildings,
infrastructures, and technologies that physically pro-
duced goods and services—and a working class de-
prived of independent means of livelihood, and forced
to work for wages. Class relations between owners and
workers, or between capital and labor, were based in
the extraction of surplus labor time, in a process Marx
called ‘exploitation.’

Societies were exploitative when owners took un-
compensated labor time from the direct producers.
Used in such a way, money became capital (hence
capital was formed by a social labor process rather
than private initiative) and social relations between
capitalist and laborer were exploitative (hence con-
tradictory in the sense of dialectics). Competitive
relations between capitalists compelled the re-
investment of capital in more efficient means of
production. Exploitation and competition were the
social bases of economic growth under capitalism. For
Marx, the exploitation process was an arena of intense
social struggle, with the owning ruling class using a
combination of economic, political, and ideological
force to ensure their dominance, and the working class
resisting through overt means like social organization
and rebellion, and hidden means, like reluctant com-
pliance. Following this analysis, Marxist geographers
as dialectical, geographical materialists, see advanced
societies, armed with powerful technologies, organized
by competitive and exploitative social relations,
having disastrously destructive effects on society,
culture and nature, for these societies combine rapid
economic growth with lack of social control over the
economy.

3. Social Relations with Nature

In geographical and historical materialism, humans
were originally natural beings whose consciousness
was directly interwoven with their reproductive ac-
tivities. But this was a differentiated unity of people
with nature. With permanent surpluses, interactions
with nature came to be mediated by unequal social
relations. For Marxist geographers this was a con-
tradictory movement: social surplus began a process
of emancipation from natural constraints; yet eman-
cipation was accompanied by internal social dif-
ferentiation marked by institutions of domination like
the state, patriarchy, and the market. The precise
resolution of the contradiction between emancipation
and domination forms the specific kind of society.

A further transformation in human nature occurred
with development of the productive forces. With
division of labor and commodity exchange, the in-
dividual was alienated from work, product and nature.
When production came to be primarily for exchange,
‘pristine’ or ‘first’ nature was separated from the
‘socially-produced’ or ‘second’ nature. Natural re-
lations came to be organized primarily through the
exchange of commodities, with nature treated as one
more commodity.

The production of second nature speeds up eman-
cipation but sharpens social differentiation. This twin
process was key to the bourgeois revolution, the
formative social process of capitalism, the making of a
class society in which economic growth occurs not for
the sake of need, but for purposes of profit and capi-
tal accumulation. While all societies have socially-
mediated relations with nature, capitalism differs in its
higher degree of complexity: under capitalism, natural
relations are determined by blind forces of competition
rather than deliberative human will. Under the ab-
stract dictatorship of competition, capital must ex-
pand continuously, stalking the earth in search of
raw materials, appending nature to the production
process. This argument leads some Marxist geo-
graphers (Smith 1984) to the conclusion that nature is
now ‘socially produced’ in the sense that no original
relation with nature is left unaltered and no living
thing unaffected. Yet the production of nature uni-
versalizes contradiction as capitalism creates new
barriers—scarcity of resources, nuclear technology,
and pollution of the entire earth environment (see
Feminist Political Ecology). This suggests, for some,
the ‘natural inevitability’ of social transformation
spurred by the ‘revenge of nature’ (e.g., the greenhouse
effect).

4. Mode of Production and Space

In such a context of competition, exploitation, strug-
gle, and environmental destruction, Marxists theorize
that social consciousness has to be diverted into
ideological forms. Primarily, ideologies rationalize
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and legitimate exploitation, but they also support
competition as efficient, and excuse environmental
destruction as necessary for economic growth and
continued employment. Marxists have extended the
notion of ideology deep into culture, claiming that
even common sense is a form of ideology (Gramsci
1971). The total ensemble of social relations, forces of
production, ideological forms of consciousness, and
political institutions that made up any social system
was termed, by Marx, the mode of production. For
Marx, social transformations essentially involved
shifts from one mode of production to another: from
gathering and hunting societies, organized by primi-
tive communal relations; to agricultural societies,
organized through tribal social structures; to state
societies, organized by payments of tribute and taxes;
and finally to industrial societies organized by capi-
talist social relations of competition and exploitation
(Marx 1976).

Marxist geography has maintained a serious effort
to clarify the relations between modes of production
and space. In some of thiswork, especially in structural
Marxist geography following the ideas of Althusser
(Althusser and Balibar 1968), space is seen as a ‘level’
or ‘instance’ in a mode of production. Each aspect of
social life is theorized as having a particular relation
with environmental space, each mode of production
creates distinct spatial arrangements, and successions
of modes of production alter landscapes in any given
space. Here the leading spatial theorist was the urban
sociologist Castells (1977). For Castells, any social
form, like space, can be understood in terms of the
historical articulation of several modes of production.
By mode of production Castells means the particular
combinations of economic, politico-institutional, and
ideological systems present in a social formation, with
the economy determining the mode of the production
of space in the last instance. In terms of this theory one
can ‘read’ the resulting space according to the eco-
nomic, political, and ideological systems which formed
it. An economic reading concentrates on the spatial
expressions, or ‘realizations,’ of production (factories,
offices, etc.), consumption (housing, sociocultural
institutions), and exchange (means of circulating
goods and ideas). The politico–juridical system struct-
ures institutional space according to processes of
integration, repression, domination, and regulation
emanating from the state apparatus. Under the ideo-
logical system space is charged with meaning, its built
forms and spatial arrangements being articulated one
with another into a symbolic landscape. For Castells
(1977, p. 127), the social organization of space can be
understood in terms of the determination of spatial
forms by each of the elements of the three instances
(economic, politico–juridical, ideological), by the
structural combination of the three (with economy
determining which instance is dominant in shaping
space), but also (empirically and historically) by the
persistence of spatial forms created by earlier social

structures, articulated with the new forms, in in-
teraction with the natural environment.

The intention behind this kind of work was to create
a science of space. An organized explanation was
attempted of the structural order of the forces and
relations that impinge on space. The idea was not how
economy is reflected in space, but how economy
arranges the political, cultural, and social organization
of space or, in a more sophisticated statement, how
economy is made up from its various spatial instances.
Yet this kind of scientific abstraction sometimes gave
structuralist work a quality of unreality, as though the
contents of space were laid down by driver-less social
machines passing over it. Also the return effects of
space on society are minimal and mechanical in some
structuralist approaches. Basically the approach
lacked the active mediation of human agency, people
as individuals, organized by social relations into
families, classes and institutions, and informed by
different kinds of consciousness (Gregory and Urry
1985).

The themes of social practice, consciousness and
space were developed further by the urban sociologist
Lefebvre (1991). Lefebvre proposed an analysis of the
active production of space to bring the various kinds
of space and the modalities of their genesis within a
single theory. Lefebvre’s thesis, simply put, was that
social space is a social product: every society, each
mode of production, produces its own space. Space
consists of natural and social objects (locations) and
their relations (networks and pathways). Yet while
space contains things, it is often thought of the
relations between them. For Lefebvre people are
confronted by many, interpenetrated social spaces
superimposed one on top of the other, what he calls a
‘hypercomplexity,’ with each fragment of space re-
flecting, yet hiding, many social relationships.

Lefebvre proposes an analysis of space, aimed at
uncovering the social relations embedded in it, using a
triad of spatial concepts:

(a) Spatial practice. Production and reproduction
secrete a society’s space, forming the particular loca-
tions and spatial systems, the perceived spaces
characteristic of each social formation. Social-spatial
practice, for Lefebvre, is practical, employs ac-
cumulated knowledge, yet also involves signifying or
semiotic processes.

(b) Representations of space. These are abstract
conceptions of space, employing verbal and graphic
signs (‘representations’) that are riddled with ideo-
logies subordinating people to the logics of social and
political systems.

(c) Representational space. This is space as directly
lived through associated images and symbols by its
inhabitants and users, but also by the writers and
artists who describe it. Representational space over-
lays physical space. Redolent with imaginary and
allegorical illusions, it makes symbolic use of natural
objects and is therefore studied by ethnologists,
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anthropologists, and psychoanalysts as well as socio-
logists and geographers. Representational space has
an affective center of everyday life (ego, bedroom,
house), embraces the loci of passion, action, lived
situations, and is essentially qualitative, fluid, and
dynamic.

The three moments of the triad, often called
perceived, conceived, and lived spaces, are held
together by dialectical relationships. The triad con-
tributes to the production of space in different
combinationsaccording to themodeofproductionand
the historical period. Relations between the three mo-
ments are never simple or stable, nor are they entirely
conscious. For Lefebvre, applying this triad means
studying not only the history of space as spatial
practice but the history of representations of space,
their interrelations, and their relations with practices
and ideologies. In particular, ideology achieves con-
sistency by taking on physicality or body in social
space, as urban forms, churches or courthouses for
instance. Indeed ideology per se might be said to
consist primarily of a discourse on social space. So for
Lefebvre, representations combining ideology and
knowledge within sociospatial practice supplant the
Marxist concept of ideology alone, and become
the most appropriate tool for analyzing space (see
Gottdiener 1995 on the semiotics of space).

5. Spatial Relations

Marxist theories see the relations between societies—
often termed ‘spatial relations; by Marxist geo-
graphers—in terms of exploitation, conquest, and
domination. During the 1970s a series of articles drew
out the spatial implications of Marxist theory in a
‘capital logic’ school of spatial thought. This kind of
Marxist geographic theory began with contradictions
in the historical dynamic of capitalism and moved to
manifestations of these contradictions in space. Spatial
relations between environmentally embedded social
formations are thought of as modifying, and even
transforming, their internal social, economic, and
political contents. Thus, the geography of capitalism is
composed of unevenly and differently developing
social formations. As social contradictions build
internally in any social formation, its external socio-
spatial relations also change, with effects transmitted
elsewhere, or antidotal solutions imported. This may
slow down or redirect the build up of contradiction in
one social formation, but may qualitatively change the
development of social formations elsewhere in space
where, in interaction with local (class-dominated)
processes, new hybrid social formations come into
existence. The complex interplay across space between
the social formations of a global system is called
‘spatial dialectics’ (Peet 1981).

In such approaches, interregional social relations
are often theorized as spatial components of a more

general internal–external dialectic. For Harvey (1975)
the Marxist theory of economic growth under capi-
talism puts capital accumulation at the center of a
dynamic and inevitably expansionary mode of pro-
duction. This dynamism encounters barriers (in labor,
means of production, markets) which precipitate crises
(chronic unemployment, realization crises, etc.) with
the eventual result of a shift in the capital accumu-
lation process to a higher plane (new social wants, new
markets, etc.). Newly ‘rational’ locational patterns
and improvements in transportation and communi-
cation are an inevitable, necessary part of capital
accumulation. But there is a spatial aspect to con-
tradiction: in overcoming spatial barriers and ‘an-
nihilating space with time’ spatial structures are
created which ultimately act as barriers to further
accumulation. This is particularly the case when
capitalism comes to rely on immobile, fixed capital
(i.e., means of production fixed in space) rather than
more mobile variable capital (i.e., labor). Then capital
has to negotiate a path between preserving the value of
past investments in the built environment (the urban
landscape, for example) and destroying these in-
vestments to make new room for accumulation (urban
renewal). The virtue of Marx’s location theory, dis-
persed though it may be in textual fragments, lies in
the way space can be integrated into ‘fundamental
insights into the production of value and the dynamics
of accumulation’ (Harvey 1975, p. 13).

In terms of geographical theory this dynamic theory
of contradictions contrasts with conventional (bour-
geois) location theory employing an equilibriumanaly-
sis of optimal spatial configurations: as Harvey
claimed (1975, p. 13):

The Marxian theory … commences with the dynamics of
accumulation and seeks to derive out of this analysis certain
necessities with respect to geographical structures. The
landscape which capitalism creates is also seen as the locus of
contradiction and tension, rather than as an expression of
harmonious equilibrium … The Marxian theory teaches us
how to relate theoretically, accumulation and the trans-
formation of spatial structures and ultimately … the reci-
procal relationships between geography and history.

Thus, the internal and external dimensions of space
are linked to each other and with capital accumula-
tion. Revolutions in the productive forces, the in-
creasing scale of production, and the concentration
and centralization of capital are paralleled by urban
agglomeration in a widening international capitalist
space.

Smith (1984) argued that different conceptions of
space were produced by different types of human
activities; hence there was a history of theories of space
forming part of the history of the human experience.
The increasing scale of human intervention in nature,
with advance of the forces of production, is seen as the
historical-material basis of a theoretical bifurcation of
absolute, natural, and physical space (the world of
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physical and natural phenomena) from relative and
social space (the humanly-constituted field of social
events). For Smith, the development of the forces of
production transforms absolute (natural) space into
relative (social) space in a contradictory movement.
Development emancipates society from the con-
straints of natural space, leading towards ‘equaliz-
ation,’ but only by sinking capital into certain spaces,
producing ‘differentiation’ and a relativized space.
These contradictory movements determine the specific
forms of capitalist space as synthetic outcome: ‘Space
is neither leveled out of existence nor infinitely
differentiated. Rather the pattern that results is one of
‘‘uneven development’’’ (Smith 1984, p. 90). Inte-
grating the geographical notion of ‘scales’ (urban,
national, global) as levels of specificity, with temporal
notions of rhythms, cycles and long waves, Smith
proposes a ‘see-saw’ dynamic of uneven development:
‘capital attempts to see-saw from a developed to an
underdeveloped area, then at a later point back to the
first area which is by now underdeveloped’ (Smith
1984, p. 149). Smith finds see-sawing to have a higher
propensity to occur at the urban level, where mobile
capital destroys, then gentrifies, inner city neigh-
borhoods. For Smith the real resolution between
equalization and differentiation can be achieved only
by global political cooperation among working-class
peoples.

The culminating triumph in a series of this series of
creative exegeses came with Harvey’s The Limits to
Capital (1982), a reading of Marx’s Capital organ-
ized around three versions of a general theory of
capitalist crisis. The first version sees crises of over-
accumulation—more capital produced than opport-
unities for using it—resolved through violent episodes
of the destruction of value, times when capitalists turn
on each other, yet workers end up paying the social
costs (Harvey 1982, pp. 190–203). The second version
examines the expression of productive crises in
money and finance, speculative booms and busts
which require the intervention of the state: in an
internationalized economy, crises take the form of
interstate competition over shifting the effects of
devaluation, with national policies to export the effects
of crises, and imperialism, neocolonialism and even
war as potential ‘solutions’ (Harvey 1982, pp. 324–9).
The third and last version integrates geographically
uneven development: devaluations of capital are sys-
tematized into the continuous restructuring of space
through interregional competition. Harvey focuses on
‘switching crises’ in the movement of capital from one
place to another and crises in the hierarchy of capitalist
institutions, so that problems which originate in the
chaos and confusion of local events build upwards
into global crises. For Harvey, the basic rhythm of
crisis involves regional economies, or more broadly
regional class alliances, periodically alleviating inter-
nal crises through transformations in external re-
lations in a spatial ‘fix’ which again has imperialism as

its integral component—hence, ‘an interpretation of
interimperialist wars as constitutive moments in the
dynamics of accumulation’ (Harvey 1982, p. 443).
What better reason, he asks, could there be for
declaring that capitalism’s time has passed, and that
there is a need for a saner mode of production?

6. Politics of Space and Nature

Marxist geographers argue, in general, that the social
inequalities endemic to capitalist societies result in
spatial inequalities, regional and local differences
within and between societies. The capitalist world is
split between countries that have far more production
and consumption than their peoples need, so that a
range of problems appear, from overweight children
to excessive pollution, and countries that have too
little, with their own range of problems, such as
starving children and extreme vulnerability to natural
disasters like earthquakes and floods. Uneven spatial
development also brings entirely different degrees of
economic pressure to bear on the natural world, so
that environmental crises appear unevenly as they
accumulate into global catastrophes. Some Marxist
theories of space, based in dependency and world
systems theories (Frank 1969, Wallerstein 1974), argue
that overdevelopment in the First World is predicated
on underdevelopment of the Third World. This in-
teraction between geography’s space dimension and
its environmental interests provides the theoretical
basis for a range of radical politics linking develop-
ment with nature. Marxist spatial theorists advocate
evening out the development process so that basic
needs can be met everywhere. Again this requires
fundamental changes in social organization, especially
in the ways societies relate over space.

Social scientists in the Western tradition of Marxism
favor rational and democratic ways of controlling
society’s environmental and spatial relations. The
notion of state ownership of productive resources has
always been far weaker in the Western tradition of
Marxism than in the Soviet or Eastern tradition.
Marxists believing in all-powerful states have long
been countered by others believing just as strongly in
workers’ self-management, cooperative organization,
participatory democracy, and democratic planning.
Marxists essentially believe in extending democracy
from the political sphere to all aspects of social life,
especially the productive and reproductive spheres,
that is, democratic control over factories, offices,
schools, and families. Marxists think that people
directly responsible for their fundamental social and
economic activities can reach collective decisions that
are more rational and far-sighted than those reached
by political and economic elites distanced from direct
contact with real social practices. In this way demo-
cratic socialism is seen by Marxist geographers as the
final culmination of the Enlightenment project of
rationality, equality, and liberation.
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See also: Development: Socioeconomic Aspects;
Human–Environment Relationships; Marxian Eco-
nomic Thought; Marxism in Contemporary Socio-
logy; Marxist Social Thought, History of; Resource
Geography
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R. Peet

Marxist Social Thought, History of

1. Critique of Political Economy

In the twentieth century Marxist social thought has
taken many different and opposing forms: revisionist,
revolutionary, structural, critical, humanist,New Left,

social relations, rational choice, etc. Their common
denominator is that they appeal to Marx as their
original source.

Marx himself began with a critique of modern
natural law theory; that is, the way of thinking which
dominated the Western tradition of political and
economic thought. Modern natural law theory took
two main forms, empirical natural law which prevailed
within political economy and idealist natural law
which prevailed in political philosophy. Marx argued
that modern natural law theory made vast strides in
advancing social thought and in identifying the do-
main of the social. However, he thought that the
discursive framework within which classical political
economy and philosophy moved failed to distinguish
adequately between what is social and what is natural,
or more precisely failed to distinguish the place of the
social in nature as a whole (Fine 1984).

Marx saw classical political economy as having
made great advances in understanding the social
character and historical origins of the economic forms
of the modern age—value, exchange value, price,
money, capital, interest, rent, profit, etc. It recognized
that human labor is the ground of value and that the
economic system as a whole only reached fruition in
the modern age—at the end of history rather than at
its beginning. Marx argued, however, that classical
political economy naturalized labor as the source of
value and never questioned in what kind of social
organization or under what social circumstances labor
would take the form of value. The way Marx put this
is that in analytical terms political economy was
strong: it perceived that the magnitude of value was
determined by the average amount of labor time that
goes into the production of a commodity. But dialec-
tically political economy was weak: it treated the fact
that things take the form of commodities and are
bearers of value as a natural fact of life rather than as
the product of determinate social relations, and it
treated the historical emergence of the modern com-
mercial, commodity-producing economy as the tri-
umph of reason over the manifold forces which
constrained its fruition in the past (see Political
Economy, History of ).

Vis-a� -vis empirical natural law theory, Marx saw
himself as the first to comprehend adequately the
social character of the value form and to release it
from the naturalistic framework in which it had been
captured by natural law. The claim to be the first was
true, although he did not recognize that Hegel’s
critique of natural law pre-empted and prefigured his
own—a fact which has only recently been recognized
by Marx–Hegel scholars (Rose 1981). Marx wrote
Capital as a critique of political economy: not as an
economics text but as a study of a society dominated
by the dull compulsion of economic forces; not as an
economic determinism but as an analysis of a society
in which the economic is determinant. The subject
matter of Capital concerned the inhuman, alienated,
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and exploitative social relations that lie hidden behind
the fetishized forms of modern economic rationality.

To read Marx as an economic determinist as many
of his followers have done, or to accuse him of
economism as many of his critics have done, is to miss
the mark in as much as Capital was a critique of a
social world in which:

(a) The exchange of things is a primary condition of
intersubjectivity.

(b) Things appear as bearers of exchange value or
prices.

(c) Access to things is primarily mediated by the
ability to purchase them.

(d)Humanactivity is subordinated to themovement
of things and the fluctuations of the market (for the
more traditional reading of Marx’s economics, see
Dobb 1946, Meek 1973, Sweezy 1969, Mandel 1978).

Capital was a critique of a society which actualizes
economism. It treated the very idea of ‘the economic’
as a product of definite social relations of production
and conceived a truly human, social world in terms of
the overcoming of ‘the economic’ as such. Capital was
an attempt to understand a social world in which
everything has its price, even the capacities of our
body and soul, and humanity is a slave to the products
of its own labor (for this social reading of Marx’s
economics, see Sayer 1979, Clarke 1982).

The key proposition in Marx’s ‘economic’ writings
was that economic forms and categories are the visible
expression of determinate social relations of pro-
duction. It is misleading, therefore, to say that Marx
called the economy the base on which legal, political,
and ideological superstructures rest (Williams 1983).
Marx was not consistent in his use of terminology but
if we can still speak of a ‘base,’ it is constituted by
social relations and not by their economic forms. The
imagery that informs Capital is not that of base and
superstructure but of form and content—economic
form and social content. The approach that Marx
adoptedwas to start by analyzing the forms themselves
(commodity, value, use value, price, money, capital,
interest, profit, etc.), then uncover the alienated social
relations concealed behind these forms, and finally
explain why these social relations manifest themselves
in the formofmaterial relations between things (Rubin
1972). Marx called this post-enlightenment form of
superstition and domination the ‘fetishism of the
commodity.’

2. Critique of Political Philosophy

One potential weakness of this social approach to
Marx’s ‘economic’ writings is that it might give the
impression that the economic forms of capitalist social
relations are its only forms, or at least that they are its
essential forms. Other noneconomic forms of modern
social life—moral, legal, political, cultural, etc.—
might thus be perceived as being in some sense

epiphenomenal or inessential. Even when it was
recognized that Marx offered a social critique of
political economy rather than an economics, there still
remained something rather arbitrary in the way in
which he treated the economic as a privileged sphere of
social life. Within traditional Marxism this led to a
number of possible solutions. At one pole, that of
revisionist Marxism, legal, political, and cultural
forms usually appeared to be entirely dissociated from
and independent of capitalist social relations (as in
Eduard Bernstein’s E�olutionary Socialism). At the
other pole, that of revolutionary Marxism, they
usually appeared to be entirely determined by capi-
talist social relations (as in Lenin’s State and Re�-
olution). In the middle they have often appeared in the
manner of structuralist Marxism to be ‘determined in
the last instance’ by economic forces or to be ‘relatively
autonomous’ and have their own efficacy (Althusser
1965, Poulantzas 1980). Within most forms of con-
temporary Marxism, it still seems that there are
immediate internal connections between capitalist
social relations and economic forms that are not
shared between capitalist social relations and the
moral, legal, political, and cultural forms of the
modern age.

For some Marxists, particularly those confronted
by the rise of fascism in the 1930s, there was a need to
rescue Marxism from the grip of economists and
revive it as a theory of the whole social totality. The
key to achieving this was to reconsider the relations
between Marx and the tradition of German idealism
out of which he emerged, and in particular the relation
between Marx and Hegel. This was characteristic of
those Hegelian Marxists who belonged to or were
influenced by the Frankfurt School of Critical Theory.
They argued that, if economic determinism is one
aspect of our social world (the aspect which Marx
analyzed in detail), the other is that which Hegel called
the ‘right of subjective freedom’ which he analyzed in
its various legal, moral, political, and aesthetic dimen-
sions (e.g., Hegel, Philosophy of Right). The basic
insight of Hegelian Marxism in all its forms was that
there is more to capitalism than the circuits of capital:
there is Kant as well as Bentham, political philosophy
as well as political economy, the fetish of the subject as
well as the fetish of the commodity, free will, morality,
and personification as well as determination, instru-
mental rationality, and reification (Luka� cs 1971,
Luka� cs 1975, Marcuse 1989, Adorno 1973). However,
the most characteristic gesture of critical theory was to
treat the forms of right, law, and morality either in
terms of the logic of illusion (the illusions of liberal
individualism) or a logic of anachronism (treating
aspects of bourgeois society in the period of its
ascendancy as if they were still operative in its period
of decline; see Critical Theory: Frankfurt School ).

The one-sided, economic view of capitalist social
relations has also been unconvincing to non-Marxists
who have recognized that the modern age conveys
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ideas of personality, free will, moral agency, individual
rights, legal equality, collective self-regulation, etc. as
well as material relations between things (Kolakowski
1978, Lichtheim 1964). In response, Marxists of
various stripes have wanted Marxism to acknowledge
that the individual is a juridical, moral, political, and
cultural subject as well as a ‘bearer’ of economic forces
and that bourgeois society produces ‘high’ moral,
political, and cultural values as well as the bare cash
nexus. If it is inadequate to say that the language of
individual right and moral agency is merely an illusion,
or that it is an anachronism inappropriate to our own
age, then the difficulty is how to understand the place
of this language within the totality of social life and
how to move, as it were, from the circuits of capital to
capitalism as a whole.

3. Humanist Marxism and Stalinism

In the latter half of the 1950s, a new wind was
beginning to blow. In the East it was marked by
mounting dissidence partly in reaction to the reve-
lations made at the Twentieth Congress of the CPSU,
the 1956 Hungarian uprising and its suppression by
Soviet troops. In the West it was marked by the birth
of the New Left and of the new social movements
(antiwar, antinuclear, shop stewards, etc.), which
fought against the moral myopia characteristic of the
Cold War and for a perspective capable of looking
beyond existing social forms and comprehending new
social forces. In the Colonies it was marked by anti-
colonial and anti-imperialist revolts whose main aim
was national self-determination (Fanon 1965). Within
all of these movements there were residues, often
strong, of a more traditional Marxism. However there
was also growing evidence of a Marxism which put
human needs before dogma, and social relations
before institutional arrangements, which recognized
that choices can and must be made along the way to
socialism and that conscious human agency plays a
part in the making of history. It was a Marxism which
rejected the coupling of socialism and barbarism that
was the mark of Stalinist rule and which sought to
reconnect Marxism to the idea of humanity (see
Totalitarianism).

As an alternative to the deformed socialism of the
post-Stalinist states, there was posited a humanist
Marxism which reaffirmed faith in the revolutionary
potential not of the human race or of the dictatorship
of the proletariat, but of real men and women. Such
dissidents were denounced by the official communist
press, and sometimes by the more orthodox Trotskyist
opposition, for the sins of idealism, subjectivism,
romanticism, clericalism, and humanism. But they
represented the rediscovery of the ‘social’ in socialism
that had been squeezed out of existence once the
latter was turned into a ruling abstraction (see
Dunayavskeya 1964, Draper 1977, James 1992).

Marxist humanism emphasized Marx’s own aware-
ness of the limitations of a critique in which ‘the
connection of political economy with the state, law,
morality, civil life, etc. is only dealt with insofar as
political economy itself professes to deal with these
subjects,’ as well as his ambitious life-project: to
‘present one after another a critique of law, of
morality, politics, etc. … and then finally … to show
the connection of the whole.’ However, as the Marxist
historian Edward Thompson put it, there was also a
growing sense that Marx himself was ‘trapped within
the circuits of capital’ and ‘only partly sprung that trap
in Capital’ (Thompson 1978). It seemed that Marx was
increasingly sucked into the theoretical whirlpool of
political economy whose categories were interrogated
and re-interrogated but whose main premise, the
possibility of isolating the economic from other fields
of social study, was left intact. The structure of Capital
appeared to be dominated by the categories of its
antagonist, namely the economic sphere itself, and to
remain fixed within this order of things.

It was widely argued that, although Marx could not
be blamed for the deformations of traditional Marx-
ism, neither could he be simply exonerated. There was
no ‘virgin untouchable purity of original Marxism to
which Stalinism owes no kinship’ (Thompson 1978). If
Marx’s one-sidedness appeared, like Antigone’s com-
mitment to family love, wrong only because it was
one-sided and to be valid within its own terrain, the
ideology of Stalinism was seen to justify the exercise of
totalitarian terror against both its ‘own’ people and
subject nations, and to conceal the social relations
(within the workplace, within the party, within the
trade unions, within everyday life) which lie beneath
absurdly idealized conceptions of state property and
workers government.

Affirming the unity of human experience, humanist
Marxism treated Marx’s failure to explore other
subjects systematically as symptomatic of a certain
imprisonment within the very economic categories
whose social content he dedicated himself to under-
standing. It argued that law, morality, culture, etc.
belonged to a different logic from that of capital and
that the influence of the latter should be conceived as
one of corruption rather than constitution. This
attitude might be exemplified in Thompson’s assertion
at the end of his study of class law in eighteenth-
century England that the rule of law itself is an
‘unqualified human good’ (Thompson 1977). Most
important, Marxist humanism maintained that the
philistine character of official Communist ideology lay
in its denial of the creative agency of people. When
people are considered merely as units in a chain of
determined circumstances, what disappears is the fact
that we are moral and intellectual beings capable of
making our own history, confronting adversity, and
surmounting the limitations imposed by circum-
stances. It was this denial of human agency that
Thompson called a ‘heresy against man’ and which
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destroyed from within the social dimension of Marx-
ism. In the Communist world this heresy against
people took the shape of a pseudo-Marxist ideology
which served only to buttress the ruling bureaucracy.

4. New Left Marxism

The rise of nontraditional forms of Marxism—critical
theory in the 1930s, humanist Marxism in the 1950s,
and then New Left Marxism in the 1960s—was
accompanied by the discovery, translation, and dis-
semination of the young Marx’s early writings. These
included his analysis of alienated labor as the key to
understanding private property (in the Economic and
Philosophical Manuscripts), his attack on the latent
authoritarianism of the modern state that he (wrongly)
attributed to Hegel’s philosophy of right (Critique of
Hegel’s doctrine of the state), and his revolt against the
anti-Semitism he detected within some sections of the
German socialist movement (On The Jewish Question).
The recovery of Marx’s analysis of the modern social
division between the self-interested atomism of civil
society and the abstract community of the political
state—and its manifestation as a split within every
individual between the bourgeois and citoyen—helped
rescue the social character of Marx’s critique from
both the stagnant depths of economic determinism
and the giddy heights of political philosophy. In
practice this meant the renewal of the critique of the
cultural, legal, and political forms of modern society.
This included state property as well as private prop-
erty, collectivity as well as individual personality,
bureaucracy and the Party as well as representative
government, and the endeavor to overcome the bour-
geois and socialist mystifications which surrounded
these forms of cultural, legal, and political life (Colletti
1974, McLelland 1969).

The exposure of Marx’s early writings to public
discussion was accompanied by the publication (in
German in 1953 and translated into English in 1973),
of Marx’s rough draft of Capital, known as the
Grundrisse and written in a rush of revolutionary
expectation in 1857–8 (Nicolaus 1973, Rosdolsky
1977). This made Marx’s debt to Hegel in his later
‘scientific’ writings far clearer than it had been. There
was interplay between the revelation of previously
unknown, untranslated, or obscure writings by Marx
and what contemporary Marxists themselves wanted
to find in Marx’s work. It brought to the fore a
thematic present on the margins of Capital but more
evident in the Grundrisse, namely Marx’s critique of
the alienated social forms of modern ‘subjectivity’: the
forms taken not by the products of human labor but
by the producers themselves, the subjects of human
labor who produce goods, bring their commodities to
the market, interact with one another, express their
creativity and take their leisure.

New Left Marxism, with its very strong spirit of
rebellion, discovered an implicit hypothesis in Marx’s
work: that the fetishism of the commodity (the product
of human labor) is accompanied by the fetishism of the
subject (the producer or laborer) as the split halves of
an original unity. Now everything was conceived as a
‘social relation’—money, capital, the law, the state,
abstract right, etc.—and the times looked promising
for Marxist social thought. There was a revival or
resurgence of Marxist writings on the critique of law
(Pashukanis 1983, Fine 1984), the critique of the
capitalist and socialist state (Holloway and Picciotto
1978, Clarke 1991), the critique of bourgeois culture
(Jameson 2000), the critique of alienation (Meszaros
1970, Ollman 1973), the conditions of radical democ-
racy (Miliband 1988, Habermas 1974), etc.

In post-1968 politics, Marx’s early writings were
often cited in order to dismiss the whole complex,
differentiated edifice of bourgeois authority and demo-
cracy as a sham and to put in its place an alternative
conception of ‘true democracy.’ New Left Marxism
distinguished between two traditions: that of formal
democracy aligned to representation, and that of true
democracy aligned to an anti-representational tra-
dition of natural law indebted to Rousseau. The idea
was taken from the young Marx, that the so-
called democratic state allows the people to appear
only as ‘fantasy, illusion, representation,’ that it offers
no more than a ‘ceremony’ or ‘spice’ of popular
existence, that it expresses ‘the lie that the state is in the
interest of the people,’ and that the existing world has
to be ‘turned on its head’ if the people are to enter the
political stage as they should, in person rather than
through representation, in flesh and blood rather than
in name alone, in actuality rather than in mere form.

This was the thread that Lucio Colletti picked up in
his introduction to the Penguin edition of Marx’s
Early Writings (1974). He argued that the revolution-
ary tradition From Rousseau to Lenin (1972) had as its
center the critical analysis of parliamentarism and of
the modern representative principle itself, and the
conviction that sovereignty must no longer be trans-
ferred to government by the people but be retained by
the people themselves. The idea of revolution was
represented not as a transfer of power from one class
to another but a transition from one form of power to
another—from the alien form of the political state in
which the people are only ideally present, to a power
that is ‘directly into the hands of the people.’

This spirit of radicalism was caught, for example, in
Guy Debord’s Society of the Spectacle (1977). He
directed the critique of representation east and west: at
a Leninism where the representation of the working
class radically opposes itself to the working class, and
at a parliamentarism where the people in miniature
opposes itself to the people themselves. He depicted
the representative principle as ‘the quintessence of
modern domination … the concrete inversion of life
… the heart of the unrealism of the real society.’ The
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Commune�Council, by contrast, was shown as the
form in which all prior divisions between rulers and
ruled are finally overcome and where specialization,
hierarchy, and separation end. Debord construed the
latter as an institution that is fundamentally anti-
institutional, a form of representation which only
actuates the generalization of communication, a form
of organization which recognizes its own dissolution
as a separate organization, a power which can no
longer combat alienation with alienated forms.

This vision of the Commune�Council was vulner-
able to the criticism that it was as abstract as the power
against which it protested. It encountered the realist
criticism that, viewed as an institutional system and
bared of its revolutionary mystique, the Commune�
Council manifests its own tendency toward hierarchy
and alienation. The rationalist criticism argued that,
judged in terms of its capacity for rational decision-
making, the face-to-face structures of the Commune�
Council fall victim to the vagaries of public opinion or
the contingencies of the loudest voice. The modernist
criticism argued that the idea of a true democracy
echoed an old European tradition of natural law
theory, eventually going back to Aristotle, which
conceived the political state and civil society as an
undifferentiated unity.

5. Contemporary Marxism

Marx often defined himself through his opposition to
Hegel. He praised Hegel for having discovered the
‘correct laws of the dialectic’ but indicted him for
mystifying the dialectic. He argued that in Hegel the
dialectic was ‘standing on its head’ because it trans-
formed the process of thinking into an independent
subject; while he, Marx, recognized that ‘the ideal is
nothing but the material world reflected in the mind of
man and translated into forms of thought’ (Postface to
Capital 1). He argued that Hegel’s mystical dialectic
served as a philosophy of the state to ‘glorify what
exists,’ while his own dialectic was by contrast ‘a
scandal and an abomination to the bourgeoisie’
because it ‘included in its positive understanding of
what exists a simultaneous recognition of its negation,
its inevitable destruction.’ Hegel was Marx’s Doppel-
ganger: the ghostly double that allowed Marx to be
Marx. By making Hegel logical and conceptual, Marx
constructed himself as historical and material.

This account was deceptive both in respect of Hegel
and Marx himself. In fact, Marx’s analysis of the
value-form was no less logical and no more historical
than Hegel’s analysis of the form of abstract right.
Their respective methodologies were almost identical
(Fine 2001). Within contemporary Marxism the
relation between Marx and Hegel continued to con-
found scholars who echoed Marx’s own conviction
that Hegel got everything upside down and that Marx
was the one who put the world and Hegel back on their

feet. There was a tendency within Marxism to treat
what Marx said about Hegel as the truth of Hegel
without any independent judgement, and to fixate on
the logic of inversion which overshadowed Marx’s
own writings. One result of this was an increasing
stress on the historical specificity not only of the
objects of Marx’s analysis (such as the economic forms
of value, money, capital, etc.) but also of the critical
consciousness that attempts to grasp them.

For example, in his critique of traditional Marxism
and revival of critical theory, Moshe Postone (1996)
radicalizes Marx by pushing the idea of historical
specificity to its limit. He argues that not only are the
economic categories of Marx’s theory historically
specific but also the categories Marx employs to
analyze these economic forms, especially that of labor.
Postone’s charge against traditional Marxism is that it
does not historicise enough, that it treats certain aspect
of Marx’s theory, say the mode of production in
contrast to the mode of distribution, as transhistorical.
Postone pushes to the fore the historical specificity not
only of the commodity form, but also of industrial
production, the working class, the category of labor as
a tool of analysis, and even the epistemological
opposition between subject and object. He looks to the
transformation, abolition, supersession, destruction
and�or transcendence not only of the historically
specific forms of social life characteristic of our age,
but also of the historically specific critical conscious-
ness whose aim is to abolish both these forms.

This type of Marxism takes to the limit Marx’s
critique of bourgeois ideology: that is, the tendency to
universalize the particular and to eternize what are in
fact historically specific values, including those of
science and critique themselves. Its conception of
history has in turn opened up new areas of debate. The
idea that a relation is historically specific, however,
tells us little about the nature of the relation itself or
about whether it ought to be abolished. It reflects
rather the culture of a historically self-conscious age
that declares that both knowledge and reality are
transitory and surpassable and that what seems
unquestionably true to one age differs from what
seems unquestionably true to another. It is a culture
that discloses a variety of conflicting historical ‘truths’
with no transhistorical criteria for judging between
them. It opens the door to a variety of ‘post-Marxist’
outcomes: a skeptical paralysis which abandons all
faith in knowledge and enlightenment; a pragmatic
make-believe which hopes that a pretended faith might
do the work of an actual faith; a new faith in
democracy and democratization which offers a singu-
lar political solution to all the alienated forms of
social life; or even a new kind of ideological fanaticism
which seeks to achieve certainty only by making itself
true (see Ideology, Sociology of ).

Marx argued in The Communist Manifesto that the
fleeting transitoriness of all values, relations, forms,
and types of knowledge was an expression of a
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practical nihilism inherent in bourgeois society: ‘All
fixed, fast frozen relations, with their train of ancient
and venerable prejudices and opinions, are swept
away, all new formed ones become antiquated before
they can ossify. All that is solid melts into air.’
Bourgeois society, Marx wrote, drowns religious
fervor, chivalrous enthusiasm, and philistine senti-
mentalism in the icy water of egotistical calculation; it
resolves personal worth into exchange value; it strips
of its halo every occupation hitherto honored; it
reduces the family to a mere money relation; it
profanes all that is holy; it substitutes expansion,
convulsion, uncertainty, motion, smoke for everything
that was permanent, fixed and certain. The bourgeois
in this account sees only the transitoriness of things in
a world where nothing lasts, nothing has value. Marx
emphasized the revolutionary character of the modern
bourgeoisie in confronting traditional philosophy and
in devaluing all eternal values and timeless ideas. Yet
to the extent that Marxism turns the idea of historical
specificity into a doctrine of movement, transitoriness,
and surpassability, rather than into an investigation of
the burden of history bearing down on the present, it
begins to mimic the destructive aspect of bourgeois
consciousness. It sees the historicity of things only in
the sense that every existing social form is equally
deprived of value.

In the face of these difficulties within contemporary
critical theory, Ju� rgen Habermas (1996) and the New
German School of Critical Theory have reaffirmed the
rational aspect of Marxism by appealing to the
rational structures of an ideal speech situation. Haber-
mas launched a major critique of the attachment of
Marxist social thought to what he reads as the nihilistic
ways of thinking characteristic of postmodernism and
has endeavored to reconnect Marxism with a repub-
lican tradition as indebted to Kant as to Rousseau. In
pursuit of a postmetaphysical theory of right, he draws
heavily on Kant’s Metaphysics of Justice in re-
conceptualizing radical democracy as a differentiated,
complex, lawful, and representative system of right,
buttressed by an active civil society and open public
sphere. Habermas achieves this re-appropriation of
Kant by proceduralizing natural right and by thus
overcoming what he sees as Hegel’s emphatic stat-
isation of right and Marx’s equally emphatic soci-
alization of right. Hegel and Marx’s radical critiques
of natural right theory are both viewed with sus-
picion.

6. Conclusion

The problem of what Marxist social thought is, is not
resolved. One wing of contemporary Marxism, some-
times called the Social Relations School, has perhaps
protested too much that x and y and z are ‘social
relations’ and has thereby lost sight of the natural

world of things and people, use values, and human
beings, which inhabit these social relations. Social
relations are turned into a subject in their own right
and everything else appears by comparison inessential
and derivative. The reification of ‘the social’ as the
foundation of all cultural, political, and economic
forms has in turn sparked either antifoundationalist
critiques of Marxism or attempts to reconstruct
Marxism as a form of antifoundationalism (Nancy
1991, Derrida 1994). The other wing of contemporary
Marxism is known as analytic or rational choice
Marxism. It has been characterized not only by its
respect for traditional canons of argumentation to
which it subjects Marxist propositions, but also by a
methodological and normative individualism which
seeks to reinstate the individual in Marxist thought,
both in terms of historical explanation of existing
society and the formulation of a just society. Rational
choice Marxism may be seen as reflecting the rational-
ization and individualization of contemporary West-
ern society. However, the proposition that it is possible
to analyze social life as if its basic units were rational
individuals is a statement of social ontology which
takes the perceived weakening of social bonds within
the modern age as its starting point (Cohen 1978,
Elster 1985).

Marxist social thought is now considered ‘dead’ by
many commentators. This perception is due partly to
external reasons, such as the decline and fall of official
Communism, but also to internal deficiencies within
contemporary Marxism itself. Thus the sociology of
Erving Goffman and the discourse theory of Michel
Foucault seem to have more to say about power
relations in the prison, asylum, factory, family, army,
school, police, everyday life, etc. than Marxist state-
theorists. Yet Marxism remains a crucial resource if
the drive to dissociate power from social life or to
subordinate social life to the unidimension of power is
not to be entrenched.

Marxist social theory is an international phenom-
enon with strong roots in the West, the East and the
Colonies. It has now entered into a new era. It has lost
the state support it received from the Soviet Union and
its satellites. It has lost the ideological closure with
which it was once associated. Its attachment to social
movements has also declined. It is now part of a post-
Communist age and has to respond to new problems
of globalization. In this transition, the history of
Marxist social thought is itself being reviewed. Marx’s
relation both to the natural law tradition and to the
other nineteenth century rebels against the tradition,
from Hegel to Nietzsche, has been revisited in more
open and critical ways. The distinction between
Marxism and other forms of twentieth century social
thought has been made less sharp and severe. What
comes to mind is the thought that Marxist social
thought does not have its own history and that what
we call its history is a manifold of stories each
construing itself as the narrative heir to Marx’s
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writings. The potentiality this opens up is of a new
wave of social thought which will draw inspiration
from Marx’s writings without all the old demarcations
and dependencies.

See also: Aristotelian Social Thought; Communism;
Critical Theory: Frankfurt School; Existential Social
Theory; Gramsci, Antonio (1891–1937); Marx, Karl
(1818–89); Marxian Economic Thought; Marxism in
Contemporary Sociology; Marxism�Leninism; Mar-
xist Archaeology; Marxist Geography; Nostalgic
Social Thought; Pragmatist Social Thought, History
of; Socialism; Utilitarian Social Thought, History of;
Weberian Social Thought, History Of
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Masculinities and Femininities

Masculinities and femininities refer to the social roles,
behaviors, and meanings prescribed for men and
women in any given society at any one time. As such,
they emphasize gender, not biological sex, and the
diversity of identities among different groups of
women and men. Although we experience gender to be
an internal facet of identity, masculinities and femin-
inities are produced within the institutions of society
and through our daily interactions (Kimmel 2000).

1. ‘Sex’ �s. ‘Gender’

Much popular discourse assumes that biological sex
determines one’s gender identity, the experience and
expression of masculinity and femininity. Instead of
focusing on biological universals, social and behavior-
al scientists are concerned with the different ways in
which biological sex comes to mean different things
in different contexts. ‘Sex’ refers to the biological
apparatus, the male and the female—our chromo-
somal, chemical, anatomical, organization. ‘Gender’
refers to the meanings that are attached to those
differences within a culture. ‘Sex’ is male and female;
‘gender’ is masculinity and femininity—what it means
to be a man or a woman. While biological sex varies
very little, gender varies enormously. Sex is biological;
gender is socially constructed. Gender takes shape
only within specific social and cultural contexts.

2. Why Use the Plural?

The use of the plural—masculinities and feminini-
ties—recognizes the dramatic variation in how dif-
ferent groups define masculinity and femininity, even
in the same society at the same time, as well as
individual differences. Although social forces operate
to create systematic differences between men and
women, on average on some dimensions, even these
differences between women and men are not as great
as the differences among men or among women.

The meanings of masculinity and femininity vary
over four different dimensions; thus four different
disciplines are involved in understanding gender.

First, masculinity and femininity vary across cul-
tures. Anthropologists have documented the ways
that gender varies cross-culturally. Some cultures
encourage men to be stoic and to prove masculinity,
especially by sexual conquest. Other cultures prescribe
a more relaxed definition of masculinity, based on
civic participation, emotional responsiveness, and
collective provision for the community’s needs. Some
cultures encourage women to be decisive and com-
petitive; others insist thatwomen are naturally passive,
helpless, and dependent. What it means to be a man in

France or among Aboriginal peoples in the Australian
outback are so far apart that it belies any notion that
gender identity is determined mostly by biological sex
differences. The differences between two cultures’
version of masculinity or femininity is often greater
than the differences between the two genders.

Second, definitions of masculinity and femininity
vary considerably in any one country over time.
Historians have explored how these definitions have
shifted, in response to changes in levels of industrial-
ization and urbanization, position in the larger world
geopolitical and economic context, and with the
development of new technologies. What it meant to be
a woman in seventeenth-century France or in Hellenic
Greece is certainly different from what it might mean
to be a French or Greek woman today.

Third, definitions of masculinity and femininity
change over the course of a person’s life. Develop-
mental psychologists have examined how a set of
developmental milestones led to difference in our
experience and our expression of gender identity. Both
chronological age and life-stage require different
enactments of gender. In the West, the issues con-
fronting a man about proving himself and feeling
successful will change as he ages, as will the social
institutions in which he will attempt to enact those
experiences. A young single man defines masculinity
differently than will a middle-aged father and an
elderly grandfather. Similarly, the meanings of fem-
ininity are subject to parallel changes, for example,
among prepubescent women, women in child-bearing
years, and postmenopausal women, as they are dif-
ferent for women entering the labor market and those
retiring from it.

Finally, the meanings of masculinity and femininity
vary considerably within any given society at any one
time. At any given moment, several meanings of
masculinity and femininity coexist. Simply put, not all
American, Brazilian, or Senegalese men and women
are the same. Sociologists have explored the ways in
which class, race, ethnicity, age, sexuality, and region
all shape gender identity. Each of these axes modifies
the others. Imagine, for example, two ‘American’ men,
one, an older, black, gay man in Chicago, the other, a
young, white, heterosexual farm boy in Iowa.
Wouldn’t they have different definitions of mascu-
linity? Or imagine a 22-year old wealthy Asian–
American heterosexual woman in San Francisco and a
poor white Irish Catholic lesbian in Boston. Wouldn’t
their ideas about what it means to be a woman be
different? Yet each of these people is deeply affected by
the gender norms and power arrangements of their
society.

If gender varies so significantly—across cultures,
over historical time, among men and women within
any one culture, and over the life course—we cannot
speak of masculinity or femininity as though they were
constant, universal essences, common to all women
and to all men. Thus, gender must be seen as an ever-
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changing fluid assemblage of meanings and behaviors
and we must speak of masculinities and femininities.
By pluralizing the terms, we acknowledge that mas-
culinity and femininity mean different things to dif-
ferent groups of people at different times.

3. Gender and Power

Recognizing diversity ought not obscure the ways in
which gender definitions are constructed in a field of
power. Simply put, all masculinities and femininities
are not created equal. In every culture, men and
women contend with a definition that is held up as the
model against which all are expected to measure
themselves. This ‘hegemonic’ definition of masculinity
is ‘constructed in relation to various subordinated
masculinities as well as in relation to women,’ writes
sociologist Connell (1987). As Goffman (1963, p. 128)
once described it:

In an important sense there is only one complete unblushing
male in America: a young, married, white, urban, northern,
heterosexual, Protestant, father, of college education, fully
employed, of good complexion, weight, and height, and a
recent record in sports … Any male who fails to qualify in
any one of these ways is likely to view himself—during
moments at least—as unworthy, incomplete, and inferior.

Women contend with an equally exaggerated ideal
of femininity, which Connell calls ‘emphasized femi-
ninity.’ Emphasized femininity is organized around
compliance with gender inequality, and is ‘oriented to
accommodating the interests and desires of men.’ One
sees emphasized femininity in ‘the display of sociability
rather than technical competence, fragility in mating
scenes, compliance with men’s desire for titillation and
ego-stroking in office relationships, acceptance of
marriage and childcare as a response to labor-market
discrimination against women’ (Connell 1987). Em-
phasized femininity exaggerates gender difference as a
strategy of ‘adaptation to men’s power’ stressing
empathy and nurturance; ‘real’ womanhood is de-
scribed as ‘fascinating’ and women are advised that
they can wrap men around their fingers by knowing
and playing by the ‘rules.’

4. Gender Identity as Relational

Definitions of masculinity and femininity are not
constructed simply in relation to the hegemonic ideals
of that gender, but also in constant reference to each
other. Gender is not only plural, it also relational.
Surveys in Western countries indicate that men con-
struct their ideas of what it means to be men in
constant reference to definitions of femininity. What it
means to be a man is to be unlike a woman; indeed,
social psychologists have emphasized that while dif-

ferent groups of men may disagree about other traits
and their significance in gender definitions, the ‘anti-
femininity’ component of masculinity is perhaps the
single dominant and universal characteristic.

Gender difference and gender inequality are both
produced through our relationships. Chodorow (1979)
argued that the structural arrangements by which
women are primarily responsible for raising children
creates unconscious, internalized desires in both boys
and girls that reproduce male dominance and female
mothering. For boys, gender identity requires emo-
tional detachment from mother, a process of indivi-
duation through separation. The boy comes to define
himself as a boy by rejecting whatever he sees as
female, by devaluing the feminine in himself (sep-
aration) and in others (male superiority). Girls, by
contrast, are bound to a pre-Oedipal experience of
connection to the same-sex parent; they develop a
sense of themselves through their ability to connect,
which leads to a desire to become mothers themselves.
This cycle of men defining themselves through their
distance from, and devaluation, of femininity can end,
Chodorow argues, only when parents participate
equally in child rearing.

5. Gender as an Institution

Although recognizing gender diversity, we still may
conceive masculinities or femininities as attributes of
identity only. We think of gendered individuals who
bring with them all the attributes and behavioral
characteristics of their gendered identity into gender-
neutral institutional arenas. But because gender is
plural and relational, it is also situational. What it
means to be a man or a woman varies in different
institutional contexts. Those different institutional
contexts demand and produce different forms of
masculinity and femininity. ‘Boys may be boys,’
cleverly comments feminist legal theorist Rhode, ‘but
they express that identity differently in fraternity
parties than in job interviews with a female manager’
(Rhode 1997, p. 142).

Gender is, thus, not only a property of individuals,
some ‘thing’ one has, but a specific set of behaviors
that are produced in specific social situations. And
thus gender changes as the situation changes.

Institutions are themselves gendered. Institutions
create gendered normative standards, express a gen-
dered institutional logic, and are major factors in the
reproduction of gender inequality. The gendered
identity of individuals shapes those gendered insti-
tutions, and the gendered institutions express and
reproduce the inequalities that compose gender ident-
ity. Institutions themselves express a logic—a dy-
namic—that reproduces gender relations between
women and men and the gender order of hierarchy and
power.

9319

Masculinities and Femininities



Not only do gendered individuals negotiate their
identities within gendered institutions, but also those
institutions produce the very differences we assume are
the properties of individuals. Thus, ‘the extent to
which women and men do different tasks, play widely
disparate concrete social roles, strongly influences
the extent to which the two sexes develop and�or
are expected to manifest widely disparate personal
behaviors and characteristics.’ Different structured
experiences produce the gender differences which
we often attribute to people (Chafetz 1980).

For example, take the workplace. In her now-classic
work, Men and Women of the Corporation Kanter
(1977) argued that the differences in men’s and
women’s behaviors in organizations had far less to do
with their characteristics as individuals, than it had to
do with the structure of the organization and the
different jobs men and women held. Organizational
positions ‘carry characteristic images of the kinds of
people that should occupy them,’ she argued, and
those who do occupy them, whether women or men,
exhibited those necessary behaviors. Though the
criteria for evaluation of job performance, promotion,
and effectiveness seem to be gender neutral, they are,
in fact, deeply gendered. ‘While organizations were
being defined as sex-neutral machines,’ she writes,
‘masculine principles were dominating their authority
structures.’ Once again, masculinity—the norm—was
invisible (Kanter 1977, 1975). For example, secretaries
seemed to stress personal loyalty to their bosses more
than did other workers, which led some observers to
attribute this to women’s greater level of personalism.
But Kanter pointed out that the best way for a
secretary—of either sex—to get promoted was for the
boss to decide to take the secretary with him to
the higher job. Thus, the structure of the women’s
jobs, not the gender of the jobholder, dictated their
responses.

Sociologist Joan Acker has expanded on Kanter’s
early insights, and specified the interplay of structure
and gender. It is through our experiences in the work-
place, Acker maintains, that the differences between
women and men are reproduced and by which the
inequality between women and men is legitimated.
Institutions are like factories, and one of the things
that they produce is gender difference. The overall
effect of this is the reproduction of the gender order as
a whole (see Acker 1987, 1988, 1989, 1990).

Institutions accomplish the creation of gender dif-
ference and the reproduction of the gender order
through several gendered processes. Thus, ‘advantage
and disadvantage, exploitation and control, action
and emotion, meaning and identity, are patterned
through and in terms of a distinction between male
and female, masculine and feminine.’ We would err to
assume that gendered individuals enter gender-neutral
sites, thus maintaining the invisibility of gender-as-
hierarchy, and specifically the invisible masculine
organizational logic. On the other hand, we would be

just as incorrect to assume that genderless ‘people’
occupy those gender-neutral sites. The problem is that
such genderless people are assumed to be able to
devote themselves single-mindedly to their jobs, have
no children or family responsibilities, and may even
have familial supports for such single-minded work-
place devotion. Thus, the genderless jobholder turns
out to be gendered as a man.

Take, for example, the field of medicine. Many
doctors complete college by age 21 or 22, medical
school by age 25–27, and then face three more years of
internship and residency, during which time they are
occasionally on call for long stretches of time, some-
times, even two or three days straight. They thus
complete their residencies by their late 20s or early 30s.
Such a program is designed for a male doctor—one
who is not pressured by the ticking of a biological
clock, for whom the birth of children will not disrupt
these time demands, and who may even have someone
at home taking care of the children while he sleeps at
the hospital. No wonder women in medical school—
who number nearly one-half of all medical students
today—began to complain that they were not able to
balance pregnancy and motherhood with their medical
training.

In a typical academic career, a scholar completes a
Ph.D. about six to seven years after the BA, roughly
by age 30, and then begins a career as an Assistant
Professor with six more years to earn tenure and
promotion. This is usually the most intense academic
work period of a scholar’s life, and also the most likely
childbearing years for professional women. The tenure
clock is thus timed to a man’s rhythms—not just any
man, but one with a wife to relieve him of family
obligations as he establishes his credentials. To aca-
demics struggling to make tenure, it often feels that
publishing requires that family life perish.

Embedded in organizational structures that are
gendered, subject to gendered organizational pro-
cesses, and evaluated by gendered criteria, then, the
differences between women and men appear to be the
differences solely between gendered individuals. When
gender boundaries seem permeable, other dynamics
and processes can reproduce the gender order. When
women do not meet these criteria (or, perhaps more
accurately, when the criteria do not meet women’s
specific needs), we see a gender segregated workforce
and wage, hiring, and promotional disparities as the
‘natural’ outcomes of already-present differences be-
tween women and men. It is in this way that those
differences are generated and the inequalities between
women and men are legitimated and reproduced.

6. ‘Doing Gender’

There remains one more element in the sociological
explanation of masculinities and femininities. Some
psychologists and sociologists believe that early child-
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hood gender socialization leads to gender identities
that become fixed, permanent, and inherent in our
personalities. However, many sociologists disagree
with this notion today. As they see it, gender is less a
component of identity—fixed, static—that we take
with us into our interactions, but rather the product of
those interactions. In an important article, West and
Zimmerman (1987, p. 140) argued that ‘a person’s
gender is not simply an aspect of what one is, but,
more fundamentally, it is something that one does, and
does recurrently, in interaction with others.’ We are
constantly ‘doing’ gender, performing the activities
and exhibiting the traits that are prescribed for us.

Doing gender is a lifelong process of performances.
As we interact with others we are held accountable to
display behavior that is consistent with gender norms,
at least for that situation. Thus, consistent gender
behavior is less a response to deeply internalized
norms or personality characteristics, and more a
negotiated response to the consistency with which
others demand that we act in a recognizable masculine
or feminine way. Gender is less an emenation of
identity that bubbles up from below in concrete
expression; rather, it is an emergent property of
interactions, coerced from us by others.

Understanding how we do masculinities and fem-
ininities, then, requires that we make visible the
performative elements of identity, and also the audi-
ence for those performances. It also opens up un-
imaginable possibilities for social change; as Kessler
points out in her study of ‘inter-sexed people’ (her-
maphrodites, those born with anatomical charac-
teristics of both sexes, or with ambiguous genetalia):

If authenticity for gender rests not in a discoverable nature
but in someone else’s proclamation, then the power to
proclaim something else is available. If physicians recognized
that implicit in their management of gender is the notion that
finally, and always, people construct gender as well as the
social systems that are grounded in gender-based concepts,
the possibilities for real societal transformations would be
unlimited (Kessler 1990, p. 25).

Kessler’s gender Utopianism raises an important
issue. In saying that we ‘do’ gender we are saying that
gender is not only something that is done to us. We
create and recreate our own gendered identities within
the contexts of our interactions with others and within
the institutions we inhabit.

See also: Androgyny; Fatherhood; Feminist Move-
ments; Feminist Theory: Ecofeminist and Cultural
Feminist; Feminist Theory: Postmodern; Gay�Les-
bian Movements; Gender and Feminist Studies;
Gender and Feminist Studies in Sociology; Gender
Differences in Personality and Social Behavior;
Gender Identity Disorders; Gender-related Develop-
ment; Lesbians: Historical Perspectives; Male Domi-

nance; Motherhood: Social and Cultural Aspects;
Race and Gender Intersections; Rape and Sexual
Coercion; Rationality and Feminist Thought; Right-
wing Movements in the United States: Women and
Gender; Sexual Harassment: Social and Psychological
Issues; Sexuality and Gender; Social Movements and
Gender; Transsexuality, Transvestism, and Trans-
gender
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M. Kimmel

Mass Communication: Empirical Research

1. O�er�iew

Evolution of today’s industries of mass communi-
cation roughly coincided with the development of
empirical research methodology and during themiddle
of the twentieth century the two were closely identified
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with US academics. In the late 1930s, scholars began
studying mass media institutions and audiences in
response to what Wilbur Schramm, the driving force
in the creation of mass communication as an academic
field, often described as their ‘bigness and fewness.’
Schramm published readers composed of publications
by social scientists who were skeptical of armchair
observation (Schramm 1948). He and others created
institutes for research in field and laboratory settings
to examine popular and critical claims about what
newspapers, motion pictures, and radio were doing.
Scholars were mostly attracted to media with large
and heterogeneous audiences, particularly those that
were controlled by a small number of ‘gatekeepers.’

Motivated by societal fears more often than by
hopefulness, social and behavioral scholars applied
systematic methods to analyze media communica-
tions, their origins, their popular uses, and their effects
on people and society. As mass media reached prac-
tically everyone in modern societies, theories about
them became commonplace too. Most of these beliefs
were expressed quantitatively and many were sub-
jected to statistical testing—some passing these tests,
others not. Empiricism, in the broad sense of matching
general knowledge claims with general evidence, also
spread to more qualitative topics, such as the processes
by which mediated communications are produced and
consumed (Shoemaker and Reese 1996). The history
of this field is documented in Rogers (1994).

By the 1950s, a burgeoning body of multi-
disciplinary knowledge on mass communication was
being taught at several research universities, often in
association with education for journalism but mostly
as a graduate subject. Empirical scholarship about
communication processes and effects was central to
most PhD curricula in mass communication through
the 1960s. It has remained a significant doctoral option
in most schools, alongside more discursive approaches
that became popular during and after the Vietnam
war. Topics of empirical study have included academic
theories about mass communication that cut across
media. Predominantly, though, research has centered
on the media as social entities and the societal
problems each has occasioned.

2. Characteristic Forms of Empirical Research

Lasswell (1948) suggested that an act of communi-
cation can be analyzed in terms of the answers to the
questions, ‘Who�Says What�In Which Channel�To
Whom�With What Effect?’ These five queries became
the standard categories of research: studies of com-
municators, of content, of media, of audiences, and of
effects (Berelson and Janowitz 1950). Lasswell’s
agenda constrained theorizing to a unidirectional
transmission model of the human communication
process, leaving out ritual uses of media, for example.

2.1 Audience and Content Sur�eys

The most common modes of empirical research on
mass communication are descriptive surveys of the
content and the audiences of print and broadcast
media. Beyond sheer description, audience surveys
usually include measures of both media consumption
and personal dispositions thought to represent either
its causes or its effects. Audience research is mostly
conducted by media themselves and includes, for
example, newspaper readership studies and broadcast
industrymonitoring of audience size. Content analyses
are mostly produced by academics, often as a way of
critiquing media performance (Rosengren 2000). Field
observation, institutional investigations, and analyses
of documentary records also contribute to the knowl-
edge base.

Most empirical research in this field is aimed at
understanding regularities in mass communication
processes and effects. Falsifiable research hypotheses
are preferred over propositions that cannot be tested,
and standards of evidence are assumed to guard
against accepting erroneous propositions (Berger and
Chaffee 1987). To generalize about mass communi-
cation is a formidable task, as each media industry
delivers billions of messages to several billion people
every day. This constant stream of events commends
itself to systematic sampling methods, which are
applied in many content analyses as well as in audience
surveys. Most media industries are structured along
national lines and researchers generally accept
‘national sample’ data as broad and generalizable.
Studies of the internal workings of media are also
intranational. The political role of journalism in the
USA differs from, for example, that in European
systems.

In audience research, representative sampling and
measurement are difficult to achieve because inter-
viewing requires cooperation, and objectivity, of the
people under study. Self-report data are used, despite
their uncertainties, to investigate what other people’s
experiences are, in contrast with the critic who
presumes an ability to know everyone’s reactions to a
message. Empirical evidence often shows for example
that people with contrasting value perspectives draw
quite different conclusions from the same message.

2.2 Experiments

Experimental study in mass communication is pro-
cedurally analogous to the medical sciences, based on
random assignment of cases to treatment and control
groups or comparison groups. Experimental field
testing has overturned some widely held beliefs about
media rhetoric. For instance, the stricture that one
should not mention arguments opposing an advocated
conclusion turned out to be effective with high school
dropouts, but it is an ill-advised method of persuading
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a college-educated audience (Hovland et al. 1949).
Despite time-honored journalistic lore, a television
news story that frames an economic recession as seen
through the tragedy of a single individual or family
directs blame, rather than sympathy, toward these
victims (Iyengar 1991).

2.3 Correlational Tests

On topics for which experimental manipulation is
impracticable, survey research is often used to test
causal propositions. Correlations between exposure to
media content and corresponding social behavior are
ambiguous in terms of causal directions but the most
successful investigators manage to rule out alternative
explanations. For instance, the correlation between
viewing violent television shows and peer-rated ag-
gressiveness is considered more likely to result from
that causal ordering than the reverse, because very
little correlation is found between aggressive behavior
and a preference for violent programs.

Use of mass media is embedded in so many habitual
behaviors that even when causal ordering can be
isolated, each direction is supported and relationships
are deemed to be reciprocal. For example, newspaper
reading is correlated with many forms of political
involvement, such as knowledge, opinion-holding, and
interpersonal discussion. But field quasi-experiments
show that increased newspaper reading leads to higher
involvement and that stimulated discussion or political
activity in turn stimulates newspaper reading (Chaffee
and Frank 1996). Similarly, at a macroscopic level,
national mass media infrastructure is one of many
systemic factors that are ‘both index and agent of
development’ (Lerner 1957).

3. Normati�e Theory

Empirical scholars think of themselves as scientists
(Berger and Chaffee 1987) but normative theory plays
a central role in the field. Many scholars study mass
communication because of fears about undesirable
influences within society or in the hope that media
institutions can be used for beneficial ends. It is
common to conclude an empirical study with recom-
mendations for ways to ‘improve’ the communication
phenomenon involved. Communication is mostly a
behavioral science that studies mostly social problems.

The divergence between empirical scholars and
purely normative theorists arises in the conduct of a
study, not in its origins. An empiricist by definition
studies those aspects of a phenomenon on which data
can be gathered and hypotheses tested and entertains
the possibility that evidence will fail to support a
theory. For example, the newspaper industry trumpets
the ‘marketplace of ideas’ as the basis for a free and
competitive press system. But content analyses in two-
newspaper communities find few differences between
the news covered in the competing papers. Empirical

failure of normative tenets in empirical tests forces a
choice between one’s beliefs and one’s data that divides
scholars into separate camps.

4. Media-dri�en Research

The empirical research community has seized upon
each new mass medium as an occasion for investi-
gation. In the face of innovations toward the end of
the twentieth century, the scholarly field is questioning
the viability of the very term ‘mass communication’
because no given audience is quite so huge and
heterogeneous as was once the case, and control is
becoming decentralized. When a new media industry
emerges, the earliest studies describe it and speculate
on its potential. Soon after come quantitative assess-
ments of its characteristic content and the demography
and motivational bases of its use. Eventually investi-
gations turn to questions of effects and of social
processes above the level of the individual.

4.1 Newspapers

The newspaper predated social science and in several
ways helped spawn it; as a fact-gathering institution,
the press is to an extent itself involved in social
research and journalism education became the first
permanent academic home for mass communication
research. The idea that journalism belonged to the
social sciences was instituted in the late 1920s at the
University of Wisconsin under Willard G. Bleyer when
a journalism minor was instituted for PhD students in
political science. Bleyer students such as Chilton Bush
at Stanford University and Ralph Nafziger at Minne-
sota and Wisconsin helped to institutionalize mass
communication as an academic field of study.

The first newspaper readership studies in Journalism
Quarterly were published in 1930 by George Gallup
and Nafziger (Chaffee 2000). From these beginnings,
audience survey research became a routine newspaper
marketing tool and public opinion polls a new form of
news reporting. Content analysis was promoted by
Nafziger and Bush; they and their students developed
sampling methods such as the constructed-week de-
scription of a newspaper’s coverage and built an
empirical summary of patterns of public affairs report-
ing in the American newspaper. Content analysis was
also used in developing hypotheses about control of
mass media and about media uses and effects (Berelson
1952). Journalists themselves have been subjected to
empirical scrutiny, including large-sample surveys
(Weaver and Wilhoit 1991) and theories to explain
their actions (Shoemaker and Reese 1996)

4.2 Motion Pictures

The first wide-ranging program of research on a
specific medium was the Payne Fund project on

9323

Mass Communication: Empirical Research



motion pictures and youth (Charters 1933). ‘The
movies’ were suspected of broadly undermining edu-
cation and moral values but the research showed that
effects varied widely depending on the individual
audience member. This pattern of contradicting con-
ventional fears would be repeated a generation later
with television (Schramm et al. 1961). Powdermaker’s
(1950) analysis of the power structure of Hollywood
was perhaps the most insightful anthropological
investigation of any mass media institution. But social
scientists did not, by and large, find motion pictures
amenable to the methods and goals of empirical study
after television captured much of the movie-going
audience in the 1950s. Films are too disparate, and
‘mass’ movie attendance too occasional, to meet the
assumptions of the empirical research field.

4.3 Radio

During its heyday from the 1920s into the 1950s, radio
fit the image of a mass medium more fully than did
film, reigning as the channel Americans used most in
that period. In many countries of the world today,
radio remains the most ubiquitous medium and it is
frequently studied in connection with rural devel-
opment projects (Schramm 1977). But research on
radio in the US shrank to a trickle after its social and
cultural role was overrun by television in the 1950s.
Earlier, though, radio networks headquartered in New
York provided the context for the first organized mass
communication research institute, Paul Lazarsfeld’s
Office of Radio Research at Columbia University.
Despite its nominal dedication to radio, Lazarsfeld
extended his research program to newspapers and
interpersonal communication as factors in, for ex-
ample, presidential election campaigns (Lazarsfeld et
al. 1944, Berelson et al. 1954). The research team also
probed public reactions to entertainment, such as a
dramatization of an invasion from outer space (Cantril
1940). Long after radio lost its main audience to
television, Lazarsfeld’s radio research group left an
important theoretical imprint in the ‘limited effects’ or
‘minimal consequences’modelofmass communication
(Klapper 1960).

4.4 Magazines

The magazine industry has only occasionally aroused
empirical research within the mass communication
field. A notable exception within the radio research
group was Lowenthal’s (1943) detailing of an apparent
shift in American cultural values, based on the subjects
of biographies in large-circulation magazines; in the
1920s, most such articles concerned ‘heroes of pro-
duction’ including industrialists such as Thomas
Edison and Henry Ford but, by the late 1930s,
magazines mostly featured ‘heroes of consumption’
such as film stars and radio personalities. This was the
forerunner of sociological studies that attempt to draw

inferences about a society’s values from reading its
media content. Competitive business pressures ended
the era of mass-circulation consumer magazines by
about 1960 and interest among empirical scholars of
mass communication waned correspondingly.

4.5 Books

Although the era of mass communication con-
ventionally dates back to the Gutenberg press, books
have only occasionally been considered part of the
mass media for purposes of media audience, content,
or effects analysis. The book has been considered in
relation to other media, as in Parker’s (1963) finding
that the introduction of television into a community
reduced per capita public library circulation by
approximately one book per year.

4.6 Theory of Mass Communication

Discourse on ‘mass media’ as a unified entity was well
established by World War II (Rogers 1994). Lasswell
(1948) provided a very general scheme of the functions
a communication system serves in any social system.
These included surveillance of the environment, cor-
relation of the various parts of society into a working
whole, and transmission of the cultural heritage to
new generations of members. These concepts were
paralleled in Schramm’s (1964) characterization of
traditional society in the roles of the town crier, the
village council, and the teacher. In empirical research,
surveillance is typified by studies of news diffusion,
correlation by agenda-setting, and transmission by
political socialization. These and other general ideas
about communication functions were presumed to
apply to all mass media, including those yet to come.

4.7 Tele�ision

Mass communication was newly established as a
research field when television arrived in most Ameri-
can homes in the 1950s. As television supplanted
earlier media in daily life, it also replaced them as the
main context for empirical research. Two critical
aspects of television became staple research topics—its
impact in politics and on children. Although many
Americans cite television as their primary source of
news, Patterson and McClure (1976) attracted at-
tention by showing that, in an election campaign,
network television gave little attention to political
issues. Still, empirical scholars have focused on tele-
vision networks’ political coverage and news selection
processes (Gans 1979). The first major studies on
integration of television into daily life centered on
children (Himmelweit et al. 1958, Schramm et al.
1961). Inquiries into television violence led to extensive
early studies of effects as well as content (Comstock et
al. 1978). Anti-social effects of media violence are
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today treated as a truism in the research community.
Field testing of this proposition became rare after
American television proliferated into many channels
in the 1980s but new studies are occasionally con-
ducted when television is introduced into additional
countries around the world. Many nations restrict
violent television programming based on empirical
findings.

4.8 New Media

The era of outer space, the silicon chip, and the
computer brought many additional means of com-
munication that are lumped simply as ‘new media.’
New communication technologies include such rival
means as satellite transmission and cable television,
tape recordings and compact discs, and computer
games andvideogames.As alternatives toone another,
theygiveconsumersmorechoices, thuseroding thecen-
tralized control that typifies mass communica-
tion. Many empiricists transferred from traditional
mass media to evaluate the social impact of these in-
novations, examining each new medium in such
familiar terms as its audience, its uses, its poten-
tial applications, and its social effects for good or ill.
After a first wave of descriptive research on a new tech-
nology, scholars looked for ways in which it might
create ‘new communication’ and thus social change.

While technological innovation greatly expanded
the television industry, it had a limiting impact on the
newspaper industry. What empirical scholars consider
‘television’ grew in the US from three networks in the
1960s to dozens of cable channels in the 1990s (Wilson
et al. 1998). With so many rival media claiming
audience attention and advertising support, news-
papers shrank steadily in number and size throughout
the second half of the twentieth century and many
were sold into chain ownership. In the more compact
nations of Western Europe, newspaper circulation was
essentially stable after World War II, although the
number of different newspapers declined somewhat.
Newspaper reading grew less common in each suc-
ceeding US birth cohort throughout the late twentieth
century, and aggregate readership dwindled as aging
readers died. Concentration of leisure time in elec-
tronic media coincided with a reduction in political
activity after the turbulent 1960s, leading scholars to
propose media-based theories of declining democratic
participation (Putnam 2000).

New media are not perceived as having audiences,
content, and effects, so much as having users and
applications. User control of new media revived the
‘active audience’ tradition and a flurry of research on
‘mass media uses and gratifications’ in the 1970s
evolved into a similar line of study of the rewards of
the new non-mass media in the 1980s and 1990s. New
media were seen as potentially very profitable and, as
capital was invested in designing more versatile media
systems, the techniques of empirical science came into

demand. Many of these novel uses of media were seen
as pro-social in their goals, attracting empirically
trained investigatorswhomight have eschewedputting
their skills to work for commercial mass communi-
cation firms.

4.9 The Internet

As a worldwide communication system free from
centralized control of message production and dis-
tribution, the Internet is paradoxically a massive
technical infrastructure that promises to ‘demassify’
human communication. This new medium could
obviate studies of such traditional media institutions
as local newspapers and national broadcasting.
Empiricists have analyzed such new channels as
e-mail, chat rooms, and web sites in terms designed for
newspapers, radio and television, but the research
agenda is itself being modified as users construct their
own specialized networks on the Internet.

5. National Priorities for Research

Within policy circles, systematic quantitative behav-
ioral evidence has generally been valued above im-
pressionistic knowledge claims. However, while
studies of mass media organizations, content,
audiences, and effects often inform policy debates,
they have rarely resolved them. Nonetheless, a great
deal of the research in this field has been oriented
toward societal priorities, such as the role of the media
in democratic political processes, and in the socializ-
ation of young people. Content analyses are often
concerned with social inequities, such as mismatches
between the kinds of people and social behaviors
portrayed in the media and those that occur in
everyday life. The media have been sought out in times
of national emergency, and for the promotion of social
goals. To a great extent, the academic field, unlike the
media organizations themselves, has devoted itself to
evaluation of mass communication on behalf of
American society. The same is true in other countries.
Mass communication scholars in most nations couch
their indigenous research as an expression of their
culture’s unique perspectives. In developing countries,
national mass media are evaluated as instruments of
domestic development, while foreign inputs (especially
US and other western media) are criticized for ‘im-
perialistic’ influences that undermine the indigenous
culture.

6. Academic Conceptualizations

During the second half of the twentieth century, the
social science of mass communication has existed in
the form of departments, journals, and academic
associations. This field began in the US, spurred
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especially in connection with journalism education
due to the efforts of Schramm and Bleyer’s proteges,
and with speech when the National Society for the
Study of Communication split off from the Speech
Association of America in the 1950s. In some insti-
tutions, associations, and journals, communication is
studied generically, divided by levels of analysis such
as interpersonal, network, community, and macro-
societal (Berger and Chaffee 1987, Rosengren 2000).

This field has been housed primarily at large state
universities, especially in the Midwest. It has spread
rather unevenly to other countries of the world, being
much stronger, for example, in Germany than in
France. In Great Britain, and in former colonies that
retain the British educational structure, mass com-
munication has been housed in the polytechnic in-
stitutions rather than the research universities, so
empirical research has not developed strongly; the
same could be said of the New England states, where
the Ivy League schools were slow to build com-
munication programs, despite early leadership at Yale
(e.g., Lasswell, Hovland) and Columbia University
(e.g., Lazarsfeld and Berelson).

6.1 Propaganda

Lasswell’s (1927) analysis of wartime propaganda
techniques marks the beginning of systematic em-
pirical research on mass communication as a general
process. For more than a decade, the media were
considered important primarily because of their pot-
ential for mass persuasion. This alarmist viewpoint
foundered both because the first studies of effects on
audiences found far less impact than had been feared
(Klapper 1960) and because, in World War II, the
Allied war effort also included propaganda. The term
‘mass communication’ was substituted as a less ten-
dentious synonym and soon took on its scholarly
meaning. Propaganda was revived during the Cold
War as a pejorative applied to the Soviet Union, but
was no longer the way mainstream empiricists identi-
fied their research.

6.2 Measurement of Meaning

An early research program at the University of Illinois
was the attempt to develop an operational definition
of the central concept of meaning (Osgood et al. 1957).
The semantic differential response scale was developed
to track the dimensions along which people orient
themselves to external entities, such as people in the
news. Three dimensions of meaning were usually
found, across a variety of rated objects: evaluation
(‘good–bad’), activity (‘active–passive’), and potency
(‘strong–weak’). The three-dimensional concept of
‘semantic space’ was explored for its cross-cultural
validity, theoretical implications in cognition, and

applications to content analysis. The evaluative rating
method persists in the field as a versatile and efficient
method for measuring opinion change as a com-
munication effect.

6.3 Agenda Setting

During the 1968 US election campaign, McCombs
and Shaw (1972) compared the issues considered
important by voters in a North Carolina city and local
newspaper coverage of those issues. Finding a strong
rank-order correlation between the two and inferring
that voter priorities resulted from media priorities,
they christened this the ‘agenda setting function’
of mass communication. This phenomenon, widely
studied since, was proposed as a partial answer to the
‘limited effects’ model of media persuasion; as one
writer expressed it, ‘the media may not tell people
what to think, but they are stunningly successful at
telling people whraat to think about’ (Cohen 1963).

6.4 Uses and Gratifications

In reaction against the popular emphasis on media
effects, empirical scholars began in the 1970s to
develop a line of research that is generally called
‘media uses and gratifications’ (Blumler and Katz
1974). It in effect turned Lasswell’s (1948) questions
around, asking what people seek when they use mass
media. An explosion of research on this kind of
question followed a thorough investigation in Israel of
what people considered important to them and how
well each of five media (newspapers, radio, cinema,
books, and television) served those functions (Katz et
al. 1973). The main method applied to these issues is
audience study, with detailed interviews, usually with
a fixed schedule of questions and elaborate statistical
analyses exploring, for example, the match between
gratifications sought and those received. This ap-
proach remains popular as new media have arrived.
Weaknesses include reliance on people’s self-reported
motivations, and circularity of functional explana-
tions.

6.5 Knowledge Gap

A group of rural sociologists studying communication
programs in Minnesota in the late 1960s noted a
phenomenon they described as a widening ‘knowledge
gap’ across the aggregate population (Tichenor et al.
1970). An information campaign might produce a
desired information gain for ‘the average person’ and
yet not necessarily succeed at the social level, if its
impact is limited to the upper strata of the population
who had already been fairly knowledgeable in the first
place. By widening the difference between the ‘haves
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and have-nots,’ the overall pattern could make a bad
situation worse, further disadvantaging the lower
information strata. This reformulation of information
campaign processes argues in effect for a second
criterion—reduction of the variance in the system as a
whole—alongside that of increasing the average or
total store of community knowledge. Many studies
found that information campaigns in fact could ‘close
the knowledge gap,’ particularly if their designers
worked with this outcome in mind.

6.6 Spiral of Silence

A German theoretical formulation that excited a great
deal of empirical research in other western countries
and Japan in the 1980s and 1990s was Noelle-
Neumann’s (1984) scenario of a ‘spiral of silence’ in
public opinion processes. The model assumes that
people fear social isolation if they express opinions
that are losing favor in the general public and hence
tend not to not talk with people of an opposite
persuasion; the result is a magnification of people’s
perception of a shift in popular opinion. This pre-
diction tended to be found in Germany and Japan, but
did not hold up well in US replications (Glynn et al.
1997).

6.7 Selecti�e Exposure

A key principle of the limited effects model was that
people selectively expose themselves to media mes-
sages that are congenial to their social attitudes and
political beliefs. This assumption led to the expectation
that mass communication’s persuasive impact would
operate on a heterogeneous audience in two opposing
directions, toward the extremes of opinion; the net
impact would be negligible (‘mere reinforcement’).
However, experimental tests showed that media audi-
ences were less self-deceiving than this theory sug-
gested (Sears and Freedman 1967) and the concept
gradually disappeared from textbooks.

But it is clear that people seek media messages non-
randomly. The assumption of purposeful exposure to
particular experiences via the media, implicit in the
uses and gratifications tradition, was revivified in the
1980s by Zillmann and Bryant (1985). Their theory
was not one of defensive avoidance but of positive
seeking of messages that help an individual manage
emotional moods and affective needs.

7. The Need for Empirical Research on Mass
Communication

Because huge fortunes and business empires are
integral to mass communication, academic claims
about the harm these institutions might do, or ways

they can serve society better, face skeptics within both
industry and policy circles. ‘How do you know that?’
is a common query faced by critics of media violence,
election campaign reformers, and protectors of young
consumers alike. Media institutions collectively oc-
cupy an ever larger position in society, as do our ways
of studying them.

See also: Advertising: General; Agenda-setting; Audi-
ence Measurement; Communication and Democracy;
Communication: Electronic Networks and Public-
ations; Content Analysis; Film and Video Industry;
Internet: Psychological Perspectives; Journalism;
Market Research; Mass Communication: Normative
Frameworks; Mass Communication: Technology;
Mass Media and Cultural Identity; Mass Media:
Introduction and Schools of Thought; Mass Media,
Political Economy of; Media Effects; Media, Uses of;
Political Communication; Printing as a Medium;
Radio as Medium; Soap Opera�Telenovela; Televi-
sion: Industry; Violence and Media
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S. Chaffee

Mass Communication: Normative

Frameworks

Mass communication, the public dissemination of
symbols that are in principle addressed to everyone,
has always aroused controversy, not only about
specific policies and practices, but about larger philo-
sophical questions concerning morality, politics and
art. Frameworks treating the normative dimensions of
mass communication fall into two general groupings:
those that distrust it and those that do not. The article
examines each in turn.

1. Distrust of Mass Communication

Despite its twentieth century ring, mass communi-
cation is as old and fiercely debated as civilization
itself. Mass communication will always occupy a
symbolically charged spot in any social order, whether
its medium of communication be pyramids or stained
glass, newspapers or television; whether its aim be to
keep subjects in awe, believers in the fold, or citizens
informed. The lack of discrimination as to audiences
and the easy transgression of social boundaries are
two key objections to mass communication. Over the
twentieth century, such media of mass communication
as dime novels, comics and radio, television, video-
games and the internet have been blamed for about
every ill imaginable in modern life, from the degra-
dation of taste to the corruption of youth and the
decline of democracy. Though such attacks are mo-
tivated by genuine worries attendant to modern con-
ditions, they have intellectual roots that reach into the
Judeo–Christian and Greco–Roman past.

Older normative frameworks are very much alive in
academic and popular debates alike about the social
meaning ofmass communication.They often act today
more as moral intuitions about what a social order
should expect from its public forms of communication
than as systematically developed doctrines. Since such
intuitions, at their worst, scapegoat mass media and
thus invite simplistic causal attributions for com-
plicated social problems, much social research on the
effects of mass communication has explicitly contested
older moralistic or normative ideas about mass com-
munication. It would be a mistake, however, to assume
that such ideas are of little interest to social science.
First, these larger frameworks provide the moral and
political resources that drive the enterprise of social
science as a quest for truth, humane social organiz-
ation, and political progress. Second, many age-old
topics are very much on the academic and public
agenda today, such as worries about the role of the
image in politics, the socialization and education of
children, the possibility of global understanding, or
the place and purpose of the arts. These topics emerge
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Table 1
Normative frameworks for mass communication

Doctrine A characteristic good A characteristic evil Representative theorist

Iconoclasm Representational purity Idolatry Moses
Platonism Reality Appearance Plato
Christianity Compassion Callousness Augustine
Stoicism Cosmopolitanism Anxiety Marcus Aurelius
Elitism Quality Vulgarity Arnold, Adorno
Republicanism Public virtue Corruption Cicero, Machiavelli
Liberalism Free inquiry Censorship Locke, Jefferson
Right-wing
critics, nineteenth century

Excellence
Tradition

Leveling
Herd-mentality

Carlyle

Left-wing
critics (nineteenth century)

Human fulfillment Domination Marx

Liberal
critics (nineteenth century)

Expressive variety Tyranny of majority Mill, Tocqueville

New deal Public interest Irresponsibility Hutchins commission
Social democracy Public service Commercialism Habermas
Neo-liberalism Free markets Regulation Hayek, Coase
Postmodernism Free play Hierarchy Lyotard, Baudrillard
Cultural Marxism Empowerment Dominant ideology Gramsci, Stuart Hall
Communitarianism Participation Apathy

Disengagement
Dewey

from distrustful intuitions about mass communi-
cation, as is shown below (see Table 1).

1.1 Iconoclasm

The implications of a visually dominated society for
politics, cognition and education is a recent concern
with a long past. In a deep sense, distrust of the
bewitching power of images begins atop Mount Sinai.
The second of the ten Mosaic commandments pro-
scribes the making of graven images and of mimetic
visual arts in general. Ever since, iconoclasm (the
smashing of images) has proven to be an enduring
theme in the history of thinking about the public life of
signs (Goux 1978). Moses was specifically concerned
with the proper representation of deity, but the
intuition that images mislead hearts away from the
‘true’ vision or way of life has long had a more-general
purchase. In cultures influenced by Judaism, Chris-
tianity and Islam, notions of idolatry and simulation
are still used to describe communications and their
dangers. Around the world today, TV sets are
smashed, authors sentenced to death, or CDs bull-
dozed in acts of puritanical destruction of media forms
considered dangerous. Obviously, such acts are a kind
of censorship or repression, as they rest upon the
viewpoint that certain things should not be repre-
sented. That restraint in depiction can be justifiable,
however, is a useful lesson for an age sated with
information about Princess Diana’s crushed Mercedes
or President Clinton’s cigar. The principled refusal to
look can stem not only from cowardice, but from tact

and civility, and offers a rich vein for considering
current ethical dilemmas in media representations
(Kieran 1998).

1.2 Fabrications and the Corruption of Youth

Fear of the seduction of youth dates at least to Plato’s
Republic. Plato famously banished poets from his
utopia, a gesture archetypal for normative thinking on
communication since in at least two respects. First,
poets are imitators who multiply appearances rather
than realities in a world that already suffers from an
overpopulation of copies. Just so, distrust of media
veracity is widespread today, whether in the routine
suspicion that much in the news is fabricated or the far
more sinister inkling that theHolocaustwas a carefully
orchestrated media conspiracy. Second, poets, claims
Plato, have a bad influence on the young, even if their
falsehoods can be pedagogically useful. Plato’s
thought about socialization continues to resonate in
debates about mass media, from comics and cinema to
popular music and computers. The notion that a just
society must patrol public representations appears in
the long history of regulating depictions of sexuality
and violence in film, and in various content ratings
systems for film, television and popular music. Though
some twentieth century interpreters of Plato, most
notably Sir Karl Popper, read his Republic as the
fountainhead of authoritarian thinking, few would
deny that mass communication aimed at children
deserves special care or that the portrayal of ‘reality’ is
a thorny task of public importance.
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1.3 Responsibility to Distant Suffering

Both Stoicism and Christianity teach the idea of moral
responsibility to the entire world. The Stoics speak of
cosmopolitanism, or literally, world citizenship, and
the Christians speak of a love that can encompass the
entire human family. In the Christian notion of
the Gospel, or literally, the good news, there is the
ambition, in principle, of dissemination to a world-
wide body of communicants. The hope for a great
community on a global scale remains a potent political
and moral project today, however much it may be
stripped of its religious or philosophical content. Here
the features of mass communication that usually evoke
suspicion are valued. Its lack of discrimination in
recipients and ability to cross social barriers make it
potentially an inclusive and just form of communi-
cation (Peters 1999).

Mass media are prime instigators of responses to
distant suffering (Boltanski 1993, Ignatieff 1997).
Some suggest that the foreign policy of the USA and
NATO is partly dictated by the location of television
cameras. Sufferers whose fates can be made graphi-
cally visible to influential audiences may, in this
argument, be more likely to receive political, human-
itarian, or military aid than others who languish
beyond the reach of the image. Others suggest that
representations of human suffering do not deepen but
rather deaden moral sensibilities, as news organiz-
ations, fighting for audience share, push the limits on
shock and outrage by packaging suffering for popular
titillation in ever more gruesome ways. In any case, the
ability of the media to alert the public to the rest of the
world, to arouse humanitarian interest for those who
suffer and to build cross-national bonds of solidar-
ity—or hostility—is clearly one of the most important
sites of debate in the politics and ethics of the media
today (Moeller 1999). The Christian and Stoic heritage
suggests that the representation of one’s fellow
humans is an ethical responsibility of the first order.
Mass communication cannot act in a vacuum: nothing
less in this view than global brotherhood and sis-
terhood is at stake.

1.4 The Degradation of Art

Finally, a tradition with a complex genealogy extend-
ing to early modern thinkers such as Montaigne and
Pascal or the Roman satirists criticizes mass com-
munication for its cheapness and low level of taste.
Often frankly elitist in its condemnation of vulgarity,
commercial production or formulaic structure, the
high-art tradition wants communication to be an
intense and concentrated aesthetic experience. It is
perhaps false to say that elitism offers a normative
framework for mass communication at all, since mass
communication itself—the fact of widely diffused and
openly addressed forms of culture—often seems the

prime target. Matthew Arnold’s dictum that genuine
culture consists of ‘the best that is known and thought
in the world’ or the Frankfurt School’s fulminations
against the ‘culture industry’ are two instances of the
viewpoint that the arts can be morally and socially
redemptive when appreciated in the proper, often
rarefied, conditions, but catastrophic when they cir-
culate in a bored and restless mass society
(Horkheimer and Adorno 1947).

An affirmative case for art in mass communication
is found in the republican tradition. For Cicero, who
stands at the tradition’s head, rhetoric is not simply an
art for inflating weak arguments and wooing crowds;
it is an authentic technique of political deliberation.
Republicans typically argue that theater can be a
healthy part of political life, not just a tool of deception
or manipulation. Granted, a republican such as
Machiavelli has a bad reputation on this point, but he
also understands communicative artistry as the very
stuff of public life. Whereas many democratic theorists
distrust the theater for breeding inauthenticity in
citizens and silencing the people, republican theorists
insist that rhetoric and drama can have a legitimate
place in a just polity (Hariman 1995).

Though concern for aesthetic taste and mass culture
was the very heart of twentieth century debates about
media, culture and society from the 1920s through the
1980s, the dawn of a new millennium finds confidence
thin that a canon of works exists whose quality is
beyond dispute. High-brow taste has become increas-
ingly omnivorous and elite art hybrid, jumbling
heretofore segregated aesthetic levels. Even so, the
intuitions that the products of commercial culture are
often appalling and that mass communication could
theoretically be a thing of beauty are not likely to
disappear from the agenda (Gans 1999).

In sum, several of the most important intellectual
sources in thewestern world—Hebrew,Greek, Roman
and Christian—have contributed a number of views
about mass communication, all of which converge on
the notion that the public dissemination of symbols is
of such religious, social, moral and aesthetic weight
that it can never be left without some kind of control
or restriction. Whether seen as dangerous or valuable,
mass communication is held by all these traditions to
be powerful indeed.

2. Faith in Openness: Liberalism and its Critics

As opposed to the ancient nervousness about danger-
ous messages, most modern normative thinking about
mass communication developed from or in critical
dialog with the Anglo–American tradition, central to
which is the proposition that public culture serves
society best when left to its own devices. Liberalism, as
the tradition has become known owing to its ideal of
liberty, emerged from the writings of English Prot-
estants in the seventeenth and eighteenth centuries,
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and has spread widely to become the official doctrine
not only of communication policy, but of many prin-
ciples of government generally throughout the
modern world. Mass communication, it argues, may
threaten extant powers or opinions, but is never truly
dangerous.

Distinctive in liberal thought is the special place
given to freedom of communication, considered not
simply one of many valuable liberties, but as fun-
damental to all others. The marketplace, whether of
goods or ideas, is considered a refuge against the
power of the state or church. Liberals conceive of
liberty as the absence of constraint. They abhor
censorship. Public toleration of ideas held to be
repellent or dangerous is, for liberals, the price paid for
liberty and an expression of the faith that truth, in the
long run, will triumph. Open discussion, like the open
market, is held to be self-correcting. The press, said
Thomas Jefferson, ‘is the best instrument for enlight-
ening the mind of man’ and liberal thinkers often give
newspapers a privileged mission in civil society,
sometimes to the neglect of other institutions. The
press, as is often pointed out, is the only nongovern-
mental institution mentioned in the Constitution of
the USA. Liberals dream of the press as a ‘fourth
estate,’ an unofficial branch of government, an all-
seeing monitor of society and politics generally, and
the public’s lifeline of political truth.

The liberal framework, in sum, values openness,
criticism, diversity and liberty inmass communication;
enjoins an attitude of vigilance, tolerance, public
curiosity and rationality on the part of citizens; and
believes in a knowable world and in the ultimate
fruitfulness of open discussion for societal progress
and discovering truth. It owes much to the Enlight-
enment confidence that scientific progress will banish
all shadows and society can be rationally organized.
Because of their strong faith in reason and progress,
liberals often dismiss, mistakenly, the older frame-
works discussed above as censorious and no longer
relevant.

2.1 Nineteenth Century Criticisms and Alternati�es

The history of modern philosophical norms of mass
communication is largely that of the development and
criticism of liberalism. In the course of the nineteenth
century, liberalism comes under criticism from the
right, the left and from within. From the political right
comes the charge that liberalism’s refusal to identify
any positive moral good besides liberty is destructive
of tradition and public spirit. Its love of freedom
splinters civil society either into private egos pursuing
their own interests or herds of bovine citizens haplessly
searching for leadership. Such critiques urge that the
communication structures shaping public life should
not be left to shift for themselves but must be actively
cultivated so that the ‘best men’ and ideas can prevail.

From within, liberal critics of liberalism such as
Tocqueville and John Stuart Mill note the potential of
its policies to breed conformity and ‘soft’ forms
of despotism. Tocqueville calls for deepened forms of
community involvement in voluntary associations,
and Mill for a more robust openness in social thought
and discussion. Both see the dangers of a tyranny
of the majority and the unintended consequences of
social atomization. Thenceforth liberals start to con-
sider subtler impediments to liberty besides state and
church.

From the left comes an attack on the liberal
conception of a self-regulating marketplace, both of
goods and ideas. For Marx, most notably, to speak of
liberty in the abstract is misguided because it neglects
the structures that limit the real experience of free
expression. Thinkers in Marxist and socialist trad-
itions have been trenchant critics of the claim that
unrestrained discussion will automatically yield truth
rather than ideology. Quite like right-wing critics of
liberalism, they argue that freedom must mean more
than the absence of constraint. It must include
meaningful chances for the people to act and speak in
public, a point made by feminist and civil rights
reformers as well. Freedom of the press is wonderful,
the old quip goes, if you happen to own one. For leftist
critics, the liberal equation of trade and discussion
helps reinforce massive inequalities in the power to
propagate ideas. To achieve the ideal of authentically
free communication, citizens must have access to the
means of communication. More than freedom from
censorship, this ideal hinges on people playing mean-
ingful roles in the making of history.

2.2 Twentieth Century De�elopments

In the twentieth century, fascism emerged from the
right-leaning critique of liberalism. European social
democracy and the American New Deal developed as
left-leaning correctives, with the state in each case
assuming an affirmative role in subsidizing social
services not delivered by the market, including new
mass communication services. In the USA, where the
role of the state was weaker than in Europe, broad-
casting became a commercial enterprise with only light
federal regulation. Even so, broadcasting in theory
served the ‘public interest, convenience, or necessity’.
Though rarely enforced, the public ownership of the
airwaves, including the right of listeners to reply and
to have programming that met their needs, was found
constitutional in several important Supreme Court
cases in the USA (Lichtenberg 1990).

In Europe, broadcasting developed as an organ of
the state, with a different history in each nation (see
Public Broadcasting). Whereas media in the USA
operated in a capitalist system with occasional gov-
ernmental oversight, in Europe and elsewhere,
government or quasi-government institutions were

9331

Mass Communication: Normati�e Frameworks



developed to provide information and entertainment
to the entire nation. The British Broadcasting Corp-
oration, long seen as the international flagship of
public-service broadcasting, rested on such principles
as universal service, quality programming, a bulwark
against creeping commercialism (often read as Amer-
icanism) and national integration. Public-service
broadcasting was one part of the welfare state’s
program of providing citizens with the common
necessities of life (Calabrese and Burgelman 1999).

Important theoretical treatises on mass communi-
cation in the twentieth century reflect a belief that
mass communication should serve the public and not
simply be free from constraint. In the USA, an
important proposal for reform was A Free and
ResponsiblePress (1947), better knownas theHutchins
Commission. Its title already tells the story: freedom is
not enough; the press must actively contribute to the
commonweal and stand responsible for its effects.
Highly critical of sensationalistic and shallow report-
ing, which it traced to the economic conditions that
require media institutions to grab rather than educate
audiences, the report did not, however, call for the
state to intervene in the business of public information.
Its answer was professional self-regulation within
capitalism. Many journalists received the report with
hostility, though the project of private ownership
combined with public responsibility prevailed in the
best postwar American journalism, both print and
broadcast (e.g. NBC (National Broadcasting Corp-
oration) and CBS (Columbia Broadcasting Service)
news in their heyday). Here the normative vision
combines the classic liberal doctrine of freedom from
state interference with an affirmative concern for civic
duty.

Perhaps the most important theoretical treatise on
the normative grounds of mass communication in the
second half of the twentieth century was the German
philosopher Ju� rgen Habermas’s Structural Transform-
ation of the Public Sphere (1962). It articulates the
European sense that mass communication is a social
good too precious to be left to the market or the state.
Notable about this book is its historical and social
contextualization of the project of rational public
communication. Habermas’s notion of the public
sphere is a rethinking of the liberal ideal of publicity
(now often called ‘transparency’) for radical demo-
cratic purposes. Whether interpersonal or mass,
any act of communication discloses, Habermas be-
lieves, the potential of persuasion without violence.
Habermas’ thinking about mass communication turns
on the normativity of uncoerced discussion in which
the only power is that of the better argument.
Rationality and participation are his requirements for
just communication; he does not believe that the
culture industries (mass media)will do the job. Though
his practical alternative is not always clear, his aim is
to deepen social democratic ideas and practices of
mass communication (Calhoun 1992).

With the globalization of the world economy and
the deregulation of the media in the USA, Europe and
elsewhere in the last two decades of the twentieth
century, classic liberal ideas have come roaring back in
the realm of mass communication. Talk of liberty and
the free market has been persuasively used to justify
massive mergers of newspapers, radio and TV stations,
film studios, cable services and internet services,
among other outlets of mass communication. Neo-
liberal arguments have emphasized one side of liberal
doctrine (the lack of state regulation of the market of
goods and ideas) over the other (the creation of free,
open, and diverse public fora). Concentration of
ownership in media industries, as well as their con-
glomeration with non-media industries, has raised
fears about conflicts of interest and monopolistic
(propagandistic) control. Hence, many recent critics
of the deregulation and commercialization of the
media have sought to reclaim the affirmative or
socially responsible side of liberalism, much like earlier
critics (Keane 1991; see Journalism).

2.3 Other Criticisms

A long tradition of social research on the production
of news shows how the liberal dream can serve as a
legitimating ideology for professional journalists and
mask the social reality of newswork. The sociology of
news production shows that journalists follow formu-
laic routines and organizational cultures that shape
their output more decisively than does a fearless quest
for truth. The actual content and practices of jour-
nalism seem unaffected by the liberal idea of the press.
Exalted rhetoric about the free press coexists with a
long history of sensationalism that dates to eighteenth
century broadsheets, if not earlier. Walter Lippmann’s
Public Opinion (1922) captures the realist bent in
empirical research on journalism well by arguing that
liberal dreams should be replaced by a more accurate
scientific modes of analysis and reporting.

Postmodernism offers another philosophical attack.
The liberal model of communication, postmodernists
argue, is simplistic, missing the instability of language.
Further, in an age rife with visual rhetorics, censorship
should not be the chief worry. Public consciousness
can be manipulated through too much information, or
information selectively presented or ‘spun’. For post-
modernists, liberalism’s fear of coercion from church
or state leaves it unprepared for the simulations and
dreamworlds that stem from the market or the psyche
itself. Not only suppression but seduction shapes the
public agenda.

A similar point is made by cultural Marxists: instead
of overt coercion, power largely works through the co-
optation of consent or the creation of ‘hegemony’ (see
Hegemony: Cultural). The liberal public sphere can
serve as a forum of pleasurable domination. In
contrast to the liberal emphasis on dissemination,
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Marxist-inspired cultural studies often focus on recep-
tion: how audiences read messages against the grain
of dominant ideologies. Here, the liberal emphasis on
active citizens is mirrored, but with a richer, more
politicized account of the receiving end of mass
communication. As in classical Marxism, neo-Marx-
ists insist on looking at the results, not just the liberties,
of communication.

Communitarians, the descendents of nineteenth
century rightist and centrist critics of liberal egotism,
have a revisionist program for mass communication.
They often assail television for its alleged stupefactions
and call for new forms of news-gathering and dis-
semination to invigorate community ties and public
involvement. For communitarians, a chief ill of con-
temporary life is the alienation of ordinary people
from public communication. It becomes the task of the
press, among other agencies of mass communication,
to draw citizens into the common good. The ‘public
journalism’ movement, which reflects communitarian
ideas, calls for the participation of all citizens in open
and public dialog. Its normative vision of mass
communication is not the liberal free dispersion of
ideas but a civic conversation of all with all about the
important issues of the day (Glasser 1999).

Finally, some fault liberalism for its overly rational
emphasis. The American philosopher John Dewey
(1927), sometimes a communitarian hero, argued that
one fault of the liberal conception of mass com-
munication was its dryness. For him, as for the British
Marxist Raymond Williams (1989), drama in its
diverse forms is a key resource in modern society.
Similarly, recent advocates of public service broad-
casting endorse entertainment as more than frivolity;
it can play a role in widening sympathies for fellow
citizens, allowing a sort of communion among
strangers (Curran 1991). These theorists take artistry
in mass communication to be a means of expanded
social imagination, rather like the republican trad-
ition. They contest the liberal commitment to the left-
brain, as it were, of mass communication: the privilege
of news in public life. Fiction, they argue, can have as
important a civic role as fact (see Entertainment).

3. Whither Media Ethics?

Media ethics has been largely concerned with the
practices of media professionals, especially the analy-
sis of hard cases that face journalists (deception,
disclosure of sources, the blurry borders of objectivity,
etc.). The sheer range and diversity of frameworks
reflecting on mass communication and its larger social,
political, moral, spiritual, pedagogical, economic,
cultural and aesthetic implications suggest a richer
agenda for media ethics. Questions about the tenor of
public life, the experience of childhood, the relief of
suffering, or the possibilities of artistic expression, for
instance, might take a rightful place in debates about

mass communication next to questions about liberty,
information and ideology. Though various normative
frameworks may be mutually incompatible in their
principles, emphases, or conclusions, each one has
something to offer.

See also: Art, Sociology of; Broadcasting: Regulation;
Censorship and Secrecy: Legal Perspectives; Censor-
ship and Transgressive Art; Communication and
Democracy; Communication: Electronic Networks
and Publications; Communication: Philosophical
Aspects; Freedom of the Press; Mass Media: Intro-
duction and Schools of Thought; Media Imperialism;
Media, Uses of; News: General; Norms; Violence and
Effects on Children; Violence and Media
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Mass Communication: Technology

1. Technological Determinism

The received history of the development of com-
munications technologies is extremely straightfor-
ward. Gutenberg invented printing by moveable type
by 1450; Daguerre photography in 1839; Morse the
telegraph in 1843; Bell the telephone in 1878; Edison
the phonograph in 1878 and the kinetoscope in 1894
(with Eastman’s help in providing the film); the
Lumie� res le cine�matographe in 1895; Marconi radio in
1895; Zworykin television in 1934; von Neumann,
Mauchly, and Eckert produced the first computer
design (EDVAC) in 1944–5; Shockley, Brattain, and
Bardeen built the transistor in 1947–8; Arthur C.
Clark thought of the communications satellite in 1945
which was launched as Telstar in 1962; Jobs and
Wozniak built the personal computer in 1976; and
Berners-Lee conceived the World Wide Web in 1990.
The history assumes that this sequence of White,
Western males had the idea for the device they are
credited with inventing, saw it built ‘in the metal,’ and
then witnessed its diffusion with profound effects on
society, which was, largely, surprised and transformed
by its arrival. This received assumption of technology’s
social autonomy is termed ‘technological determinism’
or ‘technicism,’ a phrase credited to Thorsten Veblen
(Elul 1964) and those who propound it are ‘technicists’
(see, for example, McLuhan 1964). Technicists can
either be positive about technological developments
(‘technophile’) or negative (‘technophobe,’ sometimes
termed ‘Neo-Luddite’). However, over the last quarter
of the twentieth century, technicist accounts of the
development of media technologies, especially the
often hyperbolized technophile ones, have been in-
creasingly questioned (see, for example, Williams
1981).

Even by its own lights, technicism omits a number
of figures whose influence has been profound, for
example: Applegarth and Hoe who perfected the
rotary press in 1850s, theAbbe� Caselli whose telegraph
system produced facsimile images in 1862; Pfleumer
who created audio tape in the late 1920s; Carlson the
patentee of the xerox machine (1938); Kilby who
designed the integrated circuit in 1958; Maiman
creator of the laser in 1960; Hoff who built the first
central processing unit in 1969, etc. Technicism also
fails to explain why so many of its roll-call of famous
‘inventors’ have Dopplega� ngers who dispute their
status—Gutenberg’s claim on the press is contested by

Waldvogle and Coster; Daguerre’s by Fox-Talbot;
Morse’s by Cooke and Wheatstone; Bell’s by Gray;
Edison’s and the Lumie� res’ by (at least) Friese-Greene
and the Skladanowsky brothers; Marconi by Lodge
and Popov; Zworykin by Schoenberg, and so on. Not
only are there more ‘great men’ but, mysteriously, they
tend to have the same idea at about the same time.
Most dramatically, Bell and his rival Gray arrived at
the US Patent Office in Washington with designs for
telephones on the very same day, February 14, 1876.

More than that, the ‘inventors’ all have precursors
who thought up the same sort of technological
application earlier but are forgotten. Francis Ronalds
had his elegant static electric telegraph rejected by the
British Admiralty in 1816, nearly three decades before
telegraphy was diffused. David Hughes, the ‘inventor’
of the microphone, was told his demonstration of
radio was no such thing in 1879 when it was, 16 years
before Marconi’s ‘invention.’ A. H. Reeves inaugu-
rated the digital age with a sampling device built in the
Paris Laboratory of ITT in 1938 but talk of a ‘digital
revolution’ did not start for another half-century. A
succession of small computers, beginning with the very
first computer to work on a real problem, the
Manchester UK Baby Mark I of 1948, were discarded
in favor of large devices until the coming of the Apple
II in 1976.

Most grievous of all the problems raised by tech-
nicist explanations of the development of communi-
cation systems is the central concept that technology
engenders social change. The Reformation, for exam-
ple, is credited to the printing press. As Marshall
McLuhan, a major technicist thinker, put it: ‘Socially,
the typographic extension of man [which is how he
described printing from moveable type] brought in
nationalism, industrialism, mass markets, and uni-
versal literacy’ (McLuhan 1964, emphasis added).
But, if the press did ‘bring in’ these things, it took some
centuries to accomplish this, making a mock of the
norms of causality. The lesser technicist claim is that
the press ‘caused’ the Reformation; but, as Gutenberg
biographer, Albert Kapr, noted, ‘the stimulus for
[Gutenberg’s] invention was rooted in the religious
controversies of his time and other closely related
needs of his age’ (Kapr 1996 emphasis added). The
same pre-existing pressures, including church reform,
drove printing forward. The historical record in fact
suggests that it is always factors in the social realm
which push communications technologists into as-
sembling their ‘inventions.’

2. Social Needs

There are alternative approaches to this history which
offer a ‘thicker’ (in Geertzian terms) account and
better answer fundamental questions about the origins
of media technologies and the nature of their diffusion.
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A great deal of knowledge is accumulated by society
(indeed, by different cultures), some formal and much
informal. The common insight that leaving washing
out in the sun bleaches it, a crucial perception
underlying the development of photography, is an
example of informal knowledge. Dr. Thomas Young’s
experiments of 1801 are a good example of formal
scientific understanding. He was able to calculate the
wavelengths of different colors using light sources
shone through narrow slits to interfere with each
other. One hundred and fifty years later, the utilization
of such light interference patterns informed the crea-
tion of holographic imaging systems. Physicist James
Maxwell’s wave theory, the nineteenth century’s best
formal explanation of the nature of electromagnetic
phenomena, is the foundation of telephony, radio, and
television. Alan Turing’s 1936 paper solving a cutting
edge problem in pure mathematics directly determined
computer design a decade later (Turing 1936).

Given the widespread understanding of this ‘sci-
ence,’ broadly defined, many can be expected to have
ideas about the technical application of such know-
how in any given circumstance. For example, 115
years before Turing, Charles Babbage was discovered
by the astronomer William Herschel, according to
legend, dozing over logarithmic tables in the rooms of
the Cambridge (UK) Analytical Society. When asked
what he was thinking of, he reportedly said: ‘I wish to
God these calculations had been executed by steam.’
‘It is quite possible,’ replied Herschel (Goldstine 1972).
Babbage’s mechanically driven computer was never
built but his ideas for the architecture of a symbol
manipulating machine which would alter its opera-
tions in the light of its own computations, with a ‘mill’
(central processing unit) and a ‘store’ (memory),
underpin computing design.

Babbage managed to build only part of his machine
which, anyway, required power and tolerances beyond
the range of Victorian engineers (Hyman 1984). In
other fields, many built prototypes, not all of which
failed to work. For example, the coherer was a
machine designed to demonstrate the wavelike nature
of electricity. A number of physicists constructed
variant devices and no physics lab in the late nine-
teenth century would have been without one. That the
coherer could be used for signaling—that it was, in
fact, a radio—required the identification of a com-
munications need; and it was the identification of this
need which enabled the radio to be, in effect, dis-
covered rather than ‘invented.’

Identification occurred because of the parallel de-
velopment of iron-clad warships. These vessels
steamed into battle so far apart that visual contact
could not be maintained through the fleet. The first
demonstrations of radio by Marconi and Popov took
place at sea during the summer maneuvers of the
British and Russian Imperial fleets in 1895. In the
same way, the railways focused experiments using
electricity for signaling, which had been thought of in

the mid-eighteenth century and had been producing
ignored prototypes since 1816 (Ronalds) at the latest,
into the ‘invention’ of the telegraph in the 1840s. The
first telegraph wires ran down the railway tracks
between Baltimore and Washington, Windsor and
London, St. Germaine and Paris.

In the twentieth century, the need to build nuclear
weapons served to transform the development of
advanced, massive electrical calculators into an
agenda which would produce electronic computers—
symbol manipulators which altered their operations in
the light of their own calculations—from 1948 on. The
threat posed by those same weapons in the 1970s
created the need for an impregnable distributed
communications system to control essential military
computing during nuclear attack. A quarter of a
century later, the technology which did this was
released to the pubic and diffused globally as the
Internet.

The social need which transforms prototypes into
‘inventions’ need not, however, always be itself a new
technology. For example, the legal invention of the
modern corporation in the 1860s produced novel office
needs. Use was finally found for languishing proto-
types such as the typewriter which had been patented
in 1714 or the adding machine which now acquired an
elegant printing capacity but which had existed in
basic form since 1632. The elevator, made safe by Otis
in 1857, was perfected and the skyscraper office block
was designed to house all these devices and the
corporationwhich used them. It is in this social context
that Bell, Grey, and others built telephones. Changes
in the structure of post-French Revolution society
bring together a range of well-understood chemical
and physical phenomena to produce, in photography,
a system of image making for use by the dominant
middle-class of the nineteenth century. The camera
obscura portabilis (1550, at the latest) and photo-
kinesic chemistry (explored from the 1720s onwards at
the latest) come together to meet this social need. By
1840, photography was ‘invented’ and the centuries-
old Western tradition of painted aristocratic portraits,
still-lives, or landscapes was democratized (Eder 1978,
Freund 1982).

The general pervasive requirement that the ever-
expanding urban mass be housed and entertained
governs many developments. The Gutenberg flat-bed
press had increased its speed from 8–16 impressions
per hour (iph) to 1,200 iph between 1450 and 1800.
Driven by the rising literacy required by an indust-
rialized society, between 1800 and 1870 the press,
powered by the same steam that had powered the
industrial revolution over the previous century and
more, reached speeds of up to 40,000 iph.

The seventeenth century lantern slide show, with its
cuts, fades, dissolves, and animations, became a major
urban diversion. The audience learned to sit in rows in
the dark watching images (for example, La Fantas-
magorie, a hit slide show in Paris during the French
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Revolution). The use of photography for slides and
then, arising from scientific investigations using pho-
tography to stop motion, the idea of a photographic
strip to create the illusion of motion dates from 1861.
Theater was slowly organized as actor-managers gave
way to owners (often with chains of theatres), pro-
ducers, stars, agents. By the 1890s, ‘shows’ had become
‘show business.’ In the US, the owners formed a cartel
in 1895 and the artistes, a union. All this, as much as
any insight of the Lumie� re Brothers, ‘invented’ the
cinema (Chanan 1995, Allen 1980).

3. Social Brakes

But, as the historian Fernand Braudel has noted, with
these ‘accelerators’ come ‘brakes’ (Braudel 1979). The
‘invented’ technology faces social forces suppressing
its potential to cause radical disturbance. First when it
finally emerges from the shadows it has taken longer to
develop than is usually understood. Then, often,
complex patent arguments or government regulatory
interventions slow its diffusion. Corporations espe-
cially tend to be protected by this ‘braking’ process.
The telegraph company Western Union was the
world’s biggest firm when the telephone was being
diffused and although it is now far from being any
such thing nevertheless it still exists. New media are
meshed with old. The Internet (AOL), the moving
image (Warners), and print (Time) join together and
all survive. But it takes time for these arrangements
and accommodations to be effected.

Thus television was a fully developed system by
1936. The basic idea for the transmission of moving
images using mechanical scanning, spinning disks to
scan the image had been patented in 1884 and the term
‘television’ coined in 1906. Electronic scanning was
described in 1908. The first signals were displayed on a
cathode ray tube at the St. Petersburg Institute of
Technology in 1911 by Boris Rozing whose pupils
Zworykin and Schoenberg led the research teams at
RCA and EMI (UK), respectively. Mechanically
scanned and electronic experimental systems were
much touted from the 1920s on.

Using what was essentially the RCA solution, the
Germans and the British began regular television
services in 1936–7. Yet, with the very same technology,
the Americans continued to call their transmissions
during this period ‘experimental.’ What was at issue
was RCA’s dominance. (The Federal government had
been struggling with the ATT telephone monopoly for
half a century and did not wish to create another
monster corporation.) Behind the facade of technical
issues a commercial agreement was hammered out to
ensure the diffusion of the technology. In 1941, the
National Television Standards Committee promul-
gated signal standards almost the same as those which
had been proposed in 1936, but now RCA’s radio rival

CBS and other manufacturers were able to share the
technologies. The next seven years of World War II
and its aftermath halted development, although the
Germans continued to broadcast throughout the
conflict using the system the Americans had put on
hold. Then the same suppressive pattern emerged
again after the war as the government stopped the
award of TV licenses ostensibly to sort out overlapping
signals but actually to allow radio and film interests to
reach a modus �i�endi. At the start of this ‘freeze’ in
1948, television was live from radio headquarters in
New York. By 1952, when it was withdrawn, the
schedule was dominated by filmed shows made in
Hollywood—but radio interests continued to own the
television networks and major stations.

The same sort of delays, allowing society fully to
absorb the new system, affects all technologies. The
growth in patents is often suggested as an indicator of
the increased range of contemporary innovation and
implies speedier take-up of new developments. How-
ever, improvements and modifications can be patented
in exactly the same way as breakthroughs and fun-
damental innovations and the former account for
much patent activity. There is no evidence in com-
munications of a greater number of basic innovations.
Nor is there evidence of a speed-up in diffusion.

It took up 16 years and an act of the US government
(the All Channel Law, 1964) to force manufactures to
give up tubes in TVs and use solid-state circuits
instead. The audio-CD, based on a computer data
storage system, was marketed by Sony and Philips in
1983 to stem the flow of home LP disk recording.
Digital sound quality could not be maintained on
analogue audiotape. But at the same time digital
audiotape (DAT), which could ‘clone’ CDs, was
available. In fact, the first DAT studio recorder had
been sold in 1971. Philips, having just built twomassive
CD manufacturing plants, in 1984 directly frustrated
industry discussions about the introduction of DAT
which remained a marginal medium for the rest of the
century (Gow 1989, Morton 2000).

4. Transformati�e Technologies

The result of the push of social need being constrained
by the brake stifling radical disruptive potential is that
new communications technologies, however influ-
ential on society, do not transform it. Given that
communication systems are created, introduced, and
diffused in response to pre-existing social needs, it
follows that their capacity for radical disruption, pace
technicist hyperbole, will be limited.

Of course, a new technology can have unintended
consequences—fax machines can facilitate junk mail;
the Internet can transform the distribution and profit-
ability of pornography. But technicist rhetoric sug-
gests that transformative end effects cannot be known
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and yet, outside of comparatively marginal surprises,
this is not the case. The end effect is that transformative
radical potential will be contained.

The needs of flexible manufacturing have inter-
nationalized the corporation which in turn required
the internationalization of communication. To ever-
evolving trans-oceanic cable capacity has been added
the satellite communications system to facilitate a
worldwide market. But a worldwide market is still a
market, more efficient and all-embracing but essen-
tially the same. This did not change when Internet
communication facilitated data transmission, personal
messaging, and commerce.

This is not to say, however, that outside of the West,
these technologies cannot have more transformative
effects. For example, from 1977–9, the messages of the
exiled Ayatollah Khomeini were transmitted from
France to Iran by telephone and distributed by audio-
cassette. The Westernizing Shah was removed
(Mohammadi 1995). This illustrates both transforma-
tive communications power and, on the other hand,
the limits of media effects. As much as Western
technology aided the Iranian Islamicist revolution, at
the same time it failed the Shah’s Westernizing
mission.

Centralized governments can also ‘resist,’ as when
China, for example, ordered Rupert Murdoch in 1994
to remove politically offensive channels (BBC World)
from AsiaSat 2 and he did so. The technology itself
can have limited reach. In 2000, the Internet required
literacy, expensive equipment, and easy access to
telephones. The International Telecommunications
Union estimated that more than two-thirds of hu-
manity lacked even the last. The Internet clearly was
not transformative for them.

In the West, although the technologies are per-
vasive, their revolutionary, as opposed to evolution-
ary, potential can be disputed as well. This argument
depends on the viewpoint. Technicists, whether tech-
nophile or technophobe, are amnesiac about tech-
nological history and privilege technology as a mono-
causal social driving force. They erroneously believe
that the pace of innovation has quickened over the last
two centuries when historical understanding reveals
that it has not. They also think, in ignorance of the
record, that the processes of innovation have become
more structured when, again, human intuition remains
as strong a factor as ever. They assume, finally, that
more information is in fact significant of itself and
ignore its quality and the limited human capacity to
absorb it. Henry Thoreau wrote in 1854: ‘We are in
great haste to construct a magnetic telegraph from
Maine to Texas; but Maine and Texas, it may be, have
nothing to communicate’ (Czitrom 1982). Any Inter-
net search suggests that Thoreau’s hesitancy is still
merited.

For technicists, each and every change in com-
munications, and in society generally, looms large. A
nontechnicist viewpoint, on the other hand, focuses on

social continuities. On this basis, the nontechnicist
tends to resist even the rhetoric of cumulative tech-
nologies converging to effect transformative change.
Convergence of signal processing is of significance for
communications organizations since it blurs any tech-
nological basis for distinguishing their activities. But
many already existed across media technologies as
conglomerates. Their power and growth has far more
to do with national regulation (or its lack) and
economic globalization than it does with machines,
including digital ones. Communications technology
will remain what it has always been, one factor among
many, in determining the structures of world com-
munication systems (see Winston 1998).

See also: Broadcasting: Regulation; Communication:
Electronic Networks and Publications; Electronic
Democracy; Information Society; Information Soc-
iety, Geography of; Mass Communication: Empirical
Research; Media and History: Cultural Concerns;
Media Effects; Media Imperialism; Media, Uses of;
Technological Determinism; Technology and Organi-
zation; Technology and Social Control; Television:
History; Television: Industry
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Mass Killings and Genocide, Psychology

of

To understand and ultimately prevent mass violence,
like the Holocaust, the genocide of the Armenians, the
genocide in Rwanda, the ‘autogenocide’ in Cambodia,
the mass killing in Argentina and many others, the
social conditions, cultural characteristics, psychologi-
cal processes of groups and individuals that lead to it
must be identified. Important questions and issues
include: what are the motives of perpetrators, how do
these motives evolve, how do inhibitions against
killing decline? What are the usual starting points or
instigating conditions? What characteristics of cul-
tures and social processes contribute? What is the
psychology of perpetrators and bystanders? Intense
group violence is usually the outcome of an evolution:
how does this take place, how do individuals and
groups change along the way? An essential source of
groups turning against other groups is the human
proclivity to differentiate between ‘us’ and ‘them’ and
the tendency to devalue ‘them.’ How can this tendency
be mitigated? The passivity of bystanders, ranging
from individuals to nations, encourages perpetrators.
How can preventive responses be promoted? (The
conception of origins that follows is based primarily
on Staub 1989; of prevention on Staub 1999. See also
Charny 1999.)

1. Instigators of Collecti�e Violence

These are conditions in a society or in a group’s
relationship to another group that have great impact
on people. They give rise to psychological reactions in
individuals and whole groups of people, and actions
and events in a society or social group that lead the
group to turn against another group, often a subgroup
of the society.

1.1 Difficult Life Conditions

One starting point for mass violence is difficult
conditions in a society, such as severe economic
problems, greatpolitical conflicts, rapid social changes,
and their combinations. These have intense psycho-
logical impacts. They frustrate basic psychological
needs for security, for a positive identity, for feelings
of effectiveness and control, for positive connections
to people, and for a comprehension of reality.

1.2 Group Conflict

One type of conflict involves ‘vital’ interests. Even
though these conflicts have objective elements, such as
some territory both sides need for living space, the
psychological elements (the territory is part of the
groups’ identity;mutual devaluation, distrust and fear;
unfulfilled basic needs) make the conflict especially
difficult to resolve. Another type of conflict is between
dominant and subordinate groups in a society. Fre-
quently, demands by the subordinate group for greater
rights start active violence between the groups that
may end in mass killing or genocide (Fein 1993).

Conflicts between groups also tend to frustrate basic
human needs. Dominant groups, faced by demands
from a subordinate group, often protect not only their
rights and privileges, but also their security and
identity, as well as their comprehension of reality,
which includes their view of the ‘right’ social arrange-
ments. Difficult life conditions often intensify the
impact of group conflict.

1.3 Self-interest

When a subgroup of society is greatly devalued (see
below), a superior group may engage in mass killing to
advance its interests. Mass killing or genocide of
indigenous peoples has often been in part due to the
desire to gain land or develop resources where these
groups have lived (Hitchcock and Twedt 1997).

2. Turning Against the Other

Groups could respond to instigating conditions by
cooperative efforts to improve conditions or by re-
solving conflict through negotiation and mutual
concessions. Instead, frequently a complex of psycho-
logical and social processes arise that turn the group
against another and ultimately lead to violence.
Individuals turn for identity and security to a group;
people elevate their group by devaluing or harming
others (Tajfel 1978); they scapegoat another group for
life problems or blame the other for the conflict;
ideologies are adopted that offer a vision of a better life
(nationalism, communism, Nazism, Hutu power in
Rwanda and so on), but also identify enemies who
must be ‘dealt with’ in order to fulfill the ideology.

3. The E�olution of Destructi�eness

The group and its members begin to take actions that
harm the other group and its members, which begins
an evolution. Individuals and whole groups ‘learn by
doing.’ As they harm others, perpetrators and the
whole society they are part of begin to change. Just
world thinking, the belief that the world is a just place
and those who suffer must have somehow deserved
their suffering, leads to greater devaluation of the
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victims. In the end, perpetrators, and even bystanders,
exclude the victimized group and its members from the
moral realm, the realm in which moral values and
standards apply. They often replace moral values that
protect other people’s welfare with values such as
obedience to authority or loyalty to the group. As the
evolution progresses, individuals change, the norms of
group behavior change, new institutions are created to
serve violence (for example, paramilitary groups).

4. Contributing Cultural Characteristics

Certain characteristics of a culture make it more likely
that, in response to instigation, the psychological and
social processes that initiate group violence arise.

4.1 Cultural De�aluation

One of these is a history of devaluation of another
group or subgroup of society. Such devaluation can
vary in intensity: the other is lazy, of limited in-
telligence; the other is manipulative, morally bad,
dangerous, an enemy that intends to destroy one’s
own group. A devalued group that does relatively
well—its members have good jobs—is an especially
likely victim. Sometimes two groups develop intense,
mutual hostility, which has been referred to as an
ideology of antagonism (Staub 1989). Seeing the other
as their enemy, and themselves as an enemy of the
other, becomes part of their identity. This makes
group violence more likely.

4.2 O�erly Strong Respect for Authority in a
Society

This makes it especially difficult to deal with in-
stigating conditions. Accustomed to being led, people
are more likely to turn to leaders and ideological
groups. They are unlikely to oppose it when the group
increasingly harms another group. They are also more
likely to follow direct orders to engage in violence.

4.3 Monolithic (and Autocratic) �s. Pluralistic (and
Democratic) Societies

The more varied are the values in a society, the greater
the extent that all groups can participate in societal
processes, the less likely is the evolution towards mass
violence. People will be more likely to oppose harmful,
violent policies and practices. Democracies (Rummel
1994), especially mature ones (Staub 1999) that are
pluralistic and have a well-developed civic culture, are
unlikely to engage in genocide.

4.4 Unhealed Wounds of a Group Due to Past
Victimization or Suffering

Without healing from past victimization, the group
and its members will feel diminished, vulnerable, and
see the world as a very dangerous place. At times of
difficulty or in the face of conflict, they may engage in
what they think of as necessary self-defense. But,
instead, this could be the perpetration of violence on
others (Staub 1998).

4.5 Other Cultural Characteristics

A history of aggression as a means of resolving
conflict, as well as certain group self-concepts—a sense
of vulnerability, or a feeling of superiority that is
frustrated by events, or the combination of the
two—make violence also more likely.

5. The Role of Bystanders

The passivity of bystanders greatly encourages perpe-
trators. It helps them believe that what they are doing
is right. Unfortunately, bystanders are often passive.
Sometimes they support and help perpetrators
(Barnett 1999, Charny 1999, Staub 1989, 1999).

Internal bystanders, members of the population,
often go along with or participate in discrimination,
and ignore violence against victims. As a result, just
like perpetrators, they change. Like the perpetrators,
bystanders, as members of the same society, have also
learned to devalue the victims. They are also affected
by instigating conditions. It is difficult for them to
oppose their group, especially in difficult times and in
an authority-oriented society. To reduce their guilt,
and their empathy, which makes them suffer, by-
standers often distance themselves from victims. Over
time, some become perpetrators.

External bystanders, outside groups, and other
nations, also usually remain passive, continue with
business as usual, or even support perpetrators.
Nations do not see themselves as moral agents. They
use national interest, defined as wealth, power, and
influence, as their guiding value. When they have ties
to another country, they tend to support the leaders,
not a persecuted group.

6. The Role of Leaders

It is the inclinations of a population, the result of the
joining of culture and instigating conditions, that to a
substantial degree create the possibility and likelihood
of mass murder. To some degree, the people select
leaders who respond to their inclinations and fulfill
their needs.
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Still, leaders and the elite have an important role in
shaping and influencing events. They scapegoat and
offer destructive ideologies, and use propaganda to
intensify negative images and hostility. They create
institutions, such as media and paramilitary groups
that promote or serve violence. Often such leaders are
seen as acting only to gain support or enhance their
power. But leaders are also members of their society,
impacted by life conditions and group conflict, and, at
least in part, act out of the motives and inclinations
described above.

7. Other Influences

One additional influence is a sudden shift in govern-
ment, combined with ‘state failure,’ the new govern-
ment failing to deal effectively with problems that face
the society. An ongoing war, especially a civil war, also
adds to the probability of mass killing or genocide.
Economic interconnections between a country and
other countries make genocide and mass killing less
likely (Harff 1996, Melson 1992).

8. Halting Persecution and Violence

Once violence against a group has become intense,
halting it requires action by nations and the com-
munity of nations. Early warning is important, but not
enough. Usually, as in the case of the genocide in
Rwanda in 1994 (des Forges 1999), when information
about impending violence is available, the interna-
tional community does not respond. For this to change
requires changes in values, and actions by citizens to
bring them about. It also requires institutions to
activate and execute responses by the community of
nations. Interconnected institutions within the UN,
regional organizations, and national governments are
needed.

Appropriate actions include diplomatic efforts: to
warn perpetrators, as well as to offer mediation and
incentives to stop violence. Such efforts must be
accompanied or followed, as needed, by withholding
aid, by sanctions and boycotts—ideally designed to
affect leaders and elites—and the use of force, if
necessary. But early actions, especially preventive
actions, are likely to reduce the need for force
(Carnegie Commission on the Prevention of Deadly
Conflict 1997, Staub 1999).

9. Pre�enting Mass Violence

Preventive actions by bystanders or ‘third parties’ are
important when conditions exist that are likely to lead
to mass violence. Helping previously victimized
groups heal, making sure that the truth about what
happened in a case of prior collective violence is
established, helping perpetrators heal—who are
wounded, at the very least, by their own violent

actions—reduce the likelihood of new or renewed
violence. Healing furthers the possibility of reconcili-
ation. Creating positive connections between groups,
shared efforts on behalf of joint goals, help people
overcome past devaluation and hostility. Coming to
understand the other’s history and culture is also
important. Assumptions of responsibility and expres-
sions of regret by perpetrators (or mutually, when
violence was mutual), can further healing, forgiveness,
and reconciliation. The punishment of especially
responsible perpetrators (but not revenge on a whole
group) is important (Staub 1999).

In the long run, the economic development of a
country can diminish the likelihood of violence. This is
especially so if there is also democratization, which
creates pluralism, moderates respect for authority,
and lessens differences in power and privilege. The
positive socialization of children, the development of
inclusive caring, caring that extends beyond the group,
is also essential.

10. Future Directions

This article has reviewed influences that lead to varied
forms of mass violence. Further research ought to
consider whether specific forms of violence, such as
government persecution, conquest, revolution, civil
war, and others, which may ultimately lead to mass
killing, also have specific or unique determinants
(Totten et al. 1997). Testing our capacity to predict
group violence is important. So is the development of
techniques to help groups heal and reconcile (Agger
and Jensen 1996, Staub 2000). Creating positive
bystandership by nations and nongovernmental or-
ganizations is essential for prevention. Citizen in-
volvement is required for this. When this happens,
the effects of different types of bystander behavior
need to be assessed. To create a less violent world,
the development of knowledge in this realm and
its application has to go hand in hand.

See also: EthnicCleansing, History of; EthnicConflict,
Geography of; Ethnic Conflicts and Ancient Hatreds:
Cultural Concerns; Genocide: Anthropological As-
pects; Genocide: Historical Aspects; Holocaust, The;
Violence, History of; Violence in Anthropology
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Mass Media and Cultural Identity

The term ‘mass media’ refers to media of communi-
cation such as the printed press, cinema, radio, and
television which have characteristically addressed
large and diverse audiences. The term ‘cultural ident-
ity’ refers to the attribution of a given set of qualities to
a particular population. A cultural identity is not
static and eternal but rather changes through time.
Cultural collectivities commonly think of their identi-
ties in terms of how they differ from others. Distin-
guishing ‘us’ from ‘them’ is therefore central to groups’
cultural self-identification. In this article, the relation-
ship between mass media and debates about cultural
identity is examined.

1. How Mass Media Relate to Cultural Identity

Throughout the history of mass communication, there
has been a continuing interest in the relationships
between mass media and cultural identities. This has

been driven by the general, underlying assumption
that differentmedia variously form, influence, or shape
collective identities as such. How mass media might, at
various times, specifically affect the formation and
maintenance of national cultures and identities has
occupied center stage in this continuing discussion.
National identities normally embrace a range of
cultural identities based on ethnic, religious, and
linguistic diversity. Nationalists, however, often wish
to portray national identity as based in a single culture.
Nation-states remain, for the most part, the political
frameworks in which claims about cultural diversity
and expressions of cultural identity within a given
society are pursued. Nevertheless, cultural identities
may transcend the state system, as for instance in the
case of systems of belief that unite members of the
world religions. Diasporic communities also share
cultural identities despite belonging to different
nations and holding diverse citizenships (Schlesinger
1991, Hall and du Gay 1996).

1.1 Mass Media and National Identities

From a historical perspective, mass media have been
an important part of the nation-building process.
Successively, the press, the cinema, radio, and tele-
vision have been invoked as shapers of collective
consciousness, as the bearers of a collectivity’s culture,
or as objects of policy for shaping collective identities.
To the extent that the mass media have contributed to
the construction of national cultures, they have also
necessarily played a role in the creation of national
identities, which are still the most important forms of
modern cultural identity in the new millennium.

In the latter half of the nineteenth century, the
development of a popular press, nationally distributed
magazines, and news agencies making use of the
telegraph reinforced the creation of national com-
munication systems in countries such as the USA, the
UK, and France. Mass communication developed
intensively within the boundaries of national states
and through widespread, cross-class consumption, it
contributed to the creation of common space for
public debate, a shared political agenda, and that
sense of collective belonging that characterizes
national identities (Carey 1989). Mass communication
has therefore played an increasingly central part in the
formation of national political cultures. The latter
part of the nineteenth century also saw the first major
steps in the development of what would come to be a
worldwide communications capacity carried through
the spread of telegraphy and subsequently telephony
in part in line with European imperial expansion.
These nineteenth-century beginnings have proved to
be the foundation stones of the developing global
communications infrastructure which has become
steadily more relevant for debate about the devel-

9341

Mass Media and Cultural Identity



opment of transnational cultural identities at the end
of the twentieth century and at the start of the twenty-
first.

1.2 Audio�isual Culture

The rapid growth of the cinema before and up to
the First World War inaugurated an era in which the
moving image ultimately came into its own as the
globally dominant cultural form. From its inception,
the cinema developed as a national cultural institution.
It provided images of the people and, through star-
dom, of popular icons of identification that played
into the elaboration of national identities by represent-
ing a culture. At the same time, however, the early
cinema was also an international medium that ad-
dressed diverse audiences across the boundaries of
nation-states. This duality has made the relationship
between the moving image and the maintenance of
cultural identitywithin the territorial boundaries of the
nation-state an especially potent issue for many
countries.

Since World War I, the role of Hollywood in the
international cinematic marketplace has been of prime
importance. What has accompanied this primacy has
been a widespread concern, long articulated in Europe
by politicians and cultural elites from the 1920s
onwards, about the impact of ‘Americanization’—the
exporting of US cultural values, tastes, attitudes, and
products—on national cultures and identities. The
most vociferous critics have seen the transnational
flow of the moving image as an instrument of a US
government policy intent on global cultural domi-
nation. Other detractors have seen ‘Americanization’
as the unintended outcome of a successful model of
production that invites competition as a mode of self-
defense.

Given its salience, it is hardly surprising that
throughout the twentieth century ‘Americanization’
has repeatedly come to the center of public debate.
Looked at from the vantage point of elites, it has been
identified with the reshaping of popular culture and
seen as having a negative impact on actions, beliefs,
and identities, especially among young people and the
working class. For such groups, American cultural
forms have been a key source of pleasure: they have
embodied modernity and an escape from a dominant
version of national culture.

Although Hollywood’s output has often been the
principal point of attack, there has also been a much
more diffuse concern among national elites with the
effects of consumerism on the moral fabric of their
societies. So, for instance, jazz and rock, fast food and
Coca Cola, shopping malls and coffee bars, advertising
and blue jeans have each, at times, come to represent
the threatening and transformative ubiquity of
America to disconcerted moral guardians. The cul-
tural challenge constituted by ‘Americanization,’

moreover, has also gone deeper into the social fabric
to encompass the challenges represented by the econ-
omic model of free-market capitalism. This has long
been seen as inimical to the social solidarity ideally
aspired to by European welfare states. Not surpris-
ingly, then, the history of US market dominance and
cultural anxiety in recipient countries has played into
intercultural relations across the Atlantic. It also
shaped the wider, global debate about cultural and
media imperialism.

Alongside the rise of the cinema, the development of
nationally based radio broadcasting in the inter-War
years and through to the 1950s ensured the dissemi-
nation of a range of genres—drama, music, news,
comedy, sport—that addressed segments of nationally
constituted audiences. Radio domesticated national
culture, defined national public spheres, and ensured
that cultural identities became deeply mass mediated
in many respects.

The audiences for radio and, later, television shared
a public world which persisted for most of the
twentieth century. The classic vehicle for explicitly
pursuing the role of televising the national culture
from the 1950s onwards was public service broad-
casting, of which the British Broadcasting Corpora-
tion (BBC) has been the key model, broadly replicated
in many countries (Scannell and Cardiff 1991).

Before its networks and channels began to fragment
and specialize with the diversification of distribution
systems, general broadcasting offered a container of
common mediated experiences to its audiences and
articulated these with other forms and sites of cultural
consumption. Formally, through the education sys-
tem, learners would encounter variants of the national
folk history and absorb key literary reference points
that in combination offered marks of collective ident-
ity and thereby constituted collective memories. More
informally, outside the sphere of broadcasting,
whether as citizens or consumers, people encountered
the national cultural gamut in all its variety. This
included recorded and live music, popular comedy,
theatrical performances, and national and local sport-
ing events. State ceremonies and religious celebrations
punctuated the calendar. By both complementing and
re-engineering these cultural forms into its own out-
put, broadcasting invited listeners and, later, viewers
into a new relationship of social communication. It
offered shared ways of speaking and looking that
became an integral part of everyday life. It invented
schedules that structured temporal patterns and genres
that shaped cultural expectations.

Although its transmissions are no respecters of
political or cultural boundaries, for the most part
radio has been experienced by listeners as a national
medium. However, it has always played an important
transnational role in wartime propaganda, whether in
the hot war of World War II or during the Cold War
from the late 1940s until the turn of the 1990s. And
music radio has always had strong cross-border
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attractions, sustaining international communities of
taste.

Besides public service systems, commercial systems
of broadcasting such as the US networks—ABC, CBS,
NBC—both in their heyday and since, have also had a
profound impact on the mediation of national culture
by way of providing a wide range of televisual forms.
US programs have been pre-eminent in defining the
international experience of television for many
countries. National television systems, and latterly
subscription-based movie channels, moreover, have
been important vehicles for the dissemination of
cinema, especially of Hollywood’s output, which has
thereby reached a global audience alongside distri-
bution via the theatrical circuit and through the sale
and rental of video recordings.

As the ways in which television was distributed
rapidly diversified in the 1980s and 1990s—with the
growth of cable and satellite broadcasting, alongside
the original terrestrial systems—the relations between
cultural identity and the medium became more com-
plex. The national audience’s experience of television
consumption began to fragment. These changes
ushered in the crisis of public service broadcasting in
many countries. Fragmentation of the national tele-
vision experience is likely to be further accentuated as
digital signals increasingly replace analogue trans-
missions, and as the range of channels on offer
multiplies rapidly in the most developed parts of the
world. It is also going to be affected in increasing
measure by the delivery of radio, television, and music
over the Internet, as these will impact on the range of
available choices and bypass broadcasting schedules.

2. Cultural Identity, Mass Media and Cultural
Imperialism

The debate about the impact of mass media on cultural
identity increasingly rose up the policy and academic
agendas in the 1970s. This coincided with the new
interest being taken in the cultural impact of films and
television programs that were crossing state frontiers.
Shaped by the political contours of the Cold War, in
which the strategic interests of the capitalist West were
both symbolically, and in reality, opposed to those of
the communist East, the debate was greatly stimulated
by the postcolonial and postimperial interest in the
influence exercised over the rest of theworld of cultural
production deriving from the main capitalist states
(Tomlinson 1991).

2.1 International Debate on Cultural Identity

Discussion centered on thework of theUnited Nations
Educational, Social and Cultural Organization
(UNESCO) and on that of the critical writings of

media scholars such as Schiller (1969) and Mattelart
(1979). In the early 1970s, the first major studies of
international television flows were published and
academic debate about the significance of audiovisual
trade intensified. In Latin America, which became the
key locus for critical thought, arguments centered on
the economic and cultural dependence of Third World
states on those of the developed First World and the
perceived threat posed to indigenous cultures and
identities by popular media and consumerism.

UNESCO’s interventions stimulated a critique of
US cultural and media imperialism. The role of
journalism (not least US-, UK-, and French-owned
international news agencies) was central to this debate.
The news agencies were seen as exercising monop-
olistic control over news flows and as screening out
‘south–south dialogue.’ Arguments centered on the
worldwide impact of the consumption of Western
cinematic and televisual fiction as well as that of news.
To counter media imperialism, its critics proposed
that a New World Information and Communication
Order (NWICO) be instituted. The idea of such an
international order implied the existence of a trans-
national communicative space that should and could
be regulated in the interests of more equal dialogue.
The defense of national cultures in weak and de-
pendent nations and the pursuit of equity and balance
in the flow of reports and images in international
cultural trade reached its high-water mark in the
UNESCO-supported MacBride report (MacBride
1980). This debate prefigured later attempts to discuss
the conditions for creating an international public
sphere of open debate (Habermas 1997).

2.2 Supranationalism and Cultural Identity

The defense of national cultural identities by nation-
states has remained on the international media re-
search agenda, and not just in the Third World. The
European Union (EU) has been a key test case for
thinking about the relationships between mass media
and cultural identity. The EU is the outcome of a half-
century-long process dating from World War II, in
which previously warring states have sought to de-
velop a framework for political and economic in-
tegration. By the end of the twentieth century, 15
European states were bound together by treaty as a
trading bloc in the global economy, with a growing
line waiting for accession. Official thinking in the EU
has assumed a strong causal connection between
media consumption and cultural identity. The desired
shaping of a new, ‘European’ cultural identity has
been linked to the formation of a supranational
political public sphere and a common citizenship.

EU policy-makers’ views on imports of US audio-
visual products have strikingly echoed arguments
aired in the NWICO debate: from a cultural per-
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spective, the flow of films and television programs has
been represented as a threat to European identity. As
noted earlier, ever since World War I, political and
cultural elites in Europe have been concerned about
the impact of American films on their national cultures
and identities (Jarvie 1992). The original national
focus has been easily transposed into official, supra-
national preoccupations about ‘European culture.’

The cultural case for domestic film-making has been
that home-made moving images represent the nation
and invite its members to see themselves as part of a
community with a common culture. As television
broadcasting became a cultural force across Europe
from the 1960s on, official and industrial worries
about US dominance of the box office extended to the
small screen. There has also always been a major
economic interest in limiting imports and safeguarding
jobs at home. Hence, the EU successfully negotiated
the ‘cultural exclusion’ of audiovisual services from
the final settlement of the General Agreement on
Trade and Tariffs (GATT) in 1993. The USA did not
accept this principle and the issue remains on the
agenda of the successor World Trade Organization.

The EU has found it impossible so far to create a
single European cultural marketplace for the moving
image. The aspirations have stretched no further, and
reasonably so. That is because in the case of radio,
television (imported entertainment aside), and the
press, cultural preferences have remained predomi-
nantly national and regional, following the contours
of states and languages. There is no reason to think
that this is going to change, even though English is
increasingly widely diffused as a second language.

Despite their political convergence, European states
still offer a bulwark against widespread cultural
homogenization. Publishing, the press, radio, and
national education systems continue to sustain di-
versity and difference in each country. Perhaps it is not
so surprising, then, despite some relatively modest
investment in financing cross-national film and tele-
vision coproductions, in supporting producer training
and distribution, and in enforcing the provisions of the
EU’s single-market legislation, that there is little
evidence of the growth of a major transnational
audience for European audiovisual products. Both
national and transnational patterns of cultural con-
sumption co-exist. So, at the start of the new mil-
lennium, despite 15 years of policy intervention,
Hollywood still provided the common audiovisual
diet, with national cinema an also-ran everywhere
apart from France, where cultural protectionism had
been most vigorously enforced.

Although a supranational polity, the EU is based on
nation-states that seek to maintain their distinctive
national cultures. The EU’s integration process has
stimulated a reassertion of regional identities, thereby
undercutting the hegemony of nation-states. In some
instances, these regions are also ‘nations without
states’ such as Catalonia and the Basque Country in

Spain, and Scotland and Wales in the UK. There,
regionalism is inescapably connected with the pro-
tection of national and cultural identity. Particular
importance has been attached to the role of indigenous
mass media in sustaining distinct national cultural
identities within the wider state.

2.3 Mass Media, Language, and Cultural Identity

National media systems have been crucial dissemi-
nators of standardized vernaculars. Anderson (1991)
has suggested that the convergence of capitalism and
printing created the conditions for the dissemination
of secular vernaculars in the early modern period.
‘Print language’ allowed national languages to be dis-
seminated throughmarkets for books and newspapers,
creating a common culture. Audio and audiovisual
media have performed a similar role in reinforcing
the national idiom. For instance, it was not until
the post-World War II period that the majority of
Italians came to speak standard Italian, and this was
substantially due to the role of radio and television
broadcasting, reinforcing and complementing the
earlier influence of the cinema. Similarly, in Latin
America, it was the mass media that first gave
audiences images of themselves that they could con-
nect to their everyday life experiences, offering them
an entry point into the national culture and the
political public sphere. The mass media also provided
the idioms of a common culture. Key instances were
theMexican cinemaof the 1930s to 1950s,Argentinean
radio drama from the 1920s to the 1940s, and popular
journalism in Chile from the 1920s to the 1950s
(Martı�n-Barbero 1993).

Although mass media have had a homogenizing
impact within national boundaries, in some places
they have been used to ensure language diversification.
This has depended on the political efficacy of language
activists seeking access to the media. Success or failure
has depended on the status of the language concerned,
the amount of political support for broadcasting or
otherwise disseminating a language, whether a
language campaign has been effectively led, and the
state authorities’ willingness to encourage linguistic
diversity.

Many European states regulate their broadcasting
systems to ensure that minority and ‘lesser-used’
languages are assured of airtime and thereby en-
courage and sustain a diversity of cultural expression
and identities. The policies of individual states have
been supported since 1992 by a European Convention
on regional or minority languages and in several
cases—notably in the Basque Country and Catalonia
in Spain, Wales in the UK, and among the Sami
of Scandinavia—minority-language broadcasting ap-
pears to have been successful in sustaining their lan-
guage communities. However, Europe is by no means
unique. Movements aimed at securing both public
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support for, and state endorsement of, indigenous
radio and television production have been active
in Australasia and the Americas (Browne 1996).

Canada has been an especially illuminating case of
the complex inter-relations between linguistic and
cultural identity considerations as the Canadian state
has fought its identity wars on two fronts. Externally,
the country has had to define itself politically and
culturally against the USA. Internally, Canada has
had to deal with the continuing debate over the status
of Quebec, where claims to sovereignty have long been
argued in terms of a distinctive national cultural
identity (Collins 1990).

By the middle of the twentieth century, the advent of
television extended the existing US media penetration
of English-speaking Canada by print and radio.
The presence of American media has long shaped
Canadian policy-makers’ understanding of broadcast-
ing as essential to the maintenance of national identity
and cultural sovereignty. As commercial television
developed alongside the public sector, governments
tried to regulate the system to ensure that Canadian
content was carried by Canadian broadcasters, along-
side highly popular US material. Consequently, in line
with this protectionist stance,whenCanada negotiated
the North American Free Trade Agreement (NAFTA)
with the USA in 1993, it sought successfully to ensure
the ‘exception’ of its cultural industries from the treaty
(McAnany and Wilkinson 1996). This paralleled the
EU’s approach to GATT, for similar reasons.

While the establishment of public service broad-
casting in Canada was in part a response to the
commercial model prevailing south of the border, it
also took the form of reinforcing the country’s cultural
and linguistic fault-line between Anglophones and
Francophones. Although Francophone broadcasting
has sustained the national cultural identity of French
speakers, this has run counter to the Canadian federal
government’s attempts to create an overarching pol-
itical and cultural identity.

Such tensions have also been experienced in the
heartland of global media production, the USA. The
major migratory impact of Hispanics has transformed
the cultures of states such as California and Florida
and has provided the market conditions for the
development of Spanish-language television channels
with a national reach. This assertion of cultural and
linguistic difference has provoked debate about the
unique position of the English language in the USA
and how multiculturalism relates to a common
national identity.

2.4 Globalization and New Cultural Identities

In the twenty-first century, the impact of transnational
and global changes on what are still largely nation-
state-bound systems of communication is likely to

increase (Castells 1997). Ideas of communication
sovereignty rooted in the heyday of the nation-state
are increasingly difficult to sustain in the face of cross-
national media mergers, the development of supra-
national polities such as the EU, and the rapid, if
unequal, diffusion of access to the Internet with its
capability of making global communicative con-
nections. Although the worldwide flow of informa-
tion and cultural products has now permeated the
boundaries of states in unprecedented ways, such
‘globalization’ does not mean that the world is
becoming uniform. On the contrary, the reshaping of
communicative spaces worldwide means that new
cultural identities will emerge continually within, and
across, the existing international system of nation-
states.

See also: Broadcasting: General; Cultural History;
Culture, Sociology of; Entertainment; Film and Video
Industry; Identity and Identification: Philosophical
Aspects; Identity: Social; International Communic-
ation: History; Mass Media: Introduction and Schools
of Thought; Mass Media, Political Economy of; Mass
Media, Representations in; Media and Child Deve-
lopment; Media Imperialism; Public Broadcasting;
Public Sphere and the Media
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Mass Media and Sports

Mass media and sports are formally separate social
and cultural institutions that have, over the past
century or so, become so inextricably linked that it is
now almost impossible to imagine their independent
existence. There are two main questions addressed by
social and behavioral scientists in relation to these
institutions, the first of which is the extent to which the
mass media, especially TV, may be said to have ‘taken
over’ or even ‘ruined’ sports. The second principal
area of debate in this area concerns the relationships
between media sports ‘texts’ and audiences, especially
their capacity to reproduce or challenge prevailing
structures of power. In considering these issues, this
article examines first how fundamental social trends
have produced the mutually attractive features of
mass media and sports that have led them to become
so closely entwined.

1. The Historical Emergence of Mass Media and
Sports

Both mass media and sports developed rapidly in the
late nineteenth and early twentieth centuries in the full
flowering of Western modernity, as an unprecedented
combination of industrial, capitalist, political, tech-
nological and urban change stimulated and con-
fronted deep transformations in work and popular
play. The mass media emerged, in both public (state)
and private (commercial) manifestations, as the key
institutionalized communicator of political discourse,
carrier of news, provider of entertainment, and vector
of ‘promotional’ messages of various kinds. As the
commercial mass media developed, so did advertising
as a major income stream—in the case of free-to-air
TV, in particular, the need to capture audiences for
advertisers became clearly paramount. At the same
time, new media technologies in the print and elec-
tronic media (including more-efficient presses and
transmission–reception equipment) and the prolifer-
ation of media organizations meant a heightened level

of ‘content hunger’—that is, a need to fill the expand-
ing media space with material of sufficient popularity
to create and sustain economically viable enterprises.

While physical play has been a feature of all known
societies for millennia, the specific social institution of
sports—with its rules, regular competitions, industrial
infrastructure and international relations—is a prod-
uct of late modernity and so is barely a century old
(Elias and Dunning 1986). Sports emerged as an
important collective manifestation of popular leisure
and pleasure, developing (first in the UK, which, not
coincidentally, was also the first industrial and capi-
talist power) from intermittent forms of ‘folk’ (physi-
cal play on feast and holidays) into codified disciplines
in which participants were either lovers of the game
(amateurs) or paid to perform skillfully in front of
paying spectators (professionals). Historically, the
British imprint on the formation of contemporary
sports is substantial, although at the commencement
of the new millennium it has been substantially
matched by the American influence on sports tele-
vision, promotion and marketing.

It is ironic, however, that while the development of
sports is closely linked with the processes of inter-
nationalization, Anglo–American cultural imperial-
ism and globalization, it is also intimately connected
to the consolidation of individual nation-states.
Hence, for example, the revival in 1896 of the Olympic
Games by the French aristocrat Baron Pierre de
Coubertin—some fifteen centuries after the end of the
ancient Games (Hill 1992)—was not insignificantly
motivated by a felt need to enhance France’s sov-
ereignty after a humiliating defeat in the Franco–
Prussian War a quarter of a century earlier. In
neighboring Belgium, by contrast, soccer was sys-
tematically organized in the twentieth century to
counter French-speaking influence through a process
of vervlaamsing (flemicizing) that used sports to help
shape the national cultural landscape (Duke and
Crolley 1996).

With the rise in popularity and increasing rational-
ization of sports since the late nineteenth century, it
began to commend itself to the media as an ideal
source of content, able to flow across the entire
spectrum of news, entertainment and public affairs in
a manner that has now made it all-pervasive
in contemporary international media (Rowe 1999;
Wenner 1998). Despite initial mutual misgivings—
concerning the sustained appeal of sports for media
audiences on one side and of the deleterious impact of
media coverage to paid attendance at sporting events
on the other—the possibilities of symbiosis gradually
became clear. Sports, while a major staple subject of
the press and radio, has formed its closest alliance with
TV. This article, therefore, pays particular attention to
the TV–sports nexus, demonstrating how their inter-
relationships have had a profound impact on the
economics, politics and social dynamics of contem-
porary culture.
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In general terms, the two principal forces behind the
growth of media sports have been nation building and
market development, with the balance and rate of
development in any given context varying according
to social, historical and spatial context. In the UK, for
example, a strong impulse existed to nurture an
established national culture through the state-fostered
pioneering radio and TV broadcasting by the public
British Broadcasting Corporation (BBC) of great
national sports events like the Grand National and
Derby horse races and the Cup Final for soccer. These
were prime instances of the mass media commu-
nicating the nation to itself, and conveying a sense of
a seamless notion of British (especially English)
identity (see Whannel 1992). In the USA, however, a
much larger, ‘newer’ nation in which the public
organization of broadcasting was subordinated to
commercial impulses, the market potential of media
sports was in the first instance more speedily realized
in a decentralized environment in which the state
played a greater role as free-market regulator rather
than as promoter of national consciousness and
cultural heritage (Goldlust 1987). Such socio-
historical differences have similarly marked the
development of media sports in other continents and
nations, but there is no doubt that media sports is one
of the most potent manifestations of international (if
not global) culture. One reason for this state of affairs,
as noted above, is sports’ extraordinary capacity to
appear in many forms across a variety of national and
international media.

2. Forms of Mass Media Sports

The many potential and actual manifestations of mass
media sports can be, in part, traced alongside wider
developments in media technologies, genres, organ-
izations and audiences. The initial coverage of sports
in the mass media was, of course, in newspapers,
where the initial prime purpose was to report signifi-
cant sports events and to record their outcomes in a
manner that would attract and sustain substantial
readerships. As sports developed as a popular pursuit
in the late nineteenth century, sports reports became
more elaborate, with more detailed descriptions of
play and the often poetic establishment and elab-
oration of atmosphere and resonance. They also took
on a character that was less retrospective and less
dependent on prevailing conventions of reportage. As
organized sports became more popularly prominent
and commercially significant, it was also more rou-
tinely discussed in the media, and sports events were
anticipated and minutely analyzed—as well as adver-
tised and used as a vehicle for advertising. Sports
illustrations, photographs and advertisements (includ-
ing those that used leading sports and sportspersons to
endorse products) helped to develop the visual aes-
thetics of media sports.

The development of the electronic media provided
new possibilities for instantaneous media sports cover-
age that even accelerated print productions schedules
could not match. From the 1920s onwards radio
delivered ‘real time’ coverage and ‘ambient’ sounds to
growing audiences for soccer, boxing, baseball, cricket
and other sports. But it was TV that had the
unprecedented capacity, above all, to simulate plaus-
ibly the experience of physically attending sports
contests while the viewer was far distant. As television
technology developed, the use of multiple cameras,
instant replays, slow (and, later, super slow) motion
and other innovations made the remote viewing
experience in some ways superior to that of actual
attendance at the event. It is for this reason that live
TV sport is the most prized and valuable form of mass
media sports, despite the development of new media
(such as Internet sites).

Many other types of program can be ‘spun off’ live
TV sports, with sports magazine programs; previews;
replays and delayed telecasts; retrospectives; quiz and
chat shows; and documentaries supplementing the
regular sports news bulletins and updates. The print
media have adapted to what we might call ‘the
hegemony of instantaneity’ imposed by live TV sports
by using the reflective space provided by the written
form to expand the sports pages in newspapers (often
including daily sports supplements) and to produce
many general (the best known of which is Sports
Illustrated ) and specialist sports magazines (such as
Golf World ), all of which are accompanied by sports
photography (sometimes in the form of sports ‘photo-
essays’). At the same time, sports organizations and
celebrities are covered routinely in general news, not
least by means of proliferating sports celebrity scan-
dals and the more-routine use of the gossip column.
When the many novels and films that deal centrally
with sports are included, as well as its key role in the
promotion, advertising and endorsement of products
and services from soft drink and leisurewear to life
insurance and fitness programs, the degree to which
mass media sports has become both ubiquitous and
‘multi-functional’ can be fully appreciated. The suc-
cess of the mass media in insinuating sports into the
fabric of everyday social life—even for those who are
hostile or indifferent to it—has raised significant
questions about its social and ideological ramifi-
cations, and has provoked keen debate about what
it means to live in societies where sports has passed, in
barely a century, from ‘rough play’ to high finance.

3. Debating Mass Media Sports: Theory,
Research and Method

Until recently, social and behavioral scientists have
on the whole either ignored mass media sports or
regarded it, unproblematically, as a symptom of the
commodification of popular culture. The argument
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that great global and national media sports events,
with their reliance on a combination of deep belief and
spectacular ritual, constitute a powerful form of
secular religion under late modernity, has sometimes
been advanced (for example, by Real 1989), but this
position has raised rather less controversy than the
contention that commerce, especially through the
mass media and specifically by means of TV, has
colonized (post)modern sports. The economic power
that TV wields over sports can be strikingly demon-
strated by the modification of sports to fit its
requirements. Hence, the introduction of tie-breaks in
tennis, one-day cricket, longer time-outs and the ‘shot
clock’ in basketball, the ‘designated hitter’ in baseball,
penalty ‘shoot-outs’ in soccer, more breaks for com-
mercials in gridiron, minimal scrum rules in rugby
league, and the speeding up of ‘rucks and mauls’ in
rugby union, can be attributed wholly or partially to
the drive to make sports more ‘telegenic’ and so
commercially valuable. The political economic cri-
tique of mass media sports has, therefore, been central
to debates about the large-scale growth of the media–
sports nexus, not least in relation to the value of
broadcast rights for live sports.

3.1 Political Economy

Live TV sport is able to bring global audiences
simultaneously to the screen in massive numbers—for
example, the cumulative, estimated 37 billion who
watched the 1998 soccer World Cup and the guaran-
teed record audience for each successive opening
ceremony of the Olympics. These vast viewing figures
also explain why the cost of broadcast rights has
escalated over the last three decades. To illustrate this
point we may note that the TV broadcast rights in the
USA for the summer Olympics paid by the National
Broadcasting Company (NBC) network rose from
US$72 million in 1980 (before the landmark entre-
preneurialist 1984 Los Angeles Games, which are
sometimes dubbed ‘The Hamburger Olympics’) to
US$894 million for the 2008 Olympics. The escalating
price for the TV rights to the Olympics in the USA can
be seen as a response to the somewhat belated
recognition by the increasingly hard-nosed rights
sellers, the International Olympic Committee (IOC),
of the global commercial value of their sporting
‘product,’ paralleled by the heightened competition
between media corporations for the Olympic ‘prop-
erty’ that they control.

It is useful at this point to go beyond these rather
abstract and almost surreal facts, and to look more
closely at the types of organizations and individuals
who have the power—and bear the risk and ex-
pense—of managing such media sports spectacles on
behalf of the viewing world. NBC’s huge long-term
‘futures’ investment package (incorporating all Sum-
mer and Winter Games until 2008) was clearly a pre-

emptive strategy to prevent other media corporations
from acquiring their prime TV sports assets, especially
the Fox network controlled by the world’s most
powerful contemporary media sports proprietor,
Rupert Murdoch. However, there is much more to TV
sports than intermittent global sports spectacles like
the Olympics. Large local, regional, national and
(with the growth of satellite pay TV sports) inter-
national audiences can be attracted by regular, ‘long-
form’ sports competitions within single countries. It is
for this reason that, for example, in 1998 TV networks
in the USA paid over US$15 billion for the eight-year
broadcast rights to American football.

Yet free-to-air television sports is, despite its de-
monstrable popularity, also being supplemented (and
in some cases supplanted) by pay television, with
media entrepreneurs seeing live sports as (in
Murdoch’s words) a ‘battering ram’ which, by achiev-
ing ‘exclusivity’ (that is, by being ‘siphoned off’ from
free-to-air television) lures viewers first to subscribe to
pay television and then to purchase its associated
interactive services (like home banking and shopping,
and telephony). Notably, for example, it was the
securing in 1992 by the Rupert Murdoch-controlled
BSkyB satellite service of the broadcast rights to
Premier League soccer in Britain that turned a loss-
making company into one which, by 1996, had profits
of £311 million (Goodwin 1998).

This convergence of sports and business interests is
most advanced in the ownership by media corpor-
ations of sports clubs—these include the European
soccer teams A.C. Milan and Paris St Germain by
Silvio Berlusconi and Canal Plus respectively, and in
the USA, the LA Lakers basketball and Dodgers
baseball teams by Murdoch.

However, in 1999 a (perhaps temporary) setback to
the literal ‘takeover’ of sports by the media occurred
when the British Monopolies and Mergers Commis-
sion blocked a £625 million bid by Murdoch for one of
the world’s most famous sports ‘brands,’ Manchester
United Football Club, with the Industry and Trade
Secretary announcing that the decision was made
‘mainly on competition grounds’ in the belief that ‘the
merger would adversely affect competition between
broadcasters.’ Economic concerns, however, did not
entirely hold sway, with a ‘public interest’ argument
advanced that ‘the merger would damage the quality
of British football … by reinforcing the trend towards
growing inequalities between the larger, richer clubs
and the smaller, poorer ones.’ Such social-democratic
resistance to the extension of the power of media and
of other commercial corporations over sports has not
been restricted to the state—in fact, political reluc-
tance to approve such mergers and acquisitions may
be prompted by the grass-roots mobilization of sports
fans (in this case the Independent Manchester United
Supporters Association).

This instance demonstrates how the complete ‘an-
nexation’ of sports by the media can be resisted on two
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grounds—the prevention of oligopoly in the media
industry and also the preservation of sports organiz-
ations likely to be destroyed by the unfettered ap-
plication of commercial logic founded on the concen-
tration of media capital on a small number of elite
sports clubs. The latter is demonstrated by current
resistance to the mooted replacement of nationally
based soccer competitions by an inter- (or, more
accurately, trans-) national European soccer ‘Super
League.’ It further demonstrates how, despite the
unquestionable contribution of the political economic
approach to the social analysis of mass media and
sports, it is important to acquire specific knowledge of
the popular dynamics of sports power without which
there would be no valuable cultural phenomenon for
the mass media to covet in the first place.

3.2 Culturalism

In addressing the extent to which the commercial
media may have taken over and substantially blighted
sports, it is necessary not to be transfixed by imposing
numbers—both of spectators and of the costs of
gaining access to them through TV. It also means
being skeptical of the ‘stock’ positions that spectating
is inferior to participating, and that television spec-
tatorship and other types of media sports use are
necessarily inferior to attending sports events in real
space and time. Culturalist approaches are, somewhat
belatedly, attending to media sports as a significant
aspect of the fabric and politics of everyday life in
seeking to divine the meanings and uses of media
sports, the identities it helps to construct and reinforce,
and the social faultlines and points of resistance and
incorporation that it lays bare. For example, the
somewhat anomalous celebration of African Amer-
ican masculinity represented by global sports super-
stars like (the now retired) Michael Jordan (Baker and
Boyd 1997); the role of media sports in making and re-
making diverse images from ‘desirable’ bodies to
‘champion’ nations (see various chapters in Martin
and Miller 1999); and the media sports (and sports-
related) scandals involving such figures as Ben
Johnson, O. J. Simpson, Tonya Harding and Nancy
Kerrigan, and organizations like the IOC and soccer’s
governing body FIFA, have all promoted widespread
debate about such important social issues as drug
taking, racial and gender inequality, violence and
institutional corruption (Rowe 1995).

Culturalist analyses of media sports, then, without
necessarily downplaying the impact of class relation-
ships or economic forces, are (through interdiscip-
linary combinations of elements of ethnography,
socio-linguistics, semiotics, and so on) more open than
orthodox political economy to the complexities, con-
tingencies and uncertainties of ‘common cultural’
experience. For example, sport is, given the continuing
development of global media sports spectacles and

infrastructures, a highly suggestive ‘test case’ for
globalization theory. The extent to which global sports
may be emerging, or the ways in which local or
indigenous sports may survive or adapt to the changes
precipitated by commercial media sports, are im-
portant concerns. The failure of predominantly Amer-
ican sports like baseball and gridiron to become truly
global, despite heavy promotion by media sports
corporations, for instance, or the corresponding slow-
ness of the ‘world game,’ soccer, to consolidate itself
commercially at the highest level in the USA despite
their hosting the massive media spectacle of the World
Cup in 1994, demonstrate how social and cultural
groups do not simply ‘buy’—and may even actively
resist—the media sports made commercially available
for their consumption. Important to the dispersion
and establishment of sports around the world are the
specific histories of the relationships between different
countries. For example, international cricket devel-
oped in the Indian sub-continent, Australasia and the
Caribbean according to the southerly trajectory of the
British Empire. Long after independence was gained,
cricket has remained, with one sporting ‘country’
—the West Indies—rather eccentrically consisting of
sovereign nations which come together under the same
banner solely and explicitly for the purpose of playing
cricket.

This point raises significant cultural questions con-
cerning the ‘on the ground’ relationships between
media sports texts and audiences. Instead of seeing
sports aficionados as inevitably victimized and ex-
ploited, greater allowance is made for how audiences
might actively experience and negotiate their encoun-
ters with the sports media (see the final section of
Wenner 1998). For example, the pleasures that women
may take in viewing male sports can be viewed from
this perspective as a legitimate leisure choice, rather
than as an inevitable sign of patriarchal domination.
Similarly, this perspective resists the a priori assump-
tion that the media sports gaze of fans is inevitably
controlled by capitalist interests for their own ac-
quisitive ends. There is a danger, however, that such
‘discoveries’ of empowered, active media sports
audiences may exaggerate the degrees of freedom of
choice of the socially disadvantaged and act as a
smokescreen for persistent social inequality. For this
reason, it is necessary for continuing social scientific
scrutiny both of the density of representations of
human subjects in mass media sports (who is most
visible) and of their differential social quality (how are
they depicted). A striking illustration of this point is
the conventional neglect of women’s sports in the print
and electronic media, such that it is often less than 5
percent of total sports coverage, and is compounded
further for ‘women of color’ (Creedon 1994), while the
sexualization of the bodies of sportswomen is often
comparable to that of soft pornography (Hargreaves
1994). Hence the role of mass media sports in the
stereotyping, marginalization and disempowerment of
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subaltern groups can be assessed through a judicious
combination of quantitative (including content analy-
sis and audience statistics appraisal) and qualitative
method (such as ethnographic studies of media sports
audiences and textual analysis of media sports ima-
gery). These forms of research and analysis in the
culturalist tradition, when informed by a political
economic perspective, present the most promising
current lines of inquiry into mass media sports.

4. Futures for Mass Media Sports and its
Research

There is every indication that sports will continue to
develop as a major source of content in the mass
media, although, just as it has been suggested that the
age of broadcasting is over, it might be argued that the
emergence of narrowcasting and interactive media
technologies will have a great impact on the rep-
resentation and use of sports in the media, especially in
regard to free-to-air television. There is a requirement,
then, to assess industry claims that sports fans can now
(following the necessary investment of funds) con-
struct ‘home stadia’ where they take on the traditional
role of TV sports producers with hyperlinked access to
a vast, instantly recoverable sports database. This
image of the all-powerful mass media sports con-
sumer-turned-producer is quite at variance to that of
the TV sports audience as a commodity so valuable
that (along with sport itself ) it has been first besieged
and then conquered by the media. Both polarized
images need to be regarded with due skepticism. The
processes of industrialization, capital accumulation
and ‘mediatization’ that have transformed sports over
the last century, therefore, must be carefully analyzed
in the light of continuing contestation over the asserted
right to use the sports media without being entirely
used by them.

See also: Advertising: General; Entertainment; Leisure
and Cultural Consumption; Media Events; Media,
Uses of; Ritual; Sport, Sociology of; Sports, Eco-
nomics of; Television: General
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D. Rowe

Mass Media: Introduction and Schools of

Thought

The term ‘the mass media’ refers to institutions that via
technologies of largely one-way communication, reach
audiences that consist of large numbers of people. The
book can be seen as the first mass medium and
consequently it could be argued that mass media
emerged with the development of printing as a medium
at the end of the fifteenth century. However, the
concept of the mass media is normally associated with
the development of modern, industrial society in the
West, beginning in the early nineteenth century. In this
period, newspapers joined the book as an important
mass medium; later in the century, the telegraph
became an important point-to-pointmedia technology
that had important consequences for the mass media
via its conjunction with the press. In the twentieth
century, film, radio, phonograms, and then television
and video were added. The growth of the media has of
course always been conditioned by prevailing his-
torical circumstances (Winston 1998) and how they
are to be best used remains at the core of ongoing
media policy issues. The spread of the mass media has
proceeded in an accelerating manner and today they
constituent a central feature of modern society. From
the micro-level of individuals in everyday life to the
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macro-level of societal institutions and processes,
including the global setting, modernity is inexorably
intertwined with the development of the mass media
(Thompson 1995).

1. The Field

While research about the mass media can be traced to
the early decades of the twentieth century, mass media
studies first arose as an academic field during the
1950s, establishing itself institutionally in the fol-
lowing decade, first in the US and then elsewhere.
Emerging from several disciplines in the social sciences
and humanities, the field launched its own academic
departments, journals, associations, and conferences.
In the US today, most colleges and universities have
departments offering courses and programs about the
mass media, a pattern that is increasingly manifested
in other countries as well. The field today is broad and
eclectic, reflecting both the influences of its earlier
intellectual origins, as well as the newer developments
in the media’s evolution and changing socio-cultural
significance.

Mass media studies manifest a heterogeneous col-
lection of theories, methods, and general intellectual
profiles (see McQuail 1994 for a useful overview;
Boyd-Barrett and Newbold (1995) provide an ex-
tensive collection of key texts in the field). Academic
departments go under a variety of names, emphasizing
different angles on the field, e.g., in the US, many
departments have their origins in the older schools of
journalism, others developed out of speech communi-
cation and rhetoric, others from sociology or litera-
ture, and so forth. Programs in journalism studies and
training are often coordinated with more general mass
media studies, while film history and film studies more
generally often tend to maintain a separate institu-
tional identity. Particularly in the UK, the field of
mass media at universities is often linked with cultural
studies.

1.1 Nomenclature

The labeling of the field varies to some extent. In some
academic departments, the dominant thematic is
‘communication,’ and mass media studies, treated as
‘mass communication’ may be juxtaposed to such
areas as interpersonal communication, organizational
communication, and intercultural communication. In
the last decade or so, particularly in the light of newer
developments in digital media technology that make
possible more interactive modes of communication,
there is a tendency to drop the adjective ‘mass’ and
simply refer to media studies. This inclination is also
prompted by changes in social theory: the term ‘mass
media’ is seen as echoing older theories of ‘mass

society,’ a perspective that today appears out of step
with the complexities of contemporary social realities.

1.2 Two Basic Orientations

As a field of teaching and research, mass media studies
tends to encompass two basic orientations. On the one
hand is academic research and a critical liberal arts
perspective on the media and their relationship to
society and culture, often aimed at answering scientific
questions about their institutional operations, their
output, and their audiences. On the other hand one
finds an emphasis on applied knowledge. This can be
geared to the many operational questions facing media
industries, to various organizational actors that make
use of the media for their own purposes (corporations,
political parties, interest groups, etc.), and to oc-
cupational practices within the media. Such occu-
pational practices include production skills within the
different media, as well as professional training, in
particular for journalism. Other occupational orienta-
tions include public relations, advertising, and media
management. The lines between the academic and the
applied orientations are by no means fixed; the
interplay between the two can be both productive as
well as problematic. Outside the academy there is
considerable media research done from commercial
horizons, for example market research, audience
measurement, and studies on the effects of advertising.
Also, political actors have increasingly been making
use of media consultants for strategic purposes.

1.3 Organizing Logics

While mass media studies is a rather sprawling field,
there are several organizing logics that give it some
structure and coherence. These logics are not mutually
exclusive, nor do they have equivalent status.
However, they can serve as partialmaps of the research
terrain. The first such logic derives simply from
specifying a particular medium. Many people in the
fieldwill identify themselves for example as researchers
of television, radio, or the press. Others will specialize
still further and focus, for example, on television
history or the television industry. Many research
studies, however, may encompass more than one
medium, for example in a case of the analysis of news
coverage.

A second logic is to emphasize the different elements
of the communication process: a basic model of
communication will often use the elements ‘sender,’
‘message,’ and ‘receiver.’ Translated into the context
of the mass media, this yields, respectively, studies of
media institutions,mediaoutput, andmediaaudiences.
Research on media institutions examines the condi-
tions, both internal and external, that shape the way
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they function. This can encompass for instance ques-
tions about regulation, political influence, and organi-
zational routines. The study of media output includes
the form, content, and modes of representation. Often
specific genres, particularly television genres such as
soap operas and talk shows, become the object of
sustained research attention. Studies of media audi-
ences can include analyses of the impact of specific
output, the uses which people make of it, and the
interpretations they derive from it.

Third, specific topics or themes provide ongoing
structure to the field. These themes can be broad, such
as media effects, or (more specifically) media effects on
children. Many themes link media studies with par-
ticular topics on the wider social research agenda, such
as gender and ethnicity; health communication, media
and social movements, and media and sports, are also
examples of such specialization. Some themes derive
instead from particular theoretical and�or methodo-
logical developments, for example, agenda setting,
media events, or media uses and gratification, and can
be applied to a variety of empirical areas.

A fourth organizing logic derives from the still-
remaining links between mass media and the ‘parent’
disciplines; such links serve to focus research (and
connect researchers) from particular disciplinary per-
spectives. For example, political communication is a
subfield that interfaces with political science, often
incorporating public opinion studies; the psychology
of communication examines cognitive processes in
relation to mass media. Often, however, within the
overall field of mass media studies, intellectual lineage
is not made explicit, given that the field has developed
a distinct identity over the course of several decades.

Finally, weaving through the above logics are sets of
intellectual traditions that very loosely structure the
field into schools of thought (see below). It should be
emphasized that ‘school’ is used loosely here; it points
to tendencies within the field, not unified factions with
clear demarcations. These schools basically reflect
differing theoretical and methodological orientations;
they point to general intellectual dispositions. The
relationships among them have evolved over time, and
the development of the field can be understood to a
considerable extent by looking at the emergence,
interface, and transitions of these schools of thought.

While the exact labeling may be differ in historical
accounts of the field, the following constitute the main
schools of thought within mass media research: the
mainstream perspective, the critical tradition, the
culturalist approach, and the policy horizon.

2. The Mainstream Perspecti�e

The systematic study of the mass media arose in the
early decades of the twentieth century, and the
mainstream perspective today can be understood as

the intellectual descendants of the pre-World War II
pioneers. While the mainstream perspective encom-
passes a wide array of research orientations and is
continually developing new approaches, it is united in
its basic adherence to traditional social scientific
methodologies and approaches to theory. Its intel-
lectual underpinnings are found chiefly within so-
ciology, psychology, and social psychology, and it
constitutes the still-dominant tradition of empirical
research in mass communication.

2.1 Origins

Its origins can be found in nineteenth century so-
ciological conceptions about the crowd and the mass;
early research efforts and attempts to develop theory
were geared toward among other things the theme of
propaganda, with the experiences of World War I as a
point of reference. In the 1920s, the Chicago School of
sociology, with its German-trained prominent mem-
ber Robert E. Park, developed a strongly qualitative,
ethnographic micro-sociology of mass media uses and
impact, within a generally progressive and reformist
social vision. Walter Lippman’s (1922) theories about
public opinion were an important element in concep-
tually linking the mass media with the processes of
democracy.

The political scientist Harold Lasswell, in the 1930s
under President Roosevelt’s New Deal, saw new
opportunities for studying public opinion and propa-
ganda. His formula of ‘who says what to whom
through what channel and with what effects’ served as
a framework for media studies for many years. In
psychology, Kurt Lewin’s psychology of personality
and of group dynamics foreshadowed analyses of the
social processes of media influence. After the war, Carl
Hovland and his associates (1953) further developed
behaviorist perspectives on persuasion.

Interest in the media grew in step with their
expanding role. The imperatives of the wars, the
importance of the media in political processes, concern
about the media’s impact on psychology, emotions,
and behavior, as well as increasing commercial con-
cerns of the media themselves stimulated research.
After World War II, functionalist sociological theory
had become the dominant paradigm for fledgling
media research, backed up by developments in meth-
odological techniques. Quantitative content analysis,
aimed at mapping the manifest dimensions of media
messages, became the norm for studying output.
Studies of audiences’ media preferences, and, most
importantly, effects of the media on audiences, began
to blossom. Surveys became an established approach;
later the strategy was developed to repeat surveys with
the same respondents to yield panel studies over time
(see Rosengren and Windahl 1989).

A key person in the USA at this time was the
Austrian-born Paul Lazarsfeld, who was active in
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ushering in a new phase of mass-media research.
Lazarsfeld began working for the commercial media in
the 1930s, and he viewed the media research tradition
he helped to develop as ‘administrative’ research. This
was geared to serve the strategic purposes of media
institutions. Gradually, a more society-wide perspec-
tive emerged, that helped shape a media-research
orientation that was in harmony with the consensus
assumptions about society. Together with Elihu Katz
(Katz and Lazarsfeld 1955), Lazarsfeld helped in-
troduce the notion of how the impact of the media is
filtered through social interaction with others, giving
rise to the concept of the two-step flow of com-
munication. Wilbur Schramm (1970), in the 1950s and
1960s, did much to synthesize the diverse elements and
promote the identity of mass media research as a
distinct field of inquiry.

2.2 The Golden Age: Effects Research and Content
Analysis

From about 1950 to the early 1970s, the mainstream
perspective emerged, solidified, and remained essen-
tially unchallenged. This was its golden age; since then
the heterogeneity of the field has increased. During the
1950s, concern with the effects of the media continued
to grow in the USA, especially in the light of
television’s reach into just about every home. The
questions around media effects were not merely
scientific: there was popular concern about violence
and the media and about portrayals of sexuality, and,
later on, about pornography. The media industries
landed in a seemingly paradoxical position of trying
on the one hand to soothe popular opinion by asserting
that such negative effects were minimal, while on the
other hand assuring the advertising industry of the
effectiveness of media messages. There was also a
malaise about ‘media manipulation’ in the realm of
politics, as the question of just how much the media
shape attitudes and opinions took on increasing
concern. A landmark book in this context was Joseph
Klapper’s (1960) The Effects of Mass Communication,
which argued for a ‘minimal effects’ position.

Within the media effects research tradition, the
nature of the ‘effects’ investigated can vary consider-
ably: on beliefs, attitudes, knowledge, or behavior;
intentional or unintentional; long-term or short-term;
and so forth. In the USA, the Surgeon General’s
massive, multivolume report (1972) was perceived to
be inconclusive by many, but what it did emphasize
was the importance of so-called intervening variables.
That is to say, the effects of the mass media must be
understood as being qualified by such factors as age,
gender, education, social circumstances, audience
contexts, and so forth. Generally the drift in media
effects research has been away from the earlier
psychologism toward increasing socio-cultural com-
plexity. Concern with the effects of mass media

continues today, even if the task of identifying and
isolating specific media output and linking it to
particular effects becomes all the more difficult with
the increasing mediatization of society.

The mainstream perspective has been no less inte-
rested in the nature of media output. Journalistic
output is one of the major areas in which content
analysis has been applied, where bias in reporting has
been studied by measuring, for example, the visibility
of opposing candidates during election campaigns,
and coding degrees of positive and negative valence.
More encompassing studies have been done where
researchers have attempted to elucidate important
dimensions of journalistic coverage or even in fictional
portrayals that are normal or routine, yet may remain
invisible precisely because of their everyday, taken-
for-granted character. Measurements have been devel-
oped, for example, for tallying acts of violence in
television programs. The ambitious Cultural Indi-
cators project of George Gerbner and his colleagues
(1973) sought to illuminate the symbolic world of TV
fiction in the USA, mapping not only violence, but the
more general norms and values manifested in the
programs.

Within the tradition of so-called agenda-setting
research (see Dearing and Rogers 1996 for an over-
view), news and current affairs in the mass media are
studied and then compared to audiences’ under-
standings of, for instance, what are the major issues of
the day. The comparison allows researchers to draw
conclusions about the extent to which the media set
the political agenda; generally the findings are that the
media do have this initiative, but it has been found
that audiences, or rather the public, do not always
simply mirror the concerns of media coverage.

2.3 Tensions in the Field

The mainstream perspective continues to develop,
partly in response to new phenomena in the media,
e.g., we witness today considerable attention to the
transnational character of the media and a growing
research concern with political advertising (Bennett
1996). However, innovation in theory also generates
renewal. Thus, in the 1970s the uses and gratifications
tradition (Blumler and Katz 1974) arose and posed a
set of complementary—if not fully competitive—ques-
tions to the effects tradition. Basically, instead of
asking what the media do to people, the newer
orientation asked what people do with the media and
what satisfactions do they thus derive. This shift
points to an ongoing key tension within the field,
namely the question of the relative power of the media
and the degree of autonomy of the audience. The view
of minimal effects, in keeping with the intellectual
origins of functionalism, liberal democracy, and the
needs of commercial media had strong support but did
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not go unchallenged. Indeed, critics began claiming
that the theories and methods embedded in the
mainstream perspective structured a status-quo per-
spective toward media and society (Gitlin 1978). In
1983 and again in 1993, the leading US journal in the
field, The Journal of Communication, had themed
issues on the tensions within the field (Gerbner 1983,
Levy and Gurevitch 1993).

It should also be noted that the prevailing con-
ception of the process of communication at work
within the mainstream perspective, operating for the
most part implicitly, was that of the transfer of
messages or, more generally, of information. This
view has its origins in, among other things, Shannon
and Weaver’s (1949) cybernetic view of communi-
cation. Gradually this basic model was augmented by
contributions from cognitive psychology, giving rise
to more elaborate notions of human information
processing. Yet, other voices, with an anchoring in the
humanities and cultural theory, were challenging such
views, arguing for the centrality of meaning for the
process of communication. Both the critical tradition
and then the culturalist approach began to coalesce
and to offer competing paradigms of mass media
research.

3. The Critical Tradition

During the late 1960s, critical traditions from various
strands of neo-Marxism were beginning to make
themselves felt within the social sciences, and by the
early 1970s they were manifesting themselves in mass
media studies. There are several intertwining intel-
lectual strands here: political economy, the critique of
ideology and public sphere theory.

3.1 Political Economy

Though the political economy of mass media need not
a priori be based in the Marxian tradition, within
media studies the term does most often connote this
lineage rather than, say, neoclassical political economy
or conventional economics. The emphasis in Marxian
political economy of the media is often on the links
between economics and the social, political, and
cultural dimensions of modern life; pluralist or con-
sensus models of society are generally rejected as
inaccurate.A recurring thematic is the tension between
on the one hand, the capitalist logic of media
development and operations, and on the other, con-
cerns for the public interest and democracy. The
political economy of the media does not anticipate the
elimination of commercial imperatives or market
forces, but rather seeks to promote an understanding
of where and how regulatory initiatives can establish
optimal balances between private interest and the

public good. The work of the Canadian scholar Dallas
Smythe (1977) was an important element in the
development of this tradition; among contemporary
researchers Nicholas Garnham (1990) has further
expended the perspective, which has in turn been
systematized in Mosco (1996). Within this perspective,
the emphasis is most often on the institutional arrange-
ments of themedia: ownership, control and regulation,
and their consequences. The political economy of
media structures at the global level has increasingly
come under research scrutiny (e.g., Herman and
McChesney 1996).

A variant of the political economy tradition has
focused on media imperialism, in particular how the
combination of US corporate and political interests
over the years have made use of the media abroad and
the consequences that this has had for people in other
countries, particularly the developing nations. The
work of Herbert Schiller (1976) has been central here.
Media flows from the West to ‘the Rest’ were plotted
(Nordenstreng and Varis 1974), including fiction,
other entertainment, journalism, and also the role of
international advertising (Mattelart et al. 1984).
Unesco became a political forum and research pro-
moter for a New International World Information
Order (1980). Such research was framed by historical
circumstance: the bipolar East–West situation of the
Cold War shaped US media strategies abroad in ways
that had impact on the North–South global divide.
Since the collapse of communism, the North–South
socio–economic gap has continued to grow, and
though the transnationalization of the mass media is
now often framed analytically within paradigms of
globalization, critical attention is still addressed to
global media disparities.

3.2 The Critique of Ideology

Another strand of critical endeavor attends in more
detailed ways to media representations, analyzing
them from the standpoint of their ideological dimen-
sions. The intellectual roots for the critique of ideology
derive not only from Marx, but also from the
structural neo-Marxism of Althusser, as well as the
more culturally oriented versions of the Frankfurt
School’s Critical Theory and of Gramsci. Methodo-
logies and epistemologies were at times in conflict, not
only between the mainstream perspective and the
critical tradition, but also within the critical tradition.
Versions both of cultural Marxism and of structural
Marxism—the latter making use of Freudian theory
adapted via Lacan—became incorporated into the
development of cultural studies (see below). A land-
mark effort in the critique of ideology in media studies
was the work of the Glasgow Media Group (1976),
which made explicit use of traditional social science
methodologies of content analysis to make its points
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about the class bias of the British Broadcasting
Corporation’s journalism.

Ideology as such is a slippery concept, and the
earlier assumptions about false consciousness could
not hold up to critical scrutiny and increasingly
sophisticated epistemology. Gradually, the critique of
ideology began to make use of the hermeneutic
tradition, treating ideology as an aspect of the in-
terpretation of meaning in the reproduction of rela-
tions of social domination. The critique of ideology
began to blend with cultural theory, signaling a
growing entwinement of the critical and culturalist
schools. Efforts to analyze cultural hegemony, in
both its domestic and transnational manifestations,
strove to relate media representations and the political
economy of the media to specific social circumstances.
Also, the growing presence of feminism within the
critical tradition began to render the exclusive concern
with social class as the foundation of ideology un-
tenable: ideology could manifest gendered social re-
lation, not least in the media. Gradually, feminist
perspectives began to take hold in media research (van
Zoonen 1994). Also, race and ethnicity also became
foundations for the critique of ideology in the mass
media (Gandy 1998).

3.3 Public Sphere Theory

Discussions of democracy and the media are increas-
ingly framed within the concept of the public sphere, a
concept associated with Ju� rgen Habermas (1989, see
also Calhoun 1992). In schematic terms, a public
sphere is understood as a constellation of institutional
spaces that permit the circulation of information and
ideas. These spaces, in which the mass media figure
prominently, also serve to foster the development and
expression of political views among citizens as well as
to facilitate communicative links between citizens and
the power holders of society. Beginning in the 1970s,
media researchers in Europe and later, the USA,
began using the concept to pursue critical analyses of
mass media, examining the factors that impede the
public sphere. The concept has many parallels with the
liberal notion of the ‘marketplace of ideas’ and similar
metaphors, and today it has entered into more
mainstream usage, where the problems of journalism
are discussed and researched; its Frankfurt School
origins often remain in the background.

4. The Culturalist Approach

Within mass media research, contributions from the
humanities and from qualitative, interpretive social
science had long remained in the shadow of the
dominant social scientific methods. Studies based in

literature, history, rhetoric, or anthropology were very
much the exception. Marshall McLuhan’s (1964)
work, with a historical view of media technology, was
an exception, but it had more impact outside the
university than within academic media research.

4.1 Cultural Studies

In the 1960s British Cultural Studies was in its
formative years, and in the following decade, under
the leadership of Stuart Hall (Hall et al. 1980) had
begun to impact on media research (Turner 1996). The
eclectic synthesis of intellectual ingredients in cultural
studies—including neo-Marxism, structuralism, fem-
inism, psychoanalysis, semiotics, and ethnography—
was applied not only to the media but a range of topics
having to do with contemporary culture and society.
In particular, popular culture has been an ever-present
topic of research and debate. Cultural studies has
among other things shifted the focus of issues around
popular culture (and�versus high culture) from earlier
largely aesthetic concerns to questions about social
relations and power; taste becomes socially contex-
tualized. There has also been a ‘rehabilitation’ of
popular culture, where ‘the popular’ is seen as no
longer so clearly demarcated from high culture or,
alternatively, is defined in a manner to give it political
relevance (Fiske 1989). Other research takes the ways
in which the media, via advertising and general life-
style imagery, are central to contemporary consumer
culture, not least on the global level (Featherstone
1995).

Cultural studies has grown into a heterogeneous,
multidisciplinary field in its own right, with contribu-
tions from currents such as postmodernism and post-
colonialism, among others. Today studies of the media
are only a small part of its vast concerns. Cultural
studies can be seen as part of a larger ‘cultural turn’
within the human sciences in recent decades, but today
it is clearly the dominant culturalist tendency, even if
there is a lack of consensus about both its core and its
boundaries. As cultural studies has expanded and
become a global academic phenomenon mingling with
many other academic traditions, the critical character
of its earlier years, where issues of social and semiotic
power were thematized, has not always remained
evident. For example, the emphasis on the multiplicity
of interpretations of popular culture—at times aug-
mented by postmodern perspectives—has tended to
undercut arguments about ideology.

4.2 The Centrality of Meaning

In culturalist mass media studies two themes from the
humanities and qualitatively oriented social sciences
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have come to assume central positions: sense-making
and social constructionism. Research has come to deal
with questions of how media representations convey
meaning, how media audiences make sense of these
representations, and how media-derived meanings
further circulate in society. Hall’s (1980) model of how
meaning is encoded by the media and decoded by
audiences became an important organizing concept
for much of such work. Studies of reception—how
audiences interpret what they encounter in the
media—became an important subspecialty within
mass media research; the work of Dave Morley (1992)
and Ien Ang (1985) are significant contributions in this
tradition. Generally, as the media landscape becomes
more multidimensional and theorizing about the
audience becomes more ambitious, the frontlines of
audience research manifest both a convergence of
different research approaches and a growing com-
plexity (e.g., Hay et al. 1996)

If semiotics and hermeneutics were the major text-
analytic tradition within cultural studies, today they
have become augmented and partly replaced by
innovations from various other currents such as
linguistics and cognitive psychology. These newer
efforts have coalesced to generate several versions
of what is now termed discourse analysis (van Dijk
1997) that is increasingly used in the elucidation of
meaning in media texts.

4.3 Acti�e Subjects

In culturalist approaches to the mass media, the
emphasis on the production of meaning and social
constructionism tends toprivilege versionsof theactive
subject. This perspective is manifest not least in a
strand of research that has underscored the audience’s
sense-making, though debates have emerged (again) as
to the degree of semiotic power that should be
accorded the audience relative to the media (Curran
1990). Research in some quarters has linked audiences’
interpretation of the media as forms of cultural
resistance, and tried to delineate interpretations that
run counter to hegemonic trends; Radway’s (1984)
study of women’s uses of romance novels for a variety
of purposes is a compelling example. More generally,
theories of subjectivity have been mobilized to study
how individuals construct identities via their active
appropriation of media; feminist contributions have
been particularly visible here. From the standpoint of
collectivities, mass media and cultural identity has
become a growing domain of research, not least in
transnational contexts (Morley and Robins 1995).

5. The Policy Horizon

It could be argued that the policy horizon is not a
school of thought, but rather a thematic organizing
logic encompassing diverse perspectives. However, the

centrality of policy in the shaping of media devel-
opment and the distinctiveness of its concerns speak
for its status as a school.

5.1 Media Systems and Norms

Situated in the force fields between economics, politics,
and technology, the way the media are owned,
organized, and financed, and the way that they operate
have much to do with the vicissitudes of the policy
process. Policy is of course shaped by the specific
interests and actors involved, such as the state,
commercial media institutions, the advertising indus-
try, media production organizations, citizens groups,
and other representatives of the public interest. One
line of policy research has addressed the historically
anchored traditions in political culture and in philo-
sophies of the public good that buttress prevailing
normative frameworks in regard to the media. These
frameworks are generally accepted but often given
competing interpretations. Freedom of the press, for
example, has had a particularly strong status in
Western liberal democracies, though how it is to be
best applied in a concrete case may be contested.
Historically, and today globally, there are competing
models for media systems, including authoritarian,
communist, and social responsibility versions that
build upon differing sets of norms.

5.2 Regulation and Deregulation

Another line of research has been more engaged at the
frontlines of ongoing policy issues and battles, and
often seeks explicitly to intervene in the policy process.
The growing concentration and conglomerization of
media ownership has been charted by liberal critics in
the USA (Bagdikian 1997), and elsewhere; generally
much of the political economy perspective has fed into
policy research. Over the past two decades, the
increasing commercialization of media industries,
coupled with a political climate shaped by neo-
liberalism,has contributed toamassivederegulationof
the media, giving market forces ever greater free play
and repositioning audiences less as citizens or as a
public andmore as consumers. This has been especially
true in the realm of broadcasting regulation, and in
Western Europe public broadcasting has undergone a
radical realignment as it has lost its monopoly position
(Tracey 1998). For over two decades the Euromedia
Research Group (1998) has studied these develop-
ments. Confronted by commercial channels borne first
by cable and satellite systems, and then terrestrial
stations, public broadcasters in Europe and elsewhere
find that their raison d’e� tre has to be redefined as they
look to the future. Public broadcasting emerged as a
part of the project of the nation-state, and its current
circumstances can be seen as part of the dilemmas
facing the nation-state in the era of globalization. At
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the transnational level, the regulation of international
communication becomes all the more important—and
complex.

The global media landscape today is dominated by
fewer than two dozen conglomerate giants who incre-
asingly control the production of media output and
the distribution process, as well as the technical
infrastructure. Technical advancements promote a
convergence between the technologies of broadca-
sting, telecommunications, and the computer. Inst-
itutionally, major companies in the computer and
Internet field have begun to merge with the giants of
the traditional mass media. This evokes profound
policy issues of diversity, accountability, and demo-
cracy (McChesney 1999).

6. Looking Ahead

The media are obviously in transition, and research is
in the process of adapting itself to the emerging
realities. The increasing on-line presence of the tra-
ditional media, as well as other forms of functional
integration technical convergence, suggest that
the field of mass media research will in particular
increasingly take on a digital focus. There will be
growing attention to such areas as the information
society, computers and society, human–computer
interface, and electronic democracy. Digitalization
has prompted a flurry of research from many disci-
plines, including social theory (Castells 2000) and thus
it can be argued that the field of mass media research
will increasingly blend with initiatives from other
directions. This may involve some erosion of its status
as a separate field, but the enhanced attention being
paid to the media will no doubt increase our knowl-
edge and understanding of them.

See also: Agenda-setting; Broadcasting: Regulation;
Communication and Democracy; Communication,
Two-step Flow of; Cultural Studies: Cultural Con-
cerns; Mass Communication: Empirical Research;
Mass Media and Cultural Identity; Mass Media,
Political Economy of; Mass Media, Representations
in; Media and History: Cultural Concerns; Media
Effects; Media Effects on Children; Media Events;
Media, Uses of; Printing as a Medium; Radio as
Medium; Television: General; Television: History;
Violence and Media
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Mass Media, Political Economy of

1. The Birth of Political Economy

Political economy first emerged as an intellectual
project in the eighteenth century as part of the
Enlightenment’s concerted effort to replace religious
and metaphysical accounts of the world with man-
made models of order and change. As a central
building block in what were later to become the social
sciences it set out to take the new machinery of
capitalism apart and to trace its consequences for the
organization of social and political life. Following the
revolutionary upheavals in America and France these
links came to centre more and more on the material
and cultural conditions required to secure a demo-
cratic order in which people were no longer subjects of
a monarch or autocratic ruler but autonomous citizens
with the right to participate fully in the life of the
nation and to elect their political representatives.
Envisioning society as a community of citizens lay at
the heart of the Enlightenment’s emancipatory project
of banishing ignorance, fear, and exploitation and
promoting the rational pursuit of liberty, equality, and
fraternity.

This ideal continues to provide political economy
with its moral touchstone positioning many of its
practitioners as permanent critics of capitalism’s fail-
ure to reconcile possessive individualism with the
common good. For many economic commentators
however, this is an anachronistic stance, a residue of a
time before economic analysis detached itself from its
roots in moral philosophy and set out to become a
modern analytical science. Consequently, to call one-
self a political economist today is as much a declara-
tion as a description. It announces a continuing
commitment to teasing out the relations between
economic dynamics and the virtuous polity and to the
Enlightenment project (Garnham 2000). The political
economy of mass media occupies a pivotal position in
this endeavour by virtue of the communication
system’s unique triple role as an essential infra-
structural support for economic activity, a significant
focus of economic activity in its own right, and the
major force organizing the cultural resources through
which people come to understand the world and their
own possibilities for action.

2. Capitalism, Democracy, and Communications

It was immediately clear to many early nineteenth
century observers that the emerging system of public
communications, centered at that time on the daily
press, had a pivotal role to play in securing a
democratic social order. First, it provided the most
effective way of disseminating the information and
knowledge citizens needed to understand the problems
facing society and how they might be tackled. Sec-
ond, it offered a communal space in which alterna-
tive interpretations of the situation and competing
policies could be tested against the available evidence.
Third, by overcoming geographical separation it
helped construct the nation-state as an imagined
political community as well as an administrative
apparatus.

At the same time, by the mid nineteenth century it
was equally evident that communications systems also
played a central role in organizing the emerging
industrial forms of capitalism. First, they provided the
means whereby firms could track and coordinate
activities that were becoming ever more diverse and
dispersed. Second, with the growth of mass pro-
duction, they provided new outlets for the display
advertising that was increasingly central to the task of
matching supply to demand. Third, they offered
enticing opportunities for capitalist enterprise in their
own right. As migrants moved into the cities to work
in the new factories and offices, the demand for
popular reading matter and later for recorded music
and cinema, grew exponentially.

The central question these developments posed for
political economy was deceptively simple; ‘How did
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the increasing integration of public communications
into a capitalist economy based on private enterprise
affect the former’s ability to provide the disinterested
information, plural viewpoints, open debate and
communal culture required by democratic ideals?

3. A Free Market in Ideas

For the first half of the nineteenth century most
commentators argued that the best guarantee of open
democratic debate was a free market in ideas and
arguments, inwhich a plurality of publishers competed
for readers with minimum interference from
the government. There were good reasons to identify
the state as the principal enemy of press freedom.
The American colonists had fought a bitter War of
Independence to emancipate themselves from British
rule, while in England the government had responded
to increasing popular unrest by introducing an array
of compulsory levies on the press (including taxes on
the paper used and the advertisements carried) in an
effort to make radical publications economically un-
viable. The battle to repeal these ‘taxes on knowledge’
(as they were known) lasted until 1869, when the last
remaining provision was abolished. However, it was at
exactly this point, when the nominal freedom to enter
the newspaper market was extended, that the
introduction of more efficient production technologies
(improved presses, mechanized composition and new
graphic capabilities) raised the price of market entry
and began to concentrate press ownership in the hands
of wealthy individuals. This development placed a
sizeable question mark against the press’s ability to
fulfill its promises of providing a forum for debate and
acting as a watchdog on abuses of power. In their
pamphlet of 1846, The German Ideology, Karl Marx
and Frederick Engels had famously argued that the
capitalist class’s control of economic resources al-
lowed them to ‘regulate the production and distri-
bution of the ideas of their age’ and manipulate public
culture in their own interests. Witnessing the rise of the
new ‘press barons’ even commentators who rejected
revolutionary politics began to wonder if Marx might
not be at least partly right. Whereas most of the old
style proprietors had owned a single newspaper, which
they often edited themselves, the newowners possessed
chains of titles and had significant stakes in key
geographical markets. Moreover, the increasing im-
portance of advertising seemed, to many observers, to
be extending the influence of capital still further.
Drives to maximize readership among the urban
working class had led to cuts in cover prices and the
spread of the ‘penny press.’ Shortfalls in income were
made up by advertising revenues, altering the previous
relations between paid publicity and editorial matter.
As the English commentator, Thomas Bowles, noted
in 1884: ‘Newspapers … profess to sell news and give

advertisements to boot. What they really do is sell
publicity … and give news to boot’.

The emergence of a press system funded primarily
by advertising whose ownership was increasingly
concentrated in fewer and fewer hands challenged the
ideal of public communications in the service of
democracy in several ways. First, it raised the possi-
bility that press proprietors might use the titles they
owned to promote their own political enthusiasms or
business interests while denying space to opponents
and critics. Second, dependence on advertising rev-
enue opened newspapers to editorial pressure from
large advertisers wishing to promote their activities or
censor unfavorable publicity. Third, the growth of
advertising content privileged the speech of commerce
and squeezed the space available to other voices.
Fourth, because advertisers required access to either
mass readerships or wealthy niche markets, publi-
cations catering to marginalized minorities or less
affluent groups became ever more precarious or
unviable. Surveying the situation in the United States
in 1910, Edward Ross reluctantly concluded that ‘the
commercial news-medium does not adequately meet
the needs of democratic citizenship.’ Many of his
contemporaries agreed but saw the entrenched identi-
fication of a free press with a free market as an
immovable barrier to reform. As Delos Wilcox
lamented in 1900; ‘The American people must dearly
love the freedom of the press, or we should have heard
before now much talk of government control or
operation of the newspaper (Wilcox 1900).’

The growing tensions between the centrality of the
communication system as a resource for capitalist
development and as a support for democratic culture
prompted two reactions. Some analysts set out to
develop a political economy of public communication,
measuring corporate performance against the require-
ments of democratic theory. Others, like Alfred
Marshall in his Principles of Economics (1890),
announced the death of political economy and birth of
‘economics.’

4. Political Economy and Economics

By dropping the adjective ‘political,’ economists
measured their distance from political economy in
three ways. First, whereas political economists set out
to trace the general consequences of shifts in economic
organization for social and cultural life, economists
focus on the working of ‘the economy’ defined as a
separate, bounded, sphere. Second, because econo-
mists saw economic behavior as the product of a
universalistic individualist psychology rather than of
socially constructed practices they generally avoided
critical reflection on prevailing institutional arrange-
ments and possible alternatives to them. They saw the
economy as a set of interlinked markets, not as a
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system of power, focusing on the dynamics of ex-
change rather than the distribution of property. Third,
they defined their role in technical terms and detached
themselves from political economy’s engagement with
moral philosophy. They were concerned with
efficiency rather than justice, with individuals as
consumers rather than citizens. The field of mass
media research is still deeply marked by this division.

Media economists are primarily interested in the
peculiarities of the communications industries as
industries and tend to see regulated markets as the
leastworstway of organizing them. In contrast, critical
political economists of media have tended to focus on
market systems’ failures and distortions in the cultural
sphere and to champion various forms of public
intervention. They begin with the possession of core
forms of capital (both material and symbolic) rather
than with the dynamics of exchange.

5. Institutionalizing the Public Interest

In 1808 Thomas Jefferson’s Treasury Secretary, Albert
Gallatin, argued strongly for federal control of
America’s developing road and canal system on the
groundsthattheywouldbenefiteveryonebyuniting‘the
most remote quarters’ of the nation, both physically
and imaginatively. Later observers saw the same
potential in the telegraph and the telephone, arguing
that these new media systems were ‘natural monopo-
lies’ because a single operator was more likely than
competing firms to optimize both economic efficiency
and social benefits. This argument was widely ac-
cepted, but institutionalized in different ways. In the
United States the task was assigned to a private
company, American Telephone and Telegraph
(AT&T), which was charged with providing a uni-
versal service that was both geographically compre-
hensive and priced at a level that made it accessible to
all, regulated (from 1934) by a Federal Communi-
cations Commission (FCC). In contrast, in Europe the
task of providing universal service was assigned to
monopoly Post, Telegraph and Telephone organiz-
ations (PTTs) owned and operated by the State. This
same division between public enterprise and federally
regulated private companies also characterized the
institutionalization of broadcasting.

The emergence of broadcasting in the early 1920s
was profoundly shaped by two contexts. First, the
British experience of managing scarce strategic
resources, such as timber, in World War 1, had
convinced at least some economists that public
corporationswerethemostappropriatewayofaddress-
ing the limited space in the radio spectrumavailable for
broadcasting. Second, the social unrest that had
followed the end of the War, the victory of the
Bolsheviks in Russia, and the extension of the fran-
chise to women, led many commentators to see a

public monopoly as the best way of securing res-
ponsible and rational participation in mass democ-
racy in uncertain and volatile times. Accordingly, after
careful deliberation, in 1926 the British government
opted to transform the commercial monopoly initially
given to the British Broadcasting Company (operated
by a cartel of radio manufacturers) into a public
service monopoly, the British Broadcasting Corpor-
ation, forbidden to take advertising, funded by a
compulsory licence fee on set ownership, and charged
with providing informational and cultural resources
for citizenship, as defined by political and cultural
elites. In the United States, in contrast, radio was
widely seen from the outset as a business opportunity.
Its promise of widespread and instantaneous access to
homes made it an attractive advertising medium in a
context where a mass consumer system was expanding
rapidly. Despite dissenting voices and a fierce rear-
guard action by educational and other public interest
groups, broadcasting became primarily a privately
owned, advertising supported system, oriented to
maximizing audiences by providing popular enter-
tainment, with the FCC allocating (and revoking)
broadcast licenses and instituting backstop regulation
to ensure a minimum degree of access to air-time for
minority viewpoints.

These contrasted models of broadcasting as public
service and commercial enterprise, communication for
citizenship and communication for consumption, pro-
vided the basic templates for many other countries,
though a number eventually settled for a mixed
broadcasting economy, with public and commercial
sectors running in tandem.

6. Consolidation and Critique

Broadcasting and telecommunications were excep-
tions, however. The key organizations in the other
major mass media sectors—the press, cinema, recor-
ded music, and advertising—remained mostly priv-
ately owned and minimally regulated, consolidating
the potential control that corporations could exercise
over the organization of public knowledge and culture.
Critical observers responded by reaffirming and exten-
ding the main themes of earlier commentaries. Some,
like Upton Sinclair (1920) in his attack on the
American commercial press, The Brass Check, re-
turned to the potential abuses of owner and advertiser
power. Others, notably Danielian in his 1939 study,
The AT&T, turned their attention to the operation of
power in conditions of regulatedmonopoly. InBritain,
Klingender and Legg, observing the monopolistic
tendencies in the country’s cinema industry and the
growing power of the Hollywood studios, produced
the first detailed political economy of a major mass
media sector, The Money Behind the Screen (1937).
But the most comprehensive contribution to esta-
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blishing a general political economy of media came
from two German scholars, Theodore Adorno and
Max Horkheimer who were strongly influenced by
Marx and whose essay, ‘The Culture Industry,’ (1944,
1973) sketched out a general model of the possible
relations between the increasing commodification and
industrialization of cultural production and what they
saw as the narrowing possiblities for creativity and
critical expression in the public sphere.

Most of these early contributions came from com-
mentators who worked either outside the universities
or on the edges of academia. It was not until the
expansion of the university system in the 1960s and the
rapid development of communications and cultural
studies as academic specialisms in their own right, that
the political economy of the mass media found a
secure base within the academy.

7. Political Economy and Cultural Analysis

This new institutionalization led to a significant
growth in academic research, but tenured faculty did
not enjoy a monopoly of insight and commentators
working outside the universities continued to make
important interventions in debates. Although this
renewed interest in the relations between culture and
economy ranged widely, it tended to coalesce around
several key strands.

First, the rise of multimedia conglomerates with
interests spanning a range of public communications
sectors breathed new life into long-standing questions
about the possible links between patterns of own-
ership, structures of corporate control, and the range
and diversity of cultural production and produced a
significant volume of research charting the new con-
figurations. Debates around the implications of these
emerging structures also found an audience outside
the academy through books like Ben Bagdikian’s The
Media Monopoly (1983).

Second, analysts attempted to refine the general
idea of ‘the cultural industries’ by investigating the
contrasting ways in which production processes were
organized within major media sectors and tracing
their implications for creative labor and for the range
and forms of cultural output. The contributions of
French scholars, Patrice Flichy (1980) and Bernard
Miege and his colleagues (1986), were particularly
significant in establishing this line of research.

Third, scholars returned to political economy’s
central concern with the constitution of complex
democracies by way of Jurgen Habermas’s influential
idea of ‘the public sphere’ as a space of open debate
situated between the State and capital and relatively
independent of both. This led a number of critical
analysts in Britain and Europe to reply to com-
mentators calling for an enlarged market sector in
television with a vigorous defence of public service
broadcasting as the cornerstone of a mediated public
sphere. The critique of market-driven broadcasting

had developed somewhat earlier in the United States
and the ideas first floated by Dallas Smythe, a former
FCC economist, and other political economists in the
1950s played an important role in the successful lobby
to introduce a Public Broadcasting System a decade
later.

Fourth, scholars moved beyond the issues raised
by the changing conditions of national media to
explore the re-composition of the emerging trans-
national communications system. Just as the last of
the former colonial territories achieved political in-
dependence and emerged as autonomous nation states,
critics led by Herbert Schiller (1969) argued that they
were being incorporated into a new imperial system,
based not on the annexation of their territories but the
colonization of their cultures by the aggressive con-
sumerism promoted by the major American media
and entertainment corporations.

Fifth, encouraged by the rapid growth of the
underground press, community radio, and a range of
other alternative and oppositional media from the mid
1960s onwards, critical researchers began to explore
the political economy of non mainstream and radical
media.

These various strands of work attracted widespread
criticism from cultural analysts working in other
intellectual traditions who accused political econ-
omists of reducing cultural life to economic dynamics.
This criticism is misplaced. Political economy sets out
to show how the underlying dynamics of economic life
shape communicative practice by allocating the ma-
terial and symbolic resources required for action and
how the resulting asymmetries in their control and
distribution structure both the conditions of creativity
in cultural production and the conditions of access
and participation in cultural consumption. It focuses
on the ways that capitalist dynamics help to organize
the playing fields on which everyday social action
takes place and write the rules of the game. Epistemo-
logically it is rooted in critical realist rather than
interpretive models. It does not deny that in any
particular instance the run of play is marked by
creativity, improvisation, and not infrequently, oppo-
sition and contest but its principal concern is not with
events but with the constitution of underlying struc-
tures and the opportunities for action they facilitate
and constrain. As noted earlier, it is particularly
interested in the way that asymmetries in the dis-
tribution and control of core resources for cultural
action impinge on the vitality of participatory democ-
racy.

8. Marketizing Media

In pursuing this argument, critical political economists
of media start from the material and cultural resources
required for full citizenship. This leads them to
evaluate the performance of public communications
systems against two main criteria; the promotion of
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cultural rights to information, knowledge, represen-
tation, and respect—and the provision of a cultural
commons hospitable to the negotiation of unities that
incorporate diversity. This is in marked contrast to
those economists and mainstream political economists
who start from the conditions required to maximize
market choices and address individuals as consumers
of goods rather than as participants in a moral
community.

Since 1980, propelled by a revival of neo-liberal
economic thinking (unencumbered by Adam Smith’s
strong moral concerns with benevolence and com-
munality) the market has increasingly become the
preferred mechanism for organizing public com-
municative activity and the touchstone for evaluating
the performance of those cultural institutions that
remain within the public sector. This general process
of marketization has five major dimensions.

(a) Pri�atisation. Media organizations that were
formerly part of the public sector and supported by
public money have been sold to private investors and
converted into private enterprises. Examples include
BT, Britain’s former PTT and now one of the leading
corporations in the national economy, and the former
French public service television channel, TFI.

(b) Liberalization involves opening markets that
have previously been dominated by one or two
operators (monopolies and duopolies) to competition
from new entrants. Examples include the liberalization
of telecommunications in the USA with the break-up
of AT&T and the ending of its historic monopoly, and
the introduction of commercial cable and satellite
television services into European broadcasting mar-
kets previously monopolized by State-funded public
service channels.

(c) Re-gearing of the regulatory regimes by shifting
towards ‘lighter touch’ regulation that allows private
companies more freedom of action in key areas such as
corporate acquisitions and the amount and type of
advertising carried, and removes or weakens estab-
lished public interest requirements.

(d) Corporatization involves reducing the real level
of public subsidy, encouraging or compelling public
institutions to raise more money from market-based
activities, moving them closer to the strategies and
rationales of the corporate sector. The BBC’s decisions
to maximize the commercial returns on its program-
ming, to develop new initiatives with private sector
partners, and to launch its own commercial enter-
prises, provides a particularly good example of this
process in action.

(e) Commodification. Cinema seats and paperback
books and records are commodities. If someone
purchases them for their personal use no one else can
enjoy them at the same time. In contrast, for most of
its history, broadcasting has been a public good. It has
been available to anyone with suitable receiving
equipment and has allowed any number of people to
listen or view at the same time without interfering with

each other’s enjoyment. This characteristic provided
the technical underpinning for the key tenet of
universality. Over recent years however, this principle
has been challenged by the rapid rise of subscription
broadcasting services offered over cable and satellite
systems, and more recently by the introduction of pay-
per-view events. By converting broadcasting services
into commodities these innovations restructure social
access linking it ever more closely to ability to pay.

Taken together these intersecting processes of
marketization have had three major effects on the
ecology of public communications. First, they have
consolidated and extended the economic power of the
major multimedia corporations by opening up new
fields for enterprise. Second, they have eroded the
relative countervailing power of public institutions.
Third, they have progressively detached the core
sectors of public communications from the project of
providing everyone with the basic cultural resources
required for full citizenship and moved them towards
the satisfaction of plural consumer demands. As
market segments have proliferated so the cultural
commons has contracted.

Nor ismarketization confined to themajor capitalist
economies. With the collapse of the Soviet Union, the
increased scope for overseas investment and private
enterprise in the world’s two most populous countries,
China and India, and the almost universal embrace of
market disciplines and opportunities in the rest of the
world, it has become a defining feature of the present
age and the principle dynamic underlying economic
globalization.

9. Digital Con�ergence and Cosmopolitan
Citizenship

Another pivotal process that is fundamentally trans-
forming contemporary media systems is the new
conjunction of previously separate communicative
forms and sectors facilitated by the translation of
writing, speech, images, data, and sound into a single
universal digital code of 0s and 1s. This process of
convergence has been widely credited with bringing
about a revolution not simply in the communications
industries but in the economy as a whole, as com-
mentators see the ability to command and manipulate
information and symbolic forms displacing industrial
production at the center of capitalist production.
Supporters of maximizing the scope for market dyn-
amics celebrate the flexibility and fluidity of the new
digital economy as an unequivocal gain for personal
liberty and freedom of choice. Critical political econ-
omists, on the other hand, argue that because the new
economic order is coalescing on ground already
prepared by two decades of marketization, the ap-
pearance of novelty and change conceals some very
familiar problems. They point to three in particular.
First, as the merger between Time-Warner (the
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world’s leading ‘old’ media company) and AOL (a
major Internet enterprise) suggests, the leading com-
munications companies of the future will occupy
strategic positions across all the major communi-
cations sectors, giving them unprecedented potential
control over public culture. Second, they see the
enlargement of the market sphere consolidating con-
sumerism’s promise of satisfaction and self-realization
through the possession of goods as the master ideology
of the age. Third, they warn that making access to
core informational and cultural resources dependent
on the user’s ability to pay will widen inequalities of
capacity, both within and between countries.

At the same time, critics of the new capitalism point
to digital technology’s potential to create a new and
greatly enlarged public cultural sphere, based on
transnational rather than national informational and
cultural flows and providing the symbolic resources
for a cosmopolitan citizenship rooted in a robust
defence of human rights and respect for cultural
diversity. They see the problem of translating this ideal
into practical policies and institutional forms as the
greatest challenge facing a political economy of com-
munications committed to striking a just balance
between economic dynamism and universal citizen-
ship. On this reading, far from being overtaken by
events, as some commentators have argued, critical
political economy’s greatest contributions to analysis
and debate on the future of media may be yet to
come.

See also: Advertising: General; Alternative Media;
Communication and Democracy; Communication:
Electronic Networks and Publications; Communic-
ation: Philosophical Aspects; Enlightenment; Free-
dom of the Press; Marshall, Alfred (1842–1924); Mass
Communication: Normative Frameworks; Mass
Media: Introduction and Schools of Thought; Media
and History: Cultural Concerns; Media, Uses of;
Political Communication; Political Economy, History
of; Public Broadcasting; Public Sphere and the Media;
Publishing as Medium; Telecommunications and
Information Policy; Television: History
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G. Murdock

Mass Media, Representations in

Representation involves making something perceiv-
able to an audience that is not in its physical presence.
Often the item represented—an idea, an ideology, an
interest—possesses no tangible physical embodiment
so representation means re-presenting it in a new
symbolic form or context. Other times a physical
antecedent exists, such as a person, awidely recognized
social group, an institution, or a place. Even these
objects, when represented in the media, typically carry
ideological or cultural meanings. There is now an
extensive literature on media representations of social
and political groups and institutions, and on their
implications for the distribution of status, wealth,
and power.

No representation is comprehensively accurate. All
media representations inevitably omit some aspects of
the item represented. Indeed in most cases only a tiny
fragment of the actual idea, person, or group will be
perceivable to the audience. Audiences may and often
do fill in much of the absence themselves, drawing on
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their pre-existingmental theories or schemas. Studying
representation means probing the combination of
absences and presences, the meanings this total pack-
age is likely to convey to audiences, and the ram-
ifications of these patterns of representation for power
and belief in a society.

It is also vital to understand that there is no one-to-
one correspondence between representation in the
media text and the representation of the text and its
signals as inferences drawn in the minds of audiences.
The message that a communicator intentionally en-
codes in a media text may get decoded in ways that
contradict or bear little relation to the communicator’s
purposes. Because representation involves both en-
coding and decoding, the conscious intentions of the
communicator may have surprisingly little relevance
to individuals’ reactions and thus to the political and
social impacts of media representation. This point is
sometimes lost in popular and even academic studies
of the media’s influence, which frequently take in-
dividual media personnel to task for what analysts
assume will be the effects of the representations.
Vidmar and Rokeach (1974) provided a classic exam-
ple of the slip between intentions and influence in their
study of the popular American television program ‘All
in the Family.’ To illustrate the absurdity of ethnic
prejudice, Norman Lear, the show’s creator, made its
central character, Archie Bunker, a laughably ignor-
ant, outspoken bigot. Yet despite the ridicule heaped
upon Archie and his bigotry in most episodes, Vidmar
and Rokeach revealed, the show merely reinforced
viewers’ predispositions. Far from changing their
minds or even experiencing discomfort, prejudiced
viewers saw Archie’s tirades as vindication of their
own sentiments.

Communication scholars studying media represen-
tation have typically done so to discern likely media
influence. But cultural studies analysts and others
working in the postmodern mode found surprising
allies among those within the positivist and behav-
ioralist traditions in stressing that individuals’ inter-
pretations of a given text vary so markedly that
studying texts in isolation from their audiences pro-
duces flawed accounts of media representation. The
major work of representation goes on within each
thinking individual’s brain rather than in the text,
they say. Therefore, much of the scholarly focus in
the 1990s shifted towards exploring the audience’s
interpretations rather than the media text by itself.

This article assumes that the representations in the
text influence without determining individuals’ senti-
ments. Beyond this, at the aggregate level, the pattern
of representations in a society’s mass media illustrate
and help define its culture, reinforcing dominant
cultural values yet also revealing and stimulating
cultural change. These assumptions do not require a
one-to-one correspondence between text and mind or
text and culture, but do insist that the correlations are
often significant. The conflict over just how sig-

nificant—that is, how powerful media representations
are—runs through media scholarship from its earliest
days and continues in the most recent work. To cite
ideal, polar types, some take the position that indi-
viduals make up their own minds, independently
reconfiguring anything represented in the media to
find meanings that suit their own experiences, knowl-
edge, psychic needs, and goals. Others assert that in
‘telling people what to think about,’ the media can
significantly and sometimes decisively influence an
audience’s attitudes and preferences. Between these
two poles lies a diverse array of theorists who believe
an audience’s thinking is both influenced by and
influences the representations that media transmit,
with the degree of media impact depending on many
environmental and individual differences.

One of the first major bodies of social scientific
research on mass communication explored the rep-
resentation of violence in movies and its impacts on
youth. World War II spawned much research on
propaganda—on media texts and their uses of symbols
and language to generate potential shifts in mass
attitudes. The next two decades saw a dry spell as
scholars generalized from this and other early em-
pirical research into media effects, concluding that any
consequences of media representation were of minimal
significance, limited largely to reinforcing existing
predispositions. Advances in conceptualization and in
analytical techniques challenged this stance and led to
a renaissance in scholarship on media influence.

The more recent social scientific scholarship tends
to run in two channels, one focusing on journalism
and the news, the other on television and film
entertainment (with occasional attention to maga-
zines, radio, popular music, and novels). However,
scholars toward the end of the century were in-
creasingly recognizing the blurring of this always-
problematic distinction between entertainment and
news. Not only was news becoming more ‘enter-
taining,’ more shaped by strategies for audience appeal
traditionally used by entertainment—in response to
rising competition from commercial broadcasters,
websites, print media, and other sources—but en-
tertainment offerings on the US broadcast networks
were becoming increasingly topical. A resulting hybrid
dubbed ‘infotainment’ occupied increasing portions of
the broadcast airwaves and of daily newspapers as
well, in the US and elsewhere. As a result of this
dissolution of once-distinct lines, an essay on media
representation must not limit itself to the traditional
news media, even though the bulk of social scientific
research has probed the news.

1. Framing

Representation is always partial, always requires
selection of aspects to stand for the whole (otherwise
we would be speaking of presentation, not represen-
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tation). Since framing is the process of selecting,
highlighting, and suppressing, it is the means through
which most media representation takes place. Framing
has organized an increasing portion of the literature
on media representation. Most of this research rests
on the proposition that framing devices are worth
studying because they affect (without necessarily
determining) the audience’s thoughts and perhaps
actions. Framing can be defined as selecting aspects of
a perceived reality and making them more salient in a
communicating text, thereby promoting a particular
problem definition, causal interpretation, moral
evaluation, and�or treatment recommendation.

The classic experiments of Kahneman and Tversky
show that framing the same basic event or problem
differently can have marked effects on an audience’s
understanding of the item represented. For instance,
Kahneman and Tversky (1984) gave subjects in one
group a choice between a disease prevention program,
A, that would ‘save’ 200 out of 600 people, and B,
which would have a one-third probability that all 600
would be ‘saved.’ Then, using a matched group,
Kahneman and Tversky reversed the frame so that
option C meant ‘400 people will die’ and option D
offered a one-third probability that ‘nobody will die.’
Option C was identical to A, as was D to B, excepting
only that A and B were framed in terms of ‘saving’ and
C and D in terms of ‘dying.’ Yet in the first ex-
perimental group, 72 percent of subjects chose A,
whereas only 22 percent in the second group chose the
identical optionC—presumably becauseCwas framed
to highlight death instead of lives saved.

Kahneman and Tversky’s experiments typically
involved small changes in wording bringing about
significant changes in response (apparently because
the participants in the experiments thought about the
matter differently, focusing their minds on different
aspects of it). Media studies tend to document far
more global differences in framing, involving not just
word choice but disparities in visual portrayals,
aspects of the item emphasized, sources relied upon,
people quoted, and more. If differences of a single
word can cue markedly different responses, the multi-
dimensional differences in media frames often demon-
strated by scholars implicitly suggest considerable
media influence.

For example, US media developed starkly different
frames for two incidents in which civilian airliners
were shot down by military forces, resulting in nearly
300 deaths each. In the first incident, the downing of a
Korean Air Lines jet by the Soviet Union in 1983,
adjectives and nouns, dramatic graphics, attributions
of agency and other aspects of the text emphasized the
suffering of the victims and the Soviets’ moral guilt.
This frame fit with then-president Ronald Reagan’s
political agenda of heightening Americans’ distrust of
the Soviet Union and polls showed that the over-
whelming majority of Americans accepted Reagan’s
interpretation of the incident. By contrast, when US

forces shot down an Iranian passenger jet in 1988, the
media framed the event as a regrettable accident
traceable to understandable human error and de-
ficiencies in technology. Language eschewed moral
judgments and the victims received scant attention.
Here too large majorities of Americans in surveys
accepted the Reagan administration’s framing—this
time exculpatory rather than condemnatory. Public
acceptance of the way the media represented the
incidents in turn had significant political and policy
consequences (Entman 1991).

Nonetheless, framing is far from all-powerful.
William Gamson’s studies of ‘collective action frames’
have shown how individuals, interpersonal discussion,
and media frames interact. Studying issues including
nuclear power and affirmative action, Gamson (1992)
found that audience members take cues from news
reports, but, depending on their individual
thinking, group discussions, and the nature of the
issue, can draw from the media-supplied frames new
ways of understanding the phenomenon reported. For
example, journalists did not construct the dominant
news frames and thus the representation of nuclear
power to stimulate antinuclear activism. Nonetheless,
audience members gathered by Gamson in focus
groups were sometimes able through collective de-
liberation to reframe the issue in a manner that might
have moved some to action.

An understanding of the bidirectional influence of
media representations and audience thinking immedi-
ately cautions against inferring any single meaning or
effect from a particular media text. The same text can
represent or ‘mean’ different things to different people
in different circumstances—including different his-
torical periods. Thus the words ‘racial equality’ repre-
sented one concept during the 1950s and 1960s—equal
treatment and equal rights under the law for black
Americans. More recently, the words appear to con-
note something quite different for many at least in the
US, something akin to radical redistribution of in-
come, wealth, and opportunity from the majority
Whites to minority groups.

Despite these cautions, the bulk of research on
media representations appears to assume that one
basic interpretation often—though certainly not
always—dominates, at least among the members of
any specific culture at a particular time. In fact, one
definition of a culture might be sharing cognitive
habits and schematic mental linkages that promote
similar responses to an attitude object among the
individuals who constitute its membership. The
(typically implicit) assumption that representations in
the media have a ‘preferred’ or ‘privileged’ interpret-
ation or meaning in a given culture structures much of
the remaining research reviewed here.

To generalize broadly (an inevitability in a literature
synthesis covering such a wide area of research), media
research explores three aspects of representation cor-
responding to three kinds of effects (often presumed
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rather than empirically demonstrated): the ways rep-
resentation reflects and affects the general social status
of group members such as women and blacks; the
ways media representations might affect a mass
audience’s political preferences in a particular dispute,
say in an election or a debate over legislative proposals;
and the ways media representations might influence
political elites and government officials.

2. Status Reinforcement or Enhancement

Students of media representation frequently examine
depictions of groups and how they might reflect,
reinforce, or challenge existing status hierarchies. For
this purpose, a wide range of human classifications has
been invoked, from race and ethnicity to gender,
sexual orientation, age, and language groupings.

In this research tradition a major thrust focuses on
ethnic groups. For the most part, the research suggests
that media images reflect and reinforce dominant
status judgments. That is, in framing activities in-
volving members of lower-status groups, the media
highlight aspects likely to reinforce perceptions among
the dominant group’s members of their difference
from and superiority to outgroups. Representations
tend to carry explicit or implicit judgments of the
outgroups on dimensions of morality, intellectual
capacity, industriousness, lawfulness, and other
valued traits. But becausemedia images are in constant
flux and often contain contradictory elements, they
also provide cognitive resources for challenges to
status markers.

Of particular concern to many researchers has been
a pattern whereby the media link crime and dangerous
deviance to people of color and especially black males
(Entman and Rojecki 2000). Experimental studies
repeatedly have suggested that these representations
engender cognitive and emotional effects on white
audiences that affect the exercise and distribution of
power—in this case heightening support for punitive
prison sentences or diminishing support for white
candidates when political advertisements associate
them with black criminality (Gilliam and Iyengar
2000).

Studies of depictions of ‘foreigners,’ by which is
usually meant nations and peoples other than those
with white, European ancestry, also fit into this mode.
For example, news media coverage of humanitarian
crises in Africa, though typically sympathetic to those
suffering, manages to endorse racial status hierarchies
that place whites at the peak of the pyramid. Thus,
Western news media made Bosnian whites appear in a
variety of ways more human, more worthy of help,
than news of the genocide going on simultaneously in
Rwanda (Myers et al. 1996). The same appears true in
entertainment. For example, a study of Brazilian TV
star Xuxa suggests that her celebrity (and earnings)
derived largely from her conformity to North Ameri-

can and North European ideals of blonde sexuality
and beauty (Simpson 1998)—even in an ethnically
heterogeneous country priding itself on multiracial
tolerance. This white cultural preference reflects con-
tinuity with a long history in which European and US
mass media implicitly derogated black people and
valorized whites and the qualities typically associated
with whiteness.

In a similar vein, gender representations in the
media are found to register cultural change on some
dimensions but to endorse traditional patriarchy and
gender roles on others. Thus we see women actors
portraying business executives in advertisements, and
single women living happy lives without obsessing
over men. But, although women’s sports now receive
media attention that gives the lie to assumptions that
women are inevitably passive, gentle, timid and the
like, closer study suggests the continued impact of
gender stereotypes and a preference for males. For
instance, research on portrayal of women’s sports in
Sweden shows that female athletes and their pursuits
are implicitly derogated in comparison to males—over
90 percent of the time devoted to sports in a sample of
Swedish television programming covered male ath-
letics (Koivula 1999). Beyond this, women still drive
the plot in far fewer movies and television programs
than men, and still serve as sex objects more often than
males. Women’s sexuality indeed appears more than
ever to be pictured in unrealizable body types that
have been linked to an increase in anorexia and other
eating disorders. Thus a studyofAustralian adolescent
girls finds a strong influence of media consumption on
tendencies to aspire toward unhealthily thin body
types, findings replicated in other countries (Wertheim
et al. 1997). The studies of female body images
typically find that many audience members absorb the
preferred meanings and integrate them into their own
self-images. These findings challenge any claim that
mass audiences always engage in subversive readings
of media representations.

On the other hand, Fiske (1992) argues that despite
the traditional patriarchal and commercial values
inherent in the pop star Madonna’s representations of
femininity, young women frequently found reinforce-
ment for nontraditional roles and values through their
own counter-readings ofMadonna’smusic and videos.
Certainly the growth in sheer numerical representation
of blacks, women, and other traditionally less-
empowered groups in nontraditional roles in Holly-
wood movies, music videos, and television dramas has
both reflected and reinforced a degree of movement
toward a more egalitarian status hierarchy.

Looking at status on the dimension of sexual
orientation, Joshua Gamson (1999) argues that al-
though the confessional talk shows that became
popular in the US during the 1990s, such as ‘Jerry
Springer’ and ‘Maury Povich,’ seem on the surface to
belittle anyone who deviates from the middle class,
heterosexual norm, the programs actually offer a more
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complex ideological brew. Sometimes the shows con-
struct morality plays that censure gay, lesbian, or
transsexual guests, but other times the intolerant snob,
ivory tower expert, or sexual bigot assumes the role of
villain. Arguably, says Gamson, gays and others living
outside the bounds of dominant cultural values find a
more welcoming home for self-representation in the
‘trash’ talk shows than in the rest of the mainstream
media. In this sense, tabloid TV, driven as it may be by
crass commercial goals, debasing as it may appear to
public discourse, may open up new space in the public
sphere for persons, ideas, and values previously denied
much representation in either entertainment or news.

3. Media Representation and Political and Policy
Disputes

Moving along a continuum from media repre-
sentation’s impacts on mass publics to impacts on the
political linkages between them and elites, we turn
now to representation in news coverage of current
policy and political contests. Here too the research
suggests media most often operate to reinforce struc-
tures of power that privilege native born white men.

Thus, for example, female political candidates have
been shown to face disadvantages against male candi-
dates. They often receive less news coverage than
males, and the news agenda seems to follow male
candidates’ issue choices most closely. On the other
hand, women candidates may benefit from being
associated with positive sex-role stereotypes (Kahn
1994). With a black candidate in the race, campaign
news tends to emphasize candidates’ racial ident-
ities and to frame elections as contingent on
bloc voting by whites and blacks (Reeves 1997), and
this demonstrably handicaps African American
candidates.

The representation of nonelectoral dissent against
powerful institutions has also received careful scru-
tiny. Research reveals a tendency for media to accept
moderate, polite dissidents who work within the
system and make conventional, incremental demands,
but to slant decisively against groups that seek more
radical objectives, undermining their legitimacy with
the public and thus reducing the need for elites to
respond positively to their goals (Gitlin 1980).

A subject of much dispute in the US has been
representations of parties and candidates in national
elections, with some scholars alleging systematic biases
favoring one party and others denying these exist.
Additional studies explore other kinds of bias than
partisanship, suggesting the possible impacts on voting
turnout or civic orientations. For example, US
journalists increasingly infused their representations
of candidates and campaigns with cynicism during the
latter decades of the twentieth century, and this
appeared to encourage political distrust and
withdrawal among audiences.

Alongside such research there also arose theoretical
essays that challenged the notion of bias by ques-
tioning the legitimacy of its presumed opposite,
‘objectivity.’ The notion that media can represent
people and events in comprehensively accurate and
politically neutral ways appears to be a powerful
professional ideal for journalists. Nonetheless, schol-
arship almost universally denies the proposition and
asserts that in the course of manufacturing the news,
individuals and media institutions must inevitably
embed certain kinds of biases (that is, preferred
meanings or politically consequential omissions) into
their reports. Although US studies, at least, fail to
uncover systematic partisan biases, other forms of bias
have been analyzed extensively, such as a bias for
reporting political conflict over agreement, and
political process over policy substance.

4. Elite Impacts

The newest and least developed area of research
examines the impacts of media representations on
elites. In democratic systems, elites are under pressure
to respond to ‘public opinion,’ but it turns out they
have few reliable ways to discover what it is on any
given issue under debate in the legislature. Surveys are
only sporadically useful in trying to gauge the senti-
ments of a legislator’s constituency. Thus, media
representations of ‘public opinion’ to officials become
highly consequential. Political elites can only respond
to the public thinking that they perceive, and they get
much of their data on this from media reports.
Moreover, these reports can become self-fulfilling,
because they also may influence the public itself. In
this view the media become a representative vehicle in
the more specific political sense of forging ties (im-
perfect to be sure) between mass public and elites, by
representing ‘public opinion’ to elites—by making
abstractions, here the public’s purported preferences
and priorities, perceivable so elites can act on that
information.

The process becomes even more complicated be-
cause elites contending to control the outcome of
policy disputes frequently resort to manipulating the
media. This may help create impressions of public
support or opposition, impressions that augment or
derail the momentum of policy proposals. Yet another
twist is that media representations have themselves
become a contentious political issue—an issue that is
itself subject to biased representation. In the US,
surveys clearly reveal that increasing majorities over
the last few election cycles of the twentieth century
came to believe that the media exhibit a liberal bias
(Watts et al. 1999). Yet, as noted earlier, empirical
studies fail to demonstrate a systematic ideological
slant in the news. The public’s perception of bias
appears rooted in news coverage of news-making
itself, and in stories quoting politicians, party elites,
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and think tank intellectuals who have made purported
media bias a theme of their speeches and writings.
Watts et al. (1999, p. 144) find that in campaign
coverage, ‘conservative candidates, party officials, and
supporters have dominated the discourse with allega-
tions of liberally slanted news content.’ The claims of
left-leaning bias ‘overwhelmingly’ outnumber those of
conservative bias—in the 1996 campaign by 91 percent
to 9 percent. Thus there appears to have been a bias in
the media’s representation of points of view about the
media’s ideological representations—ironically, con-
servatives may have succeeded in biasing the US
media’s representations of media bias. The topic of
media representation has itself entered the arena of
political contestation and strategy, although the effects
on the media, or on power in politics and society, are
not yet clear.

5. Conclusion

The spread of new media and many new sources of
mediated information and images raises questions
about the nature of the system of media representation
and scholars’ ability to generalize about it. The
Internet is freely open to almost any representation
one might imagine, and its images are readily and
simultaneously available to audiences around the
globe. The impact of this wider circulation of more
diverse images and words could be profound,
disrupting the past ability of mainstream media re-
presentations to set agendas and shape dominant
interpretations. On the one hand, the Internet puts
more potential power over individuals’ internal rep-
resentations and thoughts into the hands of each
individual, at least those who devote sufficient time to
surfing the Web and seeking new views. The seemingly
significant media effects discussed here—on group
status, on the outcome of elections and other disputes,
or on elite behavior—could diminish. On the other
hand, this very decline of a homogenizing mass media
has some scholars worried that the public sphere will
dissipate, only to be replaced by a cacophonous set of
specialized subpublics that communicate not with each
other but only within their own boundaries. In the
future, the very notion of common culture and
nationhood forged by public attention to common
media of mass communication could come under
pressure.
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Mass Society: History of the Concept

‘Mass society’ is a notion central to the assumption
that modern, advanced societies possess the following
features: a growing internal homogeneity, a com-
bination of elite and bureaucratic control over the
majority of the population (the so-called ‘masses’), a
specific kind of predominant culture (‘mass culture,’
linked to the ‘mass media’), and an illiberal form of
politics (‘mass politics’ and ‘mass parties’). They are
also said to reflect a new stage in the development of
the industrial economy through ‘mass production’ and
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‘mass consumption.’ ‘Mass society’ frequently as-
sumes that, in such advanced societies, a certain type
of human personality, the so-called ‘mass man,’ is
proliferating and becoming omnipresent. This mass
man is thought to embody the mindless uniformity of
social conditions and moral attitudes.

1. The Twentieth Century Origin of the Concept

In its contemporary sense, the term ‘mass society’
(Massengesellschaft) was coined by Karl Mannheim in
Germany in 1935. However, the first general de-
scription of a mass society, as it was to emerge in the
social sciences and in the sphere of social ideas in the
post-World War II period, was first put forward by
the philosopher Jose� Ortega in 1929, in his influential
essay The Re�olt of the Masses. Ortega also launched
the expression ‘mass man’ (hombre masa in Spanish), a
notion intimately related to that of mass society. These
contributions from Mannheim and Ortega were pre-
ceded by other notions, such as ‘mass production,’ but
most of the ‘mass society’ expressions appeared after
these had become accepted terms. Of these, ‘mass
politics,’ ‘mass culture,’ ‘massification’—a translation
of the German Vermassung—and ‘mass consumption’
are the best known. Still others, which did not always
include the qualifying word ‘mass,’ were often used as
synonyms of mass society or equivalents for it: for
example, David Riesman’s ‘lonely crowd’ and his
concept of ‘outer directed personality’ which largely
overlaps with standard descriptions of ‘mass man.’

Despite the twentieth century origin of the ex-
pression (as well as of the set of concepts to which it
soon became inextricably linked), both the notion of
mass society and the arguments (or theories) behind it
are much older. Thus the idea of a mass society
contains some conceptions (and prejudices) about the
nature of human society which are truly ancient, while
some of the most elaborate interpretations of the
world it claims to describe hark back to classical
nineteenth century thinkers, such as Alexis de
Tocqueville, to several pre-World War I philosophers
and sociologists, and to contributions made by the so-
called ‘crowd psychologists’ of the same period.

2. The Classical Origins of The ‘Mass Society’
Conception

2.1 The Ancient Roots of the Concept

The set of problems destined to occupy the minds of
modern theorists of mass society are clearly related to
those which inspired the ideas of the earliest con-
servative critics of democracy. The latter were con-
cerned that the extension of citizenship and equality to
the majority of the people making up the body politic

might also entail the access of common, ignorant,
vulgar, and politically and legally untrained men to
public office. Public office, they thought, ought to be
the preserve of legally trained, well educated, and wise
citizens. Although Plato in the Republic put forward a
scheme for the selection of the ablest and best citizens
for high office (both women and men) on an egalitarian
basis—through equal educational opportunities for
all—most conservative observers at the time feared
that all actual democracies would easily degenerate
into mob rule.

Later, some historians, such as the Greek Polybius
who lived under Roman rule, suggested that hu-
mankind underwent a cyclical historical process and
that periods of democracy quickly and inevitably
degenerated into what he called ‘ochlocracy,’ that is,
mob rule and social chaos. Saint Augustine for his part
was probably the first to use the word ‘mass’ for the
majority of the people, by referring to those incapable
of saving their own souls as the massa damnata. He
explicitly distinguished an elite—those to be saved,
to use his Christian term—and the rest, the undis-
tinguished, united in their failure to free themselves
from sin.

Thus the association between crowd behavior,
unruly assemblies, emotional and irrational meetings,
on the one hand, and the general breakdown of social
order, on the other, appeared at the earliest period in
the history of Western political thought. Similarly the
people’s supposedly innate vulgarity and lack of moral
fiber was contrasted with the refinement, creativity,
courage and distinction, and individuality of the select
and responsible few. The dangers of demagoguery—
irresponsible leadership of the plebs or populace, often
coming from isolated members of the elite—were also
mentioned by numerous political thinkers during the
classical period—from Aristotle to Cicero—in terms
not altogether different from those used by some
representatives of the modern theory of mass politics.

2.2 Classical Underpinnings from Hobbes to
Tocque�ille

Neither medieval nor Renaissance thought permitted
much further development of the seminal ideas about
the majority and its relationship to privileged and
powerful minorities, much less the rise of a conception
of the social world in which egalitarianism was seen as
posing a danger to freedom and a source of human
bondage. The social upheaval of the seventeenth
century, however, inspired Thomas Hobbes in Le�-
iathan and especially in his reflections on the distur-
bances of the English Civil War, the Behemoth, to
return to ancient themes about the pernicious results
of upsetting the hierarchical order of society by
demagoguery and mob rule. Political obedience to the
sovereign by the many might entail strains and
injustice, but anarchy led to much greater evils, both
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for the body politic and for the preservation of
civilization and human life. In Le�iathan, by sim-
plifying the structure of a viable body politic and
making it quite homogenous under the power of a
single sovereign, Hobbes pointed to some of the
features and problems of government to which the-
orists of mass politics (i.e., of the political dimension
of mass societies) would turn their attention in the
twentieth century.

In the history of the concept of mass society, it is
worth noting that neither the first fully-fledged in-
terpretation of such phenomenon (Ortega 1929) nor
the first general presentation of anything approaching
the notion of a mass society, Alexis de Tocqueville’s
Democracy in America actually used the expression
itself. Although Tocqueville’s study (1835 and 1840)
did not describe the rise of a mass society, his analysis
of the dynamics of a liberal, individualistic and
democratic polity, clearly pointed out the trends (both
manifest and ‘subterranean,’ to use his characteristic
expression) that would eventually lead to it: thus the
pressure of a growing ‘equality of conditions’ in the
modern world would make people more similar to
each other and therefore erase the distinctions between
would-be unique individuals. The powerful ideology
of egalitarianism would also have similar reper-
cussions: concessions to majority wishes made by
politicians would produce a more mediocre kind of
democracy; conformity, rather than orderly dissent,
would undermine the vitality of the new culture of the
age; hedonism, rather than striving for higher forms of
culture and ideals, would inspire the behavior of a
selfish citizenry. In a word, a world of lonely, aimless,
vulgar pleasure-seeking and disoriented citizens could
eventually—though not necessarily—arise from the
general trends to be perceived in the age of democracy.

2.3 Conser�atism and ‘Fear of the Masses’

Tocqueville’s contribution is important because, for
the first time, and almost explicitly, he made a
distinction between crowd and mob behavior, on the
one hand, and the increasingly uniform structure of
advanced democratic societies, on the other. Never-
theless, in the decades that followed, observers tended
to concentrate on crowd and mass behavior rather
more than on the homogenization (or ‘massification’
as it later was called) of the entire society.

This interest in crowd behavior came, almost en-
tirely, from the conservative quarter. In their eyes, the
progress of democracy during the nineteenth century,
especially in the great urban settings of the West,
would bring many people—i.e., particularly industrial
workers—into the streets to confront governments or
to defy public order with demonstrations, strikes, and
public meetings. An entire series of observers—mostly
the so-called crowd psychologists—produced studies
and speculated about the irrational, emotional, and
manipulable behavior of the masses. Gustave Le Bon’s

The Psychology of Crowds (1896) is the best-known,
though many other similar studies were produced,
especially in Italy and England. A best-seller for its
time, Le Bon’s study brought the concept a step closer
to the identification of crowd behavior with the general
structure of society, already described by some at the
time as ‘the age of the masses.’ A later essay by Ortega
bears a title that still refers to the ‘masses’ rather than
to an ‘age’ or ‘society.’ Meanwhile Oswald Spengler’s
Decline of the West ends with a somber and cata-
strophic view of the future of civilization precisely in
terms of an ‘age of the masses,’ the ‘barbarians from
below.’ For his part, Sigmund Freud wrote one of his
most significant studies by developing critically some
of Le Bon’s ideas and intimated, like Le Bon and
Spengler, that the future would belong to the rising
masses and their dangerous manipulators. The masses
were, by definition, incapable of rational and ana-
lytical thought and were also undemocratic in every
way.

An alternative, democratic view, of the majority
had difficulty emerging. At a given moment, anarchist
and socialist thinkers began to accept the notion of
‘the masses’ in order to refer to the people at large
(industrial and peasantworkers together) in an entirely
different vein to that of conservatives. Yet, with the
rise of Bolshevism and, later, Stalinism, the ‘masses’
came to refer abstractly to a given population as
controlled by the single party (the ‘vanguard of the
proletariat’) and its ‘cadres.’ As such, the ‘masses’
were only assigned a subordinate role of acquiescence
and obedience to themonopolistic party, instead of the
autonomy characteristic of the people making up a
truly free civil society. It cannot be said that, during
the period of (Stalinist) Communist predominance in
large parts of the world (1917–89), observers within
the narrow bounds of the official Marxist–Leninist
ideology showed any confidence on the ‘masses.’ Thus,
paradoxically, their views coincided with the pessi-
mistic liberals’ view of the same period.

Some Marxists or Neo-Marxists would eventually
come to accept the term ‘mass society,’ which they
applied mostly to advanced capitalist and ‘imperialist’
countries. Nevertheless, Western Marxists who es-
caped the discipline of their Stalinist counterparts
often incorporated the concept of mass society to their
analyses, as we shall presently see.

3. The Rise of the Modern Theory of Mass
Society

3.1 Ortega and Mannheim

As pointed out above, the ‘standard’ interpretation of
the modern world in terms of a mass society found in
Ortega’s The Re�olt of the Masses represented the first
general synthesis. His essay also included a number of
original ideas (e.g., specialism as a form of ‘barbarism,’
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or the notion that ‘mass man’ is not necessarily linked
to the lower classes or to the proletariat). The anxieties
and preoccupations of liberals (Tocqueville, John
Stuart Mill), philosophers of civilization’s decline
(Spengler, Burckhardt), crowd and mass psychologists
(Le Bon, Freud) elegantly and forcefully converged
with Ortega’s considerations but did not use the
expression. Mannheim’s notion of ‘society of the
masses,’ more easily translated into ‘mass society,’
completed Ortega’s vision, with his greater insistence
on the bureaucratic and industrial structure of such
universe. This was developed in his 1935 Mensch and
Gesellschaft im Zeitalter des Umbaus (Man and Society
in the Age of Reconstruction 1940). Mannheim, less
conservative than Ortega, put forward possible sol-
utions in a reformist, social democratic spirit.

Translated into English by Edward Shils—himself
later a critical analyst of the notion—Mannheim’s
essay opened the way for the widespread use of the
expression ‘mass society’ in the English-speaking
world. In Spanish, many writers retained the plural
(sociedad de masas), but this has not always been the
case in other languages, such as French (socie� te� de
masse) or Italian (societa� di massa; also, for mass
politics, regime di massa; while Ortega’s hombre masa
was translated into Italian as uomo di massa).

3.2 Predominance and Expansion of the Mass
Society Conception

As Daniel Bell was to point out in his The End of
Ideology (1960), the mass society conception of ad-
vanced societies had become the predominant general
vision of the world at the time amongst critics and
thoughtful observers, save for the then widespread
Marxist views about capitalism and its future. It
remained so for a long time, although ramifications,
schools of thought, and rival interpretations would
also appear. This is not the place for a description nor
a classification of such interpretations, however, we
should mention that, alongside more conservative (in
some cases, overtly pessimistic) views about the rise of
a mass society in the framework of Western industrial
advanced societies, there emerged some observers who
embraced the notion from a left-wing or radical stance.
C. W. Mills’ attacks against the supposed degener-
ation of American society and democracy in his two
studies White Collar (1951) and The Power Elite (1956)
were typically made from a libertarian position against
the development of a mass society on American soil
(as a consequence of mass marketing, political ma-
nipulation, the undemocratic elite control over the
citizenry by a ‘military-industrial complex,’ etc.)

Likewise, the widely influential neo-Marxist Frank-
furt School, on both sides of the Atlantic, embraced
the mass society interpretation and had a vast in-
fluence upon a wide educated public. Some of its
products (see Adorno’s The Authoritarian Personality

(1950), which included a re-working of the mass man
notion) were significant contributions in terms of
social research; other studies, such as Horkheimer and
Adorno’s 1944 Dialectic of Enlightenment (English
translation 1972) included a relatively sophisticated
‘hegelianization’ of the mass society theory. Yet
others from the same school—e.g., Marcuse’s One-
dimensional Man, 1964—popularized the notions of
mass society and mass man for a large and quite
anxious audience with less philosophical rigor.

More significant perhaps than any division of the
notion and theory of mass society into a conservative
and a radical version (from the early 1950s to the mid-
1970s, by which time it had become truly dominant)
was the development of ‘specialized’ branches of the
conception. Two stood out. Firstly, the study of mass
politics (further divided into speculations and research
on totalitarian mass politics, and the study of plural-
istic and democratic mass politics and parties). Sec-
ondly, considerable interest was aroused by what Shils
had called ‘the culture of mass society’ (1975a, 1975b).
Mass culture and media studies, sociological or other-
wise as well as philosophical essays, proliferated and
soon became a highly developed field of research and
analysis. Most of the debates about the nature
and dynamics of mass society took place (or often,
raged) within this new field.

4. Accommodation and Persistence of the
Concept

The successful emergence of other general concepts for
referring to advanced societies in the most general
terms (for instance ‘post-industrial societies’) either
relegated or, in some cases, even drove out the use of
the term ‘mass society’ from its frequent use by the
mid-1970s. It did not disappear, however. The mass
society conception was anything but a fashion, as its
credentials in social philosophy, political theory, and
the rigorous critique of civilization demonstrate. The
predominant tendency, from the 1980s till the first
years of the twenty-first century has seen the mass
society notion finding accommodation within a num-
ber of other general descriptive concepts (and cor-
responding interpretations). Thus, along with such
concepts as ‘post-industrial societies,’ we find ‘post-
capitalist’ societies, ‘corporate’ societies, ‘consumer’
societies, ‘information’ societies, and several others.

These expressions are not mutually exclusive.
Rather, they refer to different facets or dimensions of
the same highly complex phenomenon. To give one
example, the widespread interest in the development
of corporatism, neocorporatism, and the so-called
‘corporate societies’ in the 1970s and 1980s demon-
strated that theories and interpretations produced by
students of these phenomena were often highly com-
patible with the mass society theory. The latter’s
emphasis on administrative control, the rise of large
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transnational corporations, and anonymous social
forces seemed to complement theories of corporatism.

The situation at the turn of the twenty-first century
seems to indicate a certain decline, although a number
of examples can be produced to demonstrate its
persistence. Of all its several branches, the concept,
research field, and theories of mass culture and the
mass media have not lost—the contrary seems to be
the case—any ground at all, either in the West or
elsewhere.

More recent general interpretations, notoriously the
‘globalization’ literature, are not only compatible with
the classical tenets of the mass society interpretation
but are partly, it can be easily claimed, extensions of it.
The notion of mass society always included a view of
the expansion, interdependence, and general global-
ization of the supposed mass characteristics of late
industrial Western civilization. The idea of world
convergence of mass societies was explicitly built into
it.

See also: Authoritarian Personality: History of the
Concept; Communism, History of; Crowds in History;
Hobbes, Thomas (1588–1679); Industrial Society�
Post-industrial Society: History of the Concept;
Mannheim, Karl (1893–1947); Tocqueville, Alexis de
(1805–59); Totalitarianism
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Mastery Learning

1. The Theory and Practice Of Mastery Learning

Since the 1970s, few programs have been implemented
as broadly or evaluated as thoroughly as those
associated with mastery learning. Programs based on
mastery learning operate in the twenty-first century at
every level of education in nations throughout the
world. When compared to traditionally taught classes,
students in mastery-learning classes have been con-
sistently shown to learn better, reach higher levels of
achievement, and to develop greater confidence in
their ability to learn and in themselves as learners
(Guskey and Pigott 1988, Kulik et al. 1990a).

In this section we will describe how mastery learning
originated and the essential elements involved in its
implementation. We will then discuss the improve-
ments in student learning that typically result from the
use of mastery learning and how this strategy provides
practical solutions to a variety of pressing instructional
problems.

2. The De�elopment of Mastery Learning

Although the basic tenets of mastery learning can be
traced to such early educators as Comenius, Pesta-
lozzi, and Herbart, most modern applications stem
from the writings of Benjamin S. Bloom of the
University of Chicago. In the mid-1960s, Bloom began
a series of investigations on how the most powerful
aspects of tutoring and individualized instruction
might be adapted to improve student learning in
group-based classes. He recognized that while students
vary widely in their learning rates, virtually all learn
well when provided with the necessary time and
appropriate learning conditions. If teachers could
provide these more appropriate conditions, Bloom
(1968) believed that nearly all students could reach a
high level of achievement.

To determine how this might be practically
achieved, Bloom first considered how teaching and
learning take place in typical group-based classroom
settings. He observed that most teachers begin by
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Figure 1
Achievement distribution curve in most traditional
classrooms

dividing the material that they want students to learn
into smaller learning units. These units are usually
sequentially ordered and often correspond to the
chapters in the textbook used in teaching. Following
instruction on the unit, teachers administer a test to
determine how well students have learned the unit
material. Based on the test results, students are sorted,
ranked, and assigned grades. The test signifies the end
of the unit to students and the end of the time they
need to spend working on the unit material. It also
represents their one and only chance to demonstrate
what they have learned.

When teaching and learning proceed in this manner,
Bloom found that only a small number of students
(about 20 percent) learn the concepts and material
from the unit well. Under these conditions, the
distribution of achievement at the end of the in-
structional sequence looks much like a normal bell-
shaped curve, as shown in Fig. 1.

Seeking a strategy that would produce better results,
Bloom drew upon two sources of information. He
considered first the ideal teaching and learning situ-
ation in which an excellent tutor is paired with an
individual student. In other words, Bloom tried to
determine what critical elements in one-to-one tutor-
ing might be transferred to group-based instructional
settings. Second, he reviewed descriptions of the
learning strategies used by academically successful
students. Here Bloom sought to identify the activities
of high achieving students in group-based learning
environments that distinguish them from their less
successful counterparts.

Bloom saw organizing the concepts and material to
be learned into small learning units, and checking on
students’ learning at the end of each unit, as useful
instructional techniques. He believed, however, that
the unit tests most teachers used did little more than
show for whom the initial instruction was or was not
appropriate. On the other hand, if these checks on
learning were accompanied by a ‘feedback and cor-
rective’ procedure, they could serve as valuable learn-
ing tools. That is, instead of marking the end of the
unit, Bloom recommended these tests be used to

‘diagnose’ individual learning difficulties (feedback)
and to ‘prescribe’ specific remediation procedures
(correctives).

This feedback and corrective procedure is precisely
what takes place when a student works with an
excellent tutor. If the student makes an mistake, the
tutor points out the error (feedback), and then follows
up with further explanation and clarification (cor-
rective). Similarly, academically successful students
typically follow up the mistakes they make on quizzes
and tests, seeking further information and greater
understanding so that their errors are not repeated.

With this in mind, Bloom outlined an instructional
strategy to make use of this feedback and corrective
procedure. He labeled the strategy ‘Learning For
Mastery’ (Bloom 1968), and later shortened it to
simply ‘Mastery Learning.’ By this strategy, the
important concepts students are to learn are first
organized into instructional units, each taking about a
week or two of instructional time. Following initial
instruction on the unit concepts, a quiz or assessment
is administered. Instead of signifying the end of the
unit, however, this assessment is primarily used to give
students information, or feedback, on their learning.
To emphasize this new purpose Bloom suggested
calling it a ‘formative assessment,’ meaning ‘to inform
or provide information.’ A formative assessment
precisely identifies for students what they have learned
well to that point, and what they need to learn better.

Included with the formative assessment are explicit
suggestions to students on what they should do to
correct their learning difficulties. These suggested
corrective activities are specific to each item or set of
prompts within the assessment so that students can
work on those particular concepts they have not yet
mastered. In other words, the correctives are ‘indivi-
dualized.’ They might point out additional sources of
information on a particular concept, such as the page
numbers in the course textbook or workbook where
the concept is discussed. They might identify alterna-
tive learning resources such as different textbooks,
alternative materials, or computerized instructional
lessons. Or they might simply suggest sources of
additional practice, such as study guides, independent
or guided practice exercises, or collaborative group
activities. With the feedback and corrective infor-
mation gained from a formative assessment, each
student has a detailed prescription of what more needs
to be done to master the concepts or desired learning
outcomes from the unit.

When students complete their corrective activities,
usually after a class period or two, they are administer-
ed a second, parallel formative assessment. This
second assessment serves two important purposes.
First, it verifies whether or not the correctives were
successful in helping students remedy their individual
learning problems. Second and more importantly, it
offers students a second chance at success and, hence,
serves as a powerful motivation device.
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Figure 2
Achievement distribution curve in a mastery learning
classroom

Bloom believed that by providing students with
these more favorable learning conditions, nearly all
could excellently learn and truly master the subject
(Bloom 1976). As a result, the distribution of achieve-
ment among students would look more like that
illustrated in Fig. 2. Note that the grading standards
have not changed. Although the same level of achieve-
ment is used to assign grades, about 80 percent of the
students reach the same high level of achievement
under mastery-learning conditions that only about 20
percent do under more traditional approaches to
instruction.

3. The Essential Elements of Mastery Learning

Since Bloom first outlined his ideas, a great deal has
been written about the theory of mastery learning and
its accompanying instructional strategies (e.g., Block
1971, 1974, Block and Anderson 1975). Still, programs
labeled ‘mastery learning’ are known to greatly vary
from setting to setting.As a result, educators interested
in applying mastery learning have found it difficult to
get a concise description of the essential elements of
the process and the specific changes required for
implementation.

In recent years two elements have been described as
essential to mastery learning (Guskey 1997a). Al-
though the appearance of these elements may vary,
they serve a very specific purpose in a mastery learning
classroom and clearly differentiate mastery learning
from other instructional strategies. These two essential
elements are (a) the feedback, corrective, and en-
richment process; and (2) congruence among instruc-
tional components or alignment.

4. Feedback, Correcti�es, and Enrichment

To use mastery learning a teacher must offer students
regular and specific information on their learning
progress. Furthermore, that information or ‘feedback’
must be both diagnostic and prescriptive. That is, it
should: (a) precisely reinforce what was important to
learn in each unit of instruction; (b) identify what was
learned well; and (c) describe what students need to
spend more time learning. Effective feedback is also
appropriate for students’ level of learning.

However, feedback alone will not help students
greatly improve their learning. Significant improve-
ment requires that the feedback be paired with specific
corrective activities that offer students guidance and
direction on how they can remedy their learning
problems. It also requires that these activities be
qualitatively different from the initial instruction.
Simply having students go back and repeat a process
that has already proven unsuccessful is unlikely to
yield any better results. Therefore, correctives must
offer an instructional alternative. They must present
thematerial differently and involve students differently
than did the initial teaching. They should incorporate
different learning styles or learning modalities. Correc-
tives also should be effective in improving perform-
ance. A new or alternative approach that does not help
students overcome their learning difficulties is in-
appropriate as a corrective approach and should be
avoided.

In most group-based applications of mastery learn-
ing, correctives are accompanied by enrichment or
extension activities for students who master the unit
concepts from the initial teaching. Enrichment ac-
tivities provide these students with exciting opportuni-
ties to broaden and expand their learning. The best
enrichments are both rewarding and challenging.
Although they are usually related to the subject area,
enrichments need not be tied directly to the content of
a particular unit. They offer an excellent means of
involving students in challenging, higher level ac-
tivities like those typically designed for the gifted and
talented.

This feedback, corrective, and enrichment process,
illustrated in Fig. 3, can be implemented in a variety of
ways. Many mastery learning teachers use short,
paper-and-pencil quizzes as formative assessments to
give students feedback on their learning progress. But
a formative assessment can be any device used to gain
evidence on students’ learning progress. Thus, essays,
compositions, projects, reports, performance tasks,
skill demonstrations, and oral presentations can all
serve as formative assessments.

Following a formative assessment, some teachers
divide the class into separate corrective and enrich-
ment groups. While the teacher directs the activities of
students involved in correctives, the others work on
self-selected, independent enrichment activities that
provide opportunities for these students to extend and
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Figure 3
The process of instruction under mastery learning

broaden their learning. Other teachers team with
colleagues so thatwhile one teacher oversees corrective
activities the other monitors enrichments. Still other
teachers use cooperative learning activities in which
students work together in teams to ensure all reach the
mastery level. If all attain mastery on the second
formative assessment, the entire team receives special
awards or credit.

Feedback, corrective, and enrichment procedures
are crucial to the mastery learning process, for it is
through these procedures that mastery learning ‘indi-
vidualizes’ instruction. In every unit taught, students
who need extended time and opportunity to remedy
learning problems are offered these through correc-
tives. Those students who learn quickly and for whom
the initial instruction was highly appropriate are
provided with opportunities to extend their learning
through enrichment. As a result, all students are
provided with favorable learning conditions and more
appropriate, higher quality instruction.

5. Congruence Among Instructional Components

While feedback, correctives, and enrichment are ex-
tremely important, they alone do not constitute
mastery learning. To be truly effective, they must be
combined with the second essential element of mastery
learning: congruence among instructional compo-
nents.

The teaching and learning process is generally
perceived to have three major components. To begin
we must have some idea about what we want students
to learn and be able to do; that is, the learning goals or
outcomes. This is followed by instruction that, hope-
fully, results in competent learners—students who
have learned well and whose competence can be
assessed through some form of evaluation. Mastery
learning adds a feedback and corrective component
that allows teachers to determine for whom the initial
instruction was appropriate and for whom learning
alternatives are required.

Although essentially neutral with regard to what is
taught, how it is taught, and how the result is
evaluated, mastery learning does demand there be

consistency and alignment among these instructional
components. For example, if students are expected to
learn higher level skills such as those involved in
application or analysis, mastery learning stipulates
that instructional activities be planned to give students
opportunities to actively engage in those skills. It also
requires that students be given specific feedback on
their learning of those skills, coupled with directions
on how to correct any learning errors. Finally,
procedures for evaluating students’ learning should
reflect those skills as well.

Ensuring congruence among instructional compo-
nents requires teachers to make some crucial decisions.
They must decide, for example, what concepts or skills
are most important for students to learn and most
central to students’ understanding of the subject. But
in essence, teachers at all levels make these decisions
daily. Every time a test is administered, a paper is
graded, or any evaluation made, teachers communi-
cate to their students what they consider to be most
important. Using mastery learning simply compels
teachers to make these decisions more thoughtfully
and more intentionally than is typical.

6. Misinterpretations of Mastery Learning

Some early attempts to implement mastery learning
were based on narrow and inaccurate interpretations
of Bloom’s ideas. These programs focused on low level
cognitive skills, attempted to break learning down into
small segments, and insisted students ‘master’ each
segment before being permitted to move on. Teachers
were regarded in these programs as little more than
managers of materials and record-keepers of student
progress. Unfortunately, similar misinterpretations of
mastery learning continue in the twenty-first century.

Nowhere in Bloom’s writing can the suggestion of
such narrowness and rigidity be found. Bloom con-
sidered thoughtful and reflective teachers vital to the
successful implementation of mastery learning and
stressed flexibility in his earliest descriptions of the
process:

There are many alternative strategies for mastery learning.
Each strategy must find some way of dealing with individual
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differences in learners through some means of relating the
instruction to the needs and characteristics of the learners.
The nongraded school is one attempt to provide an organiza-
tional structure that permits and encourages mastery learning
(Bloom 1968, pp. 7–8).

Bloom also emphasized the need to focus instruction
in mastery learning classrooms on higher level learning
outcomes, not simply basic skills. He noted:

I find great emphasis on problem solving, applications of
principles, analytical skills, and creativity. Such higher mental
processes are emphasized because this type of learning enables
the individual to relate his or her learning to the many
problems he or she encounters in day-to-day living. These
abilities are stressed because they are retained and utilized
long after the individual has forgotten the detailed specifics of
the subject matter taught in the schools. These abilities are
regarded as one set of essential characteristics needed to
continue learning and to cope with a rapidly changing world
(Bloom 1978, p. 578).

Recent research studies in fact show that mastery
learning is highly effective when instruction focuses on
high level outcomes such as problem solving, drawing
inferences, deductive reasoning, and creative expres-
sion (Guskey 1997a).

7. Research Results and Implications

Implementing mastery learning does not require dras-
tic alterations in most teachers’ instructional proce-
dures. Rather, it builds on the practices teachers have
developed and refined over the years. Most excellent
teachers are undoubtedly using some form of mastery
learning already. Others are likely to find the process
blends well with their present teaching strategies. This
makes mastery learning particularly attractive to
teachers, especially considering the difficulties associ-
ated with new approaches that require major changes
in teaching.

Despite the relatively modest changes required to
implement mastery learning, extensive research evi-
dence shows the use of its essential elements can have
very positive effects on student learning (Guskey and
Pigott 1988, Kulik et al. 1990a). Providing feedback,
correctives, and enrichments; and ensuring congru-
ence among instructional components; takes relatively
little time or effort, especially if tasks are shared
among teaching colleagues. Still, evidence gathered in
the USA, Asia, Australia, Europe, and South America
shows the careful and systematic use of these elements
can lead to significant improvements in student learn-
ing.

Equally important, the positive effects of mastery
learning are not only restricted to measures of student
achievement. The process has also been shown to yield
improvements in students’ school attendance rates,
their involvement in class lessons, and their attitudes
toward learning (Guskey and Pigott 1988). This
multidimensional impact has been referred to as the

‘multiplier effect’ of mastery learning, and makes it
one of today’s most cost-effective means of educa-
tional improvement.

It should be noted that one review of the research on
mastery learning, contrary to all previous reviews,
indicated that the process had essentially no effect on
student achievement (Slavin 1987). This finding not
only surprised scholars familiar with the vast research
literature on mastery learning showing it to yield very
positive results, but also large numbers of practitioners
who had experienced its positive impact first hand. A
close inspection of this review shows, however, that it
was conducted using techniques of questionable val-
idity, employed capricious selection criteria (Kulik et
al. 1990b), reported results in a biased manner, and
drew conclusions not substantiated by the evidence
presented (Guskey 1987). Most importantly, two
much more extensive and methodologically sound
reviews published since (Guskey and Pigott 1988,
Kulik et al. 1990a) have verified mastery learning’s
consistently positive impact on a broad range of
student learning outcomes and, in one case (i.e., Kulik
et al. 1990b), clearly showed the distorted nature of
this earlier report.

8. Conclusion

Researchers in 2001 generally recognize the value of
the essential elements of mastery learning and the
importance of these elements in effective teaching at
any level.As a result, fewer studies are being conducted
on the mastery learning process, per se. Instead,
researchers are looking for ways to enhance results
further, adding to the mastery learning process ad-
ditional elements that positively contribute to student
learning in hopes of attaining even more impressive
gains (Bloom 1984). Recent work on the integration of
mastery learning with other innovative strategies
appears especially promising (Guskey 1997b).

Mastery learning is not an educational panacea and
will not solve all the complex problems facing edu-
cators today. It also does not reach the limits of what
is possible in terms of the potential for teaching and
learning. Exciting work is continuing on new ideas
designed to attain results far more positive than those
typically derived through the use of mastery learning
(Bloom 1984, 1988). Careful attention to the essential
elements of mastery learning, however, will allow
educators at all levels to make great strides toward the
goal of all children learning excellently.
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T. R. Guskey

Mathematical and Logical Abilities,

Neural Basis of

1. Introduction

Mathematical and logical abilities are fundamental to
our ability to not only calculate but also perform basic
skills such as telling time, and dialing a phone number.
This article considers both the cognitive processes
which provide fundamental numerical skills such as
number comprehension and production, number com-
parison, and arithmetic, and their neural substrates.

2. Fundamental Numerical Abilities

2.1 Numeral Comprehension, Production, and
Transcoding

An incredible advance for humanity was the ability to
represent numerical quantities symbolically using
numerals. We are capable of representing numerical

quantities in a myriad of ways including arabic
numerals (12), written verbal numerals (twelve),
spoken numerals (‘twelve’), and a variety of concrete
representations (e.g., twelve hatch marks on a stick).
Each of these symbolic representations must be con-
verted intoameaningful commonform(tens:1,ones: 2)
in order to allow comparison of quantities and
calculation. The translation rules from numerals to
quantity, and quantity to numerals are varied and
surprisingly complex. Arabic numerals have impo-
rtant spatial ordering (relative to the rightmost nume-
ral) with some symbols representing quantities
(123456789) and others representing a placeholder
such as the ‘0’ in ‘102.’ Verbal numerals have different
syntactic and quantity related components (one thou-
sand twenty three) which unlike arabic numerals, only
provide information about non-zero entries. Critical
to success with numerals are: conversion of numerals
into their meaning (numeral comprehension), pro-
duction of numerals which correspond to the quantity
we intend (numeral production), and translation of
numerals from one form (e.g., 6) into another (six,
numeral transcoding).

2.2 Representation of Quantity, Counting and
Number Comparison

Our most fundamental numerical abilities include the
representation of quantity information, the ability to
apprehend quantity by counting, and the ability to
compare two numerical quantities to determine (for
example) the larger of two quantities.

2.3 Arithmetic

Solving arithmetic problems requires a variety of
cognitive processes, including comprehension and
production of numerals, retrieval of arithmetic table
facts (such as 3�7� 21), and the execution of
procedures specifying the sequence of steps to be
carried out (e.g., multiply the digits in the right-most
column, write the one digit of the product, and so
forth).

3. Components of Numerical Cognition

In this section a purely functional question is con-
sidered: What are the different cognitive processes in
the brain which allow for our fundamental numerical
abilities? A particularly successful line of research in
answering this question has come from the study of
impairments in numerical abilities after brain injury.
This cogniti�e neuropsychological approach seeks to
answer the question: How must the cognitive system
be constructed such that damage to that system results

9377

Mathematical and Logical Abilities, Neural Basis of



in the observed pattern of impaired performance? The
existence of multiple numerical cognition components
has been based in part on evidence that some nu-
merical components are impaired after brain damage,
while other numerical abilities are spared. While the
next sections will single out individual patients, there
are in each case several documented cases with similar
patterns of performance. These remarkable case
studies are described below.

3.1 Numeral Comprehension and Production
Processes

A distinction between calculation and numeral com-
prehension and production processes has been drawn
in part on the findings from brain-damaged patients
such as ‘DRC,’ who reveal striking impairments in
remembering simple arithmetic facts (e.g., 6�4� 24),
while other abilities such as comprehending and
producing written and spoken numerals are unim-
paired. This evidence implies separate functional
systems for comprehending and producing numerals
from those for calculation. Several cases with similar
findings, and the opposite pattern of impairment have
been reported.

Comprehension and production processes are also
clearly composed of several functional components.
For example, some patients reveal highly specific
impairments only in producing arabic numerals, such
as producing ‘100206’ in response to ‘one hundred
twenty six.’ This pattern of performance reveals
several separable components of numeral processing,
including distinctions between: numeral comprehen-
sion and production, verbal and arabic numeral
processes, and lexical and syntactic processing within
one component (given the correct nonzero numerals
in the response, despite impairment in the ability to
represent the correct pattern of zeros for the arabic
numeral).

An ongoing question in the numerical cognition
literature revolves around the question of asemantic
transcoding procedures. This notion suggests that it
may be possible to translate numerals directly into
other forms of numerals (e.g., 4� four) without
having an intermediary step in which the meaning of
the numbers is represented. Note that normal trans-
coding requires the comprehension of the initial
problem representation, the representation of that
numerical quantity in an abstract, asemantic form,
and the subsequent production of the quantity in the
format. Are there asemantic transcoding algorithms?
The available evidence is mixed, with some studies
suggesting there may be asemantic transcoding al-
gorithms, yet there is still some question as to whether
or not there is sufficient evidence to support this
notion (Dehaene 1997).

3.2 Numerical Magnitude Representations

Response latencies for determining the larger of two
numerals (from healthy adults) suggests that we
represent numerical quantities in terms of a magnitude
representation comparable to that used for light
brightness, sound intensity and time duration, and use
these magnitude representations to compare two or
more numbers. Moyer and Landauer (1967) found
that humans are faster at comparing numerals with a
large difference (e.g., 1 vs. 9) than they are when they
compare two numerals with a small difference (e.g., 4
vs. 5). Further, when the differences between the
numerals are equated (e.g., comparison 1: 2 vs. 3,
comparison 2: 8 vs. 9) the comparison between
numbers which are smaller (e.g., 2 vs. 3) is performed
more quickly than the comparison of larger numbers
(e.g., 8 vs. 9). These findings led Moyer and Landauer
to conclude that the arabic numerals are being
translated into a numerical magnitude representation
along a mental number line with increasing impre-
cision the larger the quantity being represented (a
psychophysical representation which conforms to
Weber’s Law). This system appears to be central to the
ability to represent numerical quantities, estimate, and
compare numerical quantities meaningfully.

These magnitude representations are found in hu-
man adults, infants and children, and in animals. They
appear to be related to our representation of other
magnitudes, such as time duration and distance
(Whalen et al. 1999). A crucial challenge for the devel-
opment of numerical literacy is the formation of
mappings between the exact number symbol represen-
tations which are learned in school, and the ap-
proximate numerical quantity representations which
are present very early in life.

3.3 Arithmetic

Evidence from brain-damaged patients, as well as
those with normal and impaired development have
revealed that there are several functional systems
required in order to be able to perform calculations,
such as 274�59. Several distinctions can be drawn
based on the study of brain-damaged patients and
their impairments. First, there is a distinction between
the ability to remember simple arithmetic facts (such
as 6�4� 24), and the ability to perform calculation
procedures (such as those required for carrying num-
bers and placing zeroes in multidigit multiplication).
Several brain-damaged patients reveal impairments
which are specific to either fact retrieval, or multidigit
calculation procedures, indicating that the ability to
retrieve arithmetic facts and perform multidigit cal-
culations are represented by different neural sub-
strates.

Within the simple process of remembering arith-
metic facts such as 6�4� 24, there are multiple
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processes involved. Brain-damaged patients have also
revealed selective impairment of the ability to recog-
nize the arithmetic operator (�, �, �, �), despite
unimpaired ability to retrieve facts from memory.
Others illustrate that it is possible to fully comprehend
the process of multiplication or addition, but yet be
unable to retrieve multiplication or addition facts
(Warrington 1982).

There is currently some debate as to the form in
which arithmetic facts are stored. Three major theories
are under discussion. One possibility is that arithmetic
facts are stored and retrieved in a sound-based
representation (consistent with the idea of rote verbal
learning, like a nursery rhyme). This notion is popular
in part because multilingual individuals often report
that they believe they are remembering arithmetic
facts in the language inwhich they acquired arithmetic,
even if they have subsequently used a different lan-
guage in which they are fluent.

However, an alternative view is that arithmetic facts
are stored in an abstract, meaning-based form which is
not tied to a specific modality (e.g., spoken or written).
This proposal was first suggested in part because we
perform arithmetic with a variety of numeral forms
(primarily arabic and spoken numerals), and so
perhaps there is a central store of arithmetic facts
which are independent of any numeral form. Several
brain-damagedpatients have been reportedwho reveal
impairment which is independent of the form in which
the problems were presented or answered, consistent
with an amodal representation.

Supporters of the sound-based representation of
arithmetic facts suggest that representations of nu-
meral magnitude (one likely candidate for a meaning-
based representation of arithmetic facts) might not be
related to arithmetic fact retrieval. Some brain-
damagedpatientsreveal the inability todetermineexact
arithmetic responses (e.g., 2�2� 3) but nevertheless
can reject a highly implausible and answer such as
2�2� 9, indicating that there is an approximate
number representation which provides the meaning of
numbers that may be separate from the process of
retrieving exact arithmetic facts (Dehaene 1997).

4. Localization of Number Processes in the Brain

Neuropsychological evidence has played a crucial role
in informing functional theories of numerical cog-
nition and its components. However, most studies
have until now been framed within the context
of cognitive neuropsychology, which examines the
behavior of brain damaged patients at a purely func-
tional level, without concern for brain localization or
lesioned site. Accordingly, models of number pro-
cessing have been framed exclusively in terms of
cognitive processes without reference to brain struc-
tures. For this reason, much less is known about the

relation between these cognitive processes these in-
volved in the processing and their neural substrates.

Interpreting the available evidence is not entirely
straightforward, in part because most reports sought
to relate brain areas to arithmetic tasks, and not to
specific cognitive processes such as arithmetic fact
retrieval. For example, studies exploring lesioned-
deficit correlations have focused typically on
identifying lesion loci associated with impaired per-
formanceofsomecalculationtaskortasks.However,an
association between lesion site and impairment of a
calculation task does not in itself constitute strong
evidence for the damaged brain area to be implicated
in arithmetic processing, because impaired perfor-
mance could have resulted from disruption to non-
arithmetic processes required by the task (such as
attention, working memory, numeral comprehension,
and numeral production).

These points also apply to research involving brain
recording and cortical stimulation methods. In several
recent studies, subjects performed a serial subtractions
task (i.e., count backwards by sevens from 1,000) while
brain activity was recorded, or cortical simulation was
applied. A number of brain areas were found to be
associated with performance of the task, including the
left parietal lobe, the frontal lobes, and thalamic
regions. Although intriguing, these findings do not
necessarily imply that these brain areas are implicated
in arithmetic processing; the reported data did not
exclude the possibility that some or all of the brain
areas are involved in nonarithmetic processes required
by the serial subtractions task (e.g., comprehending
the initial stimulus number, producing responses).

This series of studies left little insight into the
localization of specific cognitive processes, and re-
sulted in a report by Kahn and Whitaker (1991), who
echo Critchley’s statement that ‘disorders of calcu-
lation may follow lesions in interior or posterior brain,
left or right hemisphere, and both cortical and sub
cortical structures.’ While this may suggest the task of
localizing arithmetic processes is daunting, it reveals
that more recent data which focus on the localization
of separate number processes (e.g., arithmetic fact
retrieval), rather than data which seeks to determine
which areas are active for a specific task (e.g., serial
subtractions) may reveal significant insights into the
relation between the mind and brain for numerical
cognition.

4.1 Dehaene’s Anatomical and Functional Theory of
Number Processing

Stanislas Dehaene and colleagues were the first re-
searchers to provide a theory of number processing
which includes both the different functional com-
ponents and their localization in the brain. According
to the Triple Code Model there are three separate
number codes in the brain: verbal, arabic, and mag-
nitude (see Fig. 1). Verbal codes are located in the left
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Figure 1
The triple-code model of numerical cognition

hemisphere language areas (e.g., Broca’s and
Wernicke’s areas), and are responsible for holding
numbers inmemory, arithmetic fact retrieval, andcom-
prehending and producing spoken numerals. Written
numerals may also recruit temporal areas involved in
visual word recognition. Arabic numerals are thought
to be representing in temporal areas which are distinct
from the visual word recognition area, and which are
thought to be present in both hemispheres. This center
is responsible for the recognition and production of
arabic numerals. The ability to estimate and compare
numbers involves quantity representations found in
parietal areas of both hemispheres.

According the Triple Code Model, arithmetic table
facts are stored in a sound-based form in language
processing centers such as Broca’s area. There are four
fundamental components involved in calculation,
which are: rote verbal memory, semantic elaboration,
working memory, and strategy use. Dehaene proposes
that retrieval of rote verbal arithmetic facts may be
retrieved from a corticostriatal loop through the left
basal ganglia, which is thought to store other linguistic
material such as rhymes. In some cases, solving simple
arithmetic facts may also involve semantic collabor-
ation (such as determining that 9�7� 10�6, and
retrieving the answer to 10�6). If this semantic
collaboration is involved, then the Triple Code Model
predicts that parietal centers which represent nume-
rical quantity will be involved. The next sections
consider the available evidence regarding the loca-
lization of different arithmetic processes.

4.2 Numeral Comprehension and Production
Processes

There is a large body of evidence suggesting that the
comprehension and production of written and spoken
verbal numerals is largely subsumed by the lexical and
syntactic processing centers used for other linguistic
material. For example, brain imaging studies have
revealed that left-hemisphere language centers such as
Broca’s area are active during the production of

spoken numerals, while Wernicke’s area is active
during the comprehension of spoken numerals, con-
sistent with other language-based material (Hochon et
al. 1999). Evidence from patients with disconnected
brain hemispheres provides converging evidence. The
left hemisphere shows a strong advantage over the
right hemisphere in both the production and com-
prehension of verbal numerals. The right hemisphere
can eventually produce spoken numerals, though the
process is extremely laborious, and there is evidence
which suggests that this hemisphere uses the counting
string to produce the correct spoken numeral (De-
haene 1997).

There do, however, appear to be differences in the
localization of visual numeral processes. Evidence
from brain imaging experiments, and from cases in
which the two brain hemispheres are disconnected,
suggest that both hemispheres represent the ability to
recognize arabic numerals. This region, located in the
posterior temporal lobe, appears to represent arabic
numerals exclusively and not other types of written
symbols. In contrast, passive recording of numerical
tasks involving written verbal numerals (e.g., twenty-
eight) have provided evidence for a single, left hemi-
sphere representation for written verbal numerals,
which appears to be a subset of written word repre-
sentations. In fact, there are striking impairments in
which patients are unable to produce any letter
symbol, or even their signature, yet are completely
able to produce arabic numerals (Butterworth 1999).

4.3 Representations of Numerical Quantity

Perhaps the strongest single finding in the localization
of numerical processes is that bilateral parietal regions
represent numerical magnitude. Patients with discon-
nected hemispheres have revealed the ability to
perform number comparison in either hemisphere
(Dehaene1997).Studiesof theelectricalbrainsignature
during number comparison using a technique called
e�ent related potentials (ERP), has revealed several
electrical waveforms during the comparison of two
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numerals. Specifically, approximately one-tenth of a
second after presenting two numbers, there is bilateral
activation of parietal lobes, which varies according to
the difficulty of the comparison. Further, this study
also looked at the other waveforms and determined
that they were involved in either the comprehension of
the visual or spoken numerals, or in the action of
responding.

As was presented earlier, responses are faster to
comparisons involving large differences (e.g., which is
more: 1 or 9) relative to comparisons involving smaller
differences (e.g., which is more: 4 or 5). The bilateral
parietal signal, called N1 (first negative activation)
varies in amplitude according to the difficulty of the
problem. The larger the difference between the num-
erals, the larger the N1 brain signal (Dehaene 1996).
This suggests that the parietal activation was related to
the operation of representing the magnitude of the
numbers, and comparing them to decide the larger of
the two numbers.

Brain imaging experiments involving functional
magnetic resonance imaging (fMRI) have also pro-
vided evidence of parietal involvement in representing
magnitude. In these experiments, the activation from a
number comparison task has been compared with the
activation in either a number reading task, or a simple
calculation task. Each of these tasks presented a single
numeral,whichwas comparedwithone inmemory and
required a spoken response, so that the brain activ-
ation for numeral comprehension, numeral pro-
duction and working memory could be approximately
equated, leaving the activation from the cognitive
processes of interest to vary. In each case, relative to
the control conditions (such as number reading) the
inferior parietal lobe of both hemispheres was more
active during number comparison than in the control
conditions. This suggests that this area is likely to be
involved in both the representing of numerical mag-
nitudes, and in the comparison process itself (Pinel et
al. 1999).

One question which has not been addressed in the
reports of localization is: How do we represent
numerical magnitude in the brain? There are a few
studies which provide some relevant insights into the
brain’s representation of magnitude. Studies of par-
ietal cortex in cats have found neurons which are
tuned to specific magnitudes. For example, one neuron
fired maximally when five items were presented to the
cat, and responded in a weaker fashion to related
quantities such as 4 and 6). Comparable patterns of
performance have also been reported in human sub-
jects (Dehaene 1997).

4.4 Arithmetic

A number of findings from studies of groups of
impaired-brain damaged patients suggest that pos-
terior cortical regions, particularly parietal regions,

may play a role in arithmetic fact retrieval (Butter-
worth 1999). Impairment in calculation after brain
damage, termed acalculia, occurs much more fre-
quently after injury of the parietal lobes than to
damage in other centers. Damage to left posterior
brain regions impair numerical tasks, including those
involving arithmetic, more so than damage elsewhere.
However, these studies generally do not distinguish
between the multiple components of complex cal-
culation, including arithmetic fact retrieval, calcu-
lation procedures, and numeral comprehension and
production.

Several single case studies have also implicated left
parietal regions as a center for arithmetic fact retrieval,
including the previously described patient ‘DRC,’ and
multiple cases studied by Takayama et al. (1994). The
application of electrical stimulation to the left parietal
lobe (prior to neurosurgery) has also resulted in
transient impairment to arithmetic fact retrieval dur-
ing stimulation when the subject is otherwise com-
pletely capable of recalling arithmetic facts. Thus it
appears that the left parietal lobe, and perhaps both
parietal lobes, play a major role in the retrieval of
arithmetic facts from memory.

Parietal cortex may not be the only region involved
in retrieving arithmetic facts from memory. Calcu-
lation impairments have also been found after damage
to frontal lobes and subcortical structures including
the basal ganglia (Dehaene 1997). Some of these areas
may be involved in processes other than arithmetic
fact retrieval. For example, evidence from single case
studies suggest that damage to the frontal lobes may
produce impairment and an inability to produce multi-
digit calculation procedures (rather than impairing
arithmetic fact retrieval). The hypothesis that frontal
lobes play a role in calculation procedures is consistent
with the finding from multiple brain imaging studies
that complex calculation such as repeated subtractions
activate not only parietal centers (thought to be
involved in arithmetic fact retrieval) but also other
centers such as the frontal area, which maybe involved
in holding answers in memory, and performing multi-
digit calculation procedures.

Patients who have little or no communication
between their cerebral hemispheres also provide some
evidence as to the localization of arithmetic fact
retrieval. When each hemisphere is given a calculation
task, only the left hemisphere can retrieve arithmetic
facts, and the right hemisphere produces very high
error rates (80 percent) (Dehaene 1997). The right
hemisphere’s inability to perform the arithmetic task
cannot be attributed to numeral comprehension or
response production impairments. As was discussed
earlier, these patients reveal the ability in each hemi-
sphere to perform number comparison, suggesting
that both hemispheres can both represent numerical
magnitudes and comprehend arabic numerals.

In summary, current evidence indicates that the
parietal lobe plays a major role in simple arithmetic
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fact retrieval. Other subcortical regions such as the
basal ganglia may also be involved. It is currently
thought that frontal areas are involved in multidigit
calculation procedures, and the working memory
demands of complex calculation. These conclusions
are somewhat at odds with the assumptions made by
the Triple Code Model presented above. Dehaene
suggests that the most frequent lesion sites which
result in acalculia are in the left inferior parietal
region, because this area provides semantic relations
between numbers, and can inform fact retrieval. Thus
lesions in this area might affect access to arithmetic
memory without destroying the rote facts themselves.
However, several cases do report specific fact retrieval
deficits as a result of parietal lesions.

4.5 Recent Functional Brain Imaging (fMRI)
Studies

The advent of fMRI, an excellent tool for measuring
the localization of brain activity during cognitive
tasks, has reinvigorated the study of the relation
between human processing abilities and their cor-
responding neural substrates. For example, Dehaene
and colleagues have performed several comparisons
between activation levels during simple numerical
tasks such as multiplication and number comparison
(deciding the larger of two numbers). In one such
fMRI study, Dehaene and colleagues revealed signifi-
cant activation in bilateral inferior parietal regions
in a comparison task relative to the multiplication
task. This could be for one of two reasons. First,
parietal regions could be active primarily during the
comparison and not during arithmetic fact retrieval.
However, another possibility is that parietal brain
areas are involved in both multiplication and the
comparison, but number comparison activates this
region to a greater extent than does multiplication.

Additional evidence from comparisons between
subtraction, multiplication, number comparison and
number naming suggest that parietal brain regions are
involved in both arithmetic and number comparison.
Each of the arithmetic tasks and number comparison
revealed significant parietal activation relative to the
number naming control (all of which had comparable
number comprehension and production require-
ments).

5. Summary

Numerical processes in the brain have several sub-
systems, including those for numeral comprehension
and production, representations of number magni-
tude, remembering specific arithmetic facts, and per-
forming more complex mathematical procedures.
Verbal representations of number appear to be rep-
resented largely in the left hemisphere, and are con-

sidered to be a subset of non-numerical language
representations. Arithmetic fact retrieval appears to
involve more than one center, but certainly involves
parietal and subcortical centers.

Unlike verbal numbers and words, arabic numeral
representations have highly bilateral representations,
as do representations of number magnitude. Mag-
nitude representations appear to be responsible for
number comparison, estimation, and play a crucial
role in arithmetic. The representations of number
appear to mirror other psychophysical representations
such as time duration and light intensity. Finally,
complex arithmetic procedures such as those for multi-
digit calculation appear to recruit frontal brain regions
for holding partial facts in memory, and following a
stepwise procedure.
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Mathematical Education

1. Introduction

Over the past decades mathematical education has
been the subject of many controversial discussions
relating as much to its goals and content as to the
nature of processes of learning and teaching math-
ematics. For instance, the so-called ‘new math reform’
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of the 1960s and 1970s, which resulted in substantial
changes in the mathematics curriculum in many
countries, afterwards often elicited heated debates,
and the same holds true for issues relating to teaching
and learningmathematics, such as the role of discovery
learning, and the use of technological devices in
general, and the calculator in particular, in the
mathematics classroom. This article does not allow us
to give a complete overview of this vast domain of
inquiry. Therefore, we will focus selectively on a few
major aspects of mathematical education: (a) a dispo-
sitional view of the goals of mathematics education;
(b) mathematics learning as the construction of knowl-
edge and skills in a sociocultural context; (c) designing
powerful teaching–learning environments for math-
ematics; and (d) constructing innovative forms of
assessment instruments tailored to the new goals of
mathematics education. For a more complete over-
view, we refer to the following volumes in which the
vast body of studies has been excellently reviewed:
Handbook of Research on Mathematics Teaching and
Learning (Grouws 1992); International Handbook of
Mathematics Education (Bishop et al. 1996); Theories
of Mathematical Learning (Steffe et al. 1996). These
volumes also show that since the 1970s mathematical
education has evolved into an interdisciplinary field of
study in which instructional psychologists, mathemat-
ics educators, mathematicians, and anthropologists
are major participants. Within this community has
developed an enriched conception of mathematics
learning as involving the construction of meaning,
understanding, and problem-solving skills based on
the modeling of reality. During the same period,
several important shifts have taken place in both
conceptual and methodological approaches to math-
ematical education: from a concentration on the
individual to a concern for social and cultural factors;
from ‘cold’ to ‘hot’ cognition; from the laboratory to
the classroom as the primary setting for research; and
from a mainly quantitative experimental approach to
a more diversified methodological repertoire including
qualitative and interpretative techniques.

2. A Dispositional View of Mathematics Learning

This section focuses on what students should learn in
order to acquire competence in mathematics. In this
respect, the more or less implicit view which often still
prevails in today’s educational practice is that compu-
tational and procedural skills are the essential require-
ments. This contrasts sharply with the view that has
emerged from the research referred to above. Indeed,
there is nowadays a broad consensus that the major
characteristics underlying mathematical cognition and
thinking are the following (see De Corte et al. 1996,
Schoenfeld 1992):

(a) A well-organized and flexibly accessible domain-
specific knowledge base involving facts, symbols,

conventions, definitions, formulas, algorithms, con-
cepts, and rules that constitute the contents of math-
ematics as a subject-matter field.

(b) Heuristic methods, that is search strategies for
problem solving that do not guarantee that one will
find the solution, but substantially increase the prob-
ability of success because they induce a systematic
approach to the task (e.g., thinking of an analogous
problem; decomposing a problem into subgoals; vis-
ualizing the problem using a diagram or a drawing).

(c) Metacognition, involving knowledge and beliefs
concerning one’s own cognitive functioning on the one
hand (e.g., believing that one’s mathematical ability is
strong), and skills relating to the self-regulation of
one’s cognitive processes on the other (e.g., planning a
mathematical solution process; monitoring an on-
going solution process; evaluating and, if necessary,
debugging a solution; reflecting on one’s mathematics
learning and problem-solving activities).

(d) Affective components involving beliefs about
mathematics (e.g., believing that solving a mathemat-
ics problem requires effort versus believing that it is a
matter of luck), attitudes (e.g., liking versus disliking
story problems), and emotions (e.g., satisfaction when
one finds the solution to a difficult problem).
It is certainly useful to distinguish these four cate-
gories of components, but it is also important to realize
that in expert mathematical cognition they are applied
integratively and interactively. For example, discover-
ing the applicability of a heuristic to solve a geometry
problem is generally based, at least partially, on one’s
conceptual knowledge about the geometrical figures
involved. A negative illustration is that some beliefs
observed in students, such as ‘solving a math problem
should not last more than a few minutes’, will inhibit
a thorough heuristic and metacognitive approach to a
difficult mathematics problem. But, while this in-
tegration of the different components is necessary, it is
not yet a sufficient condition to overcome the phenom-
enon of inert knowledge observed in many students:
although the relevant knowledge is often available and
can even be recalled on request, students do not
spontaneously apply it in situations where it is ap-
propriate to solve a new math problem. In other
words, acquiring competence in mathematics involves
more than the mere sum of the four components listed
above. As a further elaboration of this view, the notion
of a ‘mathematical disposition’ introduced in the
Curriculum and E�aluation Standards for School Math-
ematics (National Council for Teachers of Math-
ematics 1989, p. 233) in the USA, points to the
integrated availability and application of the different
components:

Learning mathematics extends beyond learning concepts,
procedures, and their application. It also includes developing
a disposition toward mathematics and seeing mathematics as
a powerful way for looking at situations. Disposition refers
not simply to attitudes but to a tendency to think and to act
in positive ways. Students’ mathematical dispositions are

9383

Mathematical Education



manifested in the way they approach tasks—whether with
confidence, willingness to explore alternatives, perseverance,
and interest—and in their tendency to reflect on their own
thinking.

According to Perkins et al. (1993), the notion of
disposition involves, besides ability, inclination and
sensitivity; the latter two aspects are essential in view
of overcoming the phenomenon of inert knowledge.
Inclination is the tendency to engage in a given
behavior due to motivation and habits; sensitivity
refers to the feeling for, and alertness to, opportunities
for implementing the appropriate behavior. Ability,
then, combines both the knowledge and the skill—in
other words, most of the components mentioned
above—to deploy that behavior. The acquisition of a
disposition—especially the sensitivity and inclination
aspects—requires extensive experience with the dif-
ferent categories of mathematical knowledge and skills
in a large variety of situations.As such, amathematical
disposition cannot be directly taught, but has to
develop over an extensive period of time.

3. Mathematics Learning as the Construction of
Meaning in Sociocultural Contexts

The question arises, then, as to what kind of learning
processes are conducive to the attainment of the
intended mathematical disposition in students. The
negative answer seems to be that this disposition
cannot be achieved through learning as it occurs
predominantly in today’s classrooms. Indeed, the
international literature bulges with findings indicating
that students in our schools are not equipped with the
necessary knowledge, skills, beliefs, and motivation to
approach new mathematical problems and learning
tasks in an efficient and successful way (see, e.g., De
Corte 1992). This can largely be accounted for by the
prevailing learning activities in today’s schools, con-
sisting mainly of listening, watching, and imitating the
teacher and the textbook. In other words, the dom-
inating viewof learning in the practice of mathematical
education is still the information-transmission model:
the mathematical knowledge acquired and institution-
alized by past generations has to be transmitted as
accurately as possible to the next generation (Romberg
and Carpenter 1986).

An additional shortcoming of current mathematical
education, which is related to the inappropriate view
of learning as information absorption, is that knowl-
edge is often acquired independently from the social
and physical contexts fromwhich it derives itsmeaning
and usefulness. This has become very obvious through
a substantial amount of research carried out since the
mid-1980s on the influence of cultural and situational
factors on mathematics learning, and commonly
classified under the heading ‘ethnomathematics and
everyday mathematical cognition’ (Nunes 1992). For

example, a series of investigations on so-called ‘street
mathematics’ has shown that a gap often exists
between formal school mathematics and the informal
mathematics applied to solve everyday, real-life prob-
lems.

The preceding description of the learner as an
absorber and consumer of decontextualized math-
ematical knowledge contrasts sharply with the con-
ception supported by a substantial amount of evidence
in the literature showing that learning is an active and
constructive process. Learners are not passive recip-
ients of information; rather, they actively construct
their mathematical knowledge and skills through
interaction in meaningful contexts with their environ-
ment, and through reorganization of their priormental
structures.

Although there are conceptual differences along the
continuum from radical to realistic constructivism, the
idea is broadly shared that learning is also a social
process through which students construct mathemat-
ical knowledge and skills cooperatively; opportunities
for learning mathematics occur during social inter-
action through collaborative dialog, explanation and
justification, and negotiation of meaning (Cobb and
Bauersfeld 1995). Research on small-group learning
supports this social constructi�ist perspective: cooper-
ative learning can yield positive learning effects in both
cognitive and social-emotional respects. However, it
has also become obvious that simply putting students
in small groups and telling them to work together is
not a panacea; it is only under appropriate conditions
that small-group learning can be expected to be
productive. Moreover, stressing the social dimension
of the construction of knowledge does not exclude the
possibility that students also develop new knowledge
and skills individually. In addition, most scholars
share the assumption of the so-called cultural con-
structi�ist perspective that active and constructive
learning can be mediated through appropriate guid-
ance by teachers, peers, and cultural artifacts such as
educational media.

4. Designing Powerful Teaching–Learning
En�ironments

Taking into account the view of mathematical learning
as the construction of meaning and understanding,
and the goal of mathematics education as the ac-
quisition of a mathematical disposition involving the
mastery of different categories of knowledge and skills,
a challenging task has to be addressed. It consists of
elaborating a coherent framework of research-based
principles for the design of powerful teaching–learning
environments, i.e., situations and contexts which can
elicit in students the learning activities and processes
that are conducive to the intended mathematical
disposition.
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A variety of projects attempting the theory-based
design of powerful mathematics learning environ-
ments has already been carried out (see De Corte et al.
1996 for a selective overview), reflecting the methodo-
logical shifts toward the application of teaching
experiments in real classrooms and toward the use of
a diversity of techniques for data collection and
analysis, including qualitative and interpretative
methods.

For example, Lampert (1986) has designed a learn-
ing environment that aims at promoting meaning
construction and understanding of multiplication in
fourth graders by connecting and integrating princi-
pled conceptual knowledge (e.g., the principles of
additive and multiplicative composition, associativity,
commutativity, and the distributive property of multi-
plication over addition) with their computational
skills. She starts from familiar and realistic problems
to allow children to use and explore their informal
prior knowledge, and practices collaborative instruc-
tion whereby she engages in cooperative work and
discussion with the whole class. Students are solicited
to propose and invent alternative solutions to prob-
lems that are then discussed, including their expla-
nation and justification. It is obvious that this learning
environment also embodies a classroom climate and
culture that differs fundamentally from what is typical
of traditional mathematics lessons.

A second and more comprehensive example is
Realistic Mathematics Education (RME) developed
in the Netherlands. RME, already initiated by
Freudenthal in the 1970s, conceives mathematics
learning essentially as doing mathematics starting
from the study of phenomena in the real world as
topics for mathematical modeling, and resulting in the
reinvention of mathematical knowledge. Based on this
fundamental conception of doing mathematics the
design of ‘realistic’ learning environments is guided by
a set of five inter-related principles: (a) learning
mathematics is a constructive activity; (b) progressing
toward higher levels of abstraction; (c) encouraging
students’ free production and reflection; (d) learning
through social interaction and cooperation; and (e)
interconnecting knowledge components and skills
(Treffers 1987).

These and other representative examples (see, for
instance, Cobb and Yackel 1998, Cognition and
Technology Group at Vanderbilt 1997, Fennema and
Romberg 1999,Verschaffel et al. 1999) illustrate efforts
within the domain of research on mathematics learn-
ing and teaching to implement innovative educational
settings embodying to some degree ideas that have
emerged from theoretical and empirical studies, such
as the constructivist view of learning, the conception
of mathematics as human activity, the crucial role
of students’ prior—informal as well as formal—
knowledge, the orientation toward understanding and
problem solving, the importance of social interaction
and collaboration in doing and learning mathematics,

and the need to embed mathematics learning into
authentic and meaningful contexts, as well as to create
a new mathematics classroom culture. The results of
those projects reported so far are promising as they
demonstrate that this kind of learning environment
can lead to fundamental changes in the sort of
mathematics knowledge, skills, and beliefs that chil-
dren acquire, and to making them more autonomous
learners and problem solvers. However, these projects
also raise questions for future research. For example,
there is a strong need for additional theoretical and
empirical work aiming at a better understanding and
fine-grained analysis of the acquisition processes that
this type of learning environment elicits in students, of
the precise nature of the knowledge and beliefs they
acquire, and of the critical dimensions that can
account for the power of such environments.

5. Constructing Inno�ati�e Forms of Assessment
Instruments

To support the implementation in educational practice
of the innovative approach to mathematics learning
and teaching, and especially to evaluate the degree of
attainment of the new goals of mathematics education,
appropriate forms of assessment instruments are
required. In this respect, traditional techniques of
educational testing, predominantly based on the
multiple-choice item format, have been severely critic-
ized as being inappropriate for evaluating students’
achievement of the intended objectives of mathematics
education. As a consequence, an important line of
research has been initiated since the early 1990s aiming
at the development of alternative forms of assessment
which are tailored to the new conception of the goals
and nature of mathematics learning and teaching, and
which reflect more complex, real-life or so-called
authentic performances (Romberg 1995). At the same
time the need for a better integration of assessment
with teaching and learning, as well as the importance
of assessment instruments to yield information to
guide further learning and instruction have been
emphasized.

See also: Environments for Learning; Gender and
School Learning: Mathematics and Science; In-
structional Psychology; Mathematical and Logical
Abilities, Neural Basis of; Science Education; Spatial
Cognition
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Mathematical Learning Theory

‘Mathematical learning theory’ usually refers to math-
ematical formalizations of theories for simple ‘as-
sociative learning’ situations such as conditioning,
discrimination learning, concept learning, category
learning, paired-associate learning, or list learning. By

contrast, ‘mathematical learning theory’ does not
typically refer to formal models of language acqui-
sition or machine-learning algorithms and artificial
intelligence. Many psychologists think of the pioneer-
ing research done in the 1950s and 1960s as rep-
resentative of mathematical learning theory (see
Atkinson et al. 1965, Bower 1994, Bush and Estes
1959, Bush and Mosteller 1955, Coombs et al. 1970,
Shepard 1992, but mathematical models of learning
have been actively investigated ever since, albeit not
always under the same rubric. For a description of the
historical context and significance of mathematical
learning theory, see Mathematical Learning Theory,
History of, written by one of the field’s preeminent
contributors, W. K. Estes.

1. Illustrati�e Example: Blocking of Associati�e
Learning

One of the most influential models of associative
learningwasdevelopedbyRescorla andWagner (1972,
cf. Miller et al. 1995, Siegel and Allan 1996), largely in
response to the phenomenon called ‘blocking’ of
associative learning, discovered by Kamin (1969).

1.1 Experimental Paradigm and Empirical Effect

Blocking has been found in many species and for many
different types of learning. For simplicity of expo-
sition, consider a situation in which a person must
learn to diagnose sets of symptoms. In a standard
laboratory setting, a learning trial consists of the
following sequence of events: the person is shown a list
of symptoms; he or she makes a diagnosis; the correct
diagnosis is then displayed. After many such trials, the
person’s accuracy improves. In general, the features to
be learned about, such as symptoms, are called ‘cues,’
and the responses to be made, such as diagnoses, are
called ‘outcomes.’ The strength of the learned asso-
ciations from cues to outcomes can be measured by the
person’s subjective rating (e.g., on a scale from 0 to 10,
rate how strongly you think this outcome is indicated),
or by the objective probability that the person chooses
each outcome over repeated trials. Other laboratory
procedures use different measures of learning.

When two cues are consistently followed by a certain
outcome, each of the two cues acquires moderate
associative strength with the outcome. When the well-
trained learner is presented with the two cues together,
a full-magnitude response is evoked, but when the
learner is presented with either cue alone, a somewhat
weaker response is evoked. The main point is that both
cues do evoke a response.

However, suppose that prior to learning about the
pair of cues, the learner is trained with only one of the
cues. Subsequently, the second cue is included so that
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training with the pair of cues proceeds as previously
described. In this situation, it turns out that the added
cue gains relatively little associative strength with the
outcome. This lack of learning occurs despite the fact
that the cue is perfectly indicative of the imminent
occurrence of the outcome. Learning about this
redundant relevant cue has apparently been prevented,
or ‘blocked,’ by previous learning about the first cue.
This blocking effect demonstrates that associative
learning does not merely depend on spatiotemporal
contiguity of cue and outcome.

1.2 Explanatory Principle

One popular explanation of blocking is that learning
only occurs when an outcome is surprising, i.e.,
unexpected (Kamin 1969). In the second phase of
training, the first cue already predicts the outcome
because of previous learning, and so there is little
surprise when the outcome does in fact occur. Conse-
quently, there is little learning about the redundant
relevant cue.

1.3 Formal Expression in a Mathematical Model

The principle of surprise-driven learning was formal-
ized by Rescorla and Wagner (1972). A slight variant
of their original model is described here, with an
updated notation, but the essentials are preserved. The
presence or absence of the ith cue is denoted by c

i
,

which has value 1 if the cue is present, and which
otherwise has value 0. The associative strength be-
tween the ith cue and the kth outcome is denoted s

ki
.

This associative strength begins with a value of zero
and changes through learning, described later. The
predicted magnitude of the kth outcome, denoted
p
k
, is assumed to be the sum of the associative strengths

from whatever cues are present.

p
k
��

i

s
ki
c
i

(1)

The actual magnitude of the outcome is denoted by a
k
,

which has value 1 if the kth outcome is present and
otherwise has value 0.

The degree to which the outcome is surprising is
measured as the difference between the actual outcome
and the predicted outcome. Changes in associative
strengths are proportional to the surprisingness:

Dski = k(ak – pk)ci

‘surprise’

*

(2)

where λ is a constant of proportionality called the
‘learning rate.’ Equation (2) implies that an associative

strength only changes to the extent that the outcome is
unpredicted, and only if the corresponding cue is
present.

1.4 Prediction: Simulation or Deri�ation

Predictions from the model can be ascertained from
computer simulation or, in some cases, from math-
ematical derivation. It will now be shown by explicit
computation how the model accounts for blocking.
For purposes of this illustration, the learning rate λ in
Eqn. (2) is arbitrarily set to0.5. Suppose the learnerfirst
trains on two trials of cue i accompanied by outcome
k. The first trial begins with s

ki
� 0.0. According to

Eqn. (2), the association from i to k has its strength
changed by an amount ∆s

ki
� λ(a

k
�p

k
)c

C
�

0.5(1�0)1� 0.5. The strength after the first trial is
therefore s

ki
�∆s

ki
� 0.0�0.5� 0.5. The second trial

of cue i accompanied by outcome k produces another
change: ∆s

ki
� λ(a

k
�p

k
)c

A
� 0.5(1�0.5) 1� 0.25.

Adding this change to the strength which began the
trial, the resulting associative strength after two trials
of learning is s

ki
�∆s

ki
� 0.5�0.25� 0.75.

The model is next trained on two trials of cues i and
j, together leading to the same outcome k. The third
trial begins with s

ki
� 0.75 and s

kj
� 0.0. According to

Eqn. (2), the changes in the associative strengths are
∆s

ki
� λ(a

k
�p

k
)c

i
� 0.5(1�0.75)1� 0.125 and∆s

kj
�

λ(a
k
�p

k
)c

j
� 0.5(1�0.75)1� 0.125. Therefore, the

third trial ends with s
ki

� 0.875 and s
kj

� 0.125. On the
fourth trial, cues i and j are again presented together,
and the model perfectly predicts the outcome via Eqn.
(1):

p
k
�Σ

i
s
ki
c
i
� (0.875)(1)�(0.125)(1)� 1� a

k

Therefore, the associative strengths do not change,
because there is no surprise.

If the model had not been initially trained with cue
i by itself predicting the outcome, then the associative
strengths would have ended up as s

ki
� 0.5 and s

kj
�

0.5. Notice that the associative strength of s
kj

is
stronger in this case than it was after previous training
with cue i by itself. The model has therefore suc-
cessfully predicted that the strength of association
from cue j to outcome k is blocked by previous
training with cue i.

For some scenarios, the values of the associative
strength can be derived mathematically instead of
computed numerically trial by trial. For example, if
cue i leads to outcome k on proportion P of trials (and
if this is the only association being learned), it can be
proved that s

ki
converges to P as training progresses

(and as λ grows smaller). If we assume that the
strength has reached a stable value so that ∆s

ki
� 0,

then Eqn. (2) implies that 0�Pλ (1�s
ki
)�(1�P)

λ(0�s
ki
), which reduces to s

ki
�P.
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1.5 Fit to Data and Parameter Estimation:
Deri�ation or Search

As presented in Sect. 1.4, the Rescorla–Wagner model
has one free parameter, the learning rate λ in Eqn. (2).
The exact degree of blocking exhibited by the model
depends on the value of this learning rate. The higher
the learning rate, the greater the blocking. When
attempting to quantitatively fit empirical data, the
learning rate is set to best fit the data. There are many
methods by which parameter values can be estimated.
Typically, a computer program searches many para-
meter values by trial and error until a nearly optimal
value is found. However, in some situations, the best
fitting parameter value can be derived bymathematical
analysis. In fitting the model to data, additional
assumptions are needed to map the model predictions,
p
k
, to the experimental measurements, such as ratings

or choice proportions. These additional mappings can
also entail free parameters that must be estimated to
best fit the data.

2. Theoretical Issues in Learning

Anymathematical theory of cognitive processes begins
with formal representations of (a) the stimuli im-
pinging on the cognizer and (b) the responses emanat-
ing from it. In the Rescorla–Wagner model described
in Sect. 1, the stimuli are trivially represented by the 1
or 0 values of c

i
and a

k
and the responses are

represented by the predicted magnitudes p
k
. Any

mathematical theory also posits formal transforma-
tions that map the stimulus representation to the
response representation. These transformations typi-
cally include additional formal constructs, also known
as internal representations and processes, that are
supposed to be formal descriptions of cognitive
processes. In the Rescorla–Wagner model, for
example, the associative strengths s

ki
are internal

representations of memory, and Eqn. (2) expresses the
process that changes the internal representation.
(These representations and processes exist in the
model, but it is a separate philosophical issue as to
whether homologous representations literally exist in
the mind.) Theoretical issues in mathematical learning
theory therefore revolve around alternative represen-
tations, processes, and their rationales.

2.1 What is Learned (the Representation)

Models of learning must specify a formal represen-
tation of the stimuli. In various theories, a stimulus
has been represented by a single number (as in the
Rescorla–Wagner example in Sect. 2), as a set of
elements (e.g., stimulus sampling theory, Estes, 1950),
as a vector of random components (used in many
models of memory), as a vector of activations across
meaningful features (e.g., McClelland and Rumelhart

1986, Rumelhart and McClelland 1986), or as a point
in a multi-dimensional psychological space (e.g.,
Kruschke 1992). The choice of stimulus represen-
tations can have consequences for the formal work-
ings of the internal representations and processes of
the model, and for the ability of the model to fit
empirical learning data.

Models also vary in their assumptions about the
internal representations that are learned. Exemplar
models assume that the learner can store every unique
stimulus. Such models do not necessarily imply that
every exemplar canbe distinctly recalled or recognized,
rather, these models simply assume that internal-
ized exemplar information is used, perhaps imper-
fectly, for generating responses (e.g., Estes 1991).
Non-exemplar models assume that internal represen-
tations are summaries of sets of instances. In prototype
models, a set of stimuli might be represented by their
central tendency on each component. Other models
assume that a set of stimuli is represented by an ideal
or caricature. Yet another type of abstraction is rule-
based representation, which posits necessary and
sufficient stimulus conditions for emitting specific
responses. Unlike prototypes or exemplars, the con-
ditions for a rule are typically assumed to be strictly
satisfied or not satisfied. There is little or no gradation
for partially matched stimuli.

2.2 How it is Learned (the Process)

Along with each type of internal representation, there
are processes that use the representation to generate
responses, and there are processes that adapt the
representation as a consequence of new learning.
Perhaps the simplest possible learning process is a
probabilistic all-or-nothing change from no associ-
ation to perfect association. Another simple learning
process is a fixed-size increment in associative strength
between two items whenever they co-occur. However,
these simple processes cannot account for the
phenomenon of blocking, and it is largely for this
reason that the classic models of the 1950s and 1960s
have not been more strongly emphasized here. As
described earlier, blocking can be accounted for by the
process of surprise-driven learning, formalized in
Eqn. (2).

In non-rule models, responses are generated by
computing the similarity of the stimulus to the various
internalized exemplars or prototypes. For a stimulus
composed of cues c

j
, and for an exemplar or prototype

specified by associative strengths s
kj
, the similarity of

the stimulus to the internal representation can be
formally expressed as

Sim
k
� exp

E

F

�
1

2
�
j

(s
kj
�c

j
)�

G

H

(3)

9388

Mathematical Learning Theory



Equation (3) merely describes a bell-shaped function,
centered at the exemplar or prototype. The similarity
is maximized (and has value 1.0) when the stimulus
components exactly match the internal representation.
To the extent that a stimulus is similar to an exemplar
or prototype, the response associated with that exem-
plar or prototype is generated. For an additional
discussion of the role of similarity in theories of
categorization, see Categorization and Similarity
Models.

In prototype models, the internal representation of
the prototype is gradually learned. One way to make a
prototype representation move toward the central
tendency of a set of stimuli is to move the prototype a
fraction of the distance toward a stimulus when that
stimulus occurs. Because outlying stimuli should
presumably be represented by other prototypes, the
extent to which a prototype moves toward a stimulus
should be proportional to the similarity of the pro-
totype with the stimulus. The learning process can then
be formalized as follows:

∆s
ki

� λ Sim
k
(c

i
�s

ki
) (4)

where λ is, as before, a constant called the learning
rate.

Rule-learning models typically assume that the
learner hypothesizes one candidate rule at a time, tests
the rule for adequacy on successive trials, and retains
the rule as long as it works but rejects the rule if it fails.
Historically, this kind of learning is called ‘hypothesis
testing’ with a ‘win-stay, lose-shift’ strategy. Numer-
ous mathematical analyses and empirical tests of these
models have been conducted (for summaries, see
Levine 1975). More recent rule-based models include
mechanisms for gradually tuning the rule condi-
tions, mechanisms for handling exceptions to rules,
and mechanisms for combining rules with other
representations (e.g., Ashby et al. 1998, Busemeyer
and Myung 1992, Erickson and Kruschke 1998,
Nosofsky et al. 1994, Vandierendonck 1995).

2.3 Why it is Learned (the Rationale)

The formalisms of the representation and process are
supposed to be expressions of explanatory psycho-
logical mechanisms. These mechanisms can sometimes
be motivated by considerations of how a learner might
maximize accuracy, store information efficiently, or
learn rapidly. (For an approach to learning and
memory from the perspective of optimality different
from the following examples (see Anderson 1990).)

The surprise-driven learning process expressed in
Eqn. (2) can be motivated by assuming that the learner
is attempting to reduce overall error, defined as E�
�

�
Σ

r
(a

r
�p

r
)�, as quickly as possible. Thus, if the

association strengths are adjusted proportionally to

the (negative of the) gradient of the error, the following
formula is implied for changing the strengths:

∆s
ki

��λ
�E

�s
ki

��λ
1

2
�
r

2(a
r
�p

r
)

�p
r

�s
ki

��λ (a
k
�p

k
)c

i
(5)

Notice that Eqn. (5), derived from gradient descent on
error, is identical to Eqn. (2), which was a direct
formalization of surprise-driven learning. For a
generalization of this approach, see Artificial Neural
Networks: Neurocomputation and Perceptrons.

Analogously, the formula for learning of central
tendencies (Eqn. (4)) can be derived by assuming that
the learner is attempting to maximize the similarity of
the prototype to the exemplars. To achieve this goal,
the components of the prototype, s

ki
, should be

adjusted proportionally to the gradient of the simi-
larity:

∆s
ki

� λ
� Sim

k

�s
ki

� λ
�

�s
ki

exp
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�
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2(s
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�c

j
)
�s

kj

�s
ki

G

H

� λ Sim
k
(c

i
�s

ki
) (6)

Notice that the formula derived in Eqn. (6) is the same
as the formula in Eqn. (4). Learning algorithms such as
these are sometimes referred to as ‘competitive learn-
ing’ or ‘clustering’ techniques. For additional infor-
mation about related approaches to concept learning,
see Connectionist Models of Concept Learning.

3. Future Trends

3.1 Hybrid Representation Models

Evidence is gradually accumulating that learning by
humans, and perhaps by other animals, cannot be
fully described with a single representational scheme.
Instead, models that incorporate a hybrid of represent-
ations are needed. The challenge to theorists is
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specifying how the representational options are allo-
cated during learning. This is both an empirical issue
and a theoretical one. Experimenters must design
experiments that assay the conditions under which
learners use each representation, and theorists must
invent rationales for the observed representational
allocations. Erickson and Kruschke (1998), for ex-
ample, reported evidence that people use both rules
and exemplars, and the researchers described a
hybrid model that allocated learning to rules or exem-
plars depending on which reduced error most quickly.
It is likely that future models will also incorporate
prototypes or ideals as evidence accumulates for
these representational schemes. For additional discus-
sion of types of representation in category, learning,
see Concept Learning and Representation: Models.

3.2 Rapidly Shifting, Learned Attention

The critical problems confronting a learner are ac-
quisition of many associations from as few examples
as possible, without destroying previously learned
associations, and doing so in an environment in which
there are many potentially relevant cues to be learned
about. A natural solution to these problems is to
selectively attend to those cues that are most strongly
correlated with the desired outcome, and to selectively
ignore those cues that are already associated with
other outcomes. This selective attention reduces ‘over-
writing’ of previously learned associations, and facili-
tates the rapid acquisition of new associations. These
shifts of attention to particular cues for particular
situations is itself a learned response. Numerous
perplexing phenomena in human and animal learning
can be explained by models of learning that incor-
porate rapidly shifting, learned selective attention
(e.g., Mackintosh 1975, Kruschke 1996, Kruschke and
Johansen 1999). In particular, it has been shown that
blocking (see Sect. 1) involves learned inattention to
the blocked cue, not just surprise-driven associative
strength changes (Kruschke and Blair 2000). The
allocation of representations to different situations
can also be modeled as changes in attention (Erickson
and Kruschke 1998).

3.3 Unification with Memory Models

Although mathematical learning theory began in the
1950s and 1960s with similar approaches to research in
associative learning and memory, the following
decades have seen a divergence of research in these
specialized areas. Models of associative learning have
emphasized how people and animals learn contin-
gencies between cues and outcomes. Models of mem-
ory have emphasized how people encode and retrieve
stimuli in particular contexts. Presumably the latter
situation is a type of associative learning between

stimulus cues and contextual cues. In the near future,
mathematical models of memory will need to be
unified with mathematical models of associative learn-
ing. For more about memory models see Memory
Models: Quantitati�e.

3.4 Integration with Neuroscience and Across
Species

Mathematical models of learning describe functional
algorithms which might be implemented on neural
machinery in a variety of different ways. Models that
accurately predict behavior can help guide brain
research, and a detailed understanding of neural
circuitry can help refine the models. With recent
advances in brain imagery techniques, this symbiotic
relationship between modeling and neuroscience is
sure to grow. See Categorization and Similarity
Models: Neuroscience Applications.

See also: Artificial Neural Networks: Neurocom-
putation; Categorization and Similarity Models;
Categorization and Similarity Models: Neuroscience
Applications; Computational Neuroscience; Concept
Learning and Representation: Models; Connectionist
Models of Concept Learning; Learning and Memory:
Computational Models; Learning and Memory,
Neural Basis of; Mathematical Learning Theory,
History of; Memory Models: Quantitative; Per-
ceptrons

Bibliography

Anderson J R 1990 The Adapti�e Character of Thought. Erl-
baum, Hillsdale, NJ

Ashby F G, Alfonso-Reese L A, Turken A U, Waldron F M
1998 A neuropsychological theory of multiple systems in
category learning. Psychological Re�iew 105: 112–81

Atkinson R C, Bower G H, Crothers E J 1965 An Introduction to
Mathematical Learning Theory. Wiley, New York

Bower G H 1994 A turning point in mathematical learning
theory. Psychological Re�iew 101: 290–300

Busemeyer J R, Myung I J 1992 An adaptive approach to
human decision making: Learning theory, decision theory,
and human performance. Journal of Experimental Psychology:
General 121: 177–94

Bush R R, Estes W K (eds.) 1959 Studies in Mathematical
Learning Theory. Stanford University Press, Stanford, CA

Bush R R, Mosteller F 1955 Stochastic Models for Learning.
Wiley, New York

Coombs C H, Dawes R M, Tversky A 1970 Mathematical
Psychology: An Elementary Introduction. Prentice-Hall,
Englewood Cliffs, NJ, pp. 256–306 (Reprinted in 1981 by:
Mathesis Press, Ann Arbor, MI)

Erickson M A, Kruschke J K 1998 Rules and exemplars in
category learning. Journal of Experimental Psychology:
General 127: 107–40

Estes W K 1950 Toward a statistical theory of learning.
Psychological Re�iew 57: 94–107

9390

Mathematical Learning Theory



Estes W K 1991 Classification and Cognition. Oxford University
Press, New York

Kamin L J 1969 Predictability, surprise, attention, and con-
ditioning. In: Campbell B A, Church R M (eds.) Punishment.
Appleton-Century-Crofts, New York, pp. 279–96

Kruschke J K 1992 ALCOVE: An exemplar-based connectionist
model of category learning. Psychological Re�iew 99: 22–44

Kruschke J K 1996 Base rates in category learning. Journal of
Experimental Psychology: Learning, Memory & Cognition 22:
3–26

Kruschke J K, Blair N J 2000 Blocking and backward blocking
involve learned inattention. Psychonomic Bulletin & Re�iew
(In press)

Kruschke J K, Johansen M K 1999 A model of probabilistic
category learning. Journal of Experimental Psychology: Learn-
ing, Memory & Cognition 25: 1083–119

Levine M 1975 A Cogniti�e Theory of Learning: Research on
Hypothesis Testing. Erlbaum, Hillsdale, NJ

Mackintosh N J 1975 A theory of attention: Variations in the
associability of stimuli with reinforcement. Psychological
Re�iew 82: 276–98

McClelland J L, Rumelhart D E (eds.) 1986 Parallel Distributed
Processing. Vol. 2: Psychological and Biological Models. MIT
Press, Cambridge, MA

Miller R R, Barnet R C, Grahame N J 1995 Assessment of the
Rescorla–Wagner model. Psychological Bulletin 117: 363–86

Nosofsky R M, Palmeri T J, McKinley S O 1994 Rule-plus-
exception model of classification learning. Psychological
Re�iew 101: 53–79

Rescorla R A, Wagner A R 1972 A theory of Pavlovian
conditioning: Variations in the effectiveness of reinforcement
and non-reinforcement. In: Black A H, Prokasy W F (eds.)
Classical Conditioning: II. Current Research and Theory.
Appleton-Century-Crofts, New York, pp. 64–99

Rumelhart D E, McClelland J L (eds.) 1986 Parallel Distributed
Processing. Vol. 1: Foundations. MIT Press, Cambridge, MA

Shepard R N 1992 The advent and continuing influence of
mathematical learning theory: Comment on Estes and Burke.
Journal of Experimental Psychology: General 121: 419–21

Siegel S, Allan L G 1996 The widespread influence of the
Rescorla–Wagner model. Psychonomic Bulletin & Re�iew 3:
314–21

Vandierendonck A 1995 A parallel rule activation and rule
synthesis model for generalization in category learning.
Psychonomic Bulletin and Re�iew 2: 442–59

J. K. Kruschke

Mathematical Learning Theory, History

of

Mathematical learning theory in the 1990s is a het-
erogeneous collection of models having the common
theme of expressing basic concepts and assumptions
about learning in mathematical form and deriving
their empirically testable implications by mathemat-
ical reasoning or computer simulations. The history of

this body of theory is traced from its beginnings in one
of the earliest laboratories of experimental psychology
about 1880 through a long period of fixation on the
mathematization of learning curves to a radical
expansion in the mid 1950s. Mathematical modelling
now serves an important role in the direction and
interpretation of research across the entire spectrum of
learning studies (see also Mathematical Learning
Theory).

1. The Earliest Precursor of Mathematical
Learning Theory

The first small step toward mathematical learning
theory occurred in the course of a massive experiment
on the learning and retention of lists of artificial words
(‘nonsense syllables’) conducted by the founder of the
experimental study ofmemory,H.Ebbinghaus, during
the period 1879–80. The learning of each list to a
criterion was followed after an interval by a memory
test. In plots of amount remembered (denoted b) vs.
time between learning and testing (t), b declined over
time in a reasonably orderly fashion but with some
fluctuations. Ebbinghaus noted that, in view of the
fluctuations, the empirical values of b could not reveal
a law of retention, but he hypothesized that a smooth
curve made to pass through the choppy empirical
graph might reveal the underlying trend. In fact, a
curve representing the function

b� 100k�k(logt)c (1)

where k and c are constants and logt is the logarithm
of the time between learning and testing, proved to
yield an excellent account of the retention data.

This finding must have been satisfying, but
Ebbinghaus did not overemphasize what he had
accomplished, ‘Of course this statement and the
formula upon which it rests have no other value than
that of a shorthand statement of the above re-
sults … Whether they possess a more general signifi-
cance I cannot at the present time say’ (Ebbinghaus
1885�1964, p. 78).

2. The Mathematical Description of Learning
Functions

2.1 Fitting the Learning Cur�e

Discovering how to demonstrate some general signifi-
cance for mathematical functions fitted to empirical
learning and retention curves was to be the central task
of the next half century, during which the pace of
relevant work gradually accelerated. A review by H.
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Gulliksen (1934) identified two studies in the decade
1901–10, followed by four in 1911–20, and 11 in
1921–30. in J. McGeoch’s influential text on the
psychology of human learning, published in 1942, an
extensive chapter on learning curves was conspicu-
ously placed immediately following the opening chap-
ter on concepts and methods.

The early successors of Ebbinghaus followed his
example in choosing equations purely for their ability
to describe the forms of empirical curves. More
interesting were some instances in which investigators
started with analogies between learning and other
processes. For example, the first of Ebbinghaus’s
successors in this strain of research, A. Schukarew
adopted an exponential function that had appeared in
chemistry as a descriptor of monomolecular chemical
reactions. This effort led to no immediate sequel, but
the approach was revived many years later with more
fruitful results (Audley and Jonckhere 1956, Estes
1950, Thurstone 1930).

2.2 Seeking Rational Foundations for Equations of
the Learning Cur�e

An important step toward providing a rational foun-
dation for mathematical learning functions appeared
in a study reported by L. L. Thurstone (1930).
Thurstone’s advance in methodology was to go be-
yond defining parameters of learning functions by fiat
and, rather, to derive their properties from an under-
lying process model. He conceived performance to be
made up of a population of elementary acts, some of
which led to success and some to failure in a task and
assumed that acquisition of a skill is the outcome of a
random process in which acts leading to error are
discarded from the population and successful acts
strengthened. Further, Thurstone went beyond the
fitting of his model to mean learning curves and
showed how it could be used to interpret situations in
which the empirical curves exhibited systematic irregu-
larities.

For example, research of W. Kohler and R. M.
Yerkes during the 1920s on problem solving in the
great apes had found that curves for acquisition of the
ability to solve a problem typically started with a
sometimes lengthy plateau (period of no improve-
ment) at a chance level of responding followed by an
abrupt transition to perfect performance, suggesting
that the animal had suddenly acquired insight con-
cerning problem solution. Whether this interpretation
was justified was a live issue for some years thereafter.
Analyzing the issue in terms of his model, Thurstone
concluded that abrupt transitions should occur when a
rate parameter in his learning function had a suf-
ficiently high value or a limit parameter (assumed to be
related to task complexity) had a sufficiently low
value. Thus the occurrence of abrupt transitions in
learning curves would be predicted to occur under

quite different conditions as a consequence of the same
basic learning process and need not be taken as
evidence for a qualitatively different process of insight.

Gulliksen (1934) continued the effort to rationalize
learning functions with a forward-looking approach
that emphasized the importance of treating data from
individual learners, rather than only group averages,
and the value of going beyond judgments of goodness
of fit of equations to data and using estimates of
parameters as bases for inferences about underlying
processes.

3. The Transition from Learning Cur�es to
Learning Theory

It might have seemed that by the time of the Gulliksen
(1934) article, the pieces were all in place for a sharp
acceleration of progress toward mathematical learning
theory during the second half of the 1930s. In fact,
however, the acceleration was delayed for more than
15 years, during which a continuing fixation on the
learning curvewas accompanied by a dearth of notable
new developments.

A major factor contributing to this ‘plateau’ may
have been the scantiness of communication between
the psychometricians who were working on mathe-
matization of learning curves and learning theorists
who might have made use of their results. During the
early 1930s, learning theory had abruptly emerged
from obscurity and, under the leadership of C. L. Hull,
E. R. Guthrie, B. F. Skinner, and E. C. Tolman and
their followers, took center stage in the theoretical
psychology of the period. With one exception, none of
these theorists took quantitative theory as an ob-
jective, and some even argued that psychology was not
ready for applications of mathematics. The exception
was Hull, whose research group carried out a vigorous
program of quantitatively oriented studies that set the
stage for a dramatic broadening of mathematical
approaches to learning phenomena.

Beyond stewarding this program, Hull almost
singlehandedly defined the goals and the general
character of a genuine mathematical learning theory.
In an epoch-making monograph, Hull (1943) set forth
a set of axioms for a general theory of conditioning
and elementary learning, together with theorems
presenting implications for many aspects of learning,
including the way in which learned habits combine
with motivation to determine performance, and the
quantitative form of generalization from original
learning situations to new test situations.

Hull’s formal system, the output of a relatively short
though intense period of activity in his late years, was
programmatic in many aspects and thus was both
technically untestable and difficult to work with by
anyone who did not share all of his intuitions.
Consequently, continuation of Hull’s program for
quantification of learning theory was left for a new
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generation of theorists who came to the field in the
1950s with fresh outlooks and better technical back-
grounds for formal theory construction.

3.1 Mathematical Learning Theory in the Mid-
twentieth Century

With the stage set for accelerated progress by Hull’s
heroic efforts, new approaches to mathematical learn-
ing theory literally exploded on a number of fronts in
the early 1950s. The events of this period have been
well portrayed by Bower and Hilgard (1981) and the
continuation in the 1960s by Greeno and Bjork (1973),
who opened their review with the remark, ‘In the
decade or so that constitutes the period of our review,
progress toward understanding the processes involved
in learning can only be described in terms that sound
extravagant’ (p. 81). Concurrently, the range of
empirical targets for modeling expanded drastically
and the mode of application shifted from fitting mean
performance curves to predicting the almost innumer-
able statistics describing the fine structure of data
(Atkinson et al. 1965). Among the models emerging
from this wave of new activity, that of Bush and
Mosteller (1955) and that of Estes (1950) and his
associates (including R. C. Atkinson and P. Suppes)
have had enduring roles in the development of
mathematical learning theory. However, the two
approaches (fully discussed by Coombs et al. 1970)
differ in their basic assumptions about learning.

In Bush and Mosteller’s model, an organism’s state
of learning in a task at any time was assumed to be
characterized by a set of response probabilities; and
the effect of the events of a learning trial (e.g., reward
or punishment) was expressed by a simple difference
equation (‘linear operator’ in their terms) giving the
value of response probability at the end of a trial as a
function of the value on the preceding trial.

The model of Estes (1950) included difference
equations of the same type, but their forms were
derived from an underlying theoretical process in
which the acquisition of information during learning
was represented by changes in the partitioning of an
array of abstract ‘memory elements.’

The operator model has been attractive for the ease
with which it can be applied to predict almost
innumerable statistics of simple learning data, but the
multilevel approach has become the norm for models
of learning, most notably human concept and category
learning, in cognitive psychology of the 1980s and
1990s (see Concept Learning and Representation:
Models).

3.2 Concluding Comment

As the twenty-first century starts, the trends that led to
the appearance of a diversified array of ‘miniature’

models of different aspects of learning beginning in the
1950s have not given way to any consolidation into a
single comprehensive model. However, significant
lines of cumulative theoretical development are identi-
fiable. A notable example is the embodiment of ideas
drawn from Hull’s theory in the model of conditioning
that has been the pace setter since the early 1970s
(Rescorla and Wagner 1972) and recently has ap-
peared as a constituent of new ‘adaptive network’
models that are flourishing in contemporary cognitive
science (see, e.g., Connectionist Approaches; Con-
nectionist Models of Concept Learning).

See also: Learning Curve, The
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Mathematical Models in Geography

1. Introduction

This chapter explores the use of mathematical
modeling in human geography. The focus is on
providing an overview of the definition and historical
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development of modeling in human geography, main
research directions, methodological and theoretical
issues, and a view of the future prospects of modeling.
The alternative definitions of the term model and the
evolution of modeling within geography are first
briefly reviewed to provide historical context. This is
followed by a typology of models in geography as a
structured review of the different types of models and
their main uses. Attention is then directed at a number
of important challenges issues in geographic modeling.
The chapter closes with a view of the future for
modeling in human geography.

2. Definitions

The term ‘model’ has taken on multiple definitions
within human geography. Moreover, as is discussed in
Sect. 2, as the discipline has experienced paradigmatic
shifts the status, role and definitions of models have
also evolved and varied. As in many social sciences
there has been a close connection between the concepts
of a theory and a model within geography. Indeed,
many of the theories within these disciplines could be
more accurately described as models as they are often
composed of a set of interrelated hypotheses rather
than empirically validated laws (Cadwallader 1985).

A common view of a model within geography is a
simplified representation of some aspect of reality. The
representation abstracts the central components of
interest to allow for an investigation of their role in the
process under study. This representation can be
articulated in one of three geographic model forms: (a)
iconic, where representation is based on a reduction in
scale, such as a classroom globe, (b) analogue, relying
on both changes in scale and transformation of the
properties of the system, e.g., use of a map, and (c)
mathematical, in which formal symbols and equations
are used to represent the system. The focus here is on
this last form of geographical model.

As knowledge is developed through an on-going
interaction between theory and observation, math-
ematical models play a critical role in this process,
serving as an empirical counterpart of a theory which
is compared against reality. This conventional view of
a geographic model might be characterized as the
‘model of a process’ perspective. There is a second,
somewhat more subtle but equally important view of
the term model in geography, and this is the ‘model as
a process’ perspective. Models are not simply about
the world but are also about our knowledge about the
world (Haines-Young 1989). In this way, the process
of modeling can be seen to serve three useful purposes.
First, it forces the researcher to be explicit concerning
theoretical constructs, hypotheses, and other aspects
of their understanding of a system. Second, formal-
ization of a problem in an empirical model can be of
great utility in revealing complex indirect effects that
are not articulated by the theory. Finally, models can

provide critical assistance in policy analysis where
there is often a gap between existing substantive theory
and the real world that policy-makers must confront.

3. Historical De�elopment

In general terms, four broad periods of modeling in
modern geography can be identified. A great deal has
been written on this evolution and on the role of
modeling in geography. Due to space limitations, this
cannot be reviewed here. Interested readers are
directed to Johnston (1991) for an overview. The first
period begins in 1950 and ends in the mid 1960s; it is
referred to as the ‘quantitative revolution.’ Quan-
titative geographers challenged the traditional ap-
proach to human geographic studies, which relied on
descriptive analysis and the uniqueness of places. This
challenge was led by younger, analytically oriented
scholars who argued for a more scientific approach to
the study of the spatial distribution of various charac-
teristics of the surface of earth. A central component
of that scientific approach was the use of quantitative
methods.

The triad of scientific method, quantification, and
models took on a peculiarly unique form within
geography. As Johnston (1991) suggests, the depen-
dence of models on mathematics coupled with the
relatively few geographers who had strong math-
ematical training meant that little effort was directed
towards the development of formal models of geo-
graphic reality. Rather, the main thrust of the quan-
titative revolution focused on multivariate statistical
methods and hypothesis testing. Chief among these
applications was the use of correlation methods to
analyze the associations between different map
patterns, as well as factor analytic methods used for a
variety of applications, including defining and classi-
fication of geographical regions and factorial studies
of urban socioeconomic structure. The availability of
these and other multivariate methods provided a
degree of precision in the analysis of spatial variation
that was viewed as a major advancement for the
field. While the number of mathematically trained
geographers may have been modest, their influence
on the practice of geographic modeling was not.
Openshaw (1989) argues that these scholars used
mathematical modeling to build impressively theo-
retical and rigorous models of spatial systems.

The second historical stage spans the mid 1960s to
the mid 1970s, and was largely a consolidation of the
gains made by modelers within the discipline. By the
late 1960s, quantitative methods and modeling came
to dominate the fields leading academic journals, and
the proliferation of modeling and quantitative analysis
was in large part responsible for the creation of new
specialized journals, such as Geographical Analysis
and En�ironment and Planning A in 1969.
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The heyday of modeling was fairly short-lived,
however, as the mid 1970s ushered in an era in human
geography where the dominant research paradigm was
one characterized by a preoccupation with sabotage
and attack (Longley 1993). To a certain extent, these
attacks were part of a larger negative reaction to
positivism and the uses to which science was put by the
political and economic powers of society (Gross and
Levitt 1994). Within geography, the main criticisms
against modeling and modelers included choosing
irrelevant and inconsequential topics, creating highly
artificial landscapes and behavioral agents, lacking
substantive theoretical foundations, being a-historical,
and ignoring the importance of local context.

By the end of this third period, modeling and its
practitioners within geography no longer represented
a majority position within the discipline. Indeed, the
tensions between different modes of inquiry (e.g.,
humanistic versus scientific) had not been creative
ones, and as a result, there was limited cross-
fertilization between these approaches. A corollary of
this is that much of the substantive theoretical basis
for models in human geography has come from other
social sciences (e.g., anthropology, economics, psy-
chology, sociology), rather than from within the
discipline.

The final historical period of modeling within
geography covers the late 1980s to the beginning of
the twenty-first century. This last phase is charac-
terized by a revival of interest in geographic modeling,
both within geography and other disciplines. Within
geography, there is a growing recognition that a
continued obsession with ontological and epistemo-
logical debates void of an operational methodology
to validate the discipline’s claims would make human
geography less attractive to other social sciences (Sui
2000). This recognition has been reflected in calls
for a reconsideration of the merits of integrating
quantitative and qualitative approaches towards
human geographic research (Lawson 1995) as well as
in a growing realization of the important role that
modeling and quantitative analysis have played in
legitimizing human geography as a social science
(King 1993).

Outside of geography, there has been a rediscovery
of the importance of the spatial dimension in many
social sciences (e.g., Krugman 1998). Part of this
rediscovery has been driven by the adoption of recent
geospatial technologies, such as geographic infor-
mation systems (GIS), remote sensing and spatial
statistics, in the empirical analyses within these dis-
ciplines. Equally important in this renaissance have
been efforts that consider the role of geography and
space in theoretical frameworks (Fujita et al. 1999).

4. A Typology of Geographic Models

Human geographers have employed mathematical
models to study processes at widely ranging scales,

from the level of individual location decision making
to the analysis of broad patterns of trade flows between
nation states. Consequently, cataloging these models
is clearly beyond the scope of this chapter. Instead, I
will categorize human geographic models according to
two dimensions: (a) genre; and (b) applications.

4.1 Spatial Interaction Models

Spatial interaction modeling has been one of the most
important strands of the modern human geographic
modeling literature. Spatial interaction models illus-
trate how different locations are functionally inter-
dependent. This can be seen by considering a simple
interaction model:

T
i, j

�
P

i
P

j

d β

i, j

(1)

where the degree of spatial interaction (e.g., migration,
trade flows, air travel) T

i, j
between place i and j is

proportionate to the sizes of the population at the
origin location P

i
and at the destination P

j
and

inversely related to the distance between these
locations d

i, j
. The strength of the decline in interaction

with increasing separation is captured by β, the
distance decay coefficient. This reflects Tobler’s First
Law of Geography that ‘everything is related to
everything else, but near things are more related than
distant things.’ The process of spatial interaction is
therefore a key mechanism for creating the spatial
structures underlying human societies. At the same
time, spatial interaction can also be influenced by the
underlying spatial structures in societies.

4.2 Urban Geographic Models

Urban geographic models can be broadly classified
into two groups. Models of urban spatial structure
focus on the internal spatial organization of individual
metropolitan areas, while models of urban systems
typically take a national urban system as the unit of
analysis and consider the distribution of individual
cities within that system.

A rich diversity of models have been developed by
urban geographers to capture the internal morphology
of cities. These urban land use models attempt to
explain empirical regularities in characteristics such as
population and building densities, and land values
within a given metropolitan area. Early attempts at
building formal models of urban spatial structure
borrowed heavily from the work of Alonso (1964) who
developed the monocentric city model. This model
was predicated on an assumed central business district
(CBD), the point of maximum access for the sur-
rounding urban area, and increasing transportation
costs with movement away from the CBD. From
these assumptions together with basic microeconomic
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theory, this elegant model can be solved to generate
gradients for land values and rents, as well as building
and population densities that are negative in distance
from the CBD.

From this classic framework, geographers have
developed models of multi- or polycentric cities
(Odland 1978). In these models the city may have
several nodes of concentrated economic activity and
the articulation of the role of accessibility in deter-
mining land use patterns in such a context results in a
highly varied landscape. More recently, geographers
have adopted novel fractal geometric approaches to
studying urban form and structure (Batty and Longley
1994).

These analytically oriented efforts have led to a
number of empirical simulation models of urban
spatial structure that have been used for a variety of
analyses. These urban models simulate urban de-
velopment as it evolves dynamically over time and
space by considering the interactions between in-
dividual choices and actions taken by households,
developers, businesses and governments (Wegener
1998). Often these models are integrated with a GIS
to provide a spatially explicit depiction of urban
evolution.

Models of urban systems and their evolution focus
on cities within either a region or nation. A central
concern is the size distribution of cities within a system
(Carroll 1982). These models consider the population
sizes and rankings of a system’s cities through the use
of so-called rank-size curves which take the following
general form:

ln(r
i
)�α�β ln(p

i
) (2)

where ln(r
i
) is the natural logarithm of the rank of city

i with respect to size and p
i
is city i’s population. Many

empirical studies have found that a value for β close to
1 well describes many developed national city size
distributions. As Fujita et al. (1999) have noted, part
of the fascination with the rank size rule is that it
comes as close to an empirical law as any relationship
in the social sciences.

4.3 Regional Socioeconomic Models

In contrast to urban geographic models which have a
finer level of spatial disaggregation, regional models
are specified for broader spatial units, such as
groupings of states, substate regions, or provinces.
Many regionalmodels focus on the economic structure
and performance of urban and regional units. Econ-
omic base models posit that a city or regional economy
can be divided into two components. One consists of
those activities that produce for markets outside the
region; these activities are thus classified as the ‘export
base.’ The second component, referred to as the local

sector, are those activities that produce for internal
markets and provide goods and services for local
residents and businesses. The central idea in these
models is that local service employment is derived
from the expansion of the export sector which
identifies the importance of the export sector as a basis
for economic growth in the region.

Regional input–output models can be viewed as an
expansion of the economic base construct to consider
a more detailed set of interindustry linkages within an
urban or regional economy (Dewhurst et al. 1991).
Like economicbasemodels, the earliest regional input–
output models focused on a single regional economy;
however, input–output modelers have also extended
these frameworks to examine the nature of inter-
regional inter-industry interactions. These efforts have
provided rich insights into the nature of modern space
economies.

Regional econometric models represent a third type
of macro geographical model used in the study of
spatial economic systems. Initially analogues to
national macroeconometric forecasting and simu-
lation models, these models contain a set of stochastic
behavioral and deterministic equations representing
the main components of a region’s socioeconomic
system. What distinguishes the regional models from
their national counterparts is a key concern with
inter-regional linkages. At the same time, regional
econometricmodels are typically dynamic frameworks
in contrast to regional input–output models, which are
detailed but static depictions of regional economies
(Rey 2000). As such, regional econometric models
lend themselves to the analysis of regional growth
processes.

4.4 Integrated Models

The final genre in this classification is found in
integrated human geographic models. A model can be
classified as integrated in a number of ways. Sub-
stantively integrated models encompass a number of
different activities within the same analytical frame-
work, recognizing the interdependencies among, for
example, regional labor markets, housing markets,
demographic processes, transportation networks, and
environmental systems (Wegener 1998).

Spatially integrated models provide a comprehen-
sive treatment of one or more geographical dimensions
of a process. For example, in multiregional economic
models the interactions between different regional
economies are treated as endogenous to the system. A
second important class of spatially integrated models
focuses on the relationships among different levels
within a spatial hierarchy, such as global, national,
regional and urban (Jin and Wilson 1993).

The final type of model in this genre is the
methodologically integrated model. These models
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combine different modules, each with a potentially
different mathematical structure within the larger
comprehensive framework, so as to achieve modu-
larity and flexibility (Rey 2000). All types of integrated
models are enjoying increasing popularity as social
scientists increasingly recognize that many research
problems are best approached from an inter-disci-
plinary perspective.

5. Applications of Models in Human Geography

Model applications can be placed into one of three
classes: (a) statistical investigation; (b) optimization;
and (c) simulation and forecasting. Statistical investi-
gation is perhaps the most common use of models in
human geography. Often this takes the form of using
a statistical model to test a hypothesis. For example,
human geographers have used specialized regression
models to investigate such issues as urban de-
centralization, regional income inequality, historical
voting patterns, and socioeconomic aspects of de-
forestation. The spatial dimensions are central in
these investigations.

Statistical modeling in geography can be either
exploratory, where the focus is on the identification of
spatial pattern, testing for spatial clustering and
departures from random sampling, or confirmatory,
where the focus is on spatial autocorrelation and
spatial structure in regression models (Anselin 2000).
Spatial autocorrelation presents a fundamental prob-
lem to the application of traditional (i.e., a-spatial)
regression methods, given that their application for
inferential purposes is based on an assumption of
random sampling, which is rendered invalid in the
presence of spatial auto-correlation.

Optimization models identify the optimal solution
for a given problem. All optimization models have a
quantity that is to maximized (or minimized) as
reflected in an objective function, for example in the
case of the well-known transportation model:
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where the objective is to minimize total transportation
costs. The costs are a function of the unit transport

cost T
i, j

and Q
i, j

, the number of units shipped between
location i and j. The solution has to respect a number
of constraints such that the amount shipped to each
region satisfies demand in that region D

j
, the amount

shipped from a region is no greater than supply in the
region S

j
and all costs are non-negative (Eqn. (4)).

Several different types of optimization models have
been developed within human geography. Location-
allocation models (Ghosh and Rushton 1987) typically
involve a set of consumers distributed over a given
area and a second set of facilities (stores, public
services) to serve them. These models are used to
allocate the facilities to best serve customers. Opti-
mization methods developed by geographers have
also been used to delineate regions for specific
objectives, such as school and political zone
redistricting.

Simulation and forecasting models are used to study
and compare the responses of a system to policy or
environmental changes. Examples can be found in the
areas of integrated environmental-human analysis
(Knight 2000) and the analysis of trade policy impacts
on regional economies.

6. Challenges and Prospects

6.1 Challenges

While modeling in geography is in many ways similar
to modeling in other disciplines, a number of im-
portant methodological challenges face modelers that
deal with geographic dimensions of social processes.
These include:

(a) Spatial scale
(b) Space-time modeling
(c) Computational complexity.

6.1.1 Spatial scale issues. A long standing issue in
spatial modeling is the so-called modifiable areal unit
problem which arises when inferences about the
nature of a phenomenon change with the spatial
scale used to study it. This has been illustrated in
studies of the correlates of voting behavior in which
the relationship between age and propensity to vote
for a particular party has been demonstrated to vary
both in strength and direction as the analysis moved
from the individual level, to census tract, to county,
to state.

A related challenge facing geographic modelers
surrounds the relationships between processes that
operate at different scales. For example, there is a
growing need to integrate meso level models of urban
land use with macro models of a regional economy, so
that the interaction between dwindling land supply
and aggregate regional economic growth can be
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analyzed and better understood. On a broader level,
there is also a pressing need to analyze the
relationships between regionally focused human
induced modification of the physical environment and
global climate change.

A final issue related to spatial scale is the proper
specification of contextual effects in developing models
of socioeconomic systems. Geographers are faced with
the twin challenges of building models that capture
general systematic properties while capturing the
richness of spatially explicit variation in many social
phenomena. These two challenges might appear to be
mutually exclusive as the search for empirical regu-
larities would seem to rule out local variations and
nuances. However, an active branch of geographical
modeling has focused on so called ‘local spatial
analysis’ in which methods are being designed to
identify ‘hot-spots’ and deviations from overall gen-
eral patterns. This opens the possibility of integrating
both local and global types of modeling.

6.1.2 Space-time modeling. As geographic modeling
becomes more widely utilized in other social sciences,
the need to consider temporal as well as spatial
dimensions of processes will grow. At present, there
is a rich and mature body of methods for dealing
with time series, and a modest and growing set of
methods for spatial series. Methods for dealing with
both dimensions simultaneously within the same
model, however, are still in their infancy (Peuquet
1994). Advances in this arena are likely to come from
cross-disciplinary work between spatial and time
series modelers.

6.1.3 Computational complexity. Technological
changes have affected some of the methodological
issues facing modelers. In the past, discussions con-
cerning data availability focused on the dearth of good
datasets. Today, advances in data collection tech-
nologies (i.e., remote sensing, GIS, global positioning
systems (GPS)) have shifted the discussion to
problems of too much data. Traditional geographic
modeling techniques are ill-suited for these enormous
datasets and new approaches will be required. Work
on spatial data mining and knowledge discovery
(Ester et al. 2000) will play a crucial role in meeting
this challenge.

The computational complexity associated with
humangeographicmodeling alsoposes an institutional
challenge for practitioners. As modeling becomes ever
more sophisticated, the costs of entry into this field
also increase. Part of the growth of other paradigms
within human geography, such as social theory, has
been attributed to their relatively lower start-up costs
(Fotheringham 1993). As such, the attraction and

training of future generations of geographic modelers
requires serious attention.

Finally, while the new geo-spatial technologies have
fueled a resurgence of interest in geographical
modeling and analysis, these technologies have also
redefined the types of questions researchers are ad-
dressing. A number of scholars have raised concerns
about researchers becoming overly dependent on
proprietary spatial modeling software, citing the lack
of advanced capabilities and the slowness with which
advances in geographical modeling are incorporated.
A promising development in this regard is the rise of
the open source movement (Raymond 1999) in which
software development is shared by members of the re-
search community working in a given area. This offers
some exciting possibilities for advancing the state of
the art of geographical modeling as reflected by several
recent projects (Goodchild et al. 2000). In addition
to fostering collaboration among scientists, this
approach towards model development has the added
advantage of lowering the monetary costs associated
with the use of geographical models. This should
stimulate their wider dissemination.

6.2 Future Prospects

Recent developments, both internal and external to
the field of human geography, bode well for the future
of modeling. Within the discipline, the stature of
modeling as an important area of research is now well
established and its role in legitimizing human geog-
raphy as a discipline widely accepted. Within the
broader social sciences, there is a growing recognition
of the importance of space to many social problems.
The rediscovery of the geographical dimensions of
these problems together with the recognized need for
interdisciplinary approaches has given rise to new
research agendas within the social sciences. Human
geographers active in the development and application
of geographic modeling will have an important role to
play in strengthening human geography’s claim as an
integrating discipline within the social sciences.

See also: Geodemographics; Regional Science; Spatial
Association, Measures of; Spatial Autocorrelation;
Spatial Choice Models; Spatial Data; Spatial Inter-
action Models; Spatial Optimization Models; Spatial
Sampling; Spatial Search Models; Spatial-temporal
Modeling; Spectral Analysis
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Mathematical Models in Philosophy of

Science

Philosophy of science analyses critically and reflects
on the nature of science, its scope, methods, practices,
principles, aims, and achievements. The central ques-
tions in the philosophy of science are about science,
addressed in a manner which is usually ‘external’ to
science. Prime examples of questions philosophers ask
and try to provide precise answers to tend to be rather
broad: ‘What is a scientific theory?,’ ‘How do scientific
models refer to reality?,’ ‘Can some theories be reduced
to others?,’ ‘How does a theory change and evolve?,’
etc. Because these sorts of questions are complex and
hard, philosophers often disagree about the answers.

Starting in the 1920s, logical positivists (Carnap’s
Vienna Circle), logical empiricists (Reichenbach’s
Berlin School) and their numerous successors, im-
pressed by the success and rigor of the sciences, ap-
proached the analysis of scientific concepts (including
theory, law, evidence, explanation, prediction, con-
firmation, and reduction) in a distinctive way, by
making extensive use of the techniques of formal
language and logic. For example, their canonical
formulation of a scientific theory is tantamount to a
linguistic structure with two disjoint nonlogical
vocabularies, consisting of theoretical and nontheor-
etical (observation) terms, respectively. The resulting
obser�ation sublanguage of the latter is presumed to be
fully interpreted in a given domain of the phenomenal
world of directly observable things, events, and their
properties and relations. The accompanying theor-
etical sublanguage (erected only over theoretical
terms) is meant to include all theoretical postulates
and their deductive consequences. It is linked to the
observation sublanguage via correspondence rules—a
finite string of nontrivial ‘mixed sentences’ of the joint
language structure, with at least one theoretical and
one observation term. Because, in general, corre-
spondence rules can provide only a partial interpret-
ation of the theoretical sublanguage, the question of
referents of theoretical terms must remain open. One
of the most important duties of formalization is to
make perfectly clear what is meant by a primitive
(observational and theoretical) term, axiom, theorem,
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and proof. Logical empiricists believed that casting
empirical claims into formal frameworks would aid
the clarification of the nature of scientific theories
significantly, as well as their relationships to phenom-
ena and data. Other scientific notions, such as pre-
diction and explanation, dropped out as special cases
of the concept of deduction. For many years, logical
empiricism was the standard, received, syntactic view
in philosophy of science, and it exerted considerable
power and influence.

Since the 1960s, however, many aspects of the
standard view have come under heavy attack. In
addition to showing that observational–theoretical
and analytic–synthetic distinctions are untenable, a
major criticism of the standard view focused on the
inadequacy of correspondence rules. Critics of the
syntactic view argued that these rules oversimplify
unreasonably the actual relationships between theories
and phenomena. For example, in the received view,
two or more theories cannot be applied conjointly,
because correspondence rules work independently
within component theories, without any structure for
interaction. To remedy the situation, every time
several theories are to be applied to the same phenom-
enon, one would need a simultaneous axiomatization
of all pertinent theories in a single theory, together
with a brand new set of correspondence rules. What
results is an endless proliferation of axiomatic theories.
The classic argument against the observational–
theoretical dichotomy is that all observation terms are
theory-laden and therefore there can be no theory-
neutral observation language. By way of illustration,
because the seemingly identical notion of velocity in
Newtonian mechanics vs. in special relativity is ac-
tually calculated differently in these two theories,
observational data pertaining to composite velocities
will have different empirical meanings, depending on
the underlying theory. The same goes for the analytic–
synthetic dichotomy.

Another important factor leading to the demise of
the standard view and the positivist program was the
so-called globalist challenge (also known as the
Weltanschauungen analyses) by Kuhn, Lakatos, and
others. Globalist alternatives to the standard view
have focused on the problems of scientific change, and
the social and temporal dimensions of scientific
development. From this perspective, theories are
abstract, polysemous, evolving, cultural entities,
possessing adeep structurewhichmaybe characterized
in different linguistic ways.

Around the beginning of the 1970s, several new
systematic metatheories of scientific theories emerged,
often referred to collectively as the model-theoretic or
semantic conception of scientific theories (as distin-
guished from the older syntactic conception, charac-
terized above). Instead of viewing a theory as a
deductively organized body of empirical (true or false)
claims, the semantic conception views a theory as a
way of specifying a class of models which represents

various aspects of observed phenomena. This ap-
proach not only corrects the linguistic bias of radical
empiricists and handles the globalists’ formulation of
theory change, it also brings mathematics and phil-
osophy of science closer together.

Differing versions have been developed by a number
of philosophers and logicians. In present-day phil-
osophy of science there are three main directions. The
first and perhaps most familiar is the so-called set-
theoretical predicate approach. This view is very close
to the practice of scientists, and it provides a natural
and convenient way of formulating theories and
reasoning about them. For instance, the monograph
of Krantz et al. (1971) relies entirely on this mode of
presentation. The second approach—popular mainly
inphilosophyofphysicsandbiology—is the topological
state space method. And the third, and by far the most
formal conception, is implemented by the structuralist
program. It attempts to address systematically a large
number of important problems of philosophy of
science, including the structure and dynamics of
scientific theories, their equivalence, reduction, ap-
proximation, idealization and empirical content. Al-
though recently the semantic conception has been
consolidated and extended by a number of philoso-
phers from a variety of perspectives, subtle differences
still remain.

1. The Set-theoretical Predicate Approach

The set-theoretical predicate view was originally pro-
posed by Suppes (1957, last Chap.). Unlike the logical
empiricists, who defined theories to be axiomatic
deductive systems (see Axiomatic Theories) formalized
within a language of (say) first-order logic with
equality, Suppes (1988, 1993) argues that a scientific
theory should be viewed as being determined by the
class of those set-theoretic models in which the
empiricists’ axioms are true. Accordingly, whenever
the standard view specifies an empirical theory by a
body of non-logical axioms (e.g., a customary list of
ordinary or partial differential equations), Suppes
introduces a corresponding set-theoretical predicate
whose extension coincides with the collection of those
models which satisfy the axioms. The choice of set
theory as the best formal tool for representing theories
is amply justified by its universal character.

The great classical example of a set-theoretical
predicate is given by a simplified theory of classical
particle mechanics. In its model-theoretic reconstruc-
tion, one begins with a finite principal domain (non-
empty set) D of (idealized) dimensionless particles or
mass points the theory is meant to be about and the
auxiliary quantity domains of real � and natural �
numbers. In general, auxiliary domains are viewed as
previously defined and known structures, serving as
parameters in the definition of a model. Because
particles are situated in space–time and the interest is
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in explaining their motion caused by various external
forces, two additional ambient geometric domains are
needed: S for physical space points, and T for time
instants.

The next step in formulating the pertinent set-
theoretical predicate is to enrich the inventory of
domains by including a longer list of set-based
functions. In intended applications of classical particle
mechanics one needs, above all, a mass function
m :D��+ that assigns to each particle a in D its
unique mass m(a), a dimensionless positive number.
Axioms of mechanics also require a position function
s :D�T�S that assigns to each particle a at each
time instant t its (dimensionless) geometric position
s(a, t). Because the relevant space and time structures
are carried by the real line, one can use a metric
isomorphism τ :T�� to numerically coordinatize the
time domain and, likewise, a metric isomorphism
σ :S��� can be designated to coordinatize the
physical space domain. The job of τ−� is to transport
metric and differentiable structure from � to T. The
last item of the conceptual inventory is an external
force function f :D�T����� such that to any
particle a at any time t and to any itemizing natural
number n it assigns the nth external force vector
f (a, t, n) exerted on a at time t.

The ordered sextuple

�D, S, T, s, m, f�

which simply lists the foregoing set-based conceptual
inventory, is the common mathematical shorthand
for a possible classical particle model. (To reduce no-
tational clutter, auxiliary domains and isomorphism
maps are not included.)

In this simple modeling situation, the pertinent set-
theoretical predicate ‘… is a CPM’ (designating the
property of being a classical particle mechanics model)
is defined extensionally as follows:

Definition: �D, S, T, s, m, f� is a CPM if and only if
the following axioms hold:

Frame Conditions
(a) D, S, and T are nonempty sets, and D is finite;
(b) m :D��+, s :D�T�S, and f: D�T�����

are set-theoretic maps; and
(c) The implicit maps τ :T�� and σ :S��� are

(metric) isomorphisms such that the composite map
σ � s(a, τ−�(�)) :���� is twice differentiable for all
a �D.

Substanti�e Laws
The following equation (Newton’s second law of
motion)

m(a)�
d �

dx�

σ � s (a, τ−�(x))� �
n ��

f (a, τ−�(x), n)

holds for all particles a �D and reals x �� with a
presumed absolutely convergent right-hand side.

A few words about these axioms are in order.
According to the set-theoretical predicate view, the-
ories are not treated as families of statements or
axioms (i.e., linguistic entities). Rather, they are
viewed as certain classes of set-theoretical structures,
serving as extensions of ‘interesting’ set-theoretical
predicates. It should be noted that this approach does
not provide a sharp distinction between theories in
mathematics vs. empirical science. Evidently, the set-
theoretical predicate program is extremely general; it
comprises many models nobody would ever seriously
regard as ‘useful’. For example, the CPM predicate
above applies both to the traditional models of the
planetary system and to infinitely many unintended
numerical and geometric models (see Mathematical
Psychology).

The foregoing definition and example may lead one
to believe that in an attempt to overcome the weak-
nesses of the standard view with the help of set theory,
actually nothing has been accomplished, because
the familiar Galois connection between first-order
theories and their models automatically justifies a
back-and-forth move between syntactic and semantic
formulations of theories. Indeed, a first-order formal
theory T automatically defines its collection of alter-
native models Mod(T ), namely, the body of set-
theoretic structures in which the theory’s axioms are
true, and conversely, a given collection of models �
specifies the theory Th(�), comprised of all sentences
satisfied by the models in �. But this is not the case in
general. For example, set-theoretic structures of the
form �D, S, T, s, m, f� can be described in many non-
equivalent (usually higher-order) ways, without alter-
ing the extension of the predicate ‘… is a CPM.’ The
above discussion shows that the semantic view does
not require any specific ‘laws of nature’ and is not
committed to any particular linguistic formulation.

In order to be able to draw a demarcation line
between classes of models used in pure mathematics
and empirical science, various alternatives to the set-
theoretical predicate approach have been developed.
One idea was to define an empirical theory in terms of
a collection of set-theoretic structures of some ar-
bitrary but fixed similarity type (i.e., models in the
sense of Tarskian logical model theory), together with
a designated subset of models, serving as intended
applications of which the theory is expected to be
definitely true.

Suppes (1962) argued that the deficiency of the
syntactic conception in explaining the role of ex-
perimental procedures in relating theories to phenom-
ena can be corrected by postulating a hierarchy of
models which mediate between a designated higher-
level theory and an experimental situation. To tie the
set-theoretical predicate treatment of theories to more
concrete empirical situations, Suppes identified three
typical levels of theories, which are sandwiched be-
tween a top-level theory and phenomena: theory of
experimental design (see Experimental Design: O�er-
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�iew). Each level in the hierarchy is treated model-
theoretically, via a specification of a set-theoretical
predicate. This may also resolve the potential draw-
back of not being able to put a demarcation line
between mathematics and empirical science. Also, one
can obtain new models out of old ones by means of
standard product, quotient and other model-theoretic
constructions. The set-theoretical predicate approach
has numerous applications in the study of axiom-
atizability, undecidability, incompleteness, and theory
reduction.

In sum, this approach can be thought of as an
extension of Bourbaki’s ‘species of structures’ program
in mathematics to empirical science.

2. The Topological State Space View

The state space formulation of a theory was initiated
byBeth (1961), and further developedbyVanFraassen
(1970) and Suppe (1988). On this view, theories of
empirical systems are represented by topological state
spaces with a dynamic structure. Specifically, the set-
based triple �X, G, ∆� is called a state-space model of
a dynamical system iff X is a topological space, called
the state (phase) space of the system, G is a topological
group, referred to as the dynamic group of the system,
and ∆ :G�X�X is a continuous group action,
satisfying ∆(1, x)�x and ∆(g, ∆(g�, x)�∆(gg�, x) for
all g, g� �G and x �X.

The canonical example of a state-space model is the
classical phase space of a single particle, moving in a
potential field. In this case, the representing state space
X of the particle is given by the sixth Cartesian power
�������� of the real line. Its elements are ordered
sextuples of the form �x, y, z, p, q, r�, specified by
conjugate pairs of position-momentum vectors, com-
monly used to provide a complete description of all
possible instantaneous states of a dynamical system.
Specifically, �x, y, z� is the position vector of the
unconstrained particle, measured in three independent
spatial directions, and likewise � p, q, r� codes the
particle’s momentum vector, viewed in three inde-
pendent directions. Of course, X is understood to be a
topological space, induced by the natural topology of
the real line. (For dynamical systems with n un-
constrained particles, the representing topological
state spaces have 3n�3n� 6n dimensions.)

Generally, physical quantities (observables) are
represented by continuous real-valued state functions
f :X��. In particular, the Hamiltonian (total energy)
function h is given by the sum of the particle’s potential
and kinetic energy

h(x, y, z, p, q, r)�V(x, y, z)�
1

2m
(p��q��r�)

where m stands for the particle’s mass. Upon denoting
the state of the given particle at time t by

�x(t),…, r(t)�, the coordinate functions x(t),…, r(t)
will satisfy the well-known sextuple of first-order,
deterministic Hamiltonian differential equations
(three for describing how the position coordinates are
changing with time, and another three for characteriz-
ing how momentum coordinates are changing with
time)

dx

dt
�

�h

�p
,…,

dp

dt
��

�h

�x
,…

which in ‘practice’ tend to have unique solutions for all
t. That is, given any time instant t

�
and a state

�x
�
,…, r

�
� in X, there exists a unique differen-

tiable map ∆� :��� such that ∆�(t)��x(t), y(t),
z(t), p(t), q(t), r(t)� and the coordinate function x(t),
…, r(t) satisfy the differential equations with the initial
condition ∆�(t

�
)��x

�
,…, r

�
�. Consequently, some-

what more formally, for any t there is a dynamic map
∆�(t) :X�X with the interpretation that if x is the
state of the particle at time t�, then ∆�(t) (x) is the
particle’s state at time t�t�. Simply, there is a one-
parameter time group G��, acting on the state space
X via ∆ :����� where ∆(t, x)�∆�(t) (x).

The Hamiltonian equations determine the phase
trajectory of a given state x in the state space, i.e., a
curve (geometric orbit of states) �∆(t, x) �t ��� in X,
representing the evolution of the dynamical system
with initial state x. The set of phase trajectories
constitutes a complete phase portrait of the dynamical
system under consideration. The phase portrait can be
thought of as the ‘law’ governing the particle’s motion.
An essential point here is that within the state space
framework one can work with the geometric structure
of the state space model, even when analytic in-
tegration of the Hamiltonian differential equations
proves impossible. In sum, the state space view does
not require any specific equational laws of nature;
qualitative state space geometry can be studied and
applied in its own right.

VanFraassen (1980) interprets the state spacemodel
empiricistically. Although in general, state spaces tend
to include many states which do not correspond to
anything observable, there are special subsets of states
that can be specified observationally, by means of
designated state functions, representing measurable
quantities, such as position and velocity. Under-
standably, their values canonly bemeasuredwith finite
accuracy and during a limited period of time. Van
Fraassen refers to these subsets of ‘observable’ states
together with a string of measurable state functions as
empirical substructures of a state space model. On the
state space view, a state space model is empirically
adequate for a dynamical system just in case it
possesses an empirical substructure isomorphic to the
observable phenomena associated with the dynamical
system. Since there may be no objective way to single
out the totality of observable phenomena associated
with a dynamical system, there is considerable debate
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over the seemingly inocuous notions of ‘empirical
substructure’ and ‘isomorphism.’

In sum, the state space conception is particularly
useful in representing the dynamic aspects of time-
dependent phenomena. Specifically, chaotic behavior
and stability conditions of nonlinear dynamical
systems may be more conveniently handled within the
geometric universe of state spaces than by the tra-
ditional analytic method of equations. Traditionally,
however, state space reconstructions are intended for
modeling the behavior of so-called dissipative and
conservative systems, and in view of their highly
specialized geometric structure, they do not always fit
the prevailing views about models and modeling in
philosophy of science.

3. The Structuralist Program

The structuralist view, advocated by Stegmu� ller (1976)
and his followers (see Balzer et al. 1987, 1996), holds
that the most adequate way to understand the essence
of scientific theories is by treating them as complexes
of set-theoretic structures, made up of simpler struc-
tures. On this bottom-up conception, in analogy with
the Bourbakian notion of species of structures, a
larger variety of classes of models is considered. It is a
formal theory about scientific theories, their structure,
interaction and dynamics.

The structuralist school provides a systematic for-
mal methodology to reconstruct particular scientific
theories and their development. It has great philo-
sophical appeal because it also handles many global
issues, including reduction, equivalence, approxi-
mation, and specialization of scientific theories.

Very much as in the set-theoretical predicate frame-
work, the simplest structural units of a theory are its
models (in the sense of formal semantics), that is, n-
tuples of the form

�D, D�, …, R, R�, …, f, f �, …�

understood to be comprised of three types of math-
ematical objects:

Ontology: D, D�,… are the principal domains of
the model. They contain objects (or rather their
idealizations), such as particles, fields, genes, com-
modities, persons, etc., assumed by the theory. Typical
standard auxiliary mathematical domains of reals,
integers, etc., are also included, but for the sake of
brevity, they are not made visible in the model’s
notation.

Relational Structure: R, R�, … denote the basic
comparative relations, defined on (some) of the do-
mains listed above.

Quantitati�e Structure: f, f �, … designate func-
tions fromproducts of principal and auxiliary domains
to real numbers or their vectors.

A scientific theory is defined, in essence, by a
collection of models of an arbitrary but fixed similarity
type of the foregoing kind. The choice of axioms to be
satisfied by the models of such a class is considered to
be of secondary importance, so long as alternate
collections of axioms continue to individuate the same
class of models. Structuralists tend to classify axioms
into frame conditions and substanti�e laws. Frame
conditions specify the domains and codomains of all
functions and relations given in the model, and the
laws state (in the language of available concepts)
suitable structural or technical conditions pertaining
to those aspects of the world that are of modeling
interest. There are many conditions placed on classes
of models in various contexts, and a number of them
are summarized below.

In structuralism, the totality of models �
p

satisfy-
ing only the frame conditions of a theory is called its
collection of potential models. The body of models �
satisfying all the frame conditions and the substantive
laws of a theory is called its class of actual models.
Because structuralists lean towards an empiricist
outlook on science, they usually assume a dichotomy
of theoretical and non-theoretical (observation) rela-
tions and functions in their models. The theoretical
component of a model (given by its domains, and
designated theoretical relations and functions) is
regarded as something intrinsic to the ambient theory.
That is, the truth values of relations and numerical
values of functions can only be determined by as-
suming the theory. On the other hand, the non-
theoretical part of the model can be determined from
sources external to the theory. This also means, in
particular, that the values of non-theoretical functions
and relations in the model can be obtained from
measurement (see Measurement Theory: History and
Philosophy), governed by other (auxiliary) theories.

This distinction is quite similar to the standard
dichotomization of statistical concepts into para-
meters and statistics (see Statistics: The Field), and
the system engineers’ partition of concepts into a pair
of disjoint sets of system parameters and input�output
variables, respectively. The collection of models �

pp

(reducts) obtained from �
p

by simply lopping off all
theoretical relations and functions is called the class of
partial potential models of the theory. (There is a
serious debate over the desirability and tenability of
assuming the foregoing dichotomy.)

Models of a theory are usually related by various
constraints. For example, in the theory of classical
particle mechanics, it is usually assumed that the mass
of a given particle is the same in all models, whose
principal domains contain the particle. Formally,
constraints � are families of sets of models. In this
example, the class �

p
of possible models consists of

sextuples �D, S, T, s, m, f�, satisfying only the frame
conditions of classical particle mechanics, and the
class � of actual models is defined by sextuples
�D, S, T, s, m, f�, satisfying both the frame con-
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ditions and the substantive laws. Since external force
and mass function are regarded as theoretical, partial
potential models have the simple form �D, S, T, s�.

In a somewhat arcane way, with the notation above,
the structuralist school represents a scientific theory in
terms of quadruples of classes of models of the
following form:

��, �
p
, �

pp
, ��

where ���
p
, ����

p
, and there is an implicit

projection map π :�
p
��

pp
.

The realm of observable phenomena to which
theory users may want to apply their theory’s concepts
and laws can also by represented by suitable collec-
tions, usually denoted by �. Concretely, structuralists
propose to capture bodies of intended applications
empiricistically by ���

pp
or realistically by

���
p
. The second alternative is more appropriate

when some of the values of theoretical functions and
relations are already known. For empiricists, at any
given stage of knowledge, the set � refers to the
totality of potential data the theory is supposed to
account for. Finally, the structuralists are also able to
characterize the content of their theories. It is a range
of ways the phenomena could be (i.e., possible
configurations of data) according to the given theory.
Formally, the content Cont(�, �

p
, �

pp
, �) of a

theory consists of all subsets of partial potential
models in �

pp
whose members are extendable (by

adding suitable theoretical components) into a full
model that is a member of both � and �. Now an
empirical claim of a theory is just a simple condition
� �Cont(�, �

p
, �

pp
, �), stating, in an extremely

high-flown way, that the entities to which the theory is
to be applied actually bear the structure proposed by
the theory.

Often scientific theories form a partially ordered
network of directly or indirectly related theories
(theory nets) which can be aggregated into still larger
units, called theory holons. Models in theory holons
are not necessarily of the same similarity type. These
models are usually interrelated by external links. For
example, links between Newtonian, Hamiltonian, and
Lagrangue’s mechanics can be understood as part of a
physical theory holon.

With this apparatus, Stegmu� ller and others have
(more or less) successfully reconstructed Kuhn’s the-
ory of paradigm shifts and Lakatos’ research pro-
grams. Of course, model-theoretic approaches cannot
resolve all problems of philosophy of science, but they
can make them clearer and hopefully more tractable.

More recently, some philosophers of science (e.g.,
Mormann 1996) have considered casting the structural
approach to scientific theories in the framework of
category theory. In this approach, objects of categories
are given by models or model classes, or pairs of such
classes (e.g., ��

p
, ��), and the arrows are appro-

priate structure-preserving maps (e.g., sending pairs of
model classes to their direct images). It is plausible

enough to treat theories category-theoretically, but it
seems far less clear how to isolate interesting and
powerful categories that include a number of decisive
constructions, essential for characterizing the struc-
ture and dynamics of actual scientific theories.

Another mathematical direction in twentieth–
twenty-first century philosophy of science is the
algorithmic (computational) approach (see Algor-
ithms and Algorithmic Complexity). Along the lines of
Chaitin (1992), one can consider syntactically formu-
lated scientific theories of empirical phenomena as
analogs of algorithms or computer programs, capable
of encapsulating all data available about the phenom
ena in question. The reason for doing this is that the
interpretation of theories as programs and data as
program outputs leads to an important measure of
algorithmic complexity of scientific theories. The
algorithmic complexity of a theory of a particular
phenomenon is taken to be the length of the shortest
program (understood as the counterpart of the theory)
that reproduces all pertinent data about the phenom-
enon. Here, the length can be measured by the
number of symbols needed to present the program in
a universal programming language. According to the
algorithmic approach, the point of a scientific theory is
to reduce the arbitrariness in its data. If the program
that reproduces the data (and serving as the theory’s
counterpart) has the same length as the body of data
itself, then the theory is obviously redundant. Algor-
ithmically incompressible data possess no regularities
whatsoever. They are random in the sense that they
can be neither predicted not characterized by laws
descriptively shorter than the body of data itself.
Chaitin points out that these ideas of complexity can
be extended readily to empirical systems. Specifically,
algorithmic complexity of an empirical system is the
length of the shortest program that simulates (or
describes) it.

The dual idea of organizational complexity (compu-
tational cost) derives from the running time for the
shortest program that generates the data. To ap-
preciate the nicety of this concept, observe that while
the time required for solving finite systems of algebraic
equations grows only as a polynomial function of the
number of equations, the solution time for the famous
Tower of Hanoi toy problem increases exponentially
with the number of rings. For example, with only 64
rings the problem requires 2���1 steps, taking over
five trillion years with one ring transfer per 10 seconds.
In brief, organizational complexity subdivides the
class of computable entities into those that are
‘practically’ computable and those that are not.
Algorithmic and computational approaches are at the
heart of many modern logical techniques, applied in
philosophy of science. These approaches suggest that
scientific theories and systems can be compared with
respect to both their degrees of algorithmic com-
pressibility and amounts of organizational complexity
(intrinsic depth).
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4. Conclusion

The most immediate connection between philosophy
of science and mathematics is via the structure of
scientific theories. Although all three approaches
examined here are employed frequently in actual
scientific work, they harbor serious difficulties. The
popular set-theoretical predicate approach does not
draw a line between empirical and mathematical
theories. A far more specialized topological state space
method fails to provide sufficient support for the
empirical meaning of its topological structure. Finally,
the extensive complexity found in the structuralist
methodology generates pessimism regarding the re-
construction of actual scientific theories. Be that as it
may, close analysis of these different approaches will
affirm that the semantic method has cast a good deal
of light on the nature of scientific theories and
therefore will stay for the present. There is, however, a
strong possibility that in the foreseeable future the set-
theoretic approach will be replaced gradually by the
methods of category theory.

See also: Axiomatic Theories; Explanation: Con-
ceptions in the Social Sciences; Functional Ex-
planation: Philosophical Aspects; Kuhn, Thomas S
(1922–96); Logical Positivism and Logical Empiri-
cism; Reduction, Varieties of; Structuralism
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Mathematical Psychology

Mathematics has been used in psychology for a long
time, and for different purposes. When William James
(see Miller 1964) writes

Self-esteem�
Success

Pretensions
(1)

he is using mathematical notation metaphorically.
Because no method is provided to measure the three
variables, the equation cannot be taken literally. James
means to convey, by a dramatic formula, the idea that
if your pretensions increase without a corresponding
increase of your success, your self-esteem will suffer.
Such usages of mathematics, which (Miller 1964) calls
‘discursive’, can be found in psychological discourse at
least since Aristotle. They were especially in favor in
the last three centuries, often in the guise of some
monomial equation resembling those of classical
physics, whose success invited emulation. Examples
can be found in the works of Francis Hutcheson,
Moritz W. Drobisch, Johann F. Herbart, or more
recently, Kurt Lewin, Edward C. Tolman, and Clark
L. Hull. Despite their historical interest, we shall not
review such metaphorical uses of mathematics here
(see rather Boring 1950, or Miller 1964).

In this article, we reserve the term ‘mathematical
psychology’ to the elaboration and the testing of
mathematical theories (or models) for behavioral data.
In principle, such a theory entails an economical
representation of a particular set of data in math-
ematical terms, where ‘economical’ means that the
number of free parameters of the theory is substan-
tially smaller that the number of degrees of freedom
(e.g., independent variables) in the data. In that sense,
mathematical psychology plays for behavioral data
the role that mathematical physics or mathematical
biology play for physics or biology, respectively. In the
best cases, the theory is cast in probabilistic terms and
is testable by standard statistical methods. The large
majority of such mathematical theories for behavioral
data have emerged from four partially overlapping
traditional fields: psychophysics, learning, choice, and
response latencies. Each of these fields is outlined
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below from the standpoint of the prominent math-
ematical models that have been proposed. Other topics
to which mathematical psychologists have devoted
much work are also mentioned.

1. The Precursors: Fechner and Thurstone

Gustav Theodor Fechner (1801–87; see Boring 1950)
was by training an experimental physicist with a strong
mathematical background. While his interests were
diverse and his contributions many—ranging from
experimental physics to philosophy—we only consider
him here as the founder of psychophysics. His main
purpose was the measurement of ‘sensation’ in a
manner imitating the methods used for the funda-
mental scales of physics, such as length or mass.
Because ‘sensation’ could not be measured directly,
Fechner proposed to evaluate the difference between
the ‘sensations’ evoked by two stimuli by the difficulty
of discriminating between them.

To be more specific, we introduce some notation.
We write x, y, etc. for some positive real numbers
representing physical intensities measured on some
ratio scale, e.g., sound pressure level. Let P(x, y) be the
probability that stimulus x is judged to be louder than
stimulus y. Cast in modern terms (cf. Falmagne 1985),
Fechner’s idea amounts to finding a real valued
function u defined on the set of physical intensities,
and a function F (both strictly increasing and con-
tinuous) such that

P(x, y)�F [u(x)�u(y)] (2)

This equation is supposed to hold for all pairs of
stimuli (x, y) and (x�, y�) such that 0�P(x, y)� 1
(i.e., subjectively, x is close to y and x� is close to y�). If
Eqn. (2) is satisfied, then the function u can be regarded
as a candidate scale for the measurement of ‘sensation’
in the sense of Fechner. A priori, it is by no means clear
that a scale u satisfying Eqn. (2) necessarily exists. A
necessary condition is the so-called Quadruple Con-
dition: P(x, y)�P(x�, y�) if and only if P(y, y�)�
P(y, y�), where the equivalence is assumed to hold
whenever the four probabilities are defined for
0�P� 1. In the literature, the problem of con-
structing such a scale, or of finding sufficient condi-
tions for its existence, has come to be labeled Fechner’s
Problem. An axiomatic discussion of Fechner’s Prob-
lem can be found in Falmagne (1985).

For various reasons, partly traditional, psycho-
physicists often prefer to collect their data in terms of
discrimination thresholds, which can be obtained as
follows from the discrimination probabilities P(x, y).
We define a sensiti�ity function ξ: (y, ν)� ξν(y) by
the equivalence: ξν(y)�x if and only if P(x, y)� ν.
The Weber function ∆: (y, ν)�∆ν(y) (from E. E.
Weber 1795–1878, a colleague of Fechner, professor
of anatomy and physiology at Leipzig) is then defined
by the equation ∆ν(y)� ξν(y)� ξ

�.�
(y).

Figure 1
The Weber function ∆ in a case where P(y, y)� .5;
thus, ξ

�.�
(y)� y. The S-shape function P(., y):

x � P(x, y) is called a psychometric function

A graphic representation of these fundamental
concepts of classic psychophysics is given in Fig. 1, in
a special case where P(y, y)� 0.5 for a particular
stimulus y. For each value of y, the S-shaped function
P(., y): x�P(x, y) is called a psychometric function.

Starting with Weber himself, the Weber function ∆
has been investigated experimentally for many sensory
continua. In practice, ∆ν(y) is estimated by stochastic
approximation (e.g. the methods of Robbins and
Monro, and Levitt; see Wasan 1969) for one or a few
criterion values of the discrimination probability ν and
for many values of the stimulus y. A typical finding is
that, at least for stimulus values in the midrange of the
sensory continuum and for some criterion values ν,
∆ν(y) grows approximately linearly with y:

∆ν(y)� yC(ν) (3)

for some function C depending on the criterion. The
label Weber’s Law is attached to this equation. It is
easily shown that Eqn. (3) is equivalent to the
homogeneity equation

P(λx, λy)�P(x, y) (λ� 0)

which in turn leads to P(x, y)�H(logx�logy), with
H(s)�P(es, 1). This means that the function u in Eqn.
(2) has the form

u(y)�A logy�B (4)

where the constantsA� 0 andB arise fromuniqueness
considerations for both u and F. Equation (4) has been
dubbed Fechner’s Law. Our discussion indicates that,
in the framework of Eqn. (2), Weber’s Law and
Fechner’s Law are equivalent. Much of contemporary
psychophysics evolved from Fechner’s ideas (see
below).

The most durable contribution of Leon Louis
Thurstone (1887–1955) to mathematical psychology is
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his Law of Comparati�e Judgements (see Bock and
Jones 1968), a cornerstone of binary choice theory
closely related to Eqn. (2) of Fechner’s Problem.
Thurstone supposed that a subject confronted with a
choice between two alternatives x and y (where x, y are
arbitrary labels and do not necessarily represent
numerical values) makes a decision by comparing the
sampled values of two random variables U

x
and U

y

associated with the alternatives. Suppose that these
random variables are independent and normally dis-
tributed, with means µ(x), µ(y), and variances σ(x)�,
σ(y)�, respectively. Denoting by Φ, as is customary,
the distribution function of a standard normal random
variable, this leads to

P(x, y)�P(U
x
�U

y
)�Φ0 µ(y)�µ(y)

(σ(x)��σ(y)�)��
1 (5)

Assuming that all the random variables have the same
variance σ��α��2, we obtain

P(x, y)�Φ[u(x)�u(y)] (6)

with u(x)�µ(x)�α and F�Φ, a special case of Eqn.
(2). Equations (6) and (5) are called Case III and Case
V of the Law of Comparative Judgements, respectively
(cf. Bock and Jones 1968). Thurstone’s model has been
widely applied in psychophysics and choice. Other
models in the same vein have been proposed by various
researchers (e.g. Luce 1959, Luce and Suppes 1965).
Thurstone’s other important contributions are in
learning theory, and especially Multiple-Factor Analy-
sis—the title of one of his books (see Miller 1964).

2. The Beginning: Mathematical Learning
Theory

Two papers mark the beginning of mathematical
psychology as a distinguished research field: one by
W. K. Estes entitled Toward a Statistical Theory of
Learning and published in 1950 and the other by R. R.
Bush and F. Mosteller which appeared the following
year (cf. Atkinson et al. 1965; see also Mathematical
Learning Theory, History of). These works were the
highlights of a movement spear-headed by R. R. Bush
and R. D. Luce at the University of Pennsylvania, and
R. C. Atkinson, W. K. Estes, and P. Suppes at
Stanford, which set out to formalize mathematical
learning theories in terms of stochastic processes, and
especially,Markov processes (cf. Bharucha-Reid 1960,
1988). There were good reasons for such a devel-
opment at that time. The previous decade had been
plagued by fruitless controversies concerning the basic
mechanisms of learning. While a considerable experi-
mental literature on learning was available (cf.
Hilgard 1956), the statistical tools in use for the
analysis of the data were poor, and the prominent

theories ambiguous. When mathematics was used, it
was metaphorically (in the sense of the first paragraph
of this article). Moreover, the scope of the theories
were ambitious, covering a vast class of experimental
situations loosely connected to each other concep-
tually. A typical example of such an endeavor is C. L.
Hull’s theory (cf. Atkinson et al. 1965, Boring 1950).
By contrast, the Markov models developed by Bush,
Estes, and their followers were designed for specific
experimental situations. Under the influence of
Suppes, a philosopher of science from Stanford who
played a major role in the development of math-
ematical psychology, these models were often stated
axiomatically. As a consequence, the predictions of
the models could, in many cases, be derived by
straightforward mathematical arguments. Two classes
of models were investigated.

2.1 Finite State Marko� Chains

The basic idea here is that the subject’s responses in a
learning experiment are the manisfestations of some
internal states, which coincide with the states of a finite
Markov chain. The transitions of the Markov chain
are governed by the triple of events (stimulus, re-
sponse, reinforcement) occurring on each trial. In
many situations, the number of states of the Markov
chain is small. For the sake of illustration, we sketch a
simple case of the so-called one-element model, in
which the chain has only two states which we denote
by N and K. Intuitively, N stands for the ‘naive’ state,
and K for the ‘cognizant’ state. On each trial of the
experiment, the subject is presented with a stimulus
and has to provide a response, which is either labeled
as C (correct) or as F (false). For concreteness, suppose
that the subject has to identify a rule used to classify
some cards into two piles. Say, a drawing on each card
has either one or two lines, which can be either (both)
straight or (both) curvy, and either (both) vertical or
(both) horizontal. The subject must discover that all
the cards with curvy lines and only those, go on the left
pile. The subject is told on each trial whether the
chosen pile is the correct one.

In words, the axioms of the model are as follows.
[M1] The subject always begins the experiment in the
naive state N; [M2] the probability of a transition from
the naive state N to the cognizant state K is equal to a
parameter 0� θ� 1, constant over trials, regardless
of the subject’s response; [M3] in state N, the prob-
ability of a correct placement is equal to a parameter
0�α� 1, constant over trials; [M4] in state K, the
response is always correct. The derivation of the model
can either be based on a two-state Markov chain with
state space �N, K �, or on a three-state Markov chain
with state space �NC, NF, KC � (where N, K denote the
subject’s cognitive states and C, F the responses). In
either case, the derivations are straightforward. Notice
that, from axioms [M1] and [M2], the trial number of
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the occurrence of the first K state has a geometric
distribution with parameter θ. Writing S

n
and R

n
for

the cognitive state and the response provided on trial
n� 0, 1, … (thus, S

n
�N, K and R

n
�C, F ), we get

easily for n� 0, 1…,

P(S
n
�N )� (1�θ)n

P(R
n
�C �S

n
�N )�α, P(R

n
�C �S

n
�K )� 1

P(R
n
�C )� 1�(1�θ)n(1�α)

which implies, with p
n
�P(R

n
�C)

p
n+�

� (1�θ)p
n
�θ (7)

A strong prediction of this model is worth pointing
out: the number of correct responses recorded before
an error occurring on trial number n�1 should be
binomially distributed with parameters α and n.
(Indeed, all the subjects’ responses have been gener-
ated by a naive state.) As demonstrated in the work of
P. Suppes and R. Ginsberg (see Atkinson et al. 1965),
this prediction is surprisingly difficult to reject experi-
mentally, at least in some situations.

This model is only one of a large class of finite state
Markov models that were developed for diverse
experimental situations ranging from concept learning
to psychophysics and reaction time, mostly between
the early 1950s and the late 1960s. Another closely
related but essentially different class of models, in-
tended for the same kind of learning experiments, was
also investigated.

2.2 Linear Operator Models

To facilitate the comparison, we take the same concept
identification experiment as above, involving the
classification of cards into two piles, and we consider
a simple representative of this class of models. As
before, we denote by R

n
the response on trial n. We

take as the sample space the set of all sequences (R
�
,

R
�
,…, R

n
,…), with R

n
�C, F for n� 0, 1,… . We also

define pω,�
�P(R

�
�C), pω,n

�P(R
n
�C�R

n��
,…,

R
�
), n� 1, 2,… . Let 0� θ� 1 be a parameter. The

two axioms of the model are as follows: for n� 0, 1,…

[L1] pω,n+�
� (1�θ)pω,n

�θ, if R
n��

�F

[L2] pω,n+�
� pω,n

, if R
n��

�C

Thus, the model has two parameters pω,�
and θ, and

learning occurs only when false responses are pro-
vided. As in the case of the finite Markov chain
models, many predictions could be computed from
such models, which could then be tested on the type of
learning data traditionally collected by the experi-
menters. For both classes of models, the results of such
enterprises were often quite successful. Nevertheless,
the interest for such models waned during the 1960s, at
least for learning situations, because the researchers
gradually realized that their simple mechanisms were

far too primitive to capture all the intricacies revealed
by more sophisticated analyses of learning data (see
especially Yellott 1969). General presentations of this
topic can be found in Atkinson et al. (1965) for the
finite state Markov learning models, and in Estes and
Suppes (1959) for the linear operator models. A
mathematical discussion of Markov processes for
learning models is contained in Norman (1972).

Despite the partial failure of these models to provide
a satisfactory detailed explanation of traditional learn-
ing data, their role was nevertheless essential in the
introduction of modern probability theory (in par-
ticular stochastic processes) and axiomatic methods in
theoretical psychology, and in promoting the emerg-
ence of mathematical psychology as a field of research.
In recent years, a renewed interest in learning theory
has appeared from the part of some economists (see
Mathematical Learning Theory).

3. Psychophysics

The main research topics in psychophysics can be
traced back to the ideas of Fechner and Thurstone
outlined in Sect. 1. Fechner’s method of measuring
sensation is indirect, and based on the difficulty of
discriminating between two stimuli. Under the impe-
tus of S. S. Stevens a psychologist from Harvard,
different experimental methods for ‘scaling’ sensation
became popular.

3.1 Direct Scaling Methods

In the case of the magnitude estimation method,
Stevens (1957) asked his subjects to make direct
numerical judgements of the intensities of stimuli. For
example, a subject may be presented with a pure tone
of some intensity x presented binaurally, and would be
required to estimate the magnitude of the tone on a
scale from 1 to 100. Typically, each subject would only
be asked to provide one or a couple of each estima-
tions, and the data of many subjects would be
combined into an average or median result which we
denote by φ(x). In many cases, these results would be
fitted reasonably well by the so-called Power Law φ(x)
�αxβ or such variants as φ(x)�αxβ�γ and φ(x)�
α(x�γ)β. In the cross-modality matching method, the
subject is presented with some stimulus from one
sensory continuum (e.g., loudness), and is required to
select a stimulus from another sensory continuum
(e.g., brightness) so as to match the two subjective
intensities. Power laws were often also obtained in
these situations. In the context of a discussion con-
cerning the measurement of sensation, the difference
of forms between Eqn. (4) and the Power law was
deemed important. While not much mathematical
theorizing was involved in any particular application
of these ideas, a real challenge was offered by the need
to construct a comprehensive theory linking all im-
portant aspects of psychophysical methods and data.
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Figure 2
An example of payoff matrix. The subject collects 4
monetary units in the case of a correct detection (or
hit)

The most ambitious effort in this direction is due to
Krantz (1972). For a slightly different approach to
direct scaling, see Anderson (1981).

3.2 Functional Equation Methods

Because the data of psychophysical experiments are
typically noisy, the theoretician may be reluctant to
make specific assumptions regarding the form of some
functions entering in the equations of a model. An
example of such a model is Fechner Eqn. (2), in
which the functions u and F are not specified a priori.
In such cases, the equations themselves may sometimes
specify the functions implicitly. For instance, if we
assume that both Weber’s Law and Eqn. (2) hold, then
Fechner’s Law must also hold, that is, the function u
must be logarithmic, as in Eqn. (4). Many more
difficult cases have been analyzed (cf. Falmagne 1985)
(see Functional Equations in Beha�ioral and Social
Sciences).

3.3 Signal Detection Theory

Response strategies are often available to a subject in
a psychophysical experiment. Consider a situation in
which the subject must detect a low intensity stimulus
presented over a background noise. On some trials,
just the background noise is presented. The subject
may have a bias to respond ‘YES’ on some trials even
though no clear detection occurred. This phenomenon
prevents a straightforward analysis of the data because
some successful ‘YES’ responses may be due to lucky
guesses. A number of ‘signal detection’ theories have
been designed for parsing out the subject’s response
strategy from the data. The key idea is to manipulate
the subject’s strategy by systematically varying the
payoff matrix, that is, the system of rewards and
penalties given to the subject for his or her responses.
These fall into four categories: correct detection or
‘hit’; correct rejection; incorrect detection or ‘false
alarm’; and incorrect rejection or ‘miss.’ An example
of a payoff matrix is displayed in Fig. 2. (Thus, the
subject collects four monetary units in the case of a
correct detection, and looses one such unit in the case
of a false alarm.)

For any payoff matrix θ, we denote by p
s
(θ) and

p
n
(θ) the probabilities of a correct detection and of

false alarm, respectively. Varying the payoff matrix θ
over conditions yields estimates of points (p

s
(θ), p

s
(θ))

in the unit square. It is assumed that (except for
experimental errors) these points lie on a ROC
(Recei�er Operator Characteristic) curve representing
the graph of some ROC function ρ: p

n
(θ)� p

s
(θ). The

function ρ is typically assumed to be continuous and
increasing. The basic notion is that the subject’s
strategy varies along the ROC curves, while the
discriminating ability varies across these curves. The
following basic random variable model illustrates this
interpretation. Suppose that to each stimulus s is
attached a random variable U

s
representing the effect

of the stimulus on the subject sensory system. Simi-
larly, let U

n
be a random variable representing the

effect of the noise on that system. The random
variables U

s
and U

n
are assumed to be independent.

We also suppose that the subject responds ‘YES’
whenever some threshold λθ (depending on the payoff
matrix θ) is exceeded. We obtain the two equations

p
s
(θ)�P(U

s
� λθ), p

n
(θ)�P(U

n
� λθ) (8)

The combined effects of detection ability and strategy
on the subject’s performance can be disentangled in
this model, however. Under some general continuity
and monotonicity conditions and because U

s
and U

n

are independent, we get

P(U
s
�U

n
)�&

�

��

P(U
s
� λ) dP(U

n
�λ)�& �

�

ρ(p)dp

(9)

with ρ the ROC function and after changing the
variable from λ to p

n
(λ)� p. Thus, for a fixed pair

(s, n), the area under the ROC curve, which does not
depend on the subjects’ strategy, is a measure of the
probability that U

s
exceeds U

n
. Note that Eqn. (9)

remains true under any arbitrary continuous strictly
increasing transformation of the random variables.
For practical reasons, specific hypotheses are often
made on the distributions of these random variables,
which are (in most cases) assumed to be Gaussian,
with expectations µ

s
�E(U

s
) and µ

n
�E(U

n
), and a

common variance equal to 1. Replotting the ROC
curves in (standard) normal–normal coordinates, we
see that each replotted ROC curve is a straight line
with a slope equal to 1 and an intercept equal to µ

s
–µ

n
.

Obviously, this model is closely related to Thur-
stone’s Law of Comparative Judgements. Using deri-
vations similar to those leading to Eqns. (5) and (6)
and defining d�(s, n)�µ

s
�µ

n
, we obtain P(U

s
�U

n
)

�Φ(d�(s, n)��2), an equation linking the basic signal
detectability index d� and the area under the ROC
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curve. The index d� has become a standard tool not
only in sensory psychology, but also in other fields
where the paradigm is suitable and the subject’s
guessing strategy is of concern. Multidimensional
versions of the Gaussian signal detection model have
been developed. Various other models have also been
considered for such data, involving either different
assumptions on the distributions of the random
variables U

s
and U

n
, or even completely different

models (such as ‘threshold’ models). Presentations of
this topic can be found in Green and Swets (1974), still
a useful reference, and MacMillan and Creelman
(1991) (see Signal Detection Theory).

Mathematical models for ‘multidimensional’ psy-
chophysics were also developed in the guise of Geo-
metric representations of perceptual phenomena, which
is the title of a recent volume on the topic (Luce et al.
1995; see in particular Indow’s chapter).

4. Measurement and Choice

Because they were proccupied with the scientific bases
of their discipline, a number of mathematical psycho-
logists have devoted considerable efforts to the eluci-
dation of the foundation of measurement theory, that
is, the set of principles governing the use of numbers in
the statement and discussion of scientific facts and
theories. The reader is referred to the articles of this
encyclopedia dealing with this rather specialized topic
of philosophy of science, which concerns not only
psychology, but science in general. An up-to-date
account of the results can be found in the three
volumes of Foundation of Measurement by D. H.
Krantz, R. D. Luce, P. Suppes and A. Tversky in
varying orders depending on the volume (see Meas-
urement Theory: History and Philosophy).

The literature on Choice Theory is extensive.
Contributors come from diverse fields including math-
ematical psychology, but also microeconomics, pol-
itical science, and business—the latter two being
concerned with the study of voters or consumers’
choices. Early on, the literature was dominated by
Thurstone’s Law of Comparative Judgements, which
still remains influential. Many other situations and
models have been analyzed however (see Risk: Theo-
ries of Decision and Choice). We only give a few
pointers here.A generalization of theThurstone model
is obtained by dropping the assumption of normality
of the random variables U

x
and U

y
in Eqn. (5) (i.e., the

last equation in (5) does not necessarily hold). Despite
many attempts, the problem of characterizing this
model in terms of conditions on the binary choice
probabilities, posed by Block and Marschak (in 1960;
see Suppes et al. 1989), is still unsolved. In other
words, we do not know which set of necessary and
sufficient conditions on the choice probabilities P(x, y)
guarantee the existence of the random variables U

x
, U

y

satisfying the first equation in (5) for all x, y in the
choice set. A number of partial results have been
obtained by various authors, however.

In the multiple choice paradigm, the subject is
presented with a subset Y of a basic finite set � of
objects and is required to select one of the objects in Y.
We denote by P(x; Y ) the probability of selecting x in
Y. By abuse of notation, we also write P(X; Y )�
�

x�X
P(x;Y ). Suppose that P� 0. The Choice Axiom,

proposed by Luce (1959), states that, for all
Z�Y�W��, we have

P(Z;Y )P(Y;W )�P(Z;W ) (10)

Defining the function �:x�P(x;X), Eqn. (10) yields
immediately (with Z��x� and W�X )

P(x;Y)�
�(x)

�
y�Y

�(y)

for all Y�� and x �Y. This model plays an important
role in the literature. In the binary case, it has an
interpretation in terms of random variables as in the
Thurstone model, but these random variables, rather
than being Gaussian, have a negative exponential
distribution (see Falmagne 1985).

In the general case of such a random variable model
for the multiple choice paradigm, we simply suppose
that to each x in � is attached a random variable U

x

such that, for all subsets X of � and all x in X, we have

P(x;X )�P(U
x
�max �U

y
�y �X �) (11)

where ‘max’ stands for ‘maximum’ (of the random
variables in the set X ). The characterization problem
for this model has been solved by Falmagne 1978). As
in the binary case, specific assumptions can be made
on the distributions of these random variables.

Models based on different principles have also been
proposed for the multiple choice paradigm. For
example, in the elimination by aspects model, due to
A. Tversky (see Suppes et al. 1989), a subject’s choice
of some object x in a set X is regarded as resulting from
an implicit Markovian-type process gradually nar-
rowing down the acceptable possibilites.

Among other important lines of research on choice
theory germane of mathematical psychology, we
mention subjecti�e utility theory—especially as formu-
lated in the work of L. J. Savage—and its recent
generalization rank-dependent utility (see Luce 2000).
For reviews of probabilistic choice models, the reader
may consult Luce and Suppes (1965) or Suppes et al.
(1989). A sample of some recent works can be found
in Marley (1997) (see Risk: Theories of Decision and
Choice).
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5. Response Latency Mechanisms

The latency of a response has been used as a behavioral
index of the sensory or mental processes involved in
the task since the inception of experimental psycho-
logy in the nineteenth century. Many mathematical
models are based on F. C. Donders’ idea (originally
published in 1868–9) that the observed latency of a
response is a sum of a number of unobservable
components including at least a sensory, a decision,
and a motor response part (see, especially, the work of
S. Sternberg; cf. Luce 1986). These models make
various assumptions on the distributions of the com-
ponent latencies, which are often taken to be inde-
pendent. w. G. McGill, for instance, assumes that the
component latencies are all distributed exponentially
and independently, with possibly different parameters,
so that their sum is distributed as a general gamma
random variable (see Luce 1986). Another category of
models is grounded on the assumption that the
observed response results from an unobservable
random walk with absorbing barriers as in the work of
Donald Lanning or Steve Link. The basic reference in
this field is Luce (1986) (see also Townsend and Ashby
1983).

6. Other Topics

From these four traditional areas, research in math-
ematical psychology has grown to include a wide
variety of subjects. Current research includes many
aspects of perception, cognition, memory, and more
generally information processing (cf. Dosher and
Sperling 1998). In some cases, the models can be seen
as more or less direct descendants of those proposed
by earlier researchers in the field. The multinomial
process tree models (Batchelder and Riefer 2000), for
instance, while not dealing in principle with learning,
is in the spirit of the Markovian models of the learning
theorists. The same remark applies to the stochastic
assessment models used in knowledge spaces research
(Doignon and Falmagne 1999; see Knowledge Spaces).
However, the advent of powerful computers also gave
rise to different types of models for which the pre-
dictions could be obtained by simulation, rather than
by mathematical derivation. Representative of this
trend are the parallel distributed processing models
(Rumelhart and McClelland 1986), the complex
memory models such as those reviewed by Clark and
Grondlund (1996), the neural networks models and
the multidimensional scaling techniques (see Multi-
dimensional Scaling in Psychology).

The research in psychometrics concerns the elab-
oration of statistical models and techniques for the
analysis of test results. As suggested by the term, the
main objective is the assignment of one or more
numbers to a subject for the purpose of measuring
some mental or physical traits. In principle, such a
topic could be regarded as part of our subject. For

historical reasons, however, this line of work has
remained separate from mathematical psychology.

7. The Journals, the Researchers, the Society

The research results in mathematical psychology are
mostly published in specialized journals such as the
Journal of Mathematical Psychology, Mathematical
Social Sciences, Psychometrika, Econometrica and
Mathe�matiques, Informatique et Sciences Humaines.
Some of the work also appears in mainstream publi-
cations, e.g., Psychological Re�iew or Perception and
Psychophysics. Early on, the research was typically
produced by psychologists, and the work often had a
strong experimental component. Over the last couple
of decades other researchers became interested in the
field, coming especially from economics and applied
mathematics.

The Society for Mathematical Psychology was
founded in 1979. The society manages the Journal of
Mathematical Psychology via its Board of Editors, and
organizes a yearly meeting gathering about 100 parti-
cipants coming from all over the world. The European
Mathematical Psychology Group (EMPG) is an in-
formal association of about 100 scientists meeting
every summer at some European university. The first
meeting was in 1971. For details regarding the history
of the field, see Mathematical Psychology, History
of.

See also: Measurement Theory: History and Philo-
sophy; Mathematical Learning Theory, History of;
Mathematical Psychology, History of; Mathematical
Learning Theory; Psychophysics
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Mathematical Psychology, History of

‘Mathematical psychology’ constitutes the uses of
mathematics in extracting information from psycho-
logical data and in constructing formal models of
behavioral and cognitive phenomena. Its evolution is
traced from faltering beginnings in the early nineteenth
century to a flowering in the mid-1900s.

1. What Do Mathematical Psychologists Do?

During the history of psychology, the role of math-
ematics in research and theory construction has
assumed many different forms. Even before psycho-
logy had gained recognition as a science independent
of philosophy, efforts were underway to formulate
quantitative laws describing unitary relations between
indicators of mental processes and temporal or other
physical variables. This activity, conducted in the hope
of emulating the achievements of physical scientists
like Kepler and Galileo has yielded laws describing,
for example, the growth of sensation as a function of
intensity of a light or sound, the fading of memories
over time, and the rate at which people or animals
work as a function of the rate atwhich the environment
makes rewards available.

As psychological research expanded in scope and
complexity during the early decades of the twentieth
century, the search for simple laws largely gave way to
the formulation of more elaborate models in which
relations between behavioral measures and multiple
causal variables are mediated by connections to
hypothesized underlying processes. By mid-century,
this approach had matured to the point of contributing
substantially to the interpretation of many aspects of
human cognition and behavior, including the encoding
of stimulus representations during perception, search-
ing of memory during recognition and recall, and
making decisions in situations involving uncertainty
and risk.

The focus of activity of the new specialty broadened
as it gained a secure footing in the fabric of psycho-
logical sciences. An early phase in which the role of
mathematical psychologists was limited to adapting
familiar mathematical tools to existing problems of
data analysis and theory construction gradually gave
way to a new phase in which the goal was to anticipate
new problems. Thus, to an increasing extent during
the later 1900s, mathematical psychologists have
devoted intensive efforts to the investigation of math-
ematical structures and systems that might offer
potentialities for future application in psychological
theory construction. Examples include studies of non-
Euclidean geometries, algebraic structures, functional
equations, graphs, and networks. Results of these
investigations, originally conducted at an abstract
level, have already found important applications to
aspects of visual perception, memory, complex learn-
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Table 1
Professional milestones in the history of mathematical psychology

Date Event

1963 Publication of Handbook of Mathematical Psychology
1964 Founding of Journal of Mathematical Psychology
1965 Founding of British Journal of Mathematical and Statistical Psychology
1965 Publication of Atkinson, Bower, and Crothers’ textbook of mathematical learning theory
1968 Founding of Society for Mathematical Psychology
1970 Publication of Restle and Greeno’s textbook of mathematical psychology
1971 Formation of European Psychology Group
1973 Publication of Laming’s textbook of mathematical psychology
1976 Publication of Coombs, Dawes, and Tversky’s textbook of mathematical psychology

ing, psychological measurement, and decision making.
(For reviews of these developments, see Dowling et al.
1998, Geissler et al. 1992, Suppes et al. 1994.)

2. The Route to Mathematical Psychology

Although precursors can be identified as far back as
the early 1700s, mathematical psychology in the sense
of a member of the array of psychological sciences
took form with remarkable abruptness shortly after
the middle of the twentieth century. In the next two
sections, the course of development is traced in terms
of notable events bearing on both the professional and
the scientific aspects of the discipline.

2.1 Professional Milestones

A scientific discipline is defined not only by the
common research focus of its continually changing
membership but by the means it has developed to cope
with the central problem of communication. Before
1960, investigators with common interests in the
conjunction of mathematics and psychology had no
publications devoted to communication and pres-
ervation of research results, no conventions to provide
for face-to-face exchange of ideas, no textbook listings
for mathematical psychology courses in university
departments. The suddenness with which the situation
changed can be seen in Table 1, which traces the
emergence of an academic specialty of mathematical
psychology in terms of some professional, or organi-
zational, milestones.

A quantitatively oriented journal, Psychometrika,
founded in 1936 by the Psychometric Society, has
continued publication to the present, but both the
journal and the society have specialized in the limited
domain of theory and methods pertaining to psycho-
logical tests. On the appearance in 1963 of the three-
volume Handbook of Mathematical Psychology, both
psychometricians and psychologists at large must have
been surprised at the volume of work extending across

Table 2
Scientific milestones in the history of mathematical
psychology

Date Contribution

1738 Measurement of risk
1816 Model for processes of thought
1834 Weber’s law
1860 Fechner’s law
1904 Factor analysis
1927 Theory of comparative judgment
1944 Game theory

general experimental and applied psychology being
produced by a heterogeneous but as yet little known
post-World War II cohort of mathematical psycholo-
gists. Some of the more senior investigators in this
growing specialty, among them R. C. Atkinson,
R. R. Bush, C. Coombs, W. K. Estes, R. D. Luce, and
P. Suppes, had even before publication of the Hand-
book begun informal discussions of ways of meeting
the need for a new publication outlet, and these led to
the founding of the Journal of Mathematical Psy-
chology in 1964. Clearly the train of events was
paralleled in countries other than the US, for the
British Journal of Mathematical and Statistical Psy-
chology (replacing the British Journal of Statistical
Psychology) began publication the following year. By
the middle of the 1970s, the discipline of mathematical
psychology, now somewhat more visible, was being
well served by its own societies, journals, and text-
books.

2.2 Scientific Milestones

In terms of theoretical and methodological advances,
progress along the path from the earliest precursors to
the dramatic expansion of mathematical psychology
in the 1950s is marked by a long sequence of scientific
milestones, from which a small sample is listed in
Table 2 and reviewed in this section.
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2.2.1 Measurement of risk. Choice of a starting
point for the sequence is somewhat arbitrary, but
Miller (1964) suggests for this role a monumental
achievement of the probabilist D. Bernoulli. In the
early eighteenth century as in the late twentieth,
coping with risk was a central concern of many
people, both rich and poor. Thus there was, and
continues to be, need for principled guidance for
making wise choices, not only in games of chance,
but in everyday economic activities like buying insur-
ance. Bernoulli’s contribution was to show how one
could, beginning with a few simple but compelling
assumptions about choice situations, derive by pure
mathematical reasoning the likelihood of success or
failure for various alternative tactics or strategies
even for situations that had seemed intractably
complex.

However, addressing the highly pertinent question
of why people generally fail to use the results of
Bernoulli’s mathematical analyses to make only wise
choices had to wait until a later era when mathematical
reasoning would be coupled with experimental re-
search.

2.2.2 Modeling processes of thought. The next mile-
stone in Table 2 marks the effort by one of the foun-
ders of scientific pedagogy, J. Herbart (also discussed
by Miller 1964), to build a mathematical model for hu-
man thought in terms of a competitive interplay of
ideas. Mathematically, Herbart’s model resembles
one formulated a century and a half later by the ‘beha-
vior theorist’ C. L.Hull for the oscillationof excitatory
and inhibitory tendencies during generation of a
reaction to a stimulus. However, Herbart’s precon-
ception that mathematics and experiment are anti-
thetical kept his theory on the sidelines of early
psychological research and cost him his chance at
greatness.

2.2.3 Weber’s law. No such preconception hin-
dered the work of physicists and physiologists who,
contemporaneously with Herbart, were attacking the
ancient philosophical problem of the connection be-
tween mental and physical worlds by means of experi-
ments on relations between stimuli and sensations.
Like many others, no doubt, the German physiolo-
gist E. Weber noted that the smallest change in a
stimulus one can detect depends on its magnitude—a
bright light or a loud sound, for example, requiring
a larger change than a dim light or a weak sound.
Weber went beyond this observation and, by sys-
tematic testing of observers in the laboratory with
several sensory modalities, determined that the just
noticeable change in a stimulus required for detec-
tion is a constant fraction of its magnitude, that is,

∆M�M�K (1)

where ∆M is the just noticeble change in stimulus
magnitude M, and K is a constant. Equation (1) which
became famous as Weber’s law, only holds strictly for
a limited range of magnitudes in any sensory modality,
but it applies so widely to a useful degree of ap-
proximation that it appears ubiquitously in human
engineering applications.

2.2.4 Fechner’s law. The Weber function has
entered into many theoretical developments in the
realm of sensation and perception. Among these is
the work of the physicist G. Fechner, famous for his
formulation of a quantitative relation between a sensa-
tion and the magnitude of the stimulus giving rise to
it. Fechner showed that for all stimulus dimensions
to which Weber’s law applies, the relation is logar-
ithmic, in its simplest form expressible as

S�K log(R) (2)

where S denotes the measured magnitude of sensation
produced by a stimulus of physical magnitude R, K is
a constant, and log is the logarithmic function.
Investigators in later years questioned whether
Fechner’s formula is the best choice for scaling the
relation between stimulus magnitude and sensation,
but none have questioned the importance of the work
of Weber and Fechner in producing the first glim-
merings of the power ofmathematics and experimental
observation in combination for analyzing psycho-
logical phenomena (see Psychophysical Theory and
Laws, History of ).

2.2.5 Factor analysis. The next contribution to
merit the term ‘milestone,’ the founding of factor ana-
lysis by C. Spearman about 1904, requires a digres-
sion from the chain of research developments listed
in Table 2. The data addressed by Spearman
constituted not measures of response to stimulating
situations but coefficients of correlation (a measure
of degree of association) among assessments of
academic achievement or talent and scores on psycho-
logical tests obtained for a group of school children.
An orderly pattern characterizing a matrix of these
correlations suggested that all of the abilities tapped
depended on a general mental ability factor coupled
with some minor factors specific to individual tests.
Spearman identified the general factor, termed g,
with general intelligence, an interpretation that has
been vigorously debated both in the technical liter-
ature and the popular press up to the present day.
Generalization of Spearman’s approach gave rise to
a family of methods of ‘factor analysis’ that for some
sets of test data yielded other structures, the most
popular being a small set of factors with generality
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intermediate between Spearman’s g and his specific
factors. Factor analysis continues to be a major focus
of research in psychometrics, but it has remained
outside the mainstream of mathematical psychology
(see Psychometrics).

2.2.6 Theory of comparati�e judgment. Returning
to the main line of development represented in Table
2, the direct consequence of the pioneering accom-
plishments of Weber and Fechner was the shaping of
psychophysics, a quantitative approach to elemen-
tary phenomena of sensation and perception that
continues a vigorous existence in experimental and
engineering psychology. To psychologists at large,
psychophysics may seem a narrow specialty, but
Fechner, its principal founder, was by no means a
narrow specialist. Though he pursued his research in
simple experimental situations chosen for their trac-
tability, he foresaw broad applicability for the con-
ception of psychological measurement that emerged
from it. In the vein of a proposition put forward by
the great French mathematician LaPlace much
earlier, Fechner noted that physical goods or com-
modities, including money, are significant to people
only because they generate within us representations
on an internalized scale of ‘psychic value.’ Weber’s
and Fechner’s laws should be applicable to the re-
lation between objectively measurable commodities
and psychic values just as between physical stimuli
and sensation. Developing formal machinery for oper-
ating with the internal scale of value was no trivial
matter, however, and had to wait until another in-
tellectual giant, L. L. Thurstone came on the scene
nearly three-quarters of a century later.

Thurstone began with the observation that when
people make judgments concerning almost any kind of
stimulus quality, whether as simple as shades of gray
or as complex as attractiveness of pictures or efficiency
of workers’ performance, the judgments for any given
stimulus vary somewhat over repeated tests but that,
on average, the judgments exhibit an orderly pattern,
as though based on a single attribute that might
correspond to an internalized scale of measurement.
Thurstone took a measure of the variability of re-
peated judgments (the ‘standard deviation’ in stat-
istical parlance) as the unit of measurement on the
hypothesized internal (‘subjective,’ or ‘psychological’)
scale and derived characterizations of types of scales
that arise under various conditions. Although the
Thurstonian scales were not definable by reference to
a physical device like a ruler or a thermometer, they
had some of the useful properties of familiar physical
scales, as, for example, that different pairs of pictures
separated by the same amount on a scale of at-
tractiveness would be judged equally similar on this
attribute. The body of scaling theory flowing from
Thurstone’sworkhashadalmost innumerableapplica-

tions in ability testing and assessment of performance
(see Multidimensional Scaling in Psychology).

2.2.7 Game theory. The title of Von Neumann and
Morgenstern’s Theory of Games and Economic Beha-
�ior (1944) scarcely hints at its epoch-making role in
setting the framework within which theories of human
decision making have developed. The scope of the
theory includes not only social interactions that in-
volve conflicts of interest but all situations in which
individuals or groups make choices among actions or
strategies whose outcomes involve uncertainty and
risk. von Neumann and Morgenstern converted the
intuitive notion of a behavioral strategy, prevalent
under the rubic hypothesisin early learning theories,
to a formal characterization of a decision space, and,
with their treatment of psychological value, or utility,
forged a close and enduring association between be-
havioral decision theory and psychological measure-
ment (see Decision Research: Beha�ioral; Decision and
Choice: Economic Psychology; Risk: Theories of
Decision and Choice; Game Theory).

3. Mathematical psychology in the 1950s

The pace with which important developments in
mathematical psychology appeared during the pre-
ceding two centuries could not have prepared one to
foresee the burst of activity in the 1950s that provided
most of the material for a multivolume handbook by
the end of the decade. Major research initiatives that
sprang up and flourished during these years included
the first mathematical theories of learning and mem-
ory, graph models of group structure, models of signal
detection and risky choice, computer simulation of
logical thinking and reasoning, and modeling of the
human operator as a component of a control system
(see Mathematical Learning Theory, History of;
Mathematical Psychology).

What could account for this quantum leap in the
evolution of mathematical psychology? Amajor factor
appears to be a convergence of influences from new
developments in disciplines outside of psychology:

(a) The advent of stored-program digital computers
and, with a slight lag, the branching off from computer
science of the specialty of artificial intelligence.

(b) Analyses of the foundations of physical meas-
urement by P. W. Bridgman and N. R. Campbell and
explication by G. G. Stevens (1946) of their im-
plications for psychological measurement (see e.g.,
Measurement Theory: History and Philosophy).

(c) The appearance of N. Wiener’s Cybernetics
(1948) and treatments of the mathematics of control
systems (see e.g., Motor Control Models: Learning and
Performance; Optimal Control Theory).
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(d) The flowering of communication theory
(Shannon and Weaver 1949) and exploration by
Attneave (1959) of the uses of communication and
information theory in psychology (see Information
Theory).

(e) N. Chomsky’s first formal models of grammar
(see Computational Psycholinguistics).

(f ) The work of engineers on detection of signals
occurring against noisy backgrounds in communi-
cation systems, leading to the theory of ideal observers
(see Signal Detection Theory).

These events contributed directly to the expansion
of mathematical psychology by supplying concepts
and methods that could enter directly into the for-
mulation of models for psychological phenomena. But
perhaps at least as important, they created a milieu in
which there was heightened motivation for students to
acquire the knowledge of mathematics that would
allow them to participate in the exciting lines of
research opened up for the fledgling discipline of
mathematical psychology.

See also: Categorization and Similarity Models;
Categorization and Similarity Models: Neuroscience
Applications; Fechnerian Psychophysics; Information
Processing Architectures: Fundamental Issues;
Mathematical Learning Theory; Mathematical Learn-
ing Theory, History of; Mathematical Psychology;
Memory Models: Quantitative; Psychophysical
Theory and Laws, History of; Psychophysics; Sto-
chastic Models
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Matrifocality

1. Introduction: Definition and Deri�ation of the
Term

Although there is no generally agreed upon definition
of matrifocality, and indeed the term has been applied
so variously that its meaning is quite vague, for the
purposes of this article it is defined as follows:
‘matrifocality is a property of kinship systems where
the complex of affective ties among mother and
children assumes a structural prominence because of
the diminution (but not disappearance) of male
authority in domestic relations.’

The term ‘matrifocal family’ was introduced to
solve a problem of empirical description as well as to
suggest an alternative theoretical view of the domestic
organization of rural African-Americans in the then
British Guiana (Smith 1956). After considering (and
rejecting) such terms as ‘matricentral’ and ‘matri-
archal’ to refer to the internal relations among
members of households, many of which were female-
headed (but certainly not all), the term ‘matrifocal’
was used as follows:

The household group tends to be matri-focal in the sense that
a woman in the status of ‘mother’ is usually the de facto leader
of the group, and conversely the husband-father, although de
jure head of the household group (if present), is usually
marginal to the complex of internal relationships of the
group. By ‘marginal’ we mean that he associates relatively
infrequently with the other members of the group, and is on
the fringe of the effective ties which bind the group together
(Smith 1956).

In the last sentence the words ‘‘effective ties’’ is an
undetected printer’s error; in the manuscript it reads
‘‘affective ties’’ which was, and is, the author’s in-
tention.

The term was quickly taken up and widely used in
Caribbean studies though not consistently or without
debate; it frequently was confused with ‘female-
headed.’ Since the 1950s both the use and the meaning
of matrifocality has been extended beyond the Carib-
bean as it tracked the worldwide revolution in gender
relations, in marriage patterns, and in domestic rela-
tions. Its appeal as a less precise, but more evocative,
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expression has value in pointing to the changes in
kinship practices and gender relations in the context of
broader socioeconomic and political changes, but for
the analysis of those changes something closer to its
original meaning is necessary.

2. The Term ‘Matrifocal’ and the Context of its
Introduction

Beginning in the 1930s an upsurge of labor unrest and
nationalism in the Caribbean colonies led to policies of
‘development and welfare.’ Family life became a
central issue in those policies, on the assumption that
anything differing from middle-class European family
ideals was unsuited to the modern world. Sociology
had developed quite complex theories purporting to
show that the isolated nuclear family of man, wife, and
children was not only the most highly evolved, but also
the most adapted to modern industrial society with its
complex division of labor and high degree of social
mobility based on male occupations. These ideas
converged with the assumption—the false assump-
tion—that a stable nuclear family based upon legal
marriage is natural, being found in all human societies
(see Family, Anthropology of). Given these assump-
tions, households containing women with children
by several fathers, unstable conjugal relations, con-
jugal partners living together without being legally
married, were all considered to be deviant, abnormal,
or pathological.

More technical anthropological analysis had shown
that counting descent through females did not alter
male dominance; however, matrilineal descent, that is,
the inheritance or transmission of power and economic
resources from a man to his sister’s sons (rather than
to his own sons), could lead to unstable marriage and
complicated domestic organization when the contrary
pulls of marriage and parenthood on the one hand,
and loyalty to the lineage on the other, precipitated an
array of varying domestic arrangements (see Fortes
1949).

The analysis of matrilineal systems was important
for countering the ethnocentric assumptions of nuclear
family universality and paternal authority patterns;
unfortunately, it had little influence on the emerging
discussions of matrifocality. A widely cited publi-
cation was a paper entitled A Sur�ey of the Con-
sanguine or Matrifocal Family in which the author
defined the matrifocal family as ‘a co-residential
kinship group which includes no regularly present
male in the role of husband-father’ (Kunstadter 1963).
Given this definition, it is not surprising that the
author classifies extreme matrilineal cases where
women and children live with, and under the jur-
isdiction of, the woman’s brother, as ‘matrifocal,’ but
it also excludes caseswhere a husband father is actually

present, and abandons the criterion specified by Smith
(1956) who later stated that, the term ‘matrifocal’—
specifically intended to convey that it is women in their
role as mothers who come to be the focus of relation-
ships, rather than head of the household as such—the
nuclear family is both ideally normal, and a real stage
in the development of practically all domestic groups
(Smith 1973). Kunstadter also ignored the develop-
mental cycle of domestic relations, pioneered byFortes
in his study of Ashanti. It was central to the original
concept of matrifocality because it analyzed the
changing focus of domestic authority and cohesion as
children are born and mature. Kunstadter’s paper,
because of its place of publication, its title, its
simplicity, and apparent authority, became the most
widely cited source on matrifocality, drastically mod-
ifying its meaning by equating it with a static definition
of female-headed households.

3. Family Policy and the Search for the Causes of
Po�erty

In European and North American societies it had long
been assumed that poverty and disorganized families
were at once the cause and the result of each other.
These assumptions were given vigorous new life, and a
decided racial slant, by the declaration in 1965 of a
‘War on Poverty’ in the US, when it became evident
that the material well-being of the African–American
population actually had deteriorated in spite of rev-
olutionary civil rights legislation. A report by the
United States Department of Labor (1965) purported
to find the cause of continuing social deprivation in
family structure, and more specifically in the ‘matri-
archal’ pattern of Negro families in which the roles of
husbands and wives are reversed. The term matrifocal
had been introduced precisely to avoid this kind of
false reading of the data, but both critics and defenders
of this report managed to negate that original mean-
ing,moving towards Kunstadter’s view and equating it
with matriarchal or female headed.

It is ironic that most of the suggested cures for
poverty require a return to traditional gender roles (on
the assumption that a stable nuclear family based
upon marriage is both natural and necessary for the
adequate socialization of children), while at the same
time gender roles themselveswere undergoing a radical
transformation as women of all classes increasingly
entered the labor force, bore children out of wedlock,
and frequently raised them in households without a
male head.

4. Matrifocality and Feminism

It was inevitable that the term would be taken up in the
new wave of feminism that has done so much to
transform societies in the latter quarter of the twen-
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tieth century. The idea of a stage of human evolution
in which women were dominant is not new. The Swiss
jurist Bachofen (1861), took Herodotus’s descriptions
of the matriarchal system of the Lycians as its point
of departure, but contributed to nineteenth-century
speculations about the development of patriarchy out
of primitive promiscuity through a stage of matriarchy
(see Kinship in Anthropology). The same kind of
research into myth and religion has been employed by
recent theorists of cognitive or symbolic archaeology,
most notably Marija Gimbutas and her followers.
Admirers and opponents alike of Gimbutas’s theory
of a woman-centered stage of European social devel-
opment have made free use of matrifocality in their
commentaries, referring to a matrifocal stage in the
development of European civilization (Marler 1997).
This kind of generalized use has spread far outside
anthropological circles, sometimes being used to refer
to almost any female focussed activity, whether
motherhood is involved or not. The term has also
found its way into discussions of animal behavior.

5. The Analytic Dimension of Matrifocality

Matrifocality has been identified by anthropologists in
societies too numerous to list here, and including such
varied cases as Java, Portugal, Thailand, Italy, South
Africa, and Brazil, as well as the locus classicus of the
Caribbean and urban North America. Many have
used the broader definition of female-headed or
female-dominated households and pointed to the
economic difficulties faced by husband-fathers as a
presumed cause of matrifocality, thus, implicitly (if
not explicitly) characterizing such families as abnor-
mal forms of the nuclear family. However, all raise the
theoretical issue of the relations among class, status,
gender, and the family. Matrifocality is never an
isolated condition or a simple cultural trait; it must
always be considered in the context of the entire social
system of which it is a part.

One of the first studies to address that issue was the
study of marriage in the context of race and class in
nineteenth century Cuba (Martinez-Alier 1974). She
showed the effect upon domestic organization of the
marginalization of colored men and women in a
society where racial purity and legal marriage defined
social status and social honor. In later work Smith
(1987) argued that the matrifocal family in the
Anglophone Caribbean is an integral part of the
complex status system that emerged out of the sla�e
regime, where men of higher status were able to marry
equals and enter nonlegal unions (coresidential or
visiting) with women of lower status, thus institu-
tionalizing a dual marriage system that operated at all
levels of the social system. It is not poverty that
produces matrifocal families but the combination of
societal norms, status, and property considerations

stressing nuclear families based on legal marriage,
coexisting with nonlegal unions, illegitimacy, and
matrifocal families at all levels of the hierarchy for
those whose unions do not serve to conserve either
status or significant property. Another example is
O’Neill’s demonstration that in rural Portugal, il-
legitimacy and matrifocal families are closely related
to the status and land-owning structure of local
communities (O’Neill 1987).

See also: Family and Gender; Family, Anthropology
of; Family as Institution; Family Theory: Femin-
ist–Economist Critique; Feminist Theory; Kinship
Terminology; Male Dominance; Motherhood: Social
and Cultural Aspects; Psychoanalysis in Sociology
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Mauss, Marcel (1872–1950)

The father figure of contemporary social and cultural
anthropology in France, Mauss was among the most
influential social scientists of the early twentieth
century. His scholarly activities and achievements
were closely connected to the birth, organization, and
coming to power in the French academe of the
‘Sociological School’ headed by Emile Durkheim and
gathering among other luminaries Ce� lestin Bougle� ,
Maurice Halbwachs, Robert Hertz, Henri Hubert, or
Franc� ois Simiand, the intellectual heritage of which
is still being largely claimed, discussed, and studied
worldwide (see Durkheimian Studies, Oxford) as one of
the major foundation acts of modern social sciences
proper.

Mauss was born on May 10, 1872 in Epinal (Vosges
county) in a middle class Jewish family long estab-
lished in Eastern France and having fully adopted the
pattern of French Liberal patriotism. His personal
career followed in many respects the rise of the first
generation of famous French–Jewish intellectuals
represented by Bergson, Durkheim, or Lucien Le� vy-
Bruhl. He shared with them their Republican com-
mitment, notably as a young activist engaged in the
battle in defense of Captain Dreyfus, as one of the
earliest contributors (reporting on the cooperative
movement) to the socialist journal L’Humanite�
founded by Jean Jaure� s and, in the interwar years, as
a dedicated expert of the (anti-Bolshevik) French
socialist party (notably in matters financial and those
related to the stock exchange). Mauss died on
February 10, 1950 in Paris.

With formal university training in philosophy (a
quasi must for would-be social scientists in his time),
Mauss skipped the then almost inescapable stint of
secondary school teaching, but also the stages of a
normal academic career in the network of the Faculties
of Letters. Several study trips and stays in Britain,
Holland, and Germany enabled him to commit himself
from the outstart to research and the training of
scholars. He was first appointed as a lecturer on
archaic religions (The Religion of Peoples Without
Ci�ilization) at the 5th Section (Sciences of Religion) of
the Ecole Pratique des Hautes Etudes (1901), a unique
agency housed in, but independent from, the Sorbonne
and aiming at the instruction of specialists in various
fields of erudition. He combined later (1926) these
courses with seminars on ‘descriptive ethnology’ at the
newly founded Institut d’Ethnologie under the aegis of
the Sorbonne, only to occupy the chair of sociology at
the Colle� ge de France (1931), an even more prestigious
institution of higher learning. While lecturing there he
also shared in a Socratic manner with a number of
(often mature) students the insights of a uniquely
ingenious armchair anthropologist, until hewas forced
to early retirement under the German occupation in
1941. His positions in these both central, but aca-

demically marginal Parisian institutions helped him to
achieve a rather atypical career of a scholar exclusively
dedicated to research on exotic societies without
visiting any of them and producing neither a thesis,
nor even books proper, but, instead, a number of
substantial studies which—though highly specialized
by their thematic focus—refer equally to various tribal
civilizations of Australia, Amerindia, Africa, and
Oceania as well as to a vast variety of relevant ‘social
facts’ of the Hindu, Hebrew or Muslim world.

His education, intellectual development, and aca-
demic options were directed and supervised by
Durkheim, his uncle and life long tutor. Their
works—though intimately linked—appear to be con-
siderably divergent. With the benefit of historical
hindsight Mauss is credited nowadays as a less theory-
bound, more inspiring and heuristically rewarding
ancestor for contemporary successors of the ‘French
School of Sociology,’ his personal impact extending
upon many significant anthropologists, sociologists,
folklorists, political scientists, social psychologists, or
even human geographers or social historians starting a
career in France after the First World War, especially
after 1945. His association with Durkheim took a
decisive form by his participation in the empirical
elaboration of databanks for Durkheim’s Suicide
(1897) and continued, more importantly, with the
editorial work of the Anne� e sociologique (12 volumes
between 1898 and 1913), the central scholarly organ of
the ‘Sociological School.’ This quasi yearly survey
of relevant publications embodied the first major
attempt since August Comte (see Comte, Auguste
(1798–1857)) to organize empirically the burgeoning
social sciences into an inter-related system of dis-
ciplines. In charge of a large sector of the Anne� e
covering ‘religious sociology,’ Mauss became the
author of one-quarter, approximately, of the 10,000
odd pages of review articles published in the Anne� e
under Durkheim, and took over the direction of the
Anne� e—transformed in the interwar years into the
irregularly published Annales sociologiques—follow-
ing the uncle’s untimely death in 1917.

In the division of labor of what became the ‘French
School of Sociology’ Mauss was, from the outset,
dealt out the sector or archaic civilizations, especially
that of ‘primitive religion,’ strategic field for the
experimentation of Durkheim’s basic methodological
precepts. In this view indeed themain ‘social functions’
appear to be apprehensible in a straightforward form
in archaic societies, so much so that they may inform
the interpretation of more complex societal realities as
well. Thus, tribal societies—not without ambiguity—
can be equated to the simplest, the most essential, and
the historically earliest patterns of social organization.
To boot, following the ‘religious turn’ occurring
around 1896 in Durkheim’s scholarly evolution,
religion was considered as central among ‘social repre-
sentations’ or objectivations of ‘collective conscious-
ness,’ instrumental in the integration of archaic and,

9419

Mauss, Marcel (1872–1950)



by implication, of all social formations. Hence the
epistemological priority granted to the study of
‘elementary religion’ and the allocation of such pur-
suits to sociology proper as a master discipline, what-
ever the degree of development, power, extension, or
complexity of societies concerned could be. Thus most
of Mauss’ work centered on comparative problems
related to belief systems, rituals, and mental habits,
and other collective practices serving as a foundation
for ‘social cohesion’ in extra-European and pre-
industrial civilizations, could qualify for being so-
ciological, without much reference to anthropology,
ethnology, ethnography, or folklore; such terms being
practically absent from the topical listing of ‘branches
of social sciences’ in the Anne� e.

Mauss’ major early studies are the outcome of
his brotherly collaboration with Henri Hubert, the
ancient historian and archeologist of the ‘Sociological
School.’ They deal with the social functions of ‘Sacri-
fice’ (1899) (biblographic details of Mauss’ studies are
listed by years of publication at the end of the third
voume of his Oeu�res (pp. 642–94) and propose ‘A
general theory of magic’ (1904), to which Mauss added
a number of personal essays, especially those con-
cerning ‘The sources of magic power in Australian
societies’ (1904) and the first part of his unpublished
(and unpresented!) doctoral dissertation on ‘Prayer’
(1909). Some of these essays will be published in their
common book (Me� langes d’histoire des religions,
1909), where the authors offer in their introduction
the outline of a sociological theory of religion.
Denominational systems of faith are social facts and
should hence be put on the agenda of sociology. They
divide the life world of societies into a sacred and a
secular (profane) sphere. The former is invested with
essential collective values, so much so that most if
not all moral customs, legal, educational, artistic,
technical, and scientific practices display religious
foundations. Mauss’ first ever review article discussed
already a book on ‘Religion and the origin of penal
law’ (1896). In the light of his and his companions’
comparative studies concerning ‘religious represen-
tations’ (including totemism, ‘positive and nega-
tive rites’ and their mythical rationalizations, the
Melanesian notion of mana as the paradigm of socio-
religious force, the religious origins of values—like
that of money, etc.), religion emerges as a fundamental
‘social function,’ even if secularized modern societies
tend to replace it by functional equivalents (like
patriotic rituals) to bring about a desired degree of
integration.

Mauss will be less systematic (some would say, less
dogmatic) than his uncle in the generalization and
theoretical exploitation of observations gained from
the study of archaic religions. But he shares with
Durkheim the conviction that the social prevails over
the individual among norms commanding human
behavior and, more specifically, that sociohistorical
models are the sources of mental categories epitomized

in the ‘reason’ or ‘logos’ of Western philosophy,
permitting the intelligence of time, space, causality,
genres, force, etc., though this approach was often
condemned as ‘sociocentrism’ or ‘sociological im-
perialism’ by contemporary critics. In concrete terms
Mauss’ main interest lay, on the one hand, in the
exploration of interconnections between collective
practices and ideas, in the manner how mental
elaborations respond to the organizational patterns of
societies contributing thus to their cohesion and, on
the other hand, in the exemplification of the arbitrary
nature of cultural facts which become meaningful in
particular social configurations only. The first focus
would lead to decisive methodological insights for the
sociology (or the social history) of knowledge. The
latter would inspire developments in structuralist
social anthropology.

Major statements about the covariation and the
fundamental integrity of various fields of collective
conduct are made in the essay of comparative anthro-
pology published together with Durkheim on Primi-
ti�e social classifications (1903) and in a Study of
social morphology, produced with the collaboration of
Mauss’ disciple Henri Beuchat on Seasonal Changes
of Eskimo Societies (1906).

In the much cited (and not less criticized) first study
a vast array of evidence, drawn from a number of
extremely different Australian and American societies,
is presented and analyzed in order to illustrate
the functional unity of societies (as totalities) in
which mental habits, religious ideas, and even basic
categories guiding the perception of environment and
other—residential, economic, technical—practices are
demonstrably interconnected. Thus, ‘the classification
of things reproduces that of people,’ as exemplified
in many tribal civilizations where membership in
phratries, matrimonial classes, clans, gender, or age
groups serves as a principle for the organization of
religious and other social activities as well as for the
interpretation of reality in ‘logical classes.’ The spatial
situation of the tribe is a basic model for categories of
orientation, like cardinal points. Hence the intimation,
that categories of reasoning, instead of following
universal patterns, are sociohistorical products and
even modern science owes some of its principles to
primitive categorizations. Such results will later en-
courage Mauss to affirm the pretensions of ‘social
anthropology to be once in the position of substituting
itself to philosophy by drafting the history of the
human mind.’

The study of Eskimo life offers a more empirical
evidence for a case of covariation in time of the
material substratum—morphology—of societies (‘the
mass, density, shape, and composition of human
groups’) and the moral, religious, and legal aspects of
collective existence. The approach is, exceptionally,
not comparative—though references aremade to other
exotic and even European societies too—only to be
more closely focused on a privileged example where
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even the pattern of settlement of families concerned
(gathering in winter, dispersion in summer) differs
with the seasons, together with the intensity of social
interactions, religious activities, and kinship relations.
Winter represents the high point of social togetherness
accompanied by festivities, the unity of residence of
partner families, and various forms of economic,
sexual and emotional exchange among their members,
generating in them a strong sense of political and
moral integrity.

In the second part of his career after World War
I Mauss’ work appears to be thematically more
diversified without losing its initial foci centered upon
the ways and means by which society determines
individual behavior and the conditions of collective
‘solidarity’ or ‘cohesion,’ the latter—while realized
thanks to contingent or ‘arbitrary’ assets—forming an
operational whole called ‘culture’ or ‘civilization.’ This
helps to restate the historical and ethnographically
localized nature of mental categories. These problems
and ideas inform some major studies published by
Mauss in his elderly years like ‘Relations between
psychology and sociology’ (1924), ‘The physical im-
pact of the idea of death suggested by society’ (1926),
‘The problem of civilisations’ (1929), ‘Bodily tech-
niques’ (1935), ‘A category of the mind, the concept of
person, that of the self’ (1938). But the masterpiece
emerging from that period remains the famous com-
parative essay On Gift, Form and Reason of Exchange
in Archaic Societies (1925).

‘The gift’ is a vast, though fragmentary accomplish-
ment of a program to study primitive economic
systems where much of the exchange of goods is
carried out by apparent donations accompanied by
other—mostly symbolic or ritual—services, which
make it a ‘total social phenomenon.’ The main focus
of the study is what some North American Indians
name potlatch, a system of ‘total exchange’ of
‘agonistic’ nature, whereby rivalry between groups,
relationships of prestige and force, forms of social
inequality and alliance are expressed, confirmed and
enforced. The exchange in question may equally imply
the circulation of goods, honors, courtesy, rituals,
women, etc., and its essential principle is the obligation
to offer and accept as well as return gifts, even if the
things given hold purely symbolic value only, since
many acts of donation consist of the ritualized
destruction of a maximum of goods—which is the very
meaning of the potlatch. Destruction of valuables is in
such systems an essential source of power and prestige
by the demonstration of one’s possessions and the
capacity to dispense with them on an apparently
voluntary, but in fact strictly compulsory basis.
Survivals of such arrangements, proper to several
archaic societies, can be traced in the code of behavior
of industrial societies as well. Modern contractual
trading relations are still often completed or accomp-
anied by moral customs of inescapable reciprocities
grounded in gifts, sacrifice, symbolic grants, acts of

generosity, the generalization and institutionalization
of which (possibly in the regime of social welfare)
appears in Mauss’ view as a desirable development. He
will extend the scope of the study of ‘total social facts’
in several essays, especially in one on ‘Joking relation-
ships’ (1926), socially organized delivery of jokes and
insults among kins, destined to strengthen the co-
hesion of the clan by the enforcement of verbal
reciprocities.

Mauss’ scholarly achievement has left a consider-
able mark on the social sciences in France and
elsewhere. In contemporary French sociological tra-
dition he is considered—alongside may be with
MauriceHalbwachs—as themost ‘legitimate’ ancestor
from the ‘Sociological School.’ The historic impor-
tance of his work has been selectively and critically
received but warmly appraised by men like Pierre
Bourdieu (who is holding a chair of sociology illus-
trated by Mauss at the Colle� ge de France), Roger
Caillois, Georges Dume� zil, Louis Dumont, Georges
Gurvitch, Michel Leiris, Claude Le� vi-Strauss (who
succeeded Mauss at the Colle� ge de France).

See also: Anthropology, History of; Belief, Anthro-
pology of; Civilizational Analysis, History of; Classifi-
cation: Conceptions in the Social Sciences; Collective
Beliefs: Sociological Explanation; Communes, An-
thropology of; Community�Society: History of the
Concept; Durkheim, Emile (1858–1917); Exchange
in Anthropology; Exchange: Social; Folk Religion;
Folklore; Functionalism in Anthropology; Habit:
History of the Concept; Individual�Society: History
of the Concept; Magic, Anthropology of; Potlatch
in Anthropology; Religion: Evolution and Develop-
ment;Religion: Family andKinship;Religion,History
of; Religion: Morality and Social Control; Religion,
Phenomenology of; Religion, Sociology of; Ritual;
Sacrifice; Social History; Sociology, History of; Soli-
darity: History of the Concept; Solidarity, Sociology
of; Totemism; Tribe
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McCarthyism

The term McCarthyism is an eponym now widely used
as an epithet in American politics. It bears the name
of a Republican Senator, Joseph R. McCarthy, who
triggered widespread controversy in the United States
by alleging in the 1950s that a number of individuals
holding important posts in the national government
were Communists. While McCarthy made this charge
when a Democrat, Harry S. Truman, was president, he
continued to press his claim even after a Republican,
Dwight D. Eisenhower, took over the White House in
1952.

It was during Eisenhower’s early years as president
that McCarthy’s charges of Communists in govern-
ment resonated most strongly across the country.
Allegations of this sort were by no means a novel
phenomenon in American politics. Beginning in the
1930s a variety of legislative committees, especially
the House Un-American Affairs Committee (HUAC),
conducted investigations aimed at exposing the
presence of Communists in the ranks of public em-
ployees at all levels of government in the United
States, as well as in other sectors of American life
such as the entertainment industry.

Why, then, should McCarthy’s assaults on Com-
munists in government have attracted so much public
attention in the 1950s? The answer lies partly in the
fact that McCarthy focused his anti-Communist
assault upon citadels of power in the American
political system, especially the White House and the
State and Defense Department. As a result, his charges
were a source of immediate fascination for the media,
for whom stories about the president and other high
executives enjoy a very high level of priority.

So, it is not surprising that McCarthy’s pronounce-
ments quickly became front-page material in Ameri-
can newspapers. Equally valuable to McCarthy was
the fact that his arrival on the political scene coincided
with the emergence of television as the primary
medium through which the nation’s political dialog
was to be conducted. Each step in the unfolding
drama of conflict between McCarthy and high officials
of the Truman and Eisenhower administrations was
thus taken in full view of a national political audience,
as a growing number of Americans began to rely on
television as the principal source from which they
received their information on public affairs.

But if the ascent of McCarthy’s career owed a
substantial debt to television, this new medium of
communication also contributed a great deal to his
eventual undoing. In 1954 the Senate decided to
hold nationally television hearings on the Senator’s
allegation that Communists had infiltrated the
Defense Department. When it did, McCarthy proved
unable to provide convincing evidence that this had in
fact happened. From that point on his influence began
to wane. Not long afterwards he was censured by his

colleagues in the Senate, and he died three years later
at the age of 57.

But at the height of his career the power that
McCarthy exerted in American politics was indeed
extraordinary, dividing the country and attracting
both devout support and fierce hostility from widely
different sectors of the public. During his early days in
office President Eisenhower went to great lengths to
avoid giving the Senator any offense, and at the peak
of his career McCarthy received a degree of deference
from his Congressional colleagues that few legislators
in modern times have been accorded. No article of
faith was stronger in the legislature at that time than
the belief that it would be risking political suicide to
oppose McCarthy in public.

As McCarthy’s power eventually receded, his de-
cline triggered a variety of efforts to explain how or
why a single Senator had been able to exert such
enormous influence on the American body politic
during a comparatively brief career on the national
political scene. Much of this attention was centered on
the political setting in which McCarthy’s charges
erupted, and on features of that period which gave his
accusations a credibility they would never otherwise
have enjoyed.

1. The Contemporary Political Setting

The decade of the 1950s was a period of widespread
frustration and uncertainty in American politics. The
country had emerged triumphant just a few short years
earlier from World War II, the most destructive war of
the century. Scarcely had the United States finished
celebrating this victory, however, when it found itself
entangled in a wide-ranging conflict with the Soviet
Union, the nation that had been its most powerful ally
in the struggle just concluded. Moreover, ultimate
success in the war had only been achieved through
the use of atomic weapons against Japan, one of
the country’s major adversaries. While successful in
forcing Japan to surrender, this first use of atomic
weaponry opened up the possibility of a major war in
the future that would have horrifying effects upon the
entire world.

Such fears of calamities looming on the horizon
were quickly overshadowed by a development of more
immediate concern. In 1950 the Communist regime
installed by the Soviets in North Korea launched an
invasion aimed at toppling the pro-Western regime
in South Korea, a country the United Nations im-
mediately acted to defend with a coalition of military
organizations in which the United States played a
leading role. Moreover, just when the United Nations
forces were on the verge of victory in this conflict,
Chinese forces entered the fray on the side of the
North Koreans, and the two contending forces soon
found themselves locked into a military stalemate.
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At the same time a similar impasse was emerging
within American domestic politics. Neither of the two
major political parties was able to gain a commanding
political position as the decade unfolded. In the most
remarkable upset of modern presidential politics, the
Democrats had won their fifth straight presidential
election in 1948, when President Harry S. Truman was
returned to office. Except in foreign affairs, however,
this victory did not prove to be an empowering event
for Truman. A coalition of Republicans and con-
servative Southern Democrats remained the governing
force in Congress on domestic policy issues, as had
been true since 1938. It was in this political setting of
weak White House leadership in the domestic arena,
bitter partisanship in Congress, and the prospect of
unending crisis abroad that Senator McCarthy was
able to vault into a commanding position in American
politics.

2. McCarthyism in Retrospect

A half-century since his departure from the American
political scene it is not easy to believe that Senator
McCarthy was once the formidable force that he
appeared to be in his ownday. The rest of the twentieth
century following his fall from power showed little in
the way of lasting effects from the climate of repression
thatMcCarthyism seemed to symbolize or the pressure
toward political conformity that his activities ap-
peared to generate. On the contrary, American politics
in the decades following the 1950s was for the most
part far removed in spirit from the conservative ethos
of the McCarthy era. At the height of McCarthy’s
power in the 1950s, it would be hard to imagine either
the Senator or his critics anticipating the broad-
ranging set of movements for change that would erupt
in the remainder of the twentieth century or the radical
steps these new forces would take to achieve their
goals.

Witness, for example, the civil rights revolution
launched in the United States under the leadership of
Martin Luther King in the 1960s, which led to far-
reaching changes in the status of Afro-Americans in
the United States, a movement that was to be the
precursor of protest activities in the pursuit of other
political causes in the years ahead. Opponents of the
Vietnam War in the 1960s and 1970s used tactics of
civil disobedience that would have been unthinkable in
the McCarthy era, creating a political climate in the
United States in which resistance to official authority
became commonplace. These tactics soon became part
of the political arsenal of groups working on behalf of
a variety of other causes, including women’s rights and
environmental protection.

What the political and social history of the United
States since the 1950s does indeed suggest is that,
destructive as McCarthy’s activities were for the lives
and careers of many individuals whose loyalty to the

United States was called into question, he did not
inflict any permanent damage on the willingness of
Americans to defy authority. Fears that this might
happen were voiced widely when the Senator was at
the height of his power. Actually, the reverse may
actually have occurred. Far from foreshadowing the
shape of things to come, McCarthyism may have
provoked such a negative reaction to its own excesses
that it had the effect of stimulating voices of dissent in
American society.

One thing that McCarthyism did produce in its
immediate aftermath was a body of searching critiques
by scholars who sought to explain why the United
States had experienced so much domestic travail over
the possibility of domestic subversion at a time when
it appeared to have far less to fear from such a de-
velopment than any of the other modern democracies,
most of which had Communist parties competing
within their domestic political system to worry about.
One historian, Hofstadter (1964) saw McCarthy as a
contemporary manifestation of a continuing feature
of American political life, the periodic convulsion of
fear that the country faced a dire threat from a
domestic group with foreign connections, such as
Masons or Catholics. Hofstadter described this as
‘the paranoid style in American politics.’

Others, however, questioned whether McCarthyism
ever had the strength or the staying power sufficient
for it to become a significant and continuing force in
the American political system, posing a serious threat
to democratic institutions in the United States. At the
peak of McCarthy’s power in the mid-1950s, the task
of rooting out alleged subversives from the executive
branch had already been bureaucratized, with the
establishment of an executive security apparatus
increasingly jealous of its own prerogatives in carrying
out this task. McCarthy himself seemed to have little
ambition or talent for converting his impromptu
crusade into anything resembling a more permanent
operation. His choice of Roy Cohn and David Schine
as his chief aides revealed this incapacity. These aides
managed to convert his crusade into a comic event, as
they toured Europe seeking to expose the presence of
subversive books or librarians lurking in American
agencies overseas.

Perhaps the simplest and most persuasive explana-
tion of McCarthy’s sudden rise and precipitous fall
in American politics has been offered by Polsby (1960,
1974), with support from other leading political
scientists, including Seymour Lipset (Lipset and Raab
(1970) and Michael Rogin (1967). Polsby argues
that the sudden ascent of McCarthy in the 1950s
in American political life rested not so much on
the public support his charges received, but on the
willingness of his Congressional colleagues, largely
though not entirely Republicans, to either support or
refrain from criticizing his activities. The event that
sealed his doom was the outcome of the 1952 election,
when, for the first time since 1928, the Republicans
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won the presidency. In the wake of this development,
McCarthy’s continuing attacks on the White House
and the executive branch soon became dysfunctional
for his partisan supporters, and as his utility for these
longstanding allies eroded, so too did their support.

See also: Cold War, The; Communism; Communist
Parties; Parties�Movements: Extreme Right; Political
Protest and Civil Disobedience; Social Movements,
Sociology of
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Mead, George Herbert (1863–1931)

Together with Charles Peirce, William James, and
John Dewey, George Herbert Mead is considered one
of the classic representatives of American pragmatism.
He is most famous for his ideas about the specificities
of human communication and sociality and about the
genesis of the ‘self’ in infantile development. By
developing these ideas, Mead became one of the
founders of social psychology and—mostly via his
influence on the school of symbolic interactionism—
one of the most respected figures in contemporary
sociology. Compared with that enormous status, other
parts of his work like his general approach to action
and his ethics are relatively neglected.

1. Life and Context

Mead was born the son of a Protestant clergyman in
Massachusetts (South Hadley, February 27, 1863). He
spent the majority of his childhood and youth at
Oberlin College, Ohio, where his father was appointed
professor and where he himself studied. After four
years of bread-and-butter employment and intense
intellectual struggle with the Darwinian revolution

and Kant’s moral philosophy, Mead entered graduate
study at Harvard and continued at the universities of
Leipzig and Berlin, Germany, specializing in questions
of psychology and philosophy. After teaching at the
University of Michigan (1891–94), Mead was brought
by John Dewey to the newly founded University of
Chicago where he taught until his death on April 26,
1931. Publishing very little, but increasingly influential
through his teaching and his life as an activist citizen
during the Progressive Era, Mead’s reputation has
grown since his death. All his major works were
published posthumously, based partly on student
notes, partly on unfinished manuscripts from his
remaining papers.

2. The Work

In his foundations of social psychology, Mead starts
not from the behavior of the individual organism but
from a cooperating group of distinctively human
organisms, from what he called the ‘social act.’

Groups of humans are subject to conditions that
differ fundamentally from those of prehuman stages.
For human societies, the problem is how individual
behavior not fixed by nature can be differentiated yet
also, via mutual expectations, be integrated into group
activity. Mead’s anthropological theory of the origins
of specifically human communication seeks to uncover
the mechanism that makes such differentiation and
reintegration possible.

Charles Darwin’s analysis of expressive animal
behavior and Wilhelm V. Wundt’s concept of gestures
were crucial stimuli for Mead’s own thinking on this
matter. He shares with them the idea that a ‘gesture’ is
a ‘syncopated act,’ the incipient phase of an action that
may be employed for the regulation of social rela-
tionships. Such regulation is possible when an animal
reacts to another animal’s action during this incipient
phase as it would react to the action as a whole. If such
a connection is working properly, the early phase of
the action can become the ‘sign’ for the whole action
and serve to replace it.

For a gesture to have the same meaning for both
sides, its originator must be able to trigger in him or
herself the reaction that he or she will excite in the
partner to communication, so that the other’s reaction
is already represented inside him or herself. In other
words, it must be possible for the gesture to be
perceived by its actual originator. Among humans,
this is the case particularly with a type of gestures that
can also be most widely varied according to the precise
situation: namely, vocal gestures. For Mead, they are
a necessary condition for the emergence of self-
consciousness in the history of the species, but not a
sufficient condition (otherwise the path of self-con-
sciousness would, for example, have been open to
birds as well).
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Mead also regarded as crucial, the typically human
uncertainty of response, and the hesitancy facilitated
by the structure of the nervous system. These entail
that the originator’s virtual reaction to their own
gesture does not just take place simultaneously with
the reaction of their partner, but actually precedes that
reaction. Their own virtual reaction is also registered
in its incipient phase and can be checked by other
reactions, even before it finds expression in behavior.
Thus, anticipatory representation of the other’s beha-
vior is possible. Perception of one’s own gestures leads
not to the emergence of signs as substitute stimuli, but
to the bursting of the whole stimulus-response schema
of behavior and to the constitution of ‘significant
symbols.’ It thus becomes possible to gear one’s own
behavior to the potential reactions of others, and
intentionally to associate different actions with one
another. Action is here oriented to expectations of
behavior.And since, in principle, one’s communicative
partners have the same capacity, a binding pattern of
reciprocal behavioral expectations becomes the prem-
ise of collective action.

This anthropological analysis, which Mead extends
into a comparison between human and animal social-
ity, provides the key concepts of his social psychology.
The concept of ‘role’ designates precisely a pattern of
behavioral expectation; ‘taking the role of the other’
means to anticipate the other’s behavior, but not to
assume the other’s place in an organized social context.
This inner representation of the other’s behavior
entails that different instances take shape within the
individual. The individual makes their own behavior
(like their partner’s behavior) the object of their
perception. Alongside the dimension of instinctive
impulses, there appears an evaluative authority made
up of expectations on how the other will react to an
expression of those impulses.

Mead speaks of an ‘I’ and a ‘me.’ The ‘I’ refers in the
traditional philosophical sense to the principle of
creativity and spontaneity, but in Mead it also refers
biologically to the human instinctual make-up. This
duality in Mead’s use of the term is often experienced
as contradictory, since ‘instinct,’ ‘impulse,’ or ‘drive’
are associated with a dull natural compulsion. Mead,
however, considers that humans are endowed with a
constitutional surplus of impulses, which—beyond
any question of satisfaction—creates space for itself in
fantasy and can be only channeled by normativization.
The ‘me’ refers to my idea of how the other sees me or,
at a more primal level, to my internalization of what
the other expects me to do or be. The ‘me,’ qua
precipitation within myself of a reference person, is an
evaluative authority for my structuring of spon-
taneous impulses and a basic element of my developing
self-image. If I encounter several persons who are
significant references for me, I thus acquire several
different ‘me’s,’ which must be synthesized into a
unitary self-image for consistent behavior to be poss-
ible. If this synthesization is successful, the ‘self’

comes into being: that is, a unitary self-evaluation and
action-orientation which allows interaction with more
and more communicative partners; and at the same
time, a stable personality structure develops which is
certain of its needs. Mead’s model, more than Freud’s,
is oriented to dialogue between instinctual impulses
and social expectations.

Mead’s theory of personality passes into a de-
velopmental logic of the formation of the self that is
applicable to both species and individual. Central here
are the two forms of children’s conduct designated by
the terms ‘play’ and ‘game.’ ‘Play’ is interaction with
an imagined partner in which the child uses behavioral
anticipation to act out both sides; the other’s conduct
is directly represented and complemented by the
child’s own conduct. The child reaches this stage when
it becomes capable of interacting with different in-
dividual reference-persons and adopting the other’s
perspective—that is, when the reference-person at who
the child’s instinctual impulses are mainly directed is
no longer the only one who counts. The child then also
develops a capacity for group ‘game,’ where antici-
pation of an individual partner’s behavior is no longer
enough and action must be guided by the conduct of
all other participants. These others are by no means
disjointed parts, but occupy functions within groups.
The individual actor must orientate himself or herself
to a common goal—which Mead calls the ‘generalized
other.’ The behavioral expectations of this generalized
other are, for instance, the rules of a game, or, more
generally, the norms and values of a group. Orien-
tation to a particular ‘generalized other’ reproduces at
a new stage the orientation to a particular concrete
other. The problem of orienting to ever broader
generalized others becomes the guiding thought in
Mead’s ethical theory.

If Mead’s introductory lectures on social psycho-
logy published as Mind, Self, and Society (Mead 1934),
and the great series of essays that developed his basic
ideas for the first time between 1908 and 1912, are
taken as his answer to how cooperation and individu-
ation are possible, then the much less well-known
collection of Mead’s remaining papers—The Phil-
osophy of the Act (Mead 1938)—represents an even
more fundamental starting point. The problem that
Mead addresses here is how instrumental action itself
is possible. In particular, he considers the essential
prerequisite for any purposive handling of things: that
is, the constitution of permanent objects. His analysis
of the ability for role taking as an important precon-
dition for the constitution of the ‘physical thing’ is a
major attempt to combine the development of com-
municative and instrumental capabilities within a
theory of socialization.

In Mead’s model, action is made up of four stages:
impulse, perception, manipulation, and (need-satisfy-
ing) consummation. The most distinctively human of
these is the third, the stage of manipulation, whose
interposition and independence express the reduced
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importance of the instincts in humans and provide the
link for the emergence of thought. Hand and speech
are for Mead the two roots of the development from
ape to human. If impressions of distance initially
trigger a response only in movements of the body, the
retardation of response due to distance and the
autonomy of the sphere of contact experience then
make possible a reciprocal relationship between eye
and hand: the two cooperate and control each other.
Intelligent perception and the constitution of objects
take place, in Mead’s view, when distance experience is
consciously related to contact experience. But this
becomes possible, he further argues, only when the
role-taking capability develops to the point where it
can be transferred to nonsocial objects.

A thing is perceived as a thing only when we
attribute to it an ‘inside’ that exerts pressure on us as
soon as we touch it. Mead calls this, ‘taking the role of
the thing.’ If I also succeed in doing this by an-
ticipation, I will be able to deal with things in a
controlled manner and accumulate experiences of
manipulative action. Combined with the cooperation
of eye and hand, this means that the body’s distance
senses can and actually do trigger the experience of
resistance proper to manipulation. The distant object
is then perceived as an anticipated ‘contact value’; the
thing looks heavy, hard or hot. Only interactive
experience allows what stands before me to appear as
active (as ‘pressing’). If this is correct, social experience
is the premise upon which sense perception can be
synthesized into ‘things.’ Mead thereby also explains
why at first—that is, in the consciousness of the infant
or of primitive cultures—all things are perceived as
living partners in a schema of interaction, and why it is
only later that social objects are differentiated from
physical objects. The constitution of permanent ob-
jects is, in turn, the precondition for the separation of
the organism from other objects and its self-reflective
development as a unitary body. Self-identity is thus
formed in the same process whereby ‘things’ take
shape for actors. Mead is thus trying to grasp the
social constitution of things without falling prey to a
linguistically restricted concept of meaning. Mead
develops a slightly different formulation of the same
ideas in those of his works that connect up with
philosophical discussions of relativity theory and
which make central use of the concept of ‘perspective.’

Mead’s ethics and moral psychology are as much
grounded upon his theory of action and his social
psychology as they set an axiological framework for
these scientific parts of his work. Mead’s approach to
ethics develops from a critique of both the utilitarian
and Kantian positions. He does not regard as sat-
isfactory an orientation simply to the results of action
or simply to the intentions of the actor; he wants to
overcome both the utilitarian lack of interest in
motives and the Kantian failure to deal adequately
with the goals and objective results of action. He
criticizes the psychological basis common to both

ethical theories. Mead argues that the separation
between motive and object of the will is a consequence
of the empiricist concept of experience, and that
beneath the surface this also characterizes Kant’s
concept of inclination. For Mead, the value of an
object is associated with the consummatory stage of
the action, so that value is experienced as obligation or
desire. According to him the relation expressed in the
concept of value cannot be limited either to subjective
evaluation or to an objective quality of value; it results
from a relationship between subject and object which
should not, however, be understood as a relationship
of knowledge. The value relation is thus an objectively
existing relation between subject and object, but it
differs structurally from the perception of primary or
secondary qualities. This difference is not due to a
higher degree of subjective arbitrariness, but to the
reference of values to the phase of need satisfaction
rather than the phase of manipulation or perception.
The claim to objectivity on the part of scientific
knowledge bound up with perception or manipulation
is, therefore, a matter of course also as far as moral
action is concerned. This does not mean that Mead
reduces ethics to one more science among others. For
science, in his analysis, investigates the relations of
ends and means, whereas ethics investigates the re-
lationship among ends themselves.

Epigrammatically, one might say that for Mead the
moral situation is a personality crisis. It confronts the
personality with a conflict between various of its own
values, or between its own values and those of direct
partners or the generalized other, or between its own
values and impulses. This crisis can be overcome only
by one’s own creative, and hence ever risky, actions.
Mead’s ethics, then, seeks not to prescribe rules of
conduct but to elucidate the situation in which ‘moral
discoveries’ are necessary. Expectations and impulses
must be restructured, so that it becomes possible to
rebuild an integral identity and to outline a moral
strategy appropriate to the situation. If this is done
successfully, the self is raised to a higher stage, since
regard for further interests has now been incorporated
into conduct.

Mead attempts to describe stages of self-formation
as stages of moral development and, at the same time,
as stages in the development of society toward freedom
from domination. Orientation to a concrete other is
followed by orientation to organized others within a
group. Beyond this stage and beyond conflicts between
different generalized others, there is an orientation to
ever more comprehensive social units, and finally to a
universalist perspective with an ideal of full devel-
opment of the human species. We attain this univer-
salist perspective by attempting to understand all
values that appear before us—not relativistically in a
nonjudgmental juxtaposition, but by assessing them in
the light of a universalist community based upon
communication and cooperation. Comprehensive
communication with partners in the moral situation,
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and rational conduct oriented to achievement of the
ideal community, are thus two rules to be applied in
solving the crisis. This perspective lifts us outside any
concrete community or society and leads to ruthless
questioning of the legitimacy of all prevailing stan-
dards. In each moral decision is a reference to a better
society.

The moral value of a given society is shown in the
degree to which it involves rational procedures for the
reaching of agreement and an openness of all institu-
tions to communicative change. Mead uses the term
‘democracy’ for such a society; democracy is for him
‘institutionalized revolution.’ Individuals do not ac-
quire their identity within it through identification
with the group or society as such, in its struggle against
internal or external enemies. Mead investigated the
power-stabilizing and socially integrative functions of
punitive justice, and looked at patriotism as an ethical
and psychological problem. He recognized that both
are functionally necessary in a society, which, because
not everyone can publicly express their needs, requires
an artificial unity. For Mead, the generation of a
universalist perspective is by no means just a moral
demand; he is aware that it is achievable only when all
humans share a real context in which to act—some-
thing that can come about by means of the world
market.

3. Mead’s Influence in Social Theory

During Mead’s lifetime, his influence was almost
entirely limited to his students and a few colleagues in
Chicago, and to his friend, the leading pragmatist
philosopher John Dewey. The paths of influence there
joining pragmatist philosophy, functionalist psycho-
logy, institutionalist economics, empirical sociology,
and progressive social reformism can hardly be disen-
tangled from one another. In the history of phil-
osophy, Mead’s main service is to have developed a
pragmatist analysis of social interaction and individual
self-reflection. This same achievement enabled him, in
the age of classical sociological theory, to clear a way
for it to escape fruitless oppositions such as that
between individualism and collectivism. Mead’s grasp
of the unity of individuation and socialization defines
his place in the history of sociology.

After Mead’s death, the school of ‘symbolic interac-
tionism’ played a decisive role in assuring his influence
in sociology. Herbert Blumer, a former student of
Mead’s, became the founder and key organizer in the
USA of a rich sociological research tradition which
turned against the dominance of behaviorist psy-
chology, quantitative methods of empirical social
research, and social theories that abstracted from the
action of members of society. This school, by contrast,
emphasized the openness of social structures, the
creativity of social actors, and the need for interpret-

ation of the data of social science. Mead came to be
seen as the school’s progenitor and classical reference,
although his work was consulted only fragmentarily.
In the dominant postwar theory of Talcott Parsons it
remained marginal; Mead’s ideas were mentioned,
alongside the works of Durkheim, Freud, and Cooley,
as important for the understanding of the internali-
zation of norms.

An important strand of the reception of his work
can be found in Germany. Ju� rgen Habermas, in his
Theory of Communicati�e Action, identified Mead as
one of the crucial inspirers of the paradigm shift ‘from
purposive to communicative action.’ By this time at
the latest, Mead was not just considered the originator
of one sociological approach among many but as a
classical theorist of the whole discipline. The prag-
matist renaissance that is working itself out in philo-
sophy and public life has focused attention more on
Dewey than on Mead. One can also try to sound the
potential of Mead’s work and American pragmatism
in general for a revision of sociological action theory,
the theory of norms and values, and macrosociological
theory. The innovative potential of Mead’s pragmatic
social theory is evident far beyond the narrow field of
qualitative microsociological research, for which
symbolic interactionism has primarily laid claim to his
legacy.

See also: Groups, Sociology of; Interactionism: Sym-
bolic; Phenomenology in Sociology; Phenomenology:
Philosophical Aspects; Self-development in Child-
hood; Self: History of the Concept; Social Psychology;
Socialization in Infancy and Childhood; Socialization,
Sociology of; Sociology, History of
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Mead, Margaret (1901–78)

Margaret Mead, noted twentieth century American
cultural anthropologist, was born December 16, 1901,
in Philadelphia, Pennsylvania, to Emily Fogg Mead,
sociologist and social activist, and Edward Sherwood
Mead, economist and professor at theWharton School
of Finance and Commerce at the University of
Pennsylvania. She grew up in a household open to new
ideas and social change. Her mother was an ardent
proponent of woman’s suffrage; her grandmother,
Martha Ramsay Mead, who lived with them, was,
with her mother, interested in experimenting with the
latest ideas in education. Her father, while somewhat
progressive, also acted as devil’s advocate in lively
debates over issues at mealtimes.

Her education was a combination of home school-
ing and local schools. She attended Buckingham
Friends School and graduated from Doylestown High
School, both in Bucks County, outside of Philadel-
phia. She spent her first year of college at DePauw
University in Indiana, but found herself an outsider
there. She transferred to Barnard, a highly regarded
women’s college in New York City, where she made
life-long friends and from which she graduated in the
spring of 1923.

In the fall of 1923 she married Luther Cressman, a
young man she had met in Bucks County and been
engaged to since leaving for DePauw. He was a college
graduate and a graduate of General Theological
Seminary in New York, which he attended while she
was at Barnard. For both, the ideal marriage was an
equal partnership.

They attended graduate school at Columbia Uni-
versity in New York City together, he in sociology, she
receiving her Master’s degree in psychology, then her
Ph.D. in anthropology. At Columbia, she was a
student of Franz Boas, the preeminent anthropologist
in the US, and part of a distinguished anthropological
community that included Melville Herskovits, Ruth
Bunzel, Esther Goldfrank, and Ruth Benedict, who
began as a mentor, and through the graduate school
years became a colleague, close friend, and lover. A
bisexual, throughout her life Mead would develop
relationships with both men and women. During this
time she also met anthropologists from outside New
York, of whom Edward Sapir would be the most
important.

She defended her dissertation, a piece of library
research titled, An Inquiry into the Question of Cultural

Stability in Polynesia, in the spring of 1925 (published
in 1928). After accepting a position as an assistant
curator at the American Museum of Natural History
in New York upon her return, that fall she set off for
her first field trip, to American Samoa in the Pacific.
She was gone altogether 9 months, while Luther
studied in Europe. The result of that field trip was her
book, Coming of Age in Samoa (1928), which showed
Americans there could be a different system of
morality in which premarital sex was accepted, and
adolescence itself was not necessarily a time of ‘storm
and stress.’ This book became a best-seller and began
the process which, by the time of her death, would
make her the best-known anthropologist in the US.

On the trip home, she met New Zealander Reo
Fortune, on his way to Britain to study psychology.
They fell in love and over the course of 2 years of
internal struggle she and Luther decided to divorce. In
1928 she married Reo, who had changed his field of
study to anthropology and had already taken his first
field trip to the Dobu people in the Pacific, and they
embarked on their first field trip together, to the
Manus people of the Admiralty Islands in the Pacific.
This resulted in her book, Growing Up in New Guinea
(1930), a study of the socialization and education of
Manus children.

Two other field trips with Reo, a summer trip to the
American West and a return to the Pacific, this time
the mainland of New Guinea, resulted in her books,
The Changing Culture of an Indian Tribe (1932), which
studied assimilation among the Omaha Indians, and
Sex and Temperament in Three Primiti�e Societies
(1935), a comparative study of three New Guinea
peoples, the Arapesh, Mundugumor, and Tchambuli,
which gave evidence for the first time of the con-
structed nature of gender systems. Prior to this, gender
had been viewed as biologically innate. Problems in
the marriage came to a head on New Guinea, resulting
in Mead’s and Reo’s divorce on their return from the
field. She married British anthropologist Gregory
Bateson, whom she had met in New Guinea, in 1936,
and they set out for their first field trip to Bali in the
Pacific, which resulted in their co-authored book,
Balinese Character: A Photographic Analysis (1942).
After this field trip their daughter and Mead’s only
child, Mary Catherine Bateson, was born in 1939.

During World War II Mead served as Executive
Secretary of the National Research Council’s Com-
mittee on Food Habits which did serious research on
nutrition planning and cultural food problems, such
as how to help people used to rice adopt wheat flour.
She wrote a pioneering popular book, And Keep Your
Powder Dry (1942), the first by an anthropologist to
attempt to use anthropological insights and models to
deal with a nonnative culture, that of the US as a
whole.

After the war ended, she became involved with Ruth
Benedict in a project studying nonnative cultures
around the world titled Research in Contemporary
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Cultures, popularly known as National Character
studies. When Benedict died in 1948, Mead took over
as director of the project and brought it to a conclusion
in 1952. In 1949, using information from the eight
cultures she had done field work in, she wrote Male
and Female: A Study of the Sexes in a Changing World.
In 1950, she and Gregory Bateson divorced, the war
having drawn them apart.

In the 1950s Mead decided to revisit the Manus in
the Pacific, to see what a difference 25 years had made
for them. The result was New Li�es for Old: Cultural
Transformation—Manus, 1928–1953. This began a
pattern of revisiting old field-work sites that continued
almost until her death and resulted in several other
shorter publications.

In 1964, she wrote Continuities in Cultural E�olution,
which she considered one of her best works. Earlier, in
1961, she had agreed to write columns for Redbook
Magazine, a popular woman’s magazine in the US.
This, coupled with her many appearances on television
talk shows and radio, along with her lectures through-
out the world, made her a celebrity. She retired as a
curator at the American Museum of Natural History
in 1969.

In 1970, she published Culture and Commitment: A
Study of the Generation Gap, and in 1971 published a
conversation between herself and African–American
author James Baldwin, titled A Rap on Race. Her
autobiography, Blackberry Winter, appeared in 1972.
She continued teaching classes on a visiting or adjunct
status, as she had done throughout her career, as well
as lecturing and writing. She developed pancreatic
cancer and died in New York City, on November 15,
1978, at the age of 76.

During her lifetime, Mead, beyond her fieldwork,
was most noted in the profession of anthropology for
her pioneering use of audio-visual techniques in the
field, for her continuing efforts to develop field training
and techniques for use in the field, and predominantly
as a founder and leader of the American ‘Culture and
Personality’ school of anthropology, which, in the
1930s and 1940s tried to meld interdisciplinary, par-
ticularly psychological, ideas, and methodologies with
those of anthropology. Mead pioneered the use of
psychological testing among native populations,
worked with psychologists and psychoanalysts to
develop or test theories, and fostered a wide variety of
interdisciplinary connections throughout her life.
After World War II she also became known as an
advocate of anthropological studies of nonnative
peoples and was a founder of the Society for Applied
Anthropology.

In American culture and the world at large, Mead
was known for popularizing the ideas of anthropology
and applying them to specific areas of life. She was
noted as an expert on child-rearing, the family,
education, ecology, community building, and
women’s issues. She coined the phrase, ‘postmeno-
pausal zest,’ for the renewal and refocusing of women’s

energies after menopause. She was not afraid to be
controversial, advocating trial marriage, the decrim-
inalization of marijuana, and women’s rights in the
1960s.

But she had her critics, both during her lifetime and
after. During her long career, Mead was criticized as
well as lauded by other anthropologists for her
popularizing efforts and for her interdisciplinary
initiatives. Feminist Betty Friedan, in her 1963 book,
The Feminine Mystique, accused Mead of falling into
biological determinism in her book Male and Female,
and retarding the cause of women’s rights through the
1950s. By the 1970s, educated New Guineans were
beginning to look at her fieldwork critically as a
product of colonial thinking. This was part of a
general movement among former colonial peoples
concerning anthropologists who had done field work
in their countries.

Her anthropological fieldwork was not questioned
seriously until after her death, and the controversy
remains ongoing. In his book New Zealand anthro-
pologist Freeman (1983) attacked Mead’s fieldwork in
Coming of Age in Samoa, accusing her of total
misunderstanding of Samoan culture, and of describ-
ing Samoan culture and customs inaccurately. He
depicted her as a young, naive girl deceived by
Samoans who lied to her, or made up stories. He
suggested that, as a young woman eager to succeed in
the eyes of her mentor, Franz Boas, she skewed her
work to prove his theory of cultural determinism.
While some defended him (e.g., Appell 1984),
Freeman’s accusations were vigorously critiqued by
other anthropologists. Holmes, who had restudied
Ta’u, a village where Mead had worked in American
Samoa, while he had his own critiques of her work,
saw her study overall as generally sound for its time
and place (Holmes 1987). Freeman’s own use of
scientific method was questioned (e.g., Ember 1985,
Patience and Smith 1986). Several researchers saw
Samoan culture as containing elements of both
Freeman’s and Mead’s studies (e.g., Shore 1983,
Scheper-Hughes 1984, Feinberg 1988). Others felt that
both had overgeneralized (e.g., Co� te� 1994, Orans
1996). Some noted the differences between Western
Samoa, where Freeman had done his fieldwork in the
1940s and 1960s, and American Samoa, where Mead
did hers in the 1920s, and the role of the ethnographer’s
gender, age, and personality (e.g., Ember 1985,
Holmes 1987, Co� te� 1994). Several also noted
Freeman’s selective quoting from other anthropolo-
gists, other writers on Samoa, and Mead’s work,
which misrepresented these people’s positions (e.g.,
Weiner 1983, Holmes 1987, Leacock 1988, Shankman
1996).

Freeman’s 1999 book focused on arguing that Mead
was hoaxed in Samoa by two Samoan girls, who told
her exaggerated and untrue stories of Samoan sexual
practices (Freeman 1999). But information in a letter
from Mead to a friend, Eleanor Steele, May 5, 1926, in
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the Margaret Mead Papers at the Library of Congress,
Washington, DC, shows that Mead did not rely on
these girls for her knowledge of sexual practices.

Arguments continue becauseFreeman’s accusations
tapped into deeper questions anthropologists continue
to wrestle with, and writing about Mead’s work has
become a way to focus on them. One of these was a re-
evaluation of the roles of biology and culture going on
in the 1980s and 1990s, as Freeman was seen as
championing biology and attacking Boas and Mead as
cultural determinists (e.g., Weiner 1983, Leacock
1988). Another was the question whether anthro-
pology was indeed a science or belonged instead in the
humanities. Freeman’s definitions of science and
objectivity as he questioned Mead’s work gave others
an opportunity to reflect on the nature of science, of
objectivity, of ethnographic authority, and the nature
of anthropology (e.g., Ember 1985, Marshall 1993).
Freeman saw no room for a relative view of fieldwork.
He believed there could only be one truth, not many,
and his was the correct vision, which led other writers
to reflect on the nature of truth. Freeman tied Mead’s
supposed inadequacies in the field to her gender, which
provoked a strong response (Nardi 1984).

The overall consensus at the turn of the twenty-first
century is that both Mead’s and Freeman’s work
contain truths, as both are products of different time
periods in Samoan history, the different statuses
allowed to the two fieldworkers within the culture of
those times due to age and gender, and the different
geographical areas studied. Neither contains the whole
truth because they are products of one person’s
viewpoint and one person cannot see everything.

In the 1990s, as the study of colonialism and
imperialism gained emphasis, Mead’s work, like that
of other anthropologists, was seriously critiqued by
both native scholars and Western scholars for its pro-
Western stance and representations of native people
(e.g., Iamo 1992, Newman 1999).

During her lifetime, Mead played a leadership role
in anthropology and science. She was elected to
membership in the National Academy of Sciences in
1975, and that same year became president of the
American Association for the Advancement of Sci-
ence. She had been president of the Society for Applied
Anthropology (1940), theWorld Federation of Mental
Health (1956–57), and the American Anthropological
Association (1960). She received over 40 awards
during her lifetime, including the Viking Medal in
general anthropology and, after her death, the Presi-
dential Medal of Freedom. But her work has become
a matter of history to most contemporary anthropolo-
gists.

Within American culture as a whole, Mead’s lasting
legacy will be both the model of her life as scholar and
activist and her promotion of broad ideas: the idea of
the relativity of sexual mores that differ from culture
to culture; the relative shape of the family, ranging
from the nuclear, to widely extended by blood and

adoption; the idea of the cultural construction of
gender, of masculinity and femininity, as categories of
human identity; and the connection between child-
rearing practices and the shape of a culture.

See also: Age: Anthropological Aspects; Anthro-
pology; Anthropology, History of; Benedict, Ruth
(1887–1948); Boas, Franz (1858–1942); Cultural Rela-
tivism, Anthropology of; Culture: Contemporary
Views;Culture,Productionof;Determinism:Socialand
Economic; Ethnography; Fieldwork in Social and
Cultural Anthropology; Gender and Feminist Studies;
Gender and Feminist Studies in Anthropology;
Gender and Feminist Studies in Economics; Gender
and Feminist Studies in History; Gender and Feminist
Studies in Political Science; Gender and Feminist
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Sociology; Gender Ideology: Cross-cultural Aspects;
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M. M. Caffrey

Meaning and Rule-following:

Philosophical Aspects

The rule-following considerations consist of a cluster
of arguments that purport to show that the ordinary
notion of following a rule is illusory; this in turn has
profound consequences for the concept of meaning. In
response, some have tried to show that it is necessary
to revise the ordinary concept of meaning; others have
tried to find flaws in the arguments.

1. Introduction

It is a common thought that an individual’s words
mean what they do because the individual is following
a rule for the use of that word: a rule that determines
what is a correct, and what is an incorrect, use of the
term. This idea has been challenged in a cluster of
arguments given by Wittgenstein, which in turn have
received great impetus in the interpretation given by
SaulKripke.According toKripke, the central problem

is this: there does not seem to be any set of facts that
determines that a speaker is following one rule rather
than another. In a little more detail: suppose that, in
using a certain word, an individual seems to be
following a certain rule, R. Then we can always come
up with a different rule, R�, which fits all the facts
about the individual’s use of the word just as well as R.
Why is the individual following R rather than R�?

According to Kripke there is no straightforward
answer to this question. The ordinary conception of
what it is to follow a rule is simply mistaken; so, in
turn, is the ordinary conception of what it is for a word
to be meaningful. The best that is available is a
surrogate for the ordinary conception; what Kripke
calls a ‘skeptical solution.’ This takes the form of a
social criterion of rule-following: an individual follows
a rule in so far as their behavior conforms to that of the
other members of their community. A mistake simply
consists in deviation from what the others do. Thus an
individual’s words mean whatever the other members
of their community use them to mean. This, in turn,
can be seen as providing the basis for Wittgenstein’s
famous denial of the possibility of a private language.
A private language is impossible since there would be
no community-wide use to provide the correct use of
its words, and hence the words would have no
meaning.

Kripke’s presentation of the rule-following worries
has engendered a large literature. His skeptical sol-
ution has not been widely accepted. Responses have
typically fallen into one of two classes. Either it has
been argued that there are further facts about an
individual, overlooked by Kripke that determine
which rule they are following. Or it has been argued
that Kripke’s whole presentation is vitiated by an over
reductionism approach. These responses will be ex-
amined in what follows; first it is necessary to exam-
ine the nature of the rule-following problem itself.

2. The Rule-following Problem

The passages of Wittgenstein that provide the inspir-
ation for the argument appear, in typically compressed
and gnomic form, in Wittgenstein (1953, pp. 138–242)
and Wittgenstein (1978, Chap. 6). Kripke’s account
was published in its final form in Kripke (1980),
having been widely presented and discussed before; a
similar interpretation was given independently in
Fogelin 1987 (first edition 1976). There has been some
controversy as to how accurate Kripke’s presentation
of Wittgenstein’s views are; a number of authors have
embraced the term ‘Kripkenstein’ to refer to the
imaginary proponent of the views discussed by Kripke.
The exegetical issue will not be of concern here. Kripke
will only with the argument present the concern. (For
discussion of the exegetical issues see Boghossian
1991.)

The central idea is easily put. Imagine an individual
who makes statements using the sign ‘�.’ For in-

9431

Meaning and Rule-following: Philosophical Aspects



stance, they say ‘14�7� 21,’ ‘3�23� 26.’ It might
be thought that they are following the rule that ‘�’
denotes the plus function. But consider the sums using
‘�’ that they have never performed before (there must
be infinitely many of these, since they can only have
performed a finite number of sums). Suppose that
‘68�57’ is one such sum. Now consider the quus
function, which is stipulated to be just like the plus
function, except that 68 quus 57 is 5. What is it about
the individual that makes it true that they have been
using ‘� ’ to denote the plus function rather than the
quus function? By hypothesis it cannot be that they
have returned the answer ‘125’ to the question ‘what is
68�57?,’ since they have never performed that sum
before.

The immediate response is that the individual meant
plus in virtue of having mastered some further rule: for
instance, the rule that, to obtain the answer to the
question ‘what is 68�57?’ one counts out a heap of 68
marbles, counts out another of 57, combines the two
heaps, and then counts the result. But now reapply the
worry. How can it be known that by ‘count’ the
individual did not mean ‘quount,’ where, of course,
this means the same as ‘count’ except when applied to
a heap constructed from two piles, one containing 68
objects, the other containing 57, in which case one
correctly quounts the pile if one simply returns the
answer 5? One might try to fix the meaning of ‘count’
by some further rule; but this will just invite further
worries about what is meant by the words occurring in
that rule. Clearly there is a regress. Any rule that is
offered to fix the interpretation of a rule will always be
open to further interpretations itself.

At this point it might be suggested that it is a fact
about the individual’s dispositions that determines
that they meant plus: the relevant fact is that they
would have answered ‘125’ if one had asked them the
question ‘what is 68�57?’ But that response falls foul
of the normativity constraint on rules. Rules are things
that tell us what we ought to do; dispositions are
simply facts about what we would do. To think that
facts about the rules we follow can be derived from
facts about our dispositions is to try, illegitimately, to
derive an ‘ought’ from an ‘is.’ Thus even if, due to
some cognitive blip, the individual would in fact have
answered ‘5’ to the question ‘what is 68�57?,’ one
would still want to say that by ‘�’ they meant plus,
but that they simply made a mistake. If one identifies
what their rule requires them to do with what they
would in fact do, no possibility is left that they might
go wrong. Yet it is part of the very idea of a rule that
one can make sense of the idea of breaking it. So one
cannot identify the rule that an individual would
follow with what they are disposed to do. No answer
has been found to the question of what the individual
means by their words.

It is important to see just how wide the repercussions
of this are. First, note that although Kripke presents
the problem as an epistemic one (how can one know

that the individual meant plus rather than quus), the
deeper problem is constitutive: there seems to be
nothing for meaning to consist in. Second, note that
the problems do not arise just because Kripke restricts
himself to behavioral evidence. The argument is that
there is nothing in the individual’s mind, not just their
behavior that can determine what they mean. (Here
there is an important difference between Kripke’s
arguments and the influential arguments for the
indeterminacy of meaning given by Quine (1960);
Quine does restrict himself to behavioral evidence.)
Third, note that it is not just a matter of the meaning
of words in a public language. The same considera-
tions apply to the very contents of an individual’s
thoughts themselves. How can an individual know
that their thought that 2�2� 4 is a thought about
plus, and not a thought about quus? This makes the
worry go much deeper; and it also makes Kripke’s
skeptical solution much more shocking. For it is one
thing to say that the meaning of words in a public
language are determined by the behavior of the
community; there is a sense in which, given the
conventional nature of language, something like that
is bound to be true. It is another thing to say that the
very contents of an individual’s thoughts are somehow
determined by the community around them. It is now
time to examine the skeptical solution a little more
deeply.

3. The Skeptical Solution

Recall that the basic problem that arose in identifying
following a rule with having a disposition: it gives us
no purchase on the idea of making a mistake. But once
one identifies following a rule with conforming to the
dispositions of the community, the idea of a mistake
can come back: an individual makes a mistake in so far
as they do not conform. What this approach can make
no sense of is the idea of the whole community going
wrong. In proposing this solution, Kripke is not
suggesting that he has recaptured everything in the
ordinary notion of meaning. After all, it is normally
thought that the reason that the whole community
gives the same answer to ‘what is 68�57?’ is because
they have grasped the same concept. But as in Kripke
(1982, p. 97), the skeptical solution does not allowus to
say that; grasping the same concept isn’t some in-
dependent state that explains convergence in judge-
ment. Rather, the skeptical solution is meant as a
surrogate for our ordinary conception of meaning: it is
the best that there is.

However, it is questionable whether it is good
enough. It might be accepted that the ordinary
philosophical picture of the nature of meaning is a
false one, one that the skeptical solution corrects. It
would be much worse if the skeptical solution were at
odds with the ordinary practice of making judgements.
Yet it seems that it is. As Paul Boghossian has noted,
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there are plenty of cases in which, for ordinary
predictably reasons, the whole community tends to go
wrong (Boghossian, 1990, pp. 535–6). Thus consider a
good magician. With sleight of hand they can get us all
to believe that they have put the egg into the hat; only
they know that it is under the table. So the community
agrees that the predicate ‘is in the hat’ applies to the
egg; the magician is the odd one out. Yet it would be
ridiculous to say, as it seems the skeptical solution
must, that the community is right and the magician is
wrong. The magician is the one who knows the truth.
The rest of the community has simply been tricked.

A natural response to this is to say that not every
disposition of the community should be respected. It is
important to pick and choose. In this case, the
disposition of the magician to say that the egg isn’t in
the hat should count for far more than that of the rest
of the community to say that it is. However, once that
move is made, the primary motivation for the skeptical
solution has been lost. The whole point was that using
the actual dispositions of an individual could not give
rise to the possibility of error; so it was necessary to
look to the actual dispositions of the community
instead. But once one starts to pick and choose
amongst the dispositions of the community, saying
that some must be given greater weight than others,
the possibility of error is reintroduced into the in-
dividual case. Here too, if some dispositions are
favored over others, then the individual can be thought
of as falling into error: they will be in error whenever
they go with a less favored over a more favored
disposition. To say this is not to deny the role of the
community altogether; for instance, it could be that in
sorting out the preferred dispositions it will be necess-
ary to have recourse to the dispositions of the experts,
and this is a position conferred by the community. But
the essential role of the community will have been lost,
and with it, what is distinctive about the skeptical
solution. Let us now turn to this alternative proposal,
and examine in more detail the grounds on which
some dispositions might be preferred to others.

4. Laundering the Dispositions

The central thought is that the correct application of a
term cannot be identified with that which an individual
is disposed to apply it to, nor with what the community
is disposed to apply it to; but it might be possible to
identify it with what the individual or the community
is disposed to apply it to under certain circumstances.
This is the device that enables some dispositions to be
preferred to others. The proposal here parallels certain
versions of the disposition theory of color, and useful
lessons can be gained from considering that.

According to a crude dispositional theory of color,
an object is, say, red, if and only if observers have the
disposition to judge it as red. But that crude form of
the theory is hopeless. Some observers are color-blind;

some circumstances, for instance colored lighting, will
distort the color judgements even of someone who is
not. So, a more plausible dispositional account of red
will say that an object is red if, and only if, competent
observers in favorable circumstances have the dis-
position to judge it as red. This makes the account
more plausible; and it reintroduces the possibility of
error. Yet it raises a difficulty, that of specifying what
competent observers and favorable circumstances are.
For if all that can be said about them is that the are,
respectively, the people who are good at identifying
red things, and the circumstances that are good for
such identifications, then the account will be circular.

Parallel issues arise for the rule-following concerns.
Suppose it were said that an individual means plus
rather than quus by ‘�’ just in case, under favorable
circumstances, they have the disposition to use it to
denote the addition function i.e., to answer ‘125’ to
‘what is 68�57?’; ‘2’ to ‘what is 1�1?’ and so on. Now
the possibility of error has been reintroduced, since
sometimes the circumstances will not be favorable.
But how should the favorable circumstances be speci-
fied? They cannot be specified as those circumstances
in which the individual uses ‘�’ to denote the addition
function; for that makes the proposal trivial. Worse,
the proposal can provide no support for thinking that
the individual does in fact use ‘�’ to mean plus, since
it is equally true that they have a disposition to use ‘�’
to denote quus in those circumstances in which they
use it to denote the quaddition function.

Moreover, it seems that it won’t do to say that
favorable circumstances are those in which the in-
dividual is thinking hard, and has no distractions, for
even here people make mistakes. Everyone does. Of
course, in such cases the individual will not be thinking
hard enough; but if that is shorthand for ‘not thinking
hard enough to get it right,’ then the proposal has
lapsed back to triviality.

What other ways might there be to launder disposi-
tions without triviality? One response, stemming from
those who seek to give a biological foundation to
meaning, is to seek to spell out competent speakers
and favorable circumstances in terms of proper func-
tioning, where this, in turn, is spelled out in terms of
the function that has been selected for. This is typically
presented as part of a broader project of understanding
semantics notions in terms of evolutionary ones.
Whatever the merits of the broader project, it faces
great difficulties in providing a response to the rule-
following worries. One kind of problem arises when
we try to give an account of highly abstract terms,
terms that do not bring obvious evolutionary ad-
vantage to those who grasp them: the case of addition,
discussed so far, provides a case in point, let alone the
concepts of, say, algebraic topology. But suppose one
were to consider more common concepts, like that of
cow. Could it be argued that the reason a given
individual means cow by ‘cow’ rather than, say, cow
unless today is January 25, 2150 in which case horse is
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that they have been selected to do so? It appears not;
for, since we have not yet reached January 25, 2150 it
will be true of every cow that the individual has in fact
met that they are: a cow unless today is January 25, in
which case they are a horse. (This example makes clear
the similarities that the rule-following problem bears
to Goodman’s ‘New Riddle of Induction’ and the
famous example of grue; see (Goodman 1973), and
Kripke’s discussion 1982, pp. 20, 58–9.) Similar ex-
amples could be given using disjunctive concepts, for
instance that of being a cow or a marshmallow: it is true
of every cow that it is either a cow or a marshmallow.
For discussion, and a suggested way of avoiding this
latter problem, see Fodor (1990, Chaps. 3 and 4). It
might be argued that the property of being a cow
unless today is January 25, 2150 (in which case a
horse), is not a very natural one. That is surely correct.
But once that property is ruled out as an eligible
referent for the term ‘cow’ on the grounds of its
unnaturalness it is unclear that the talk of proper
function is actually doing any work at all. (For an
example of a teleological response to the rule-
following problem, see Millikan (1990); for discussion
of the problems with the approach in general see
Boghossian (1989, pp. 537ff).) For a discussion of the
advantages to be gained by treating naturalness as a
primitive feature of properties, including an appli-
cation to rule-following, see Lewis (1983, pp. 375–7).

A more promising approach to laundering disposi-
tions is suggested by Philip Pettit (1999). Why not
think of the ideal conditions as involving an ideali-
zation of our actual practices of correcting ourselves
and others in the light of discrepancy and divergence?
This reintroduces a social element: individuals mean
plus rather than quus by ‘�’ just in case the process of
correcting themselves and others in which they ac-
tually engage will, if taken as far as it can be taken,
result in them using it to denote the addition function.
However, there is in this proposal no unwanted
guarantee that the community, as it now stands, is
right in its use of terms; for the process of correction
might not yet have been carried out. Provided that the
idealization is not understood in a trivializing way
(i.e., as the process that will bring individuals to apply
their terms correctly according to what they mean by
them) the proposal will not be trivial. Nonetheless a
worry remains. It seems that there is no a priori
guarantee that a community’s actual practices, even if
idealized, will lead them to use their terms correctly.
For couldn’t it be that their practices are prey to a deep
and systematic error, such that however much they are
idealized, the error will remain? Perhaps, to extend the
example given before, nature itself is the magician, and
the community will never see through its tricks. In
such a case, following Pettit’s method of resolving
differences and contradictions would perhaps lead
them to a consistent theory, and one that they would
be quite happy with; but it would be a theory involving
misapplications of their own concepts—misapplica-

tions which, given their cast of mind, they would never
be in a position to shake off. All this seems possible.
Yet if what is meant by a word is what its users would
be disposed to apply it to after they had resolved all
discrepancies and divergences, no such errors would
be possible. It might seem very implausible that
communities are in fact prey to errors of this sort; but
it is not clear that there should be an a priori guarantee
that they are not.

5. Antireductionist Approaches

The rule-following worry consists in the thought that
we cannot give a characterization of what following
one linguistic rule rather than another amounts to. But
what kind of characterization is required? It might
appear thatwhatKripke has shown tobe unobtainable
is a characterization of facts about rule-following in
terms of other sorts of facts. What it shows then is that
a certain kind of reductionism is unavailable. So
another response to the rule-following worries is just
to give up on reductionism: conclude that meaning
facts are simply not reducible to other sorts of facts, in
particular, conclude that they are not reducible to
facts about actual or possible behavior. This is the
approach taken by McDowell (1984, 1993); see also
Wright (1990).

The flight from reductionism has been a feature of
much recent analytic philosophy; and social scientists
schooled in the �erstehen approach will find the
response natural. But what exactly does a rejection of
reductionism with respect to meaning consist in? One
response would be to say that each individual meaning
fact (that ‘plus’ means plus, for example) is sui generis
and primitive; one simply grasps it or one doesn’t.
Kripke (1982, p. 51) briefly discusses and rejects such
an approach and he is surely right that it is most
implausible. No matter how skeptical one might be
about the existence of analytic equivalences, it cannot
be denied that there are systematic connections be-
tween different meaning facts; how else could we
explain the meanings of new words in terms of old
ones? A more plausible claim is that, while there are
connections between meaning facts, no meaning fact
can be reduced to a nonmeaning fact. This is how
proponents of anti reductionism typically conceive of
it. The contention is that the rule-following worries
only arise if one tries to give an account of meaning
facts in terms of facts that make no reference to
meaning. (Note: if this really is to be anti reductionism,
the position had better be that there is no way
whatsoever of deriving meaning facts from nonmean-
ing facts, not just that there are ways of formulating
meaning facts that do not admit of reduction.) Thus,
for instance, Paul Horwich denies that there is any
reductive substitution for ‘F-ness’ in the sentence
‘‘‘Plus’’ means F-ness’; but he still claims that
meaning facts are reducible to facts about use. As he
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correctly says, this is a rejection of the nonreductionist
position. (See Horwich 1998).

An obvious difficulty with this antireductionist
approach concerns how to fit it into a naturalistic
world picture. Naturalism has been understood by
many to require that every fact is ultimately reducible
to a fact of natural science. This general issue of
naturalistic reducibility is an enormous one, which
cannot be pursued here. Clearly the success of a anti
reductive response to the rule-following worries will
depend on the success of anti reductive approaches
more generally. However, the worry can be somewhat
lessened by pointing out that whilst anti reductionists
reject the idea that meaning facts are reducible to
nonmeaning facts, it is not obvious that they need
reject the idea that they super�ene on natural facts.
Reduction requires that, for every meaning fact, a
corresponding nonmeaning fact can be given. Super-
venience requires only the weaker theory that the class
of meaning facts is somehow made true by the class of
nonmeaning facts. That is, someone who embraces
supervenience without reduction will accept that
nonmeaning facts (in particular, facts about usage,
belief, and the like) make true the meaning facts, in the
sense that there could not be a change in the meaning
facts without a change in the nonmeaning facts.
Whether such a picture can really be made good,
however, remains to be seen. (There is a gesture
towards such a picture in McDowell 1984, p. 348; for a
fuller discussion of supervenience of meaning on use,
without reduction, see Williamson 1994, pp. 205–9.)

See also: Reduction, Varieties of; Verstehen und
Erklren, Philosophy of; Wittgenstein, Ludwig (1889–
1951); Word Meaning: Psychological Aspects
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Measurement Error Models

The term measurement error model is used to denote a
regression model, either linear or nonlinear, where at
least one of the covariates or predictors is observed
with error. If x

j
denotes the value of the covariate for

the ith sample unit, then x
i

is unobserved and we
observe instead X

i
� f (x

i
, u

i
), where u

i
is known as the

measurement error. The observed (or indicator) vari-
able X

i
is assumed to be associated to the unobserved

(or latent) variable x
i
via the function f; the form of

this association defines the different types of measure-
ment error models described in the literature. For a
comprehensive bibliography on this literature, see
Fuller (1987) and Carroll (1995).

In the simple additive measurement error model,
measurement error has the effect of obscuring the
relationship between the response variable and the
covariate that is measured with error. This effect is
sometimes known as attenuation, as in the linear
regression case, the ordinary least squares estimator of
the regression coefficient associated to the variable
that is measured with error is biased towards zero
(e.g., Fuller 1987).

The next section describes the effect of additive
measurement error in the simple regression case, and
notes the relationship between this topic and those in
other entries. Subsequent sections describe extensions
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to the multivariate and nonlinear regression cases. The
article ends with a brief historical overview of the
development of measurement error models.

1. Simple Linear Regression and Measurement
Error

The simple linear regression model (see Linear Hypo-
thesis: Regression (Basics)) is given by

Y
i
� β

�
�β

�
x

i
�e

i
(1)

where Y
i
is the response observed for the ith sample

item, x
i

is the explanatory variable (or covariate)
measured for the ith sample item, β

�
and β

�
are

unknown regression coefficients, and e
i

is random
error typically assumed to be distributed as a normal
random variable with mean 0 and variance σ�

e
. Here we

talk about functional models when the explanatory
variable x is assumed to be a fixed value, and about
structural models when instead x is assumed to be a
random draw from some distribution. Typically, we
choose x�N (µ

x
, σ�

x
) (e.g., Fuller 1987). [Carroll

(1995), however, makes a different distinction between
functional and structural models. They refer to func-
tional modeling when the variable x is either fixed or
random but minimal assumptions are made about its
distribution, and to structural modeling when a para-
metric form is chosen for the distribution of x. Carroll
(1995) argues that when a consistent parameter esti-
mate under the structural model formulation can be
found, it tends to be robust to misspecification of the
distribution of x.]

It is well known that the ordinary least squares
estimator (see Linear Hypothesis: Regression (Basics))
of β

�

β�
�
�

�n

i=�

(Y
i
�Y� )(x

i
�x� )

�n

i=�

(x
i
�x� )�

(2)

is unbiased and has smallest variance among linear un-
biased estimators. If x�N (µ

x
, σ�

x
) and Co�(x, e)� 0,

then the estimator β�
�
in (2) is the maximum likelihood

estimator of β
�
(see Estimation: Point and Inter�al).

1.1 Models for Measurement Error

Suppose now that we cannot observe the explanatory
variable x

i
directly. Instead, we observe the manifest or

indicator variable X
i
which is a noisy measurement of

x
i
. We distinguish two different types of measurement

error models depending on the relationship between X
i

and x
i
:

(a) Error models, discussed in this entry, where we
model the distribution of X given x.

(b) Regression calibration models, where the distri-
bution of x given X is of interest.

Within the class of error models, we distinguish two
variants: classical additi�e error models, and error
calibration models. The classical additi�e error model
establishes that the observed variable X is an unbiased
measure of x. That is

X�x�u (3)

where u� (0, σ�
u
). As an example, consider the prob-

lem of estimating the relationship between serum
cholesterol levels and usual intake of saturated fat for
a sample of individuals. Suppose further that intake of
cholesterol for an individual is measured by observing
the individual’s intake over a randomly chosen 24-
hour period. Because daily nutrient intake varies from
day to day for an individual, the intake measured on
any one day is a noisy measurement of the individual’s
usual or habitual intake of the nutrient.

We talk about error calibration models when the
observed variable is a biased measurement of the
variable of interest. In this case, we use a regression
model to associate the two variables

X�α
�
�α

�
x�u (4)

where as before, E (u)� 0, but now E(X )�α
�
�α

�
x.

As an example, consider the problem of assessing the
habitual daily alcohol consumption for a sample of
individuals. Typically, individuals in the sample are
asked to record their alcohol consumption over a
short period, for example over a week. The mean of
the observed alcohol intakes over the seven days
cannot be assumed to be an unbiased estimator of the
usual daily alcohol consumption, as there is evidence
(see Freedman et al. 1991; Carroll 1995) that
individuals tend to under-report the amount of alcohol
they drink. Suppose in addition that the under-
reporting is not correlated with alcohol consumption.
In this case, the measurement X is biased for x and
must be corrected. If information about relationship
(4) is available, the measurement X can be calibrated
by using α−�

�
(X�α

�
).

We briefly discuss regression calibration models later
in this article.

1.2 The Effect of Measurement Error

Consider the simple example of a linear regression
with additive measurement error in the covariate, as in
expressions (1) and (3). Further, assume that the
measurement error is independent of the true measure-
ments x and of the errors e. If X�x�u, x� (µ

x
, σ�

x
)

and u� (0,σ�
u
) then the regression coefficient esti-

mated using the noisy measurements is biased towards
zero. If γ�

�
is the estimated regression coefficient

obtained from using X in the regression equation, then

E(γ�
�
)� λβ

�
(5)

where β
�

is the regression coefficient associated to x
and λ is called a reliability ratio (e.g., Fuller 1987,
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Figure 1
Simulated example. Black circles represent observations
without measurement error. Diamonds represent the
observations subject to measurement error in the
covariate. The steeper line is the fitted regression line in
the absence of measurement error, while the flatter line
shows the fitted regression line in the presence of
measurement error.

Sect. 1.1; Carroll 1995, Sect. 2.2.1), computed
as

λ�
σ�

x

σ�
x
�σ�

u

(6)

Clearly, λ� 1, and approaches 1 as the variance of the
measurement error goes to zero. Therefore, ordinary
least squares estimation in the model with X instead of
x produces an estimator of the regression coefficient
that is biased towards zero, or is attenuated.

Measurement error has in addition an effect on the
variability of points around the estimated regression
line. Note that under model (1) with measurement
error as in (3),

�ar (Y �X )�σ�
e
�

β�

�
σ�

u
σ�

x

σ�
x
�σ�

u

(7)

Thus measurement error has the effect of increasing
the noise about the regression line (Carroll 1995).

1.3 A simple simulated example

To illustrate the effect of measurement error on
regression estimation, we constructed 10 responses
Y� β

�
�β

�
x�e, where β

�
� 0, β

�
� 2, e�N (0, 1),

and x�N (1, 1). We then constructed a noisy
measurement of x by adding measurement error u
where u�N (0, 3). We fitted two simple linear regres-
sion models, using x and using X as the covariate in the
model. The data, together with the two fitted regres-
sion lines are shown in Fig. 1. In the figure, the dark
dots represent the true measurements, while the

diamonds represent the noisy measurements. Note
that the regression line fitted to the noisy data is
attenuated towards zero. In fact, in this simulated
example, the true attenuation coefficient or reliability
ratio is only �

�
.

Attenuation of the slope is greatly dependent on the
simple additive error model. In other cases, the
ordinary least squares estimator of the regression
coefficient may o�erestimate the true slope. Consider,
for example, the case where X is a biased measurement
of x, and in addition, the measurement error is
correlated with the equation error. That is, X is as in
Eqn. (4) and Corr(e, u)� ρ

eu
. It can be shown

that

E �γ�
�
��

β�

�
α
�
σ�

x
�ρ

eu
σ

e
σ

u

α�

�
σ�

x
�σ�

u

(8)

where, as in Eqn. (5), γ�
�

denotes the estimated
regression coefficient obtained by using X in the
model, and β

�
is the true slope. Notice that, depending

on the values of α
�

and of ρ
eu
, γ�

�
may actually over-

estimate β
�
.

2. Multiple Linear Regression and Measurement
Error

Extension of results presented in Sect. 1 to the case
of multiple predictors is not straightforward, even if
only one of the predictors is subject to measurement
error and the measurement error model is as in Eqn.
(3).

Let

Y� β
�
�β

�
x�β�

w
w�e (9)

where now w is a p�1 vector of predictors that are
measured without error, β

w
is the vector of regression

coefficients associated to w, and x is measured with
simple additive measurement error as in Eqn. (3). Fur-
thermore, let σ�

x �w
denote the variance of the residuals

in the regression of x on w. If model (9) is fitted using
X in place of x, it can be shown (e.g., Gleser et al. 1987)
that, as in Eqn. (5), the estimated regression coefficient
for X is γ�

�
� λβ

�
, where

λ�
σ�

x �w

σ�
x �w

�σ�
u

. (10)

Notice that when x and w are uncorrelated, λ in Eqn.
(10) reduces to Eqn. (6). Gleser et al. (1987) show that
when one of the covariates is measured with error, the
regression coefficients associated to w that are mea-
sured without error are also biased, unless x and w are
uncorrelated.

If now x is a q�1 vector of covariates measured
with error, and w is as above, then the ordinary least
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squares estimates have expectation

E

A

B

γ�
x

γ�
w

C

D

�

A

B

�
xx

��
uu

�
xw

�
wx

�
ww

C

D

−�

�

1

2
3

4

A

B

�
xx

�
xw

�
wx

�
ww

C

D

A

B

β
x

β
w

C

D

�

A

B

�
ue

0

C

D

5

6
7

8

. (11)

The ordinary least squares estimate of the regression
coefficients will be unbiased only when �

uu
� 0 and

�
ue

� 0.

3. Estimation in Measurement Error Models

Consider first the simple model (1) with measurement
errorasinEqn.(3).Assumethat(x,e,u)��N[(µ

x
, 0, 0)�,

diag (σ�
x
, σ�

e
, σ�

u
)], and suppose that σ�

u
is known. Under

this model, the vector, (Y, X) is distributed as a
bivariatenormal vector, and therefore, the samplefirst-
and second-order moments form a set of sufficient
statistics for the parameters. Fuller (1987, Sect. 1.2.1)
and Carroll (1995, Sect. 2.3.1) derive method of
moments (see Estimation: Point and Inter�al) para-
meter estimates that can be obtained from a one-to-
one mapping from the minimal sufficient statistics to
the vector (µ�

x
, σ� �

x
, β�

�
, β�

�
, σ� �

e
). For example,

β�
�
�Y� �β�

�
X�

β�
�
� (s�

X
�σ�

u
)−�s

XY
(12)

where Y� and X� are the sample means of Y and X, and
s�
X

and s
XY

are the sample variance of X and the sample
covariance between X and Y, respectively. Fuller
(1987) shows that when σ�

u
is known and as n��,

n�/�[(β�
�
�β

�
), (β�

�
�β

�
)]���� N�(0, 0)�, T � (13)

where (β�
�
, β�

�
) are as in (12) and T is a positive definite

matrix (see Fuller 1987, Sect. 1.2.2).
Suppose now that rather than assuming that σ�

u
is

known, we consider the case where the relati�e sizes of
the variances σ−�

u
σ�

e
are known. We use δ to denote the

ratio of variances. Under the assumption of normality
of (x, e, u)� as above, method of moments estimators
for (β

�
, β

�
, σ�

u
) are

β�
�
�Y� �β�

�
X�

β�
�
�

s�
Y
�δs�

X
�[(s�

Y
�δs�

x
)��4δs�

XY
]�/�

2s
XY

σ� �
u
�

s�
Y
�δs�

X
�[(s�

Y
�δs�

X
)��4δs�

XY
]�/�

2δ
(14)

where for σ� �
u

we choose the smallest root of the
quadratic expression above, so that σ� �

u
� s�

X
. Fuller

(1987, Theorem 1.3.1) shows that, for θ� (β
�
, β

�
, σ�

u
)�,

and θ� � (β�
�
, β�

�
, σ�

u
)� (as given in Eqn. (14)), as n��,

n�/�(θ� �θ)��� N(0, Γ ) (15)

for Γ a positive definite covariance matrix. Asymptotic
normality of (β�

�
, β�

�
) holds even if the distribution of x

is not normal.
The estimators above can be extended to the case

where a vector x is measured with error. While in the
simple linear regression case results apply in the
functional and in the structural model framework, in
the multivariate case we must distinguish between
models in which x is assumed to be random and those
in which x is assumed to be fixed. We consider first the
structural model set-up, where x is taken to be random.
In this case, the maximum likelihood estimators of
model parameters derived under the normal model
can be shown to be consistent and asymptotically
normal under a wide range of assumptions.

Let

Y� β
�
�x�β

�
�e

X�x�u (16)

where

A

B

x

e

u

C

D

�N

E

F

A

B

µ
x

0

0

C

D

,

A

B

�
xx

0 0

0 σ�
e

�
eu

0 �
ue

�
uu

C

D

G

H

(17)

Here, �
uu

and �
eu

are known. The maximum like-
lihood estimators of (β

�
, β

�
) are

β�
�
�Y� �X� β�

�

β�
�
�

E

F

S
XX

��
uu

G

H

−�(S
XY

��
ue

) (18)

where S
XX

is the sample covariance matrix of X and
S

XY
is the covariance matrix of X and Y. A modified

maximum likelihood estimator of (β
�
, β

�
) for the case

where�
uu

and�
eu

areunknownandmustbeestimated
from the data is given by Fuller (1987, Sect. 2.2).

If the vector x is taken to be fixed, rather than
random, the method of maximum likelihood fails to
produce consistent estimators of the parameters in the
model. This is because the vector of unknown model
parameters (β

�
, β

�
, x

�
, x

�
, …,x

n
, σ�

e
) is n�3-dimen-

sional, but the sample size is only n. In this case, then,
the number of parameters increases with sample size.
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Estimation of model parameters in these cases has
been discussed by, for example, Morton (1981).

Consider now model (16) with assumptions as in
(17), and suppose that we do not know �uu and �eu as
above. Instead, let ε� (e, u)��N (0, �ε�ε), where
�εε �Ωεε σ�, and Ωεε is known. In this case, the
maximum likelihood estimators of β

�
and σ� are

β�
�
� (X� �X� �λ� Ωuu)−�(X� �Y� �λ� Ωue)

σ� �� (q�1)−�λ� (19)

where X� �X� and X� �Y� are averages taken over the n
sample observations, and λ� is the smallest root
of �Z� �Z� �λ Ωεε �with Z� (Y, X). The estimator of β

�
is the same whether x is fixed or random. Under
relatively mild assumptions, the estimator β�

�
is distri-

buted, in the limit, as a normal random vector (see
Fuller 1987, Theorem 2.3.2).

4. Related Methods

4.1 Regression with Instrumental Variables

In the preceding sections we have assumed implicitly
that when the variance of the measurement error is not
known, it can be estimated from data at hand.
Sometimes, however, it is not possible to obtain an
estimate of the measurement error variance. Instead,
we assume that we have available another variable,
which we denote Z, and which is known to be
correlated with x. If Z is independent of e and u, and
Z is correlated with x, we say that Z is an instrumental
�ariable (see Instrumental Variables in Statistics and
Econometrics). Fuller (1987) presents an in-depth
discussion of instrumental variable estimation in linear
models (Sects. 1.4 and 2.4).

He shows that method of moments estimators for
the regression coefficient can be obtained by noticing
that the first and second sample moments of the
vector (Y, X, Z) are the set of minimal sufficient
statistics for the model parameters. The resulting
estimators are

β�
�
� s−�

XY
s
YZ

β�
�
�Y� �β�

�
X� (20)

where s
XZ

and s
YZ

are the sample covariances of the
covariate and the response variables with the in-
strumental variable, respectively. Because the sample
moments are consistent estimators of the population
moments, the estimators in (20) are consistent esti-
mators of β

�
and β

�
. Notice, however, that if the

assumption σ
xZ

� 0 is violated, the denominator in

the expression for β�
�
above estimates zero and the es-

timator is therefore not consistent.
Amemiya (1985, 1990a, 1990b), Carroll and

Stefanski (1994) and Buzas and Stefanski (1996)
discuss instrumental variable estimation in nonlinear
models.

4.2 Factor Analysis

Factor analysis is heavily used in psychology, so-
ciology, business, and economics (see Factor Analysis
and Latent Structure: O�er�iew). We consider a model
similar to the model used for estimating an instru-
mental variable, with a few additional assumptions.
The simplest version of a factor model is

Y
�
� β

��
�β

��
x�e

�

Y
�
� β

��
�β

��
x�e

�

X�x�u (21)

Here, (Y
�
, Y

�
, X ) are observed. We assume that the

coefficients associated to x are nonzero, and that
(x, e

�
, e

�
, u)��N[(µ

x
, 0, 0, 0)�, diag (σ�

x
, σ�

e�
, σ�

e�
, σ�

u
)].

In factor analysis, the unobservable variable x is
denoted common factor or latent factor. For example,
x might represent intelligence, and the observed
variables (Y

�
, Y

�
, X ) might represent the individual’s

scores in three appropriate tests. The ratio of the
variance of x to the variance of the response variable is
called the communality of the response variable. For
example, the communality of Y

�
above is calculated as

λ�

�
�

β�

�
σ�

x

β�

�
σ�

x
�σ�

e�

(22)

Note that λ�

�
is equal to the reliability ratio that was

presented in Sect. 1.
Estimators for β

��
and for β

��
can be obtained using

the same methods that were used for estimating
instrumental variables in Sect. 4.1. For example, β�

��
is

the instrumental variable estimator of β
��

under the
model Y

�
� β

��
�β

��
x�e using Y

�
as an instrumental

variable. Similarly, an estimator for β
��

is obtained
using Y

�
as an instrumental variable.

For an extensive discussion of factor analysis, refer
to Jo� reskog (1981) and Fuller (1987).

4.3 Regression Calibration

Suppose that for each sample item we observe Y, X,
and w, where X�x�u, and w is a vector of covariates
measured without error. The idea behind regression
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calibration is simple. Using information from X and
w, estimate the regression of x on (X, w). Then fit the
regression model for Y using E�x �X, w� using standard
methods. The standard errors of the parameters in the
regression model for Y must be adjusted to account for
the fact that x is estimated rather than observed.

Estimation of the regression of x on (X, w) is
straightforward when replicate observations are avail-
able. Suppose that there are m replicate measurements
of x for each individual, and that X� is their mean. In
that case, the best linear estimator of x is E�x �X� , w�,
where

E �x �X� , w��µ
x
�

E

F

σ�
x

�wx

G

H

�
A

B

σ�
x
�σ�

u
�m �

xw

��
xw �ww

C

D

−�
E

F

X� �µ
X

w�µ
w

G

H

(23)

Moment estimators for all unknown parameters in the
expression above can be obtained as long as replicate
observations are available and an estimator for the
unknown measurement error variance can be com-
puted. If replicate observations are not available, it is
possible to use an external estimate of the measure-
ment error variance.

Regression calibration was proposed by Gleser
(1990). Carroll (1995, Chap. 3) discusses regression
calibration in nonlinear models.

An alternative approach called SIMEX (for simu-
lation extrapolation) that is well suited for the additive
measurement error case was proposed by Cook and
Stefanski (1994).

5. Nonlinear Models and Measurement Error

Carroll (1995, Chap. 6) presents an in-depth
discussion of the problem of estimating the parameters
in a nonlinear model when one or more of the
covariates in the model are measured with error. Most
of their discussion assumes that the measurement
error is additive and normal, but some results are
presented for more general cases. Other references
include Amemiya (1990), Gleser (1990), and Roeder et
al. (1996).

Carroll (1995) presents two approaches for
estimating the parameters in the nonlinear model
subject to measurement error, denoted conditional
score and corrected score methods, that are based on
an estimating equations approach. In either case, the
resulting estimators do not depend on the distribution
of x.

The conditional score method is derived for the case
of the canonical generalized linear model (McCullagh
and Nelder 1989) (see Linear Hypothesis). Without

loss of generality we discuss the case where both x and
w are scalar valued. The conditional density of Y given
(x, w) is given by

f (y �x, w, Θ)� exp

1

2
3

4

yη�D(η)

φ
�c (y, φ)

5

6
7

8

(24)

(expression 6.4 in Carroll 1995), where η�
β
�
�β

�
x�β

�
w is called a natural parameter, Θ�

(β
�
, β

�
, β

�
, φ) is the unknown parameter to be esti-

mated, and where the first and second moments of the
distribution of Y are proportional to the first and
second derivatives of D(η) with respect to η. The form
of η, D(η) φ and c(y, φ) depends on the model choice.

If x were observed, then Θ is estimated by solving
the following equations

�
n

i=�

�Y
i
�D(�)(η

i
)�

E

F

1

w
i

x
i

G

H

� 0

�
n

i=�

A

B

E

F

n�1

n

G

H

φ�
(Y

i
�D(�)(η

i
))�

D(�)(η
i
)

C

D

� 0 (25)

where D(k)(η) is the kth order partial derivative of D(η)
with respect to η.

We now assume that x is measured with normal
additive measurement error with variance σ�

u
. A

sufficient statistic ∆ can be found for x (Stefanski and
Carroll 1987) so that the distribution of Y conditional
on (∆, w) has the same form as the density given in
(24). The form of the functions D(η), η, φ and c(y, φ)
must be modified accordingly (see, for example,
Carroll et al. 1995, p. 127). Therefore, this suggests that
an estimator for Θ when x is observed with measure-
ment error can be obtained by solving a set of
equations similar to Eqn. (25).

The approach described above can be used only in
the case of canonical generalized linear models. An
approach applicable to the broader class of generalized
linear regression models is the corrected score method,
also derived under an estimating equations frame-
work. Suppose, first, that x is observable, and that an
estimator of Θ is obtained by solving

�
n

i=�

ξ(Y
i
, x

i
, w

i
, Θ)� 0 (26)

where ξ is a likelihood score from the model when x is
observed without measurement error. Suppose now
that we can find a function ξ*(Y, X, w, Θ, σ�

u
), such

that

E �ξ*(Y, X, w, Θ �Y, x, w�� ξ (Y, x, w, Θ) (27)
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for all (Y, x, w). An estimate for the unknown para-
meter Θ can then be obtained by solving Eqn. (26)
where the corrected score ξ* is used in place of ξ.
Corrected score functions that satisfy Eqn. (27) do not
always exist, and when they do exist they can be very
difficult to find. Stefanski (1989) derived the corrected
score functions for several models that are commonly
used in practice.

6. A Brief Historical O�er�iew

The problem of fitting a simple linear regression model
in the presence of measurement error was first con-
sidered by Adcock (1877). Adcock proposed an
estimator for the slope in the regression line that
accounted for the measurement error in the covariate
for the special case where σ�

a
�σ�

e
. The extension to the

p-variate case was presented by Pearson (1901).
It was not until the mid-1930s that the terms errors

in �ariables models and measurement error models were
coined, and a systematic study of these types of model
was undertaken. The pace of research in this area
picked up in the late 1940s, with papers by Lindley
(1947), Neyman and Scott (1951), and Kiefel and
Wolfowitz (1956). These authors addressed issues of
identifiability and consistency in measurement error
models, and proposed various approaches for par-
ameter estimation in those models. Lindley (1947)
presented maximum likelihood estimators for the
slope in a simple linear regression model with additive
measurement error for the functional model. He
concluded that, when the two variance components
are unknown, the method of maximum likelihood
cannot be used for estimating β

�
, as the resulting

estimator must satisfy the relation β�
�
, σ� �

u
�σ� �

e
. Solari

(1969) later showed that this unexpected result could
be explained by noticing that the maximum likelihood
solution was a saddle-point and not a maximum of the
likelihood function. Lindley (1947) also showed that
the generalized least squares estimator of the slope is
the maximum likelihood estimator when the ratio of
variances is assumed known.

Extensions of the simple linear regression model to
the multiple regression model case, with one or more
covariates measured with error were presented in the
late 1950s, 1960s and 1970s. Excellent early in-depth
reviews of the literature in measurement error models
are given by Madansky (1959), and Morton (1981).

In the early 1990s, Schmidt and Rosner (1993)
proposed Bayesian approaches for estimating the
parameters in the regression model in the presence of
measurement error. More recently, Robins and
Rodnitzky (1995) proposed a semi-parametric method
that is more robust than the maximum likelihood
estimator of the slope in structural models when the
distributional assumptions are not correct. Carroll et
al. (1997), however, showed that the Robins and
Rodnitzky estimator can be very inefficient relative to
the parametric estimation when the distributional

assumptions are correct. Roeder et al. (1996) and
Carroll et al. (1999) have argued that the sensitivity of
the maximum likelihood estimator to model spec-
ification can be greatly reduced by using flexible
parametric models for the measurement error. In
particular, the authors suggest that a normal mixture
model be used as the flexible model. In the 1999 paper,
Carroll et al. (1999) proceed from a Bayesian view-
point, and use Markov chain Monte Carlo methods to
obtain approximations to the marginal posterior
distributions of interest.

The literature on measurement error models is vast,
and we have cited a very small proportion of the
published books or manuscripts. In addition to the
review articles listed above, the text books by Fuller
(1987) and Carroll (1995) are widely considered
to be the best references for linear and nonlinear
measurement error models, respectively. The recent
manuscript by Stefanski (2000) cites several papers
that have appeared in the literature since 1995.
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A. Carriquiry

Measurement, Representational Theory of

The representational theory of measurement—RTM
for short—is a sort of ‘interface’ between a qualitative,
empirical, or material domain of research and the use
of numbers to quantify the empirical observations and
to draw inferences from the data. Roughly, the main
tenets of RTM consist of the following steps (for
definition of the main concepts see Ordered Relational
Structures):

(a) Describe the situation under scrutiny by a
qualitative relational structure, consisting of a base set

A and a finite number of relations. Among these
relations is usually an order relation and sometimes
special elements such as units. These entities are the
primitives of the structure. They must have an em-
pirical identification. The properties of this qualitative
relational structure are stated as conditions or axioms
on its primitives, which are true statements about the
structure, at least in the intended empirical identifi-
cation.

(b) Verify by empirical procedures (experiments,
observations) the truth of those conditions that are
testable (which should be almost all of them) and find
arguments (plausibility, consequences of failure) for
those that are not testable.

(c) Find a structure with a numerical base set (a
subset of � or �n) and find homomorphism between
both structures. Finding a homomorphism may con-
sist of providing a representation theorem which,
essentially, states the existence of at least one homo-
morphism.

(d) Find all homomorphisms between the quali-
tative and the numerical structure. This step amounts
to proving a uniqueness theorem, which in most cases
yields a procedure to calculate any homomorphism
from a given one.

(e) Clarify on the basis of the uniqueness properties
of the set of homomorphisms which numerical state-
ments about the empirical domain are meaningful and
which are not. Meaningful statements can be used for
further analysis, such as statistical tests.

This theory is thoroughly described in the three
volumes Foundations of Measurement (see Krantz et
al. 1971, Suppes et al. 1989, Luce et al. 1990. Other
comprehensive expositions, differing slightly in em-
phasis and philosophical argumentation, are Pfanzagl
(1971), Roberts (1979), and Narens (1985)

1. History and Contemporary Formulation of
Measurement Within RTM

The above kind of formalization of measurement goes
back to Helmholtz (1887). Ho� lder (1901) was the first
to prove a representation theorem in the above sense.
One version or other of Ho� lder’s theorem lies at the
heart of almost all representation theorems proved in
the following years up to the present time. It did not,
however, stimulate much research until the late 1950s.
The 1930s and 1940s saw an ongoing debate about the
measurability of sensory variables, which seemed to
some a prerequisite to laying a firm foundation for
psychology, not unlike that of most of the natural
sciences. In this debate, the introduction of scale types
by Stevens (1946) was a cornerstone. The search for a
precise formulation led to the model-theoretic for-
mulation of Scott and Suppes (1958). This framework
was extended in the three volumes Foundations of
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Measurement (Krantz et al. 1971, Suppes et al. 1989,
Luce et al. 1990) and in the other books cited above.

In its present form, RTM consists of two relational
structures � and �. The base set of � is some subset
of the reals or a real vector space. The objects which
are empirically identified with the elements of A, the
base set of �, can be measured if it is possible to give
or construct a homomorphism � between the two
structures. In most cases the structure � contains
among its relations a weak order �. Some authors
distinguish functions and constants such as a unit
element from the proper relations. In our notation,
these variants are all subsumed in (R

i
, i � I ). This

sequence of relations can even be infinite. Sometimes it
is necessary to endow the structures with several base
sets and relations among them. This case can also be
formulated within the present scheme, although it
looks a bit clumsy.

The following are three of the major issues that
confront RTM:

Representation. Does there exist a homomorphism
between two structures, the qualitative and the nu-
merical one, i.e., is there a mapping which preserves
structure? This question is concerned with the measur-
ability in principle of the variables under scrutiny.

Uniqueness. How can one describe the set of all
representations of a given structure? This topic in-
cludes questions about the precise definition of scale
type.

Meaningfulness. Which assertions about a measure-
ment structure make sense, which do not? What is the
meaning of numerical operations performed on the
scale values? These questions are relevant to the
applicability of statistical tests and to the content of
descriptive indices.

The representation question is answered in RTM by
formulating representation theorems; the next section
gives two prominent examples. The uniqueness prob-
lem was initially dealt with by describing the set of all
homomorphisms, this kind of result is usually part of
the respective representation theorems (see Sect. 2.1).
However, the modern theory differs in several aspects
from this approach (see Sects. 3 and 4). The discussion
of meaningfulness seems to have gone way beyond
RTM. Several notions of invariance and meaning-
fulness have been proposed and analyzed, partly under
the headline of dimensional analysis. We give but a
short overview in Sect. 5.

2. Representation Theorems

The procedure outlined in the introductory paragraph
and the formal definition is exemplified in this section
by presenting a few representation and uniqueness
theorems and by discussing examples. Basically, there
are a few general properties that can be exploited to
produce relational structures which can be successfully

mapped into a numerical structure. Primarily these are
ordered structures. The empirical identification of the
elements of the base set and the order relation is in
most cases rather straightforward. The other relations
of the structures are operations, or are derived from
the comparison of intervals, and the property of
conjointness (see Measurement Theory: Conjoint). In
the present article we focus on extensive structures and
difference structures.

2.1 Extensi�e Measurement

Our first structure was also historically the first to be
considered. It goes back to Helmholtz (1887). It
postulates a qualitative ordering and a concatenation
operation, i.e., a binary operation �: A�A�A which
resembles the operation of addition of real numbers.

Definition 1. Let A be a nonempty set, � a binary
relation on A, and o a closed operation on A, i.e., for
all elements a, b �A there exists an element c �A such
that a � b� c. The triple (A, �, �) is a closed extensive
structure if the following conditions (E1), (E2), (E3),
and (E4) are satisfied for all a, b, c, d �A; if in addition
(E5) is satisfied it is a positive structure.

(E1) � is a weak order on A, i.e., it satisfies a� b
and b� c implies a� c, and a� b or b� a.

(E2) a � (b � c)� (a � b) � c.
(E3) a� b iff a � c� b � c iff c � a� c � b.
(E4) If a� b, then for any c, d there exists a positive

integer n such that na � c� nb � d, where na is defined
inductively by 1a� a and (n�1) a� na � a.

(E5) a� a � b.
The example of weights in Sect. 2 of the entry Ordered
Relational Structures can be regarded as such a
structure if one is willing to accept certain idealiz-
ations. It formalizes the measurement of mass by
comparing objects on a pan balance. Another obvious
example is the measurement of length, also modulo
several idealizations.

The following theorem not only guarantees the
existence of a numerical representation (a homomor-
phism into the reals) but also states that this existence
implies the conditions of Definition 1. It reads as
follows:

Theorem 1. Let (A, �, �) be a system with � a
binary relation and o a binary operation on A. Then
(A, �, �) is a closed extensive structure if and only if
there exists a function �: A�� such that for all a,
b �A

(i) a� b iff �(a)��(b);
(ii) �(a � b)��(a)��(b).

Another function ��: A�� satisfies these two proper-
ties iff there is a constant r �� such that ��� r��. The
structure is positive iff �(a)� 0.

The first part is the existence theorem, the second
part the uniqueness theorem. The latter can be
rephrased as: A closed concatenation structure allows
the measurement of the objects on a ratio scale.
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This result has been extended in several ways. One
point of improvement consists of dropping the as-
sumption of closedness of the operation. A closed
operation forces the possibility to concatenate ar-
bitrary large and arbitrary small elements, an as-
sumption that might be too strong in practice. Krantz
et al. (1971) give sufficient conditions when the
operation is not necessarily closed. Other modifi-
cations are concerned with minimal and maximal
elements in the structure, such as the velocity of light
in relativistic velocity concatenation. Recently, this
problem has been generalized by regarding ‘singular
points’ in the structure, i.e., elements that behave
differently with respect to o than do the rest of the
elements.

2.2 Difference Measurement

While extensive operations abound in physics, they are
rarely encountered in social sciences. However, the
comparison of intervals is often used in psychological
experiments. For instance, one can ask subjects
whether the political system of two nations a, b is more
similar to each other than that of the nations c, d. In
economics the probability of choosing one alternative
over another is used as an index of the size of a utility
interval. In psychophysics, the method of bisection
requires an observer to choose a stimulus whose value
on some psychological scale such as loudness or
brightness is between two given stimuli, such that the
ensuing sensory differences are equal. This procedure
assumes that people are able to compare intervals.
Further examples are described in Chap. 4 of Krantz
et al. (1971).

The following definition assumes a weak order �
on a subset A* of pairs. For simplicity, the reader
might assume that exactly one of the pairs ab and ba is
in A* for all a, b �A. The definition and theorem are
more general, but this is the most important case.

Definition 2. Let A be a a nonempty set, A* a
nonempty subset of the Cartesian product A�A, and
� a binary relation on A*. The triple (A, A*, �) is a
positive difference structure if for all a, b, c, d, a �, b�, c�,
a
�
, a

�
,… �A.

(D1) � is a weak order on A*.
(D2) If ab, bc �A*, then ac �A*.
(D3) If ab, bc �A*, then ab, bc� ac.
(D4) If ab, bc, a �b�, b�c� �A*, ab� a �b�, and

bc� b�c�, then ac� a �c�.
(D5) If ab, cd �A* and ab� cd then there exist d �,

d� �A such that ad �, d �b, ad�, d�b �A* and
ad �� cd� d�b.

(D6) If a
�
, a

�
,… is a strictly bounded standard

sequence, i.e., a
i
a
i+�

�A* and a
i
a
i+�

� a
�
a
�

for i� 1,
2,… and for some d �d� �A* holds a

�
a
i
� d �d�, then it

is finite.

Theorem 2. Let (A, A*, �) be a positive difference
structure. Then there exists a function ψ: A*��+

such that for all a, b, c, d �A
(a) if ab, cd �A*, then ab � cd iff ψ(ab)�ψ(cd);
(b) if ab, bc �A*, then ψ(ac)�ψ(ab)�ψ(bc)
If ψ � is another function with these properties, then

there is some r� 0 such that ψ �� r�ψ.
If for all a� b, a, b � A either ab or ba in A, then

there exists �: A�� such that for all ab �A*, ψ(ab)�
�(b)��(a). If �� has the same property, then for some
s ��, �����s.

The uniqueness assertion of this theorem roughly
says that the intervals, i.e., the elements of A*, are
measured on a ratio scale, while the elements of A are
measured on an interval scale.

Other difference structures, called algebraic-differ-
ence structures, have been developed, allowing both
for positive and negative intervals (Krantz et al. 1971).
Even the case of two simultaneous orderings of
intervals compatible in a well-defined sense has been
considered. The representation theorems guarantee
the measurement of one ordering by differences of the
representing function, while the other is represented
by their ratios. A modification of this theorem was
used by Suck (1998) for a measurement theoretic
characterization of the exponential distribution.

2.3 Comments on the Axioms

Some remarks are in order regarding the nature of the
different axioms. Some describe particular properties
of the structures, such as the order axioms, or
associativity (E2) in Definition 1, or (D4) in Definition
2. They are called structural and are all testable for
given elements of A. Another class of axioms are the
solvability conditions such as (D5). They postulate the
existence of certain elements, given a few others, such
that a given ‘equation’ is solved. Often a consequence
of this kind of axiom is that the structure becomes
infinite. Characteristically, a solvability axiom is often
a part of conditions that are sufficient for numerical
representations; however, it is not a necessary con-
dition. Testing it is a delicate matter if one does not
find elements d �, d� in (D5), then their non-existence is
in general not proved.

A third class of conditions are Archimedean axioms,
with Definition 1 (E4) and Definition 2 (D6) being
examples. They are necessary for a representation with
real numbers, because � satisfies a similar property
(for all x� y� 0 there is an integer n such that
ny�x). In ordered relational structures, the cor-
responding formulation employs the notion of stan-
dard sequences. These are increasing or decreasing
sequences of elements of A, which are equally spaced
in some sense specific for the structure. Examples are
the sequences in (E4) and (D6).

Standard sequences are also very important for the
construction of the homomorphisms in the represen-
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tation theorems. This fact becomes clear if one studies
the proofs of results such as Theorems 1 and 2. The
key idea is as follows: a first standard sequence a

�
,

a
�
,… is chosen. An element a �A is enclosed in

a
k
� a� a

k+�
. The value k is taken as a first ap-

proximation to �(a). Then a second standard sequence
b
�
, b

�
,… is constructed with each b

�i
� a

i
, i.e., a new

element is introduced between two consecutive ele-
ments of the first sequence. If now b

i
� a� b

i+�
then

i�2 is the second approximation to the desired �(a).
Proceeding in this way, a sequence of approximations
is constructed. If this sequence can be shown to
converge, then one has a value �(a). This � can in
many cases be shown to be one homomorphism. Other
homomorphisms drop out by beginning with a dif-
ferent standard sequence. The uniqueness statements
are derived from observing how these sequences are
interrelated. This kind of proof mimics in some sense
the actual procedures used in physics to measure
objects. It is constructive and, depending on how
many approximating steps are employed, controls the
accuracy of the measurement.

3. Scale Type

Stevens (1946) introduced the concept of ‘scale type’ in
response to a vivid debate on the possibility of
evaluating subjective sensory events quantitatively.
Much of the development of the present form of RTM
in the 1950s and 1960s was influenced by the endeavor
to give a sound foundation to Stevens’ classical scale
types, namely nominal, ordinal, interval, and ratio
scales.

Roughly, the idea is to characterize scale type by
describing the set of all homomorphisms of a rep-
resentation in a uniqueness theorem. Such a descrip-
tion can be performed by giving the set of admissible
transformations of a given homomorphism. Thus, if
any strictly increasing transformation of a represen-
tation is admissible, then we have an ordinal scale if
transformations of the form x� rx�s with r� 0 are
admissible, we have an interval scale, and with x� rx
we have a ratio scale. If necessary, one can define a
nominal scale as one with all injective mappings (see
Ordered Relational Structures) as admissible trans-
formations.

Over time this simple theory needed several modifi-
cations. Log-interval scales and difference scales were
introduced,mainly because the choice of the numerical
structure was recognized to be highly arbitrary.
Furthermore, not all scales could be given a clear
place in this scheme. Roberts and Franke (1976) found
that the scale type of semiorders (see Partial Orders)
was ‘irregular’ compared with the previously con-
sidered types. This discussion was soon linked with
invariance considerations and the meaningfulness
problem. The scale type question was finally resolved
by the work of Louis Narens (e.g., Narens 1981a, b),

which led to the consideration of the automorphism
group and the degree of homogeneity and uniqueness
of an ordered structure (see Ordered Relational
Structures). The next section discusses this theory.

4. Modern Theory: Automorphisms of
Measurement Structures

The article on Ordered Relational Structures presents
the homogeneity-uniqueness definition of scale type.
Using automorphisms instead of homomorphisms and
isomorphisms in this context frees the scale type and
meaningfulness discussion from the arbitrariness of
the choice of the representing structure. Furthermore,
instead of applying an admissible transformation to a
given homomorphism, one can apply an auto-
morphism to the structure and then use the homo-
morphism. This way the possible representations drop
out more naturally.

The first major success of this approach, which has
been championed primarily by Narens, was the suc-
cessful characterization of scale types (M, N ) on the
reals in the Alper�Narens Theorem. The type (1, 1)
corresponds to a ratio scale, (2, 2) is an interval scale,
(1, 2) is something in between, and (�, �) is an
ordinal scale. Other scale types do not exist if the
homomorphism is onto a real interval. This deep result
explains why science does not employ scales of a type
intermediate between the interval and ordinal type.
However, if the range of the homomorphism is the
rational numbers, Cameron (1989) and Macpherson
(1996) showed that all types (M, N ) with 1�M�N
are possible.

The main problem is now to classify structures by
scale type. In the investigation of this question a subset
of the automorphism group, namely the translations,
plays a crucial role. An automorphism τ � Aut� is a
translation if τ(a)� a for all a �A or if it is the identity
map id

A
. Luce and Narens (1994) formulate three

major questions about translations which arose from
the analysis of the proof of the Alper�Narens theorem:

(a) Do the translations form a group?
(b) Can the translations be ordered such that they

satisfy an Archimedean property?
(c) Are the translations 1-homogeneous?

If all these questions are answered affirmatively, a
numerical representation can be constructed (see Luce
and Narens 1994).

Thus, a major problem is to find structural con-
ditions that imply these three properties of the trans-
lations. But this seems to be a difficult problem, and
not very much is known about it (see Luce in press).
However, this shift of focus in the scale type discussion
has already proved fruitful and has considerably
increased the understanding of the philosophical
problems of measurement. Possibly, final answers
require a simultaneous solution of the meaningfulness
problem which we discuss next.
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5. Meaningfulness

In this section a short overview of the various aspects
of the meaningfulness problem is given.

The ‘meaning’ of words or statements used to be a
much debated issue in analytical philosophy in the first
half of the twentieth century, as witnessed, for
example, in the work of Carnap and others. In the
same vein, and probably influenced by the philo-
sophical discussion, the meaningfulness problem has
been of interest from the very beginning of RTM. It is
just the meaning of statements involving numerical
values which is being debated. To give an example,
consider the two statements:

(a) The ratio between yesterday’s maximum tem-
perature and today’s is 2.

(b) The ratio between the difference of yesterday’s
maximum and minimum temperature and today’s
difference of the same values is 2.
Clearly, Statement (a) depends on the employed
temperature scale. If it is correct using a Fahrenheit
scale it is wrong in a Celsius scale, and vice versa
(except for a few particular values). The second
statement remains true or false in each temperature
scale which is used nowadays. As a result, (a) seems
meaningless, while (b) has a chance to be meaningful.

In its first formulation, the meaningfulness problem
was closely linked to the uniqueness of scales and to
scale type. Roughly, one seemed to settle with the
formulation: a statement involving numerical scale
values is meaningful if its truth value (i.e., true or false)
does not change when an admissible transformation is
applied to any of the scale values occurring in its
formulation.

This approach falls short for several reasons, among
which is the detection of irregular scales by Roberts
and Franke (1976). More advanced theories of mean-
ingfulness distinguish several concepts of invariance,
such as reference and structure invariance. By the
former it is understood that a relation is invariant
under permissible transformations, while by the latter
it is invariant under endomorphisms, i.e., homo-
morphisms of the structure into itself. These in-
variance properties were shown to provide necessary
conditions on numerical relations for empirical
meaningfulness. By contrast, the definition of a re-
lation using the primitives of the structure may
influence its meaningfulness. This is an intricate
question connecting the meaningfulness problem to
questions of definability.

Another aspect is dimensional analysis, which is a
powerful tool in physics. The idea of this theory is to
consider an equation involving the values of several
different measurement homomorphisms, such as
f (x

�
,…, x

k
)� 0. If admissible transformations are

applied to the scale values, the postulation of in-
variance narrows down the possibilities for f. in most
cases, this argument leads to a functional equation
which, when solved, gives the form of the physical law

underlying the original equation. Luce (1959) applied
this principle to psychophysical laws. Roberts and
Rosenbaum (1986) undertook a systematic investi-
gation of this technique, and Narens and Mausfeld
(1992) presented a theory on the relationship of the
psychological and the physical in psychophysics re-
sulting in what they call an ‘equivalence principal.’
This method turns out to be a tool to sort out
quantitative formulae and statements that have psy-
chological significance. The role of dimensional analy-
sis to find or discuss ‘lawful’ expressions is elaborated
at a more advanced level in Luce (1978) and Chap.
22.7 of Luce et al. (1990).

One of the issues of the meaningfulness discussion
was the question of meaningful statistics. In it an
answer is sought to the question of which statistical
procedures are applicable to which kind of data. For
example, one can look at the test statistic of a t-test. It
consists of a ratio of a difference of mean values and
a standard deviation (or a ‘mixed’ standard deviation
calculated from two samples). It is easy to see that this
value is invariant under affine transformations of the
data, but may vary considerably if the data are
transformed monotonically. Does this fact imply that
the t-test is applicable to interval scales and not to
ordinal scales? Opinions on this question seem to differ
widely. Luce et al. (1990) give an overview of what
RTM can contribute to this question. Their point is
that it is in general not the employed statistical value
(e.g., the mean value) itself which might be inap-
propriate, but rather the numerical relations involving
this value. Therefore, a difference has to be made
between the meaningfulness of hypotheses on popu-
lations and the meaningfulness of statistics used for
the description of samples.

A completely new way of looking at the meaning-
fulness issue was recently suggested by Narens (in
press). He seems to turn the tables, in the sense that
RTM is justified in terms of a new formulation of
meaningfulness. In this formulation one still captures
the domain of interest in a qualitative relational
structure, but instead of deriving meaningfulness from
invariance properties of this structure, one assumes a
theory ofmeaningfulness in terms ofwhich the concept
of a meaningful scale can be formulated. In his paper
it is shown that for each (in this sense) meaningful
scale there exists a mathematical representing struc-
ture such that the scale consists of homomorphisms
between these structures. Thus, the meaningful prob-
lem is solved by giving it a more fundamental place in
the scientific process. Future discussion and elab-
oration of this point of view will decide on its viability.

6. Problems of RTM

Philosophical debate regarding the foundations of
RTM continues—see, for instance, critiques by
Michell (1986), Niedere� e (1987, 1992, 1994), and

9446

Measurement, Representational Theory of



Dzhafarov (1995). The main points of criticism are
analyzed and discussed in Luce and Narens (1994).

A major driving force of RTM has been the idea
that applied scientists would test the axioms of
representation theorems, and if the fit was satisfactory,
they would construct a scale accordingly, using the
uniqueness part for a justification of the operations
performed in the course of the research on the topic.
This program, if it was a program, seems not yet to
have been implemented. Others would say it has failed.
There are very few attempts to test axioms for this
purpose. Luce’s (2000) book on utility theory is an
exception and may point a way of renewing this
program.

A major obstacle to an application of RTM in the
way described is the lack of a satisfactory error theory
of measurement within RTM. To what extent must an
axiom be violated to be sure it does not hold? To give
an example: even for physical length measurement,
one can observe many instances of violations of the
testable axioms of Theorem 1 (see Sect. 2.1). This will
necessarily happen if the investigated objects differ
only very little in length, less than the accuracy of the
measuring device.

There have been numerous attempts to extend the
classical ‘deterministic’ RTM to ‘nondeterministic’
versions by adding a probabilistic structure (see
Measurement Theory: Probabilistic). However, none
has provided a practical device for a theory of
measurement error within RTM.

Another critical issue is the almost ubiquitous use of
infinite structures. More than that the most elegant
and useful results, such as the Alper�Narens Theorem,
are obtained for continuum structures, i.e., ordered
structures which satisfy Dedekind completeness (all
infima and suprema exist, see Ordered Relational
Structures). It can be surmised that a powerful error
theory calls for mappings on a continuum.

The idea of embedding structures in Dedekind
complete ones using extension procedures such as
Dedekind cuts works in some cases but is intricate in
others (see Ordered Relational Structures and Partial
Orders). In what sense finite data sets are approxi-
mating such structures is a problem of theoretical
importance for which not very much is known as
yet. Sommer and Suppes (1997) proposes a critical
approach to the use of the continuum in this
context.

There are more results needed on classification by
scale type. In particular, structural equivalents of
homogeneity and uniqueness of automorphisms are
not yet known. By structural equivalents, we mean
conditions formulated within the structure and not
within the automorphism group. Likewise, it is unclear
how properties of the translations can be formulated
or derived within �.

Finally, the meaningfulness question is one of the
outstanding open problems of RTM. The recent
approach of Narens (submitted) mentioned in Sect. 5

appears completely new from the perspective of RTM,
and it might possess the quality of a Copernicanean
revolution.

7. Applications of RTM

It has already been mentioned that axiom testing is
only rarely performed. But there are such investi-
gations, mostly in connection with conjoint measure-
ment (see Conjoint Analysis Applications). Much of the
research on color vision, spatial vision, and other
psychophysical questions uses representations of
measurement structures. The benefit of RTM in such
investigations is often theoretical: it provides a firm
basis for formulating hypotheses and performing tests.
As an example we cite Heller (1997) on binocular
space perception and the elaborate mathematical
development ensuing from this paper (see Acze� l et al.
1999).

An interesting application of RTM can be found in
dimensional analysis and the derivation of numerical
laws in physics and psychophysics. Chapter 10 of
Krantz et al. (1971) is the paradigm for this kind of
application. Since then many results have been pub-
lished. We cite one important article: Narens and
Mausfeld (1992).

Finally, we mention the application of measurement
theory in decision making. Expected utility theory, its
subjective counterparts, e.g., Prospect theory, rank
dependent utility (Luce 2000), etc, all rely to a great
extent on results from RTM. This tendency is kept to
the present day and is likely to remain so for some
time. Luce (2000) is an outstanding recent example.
The papers Luce and Narens (1994) and Luce (1995)
give an in-depth overview of the general discussion.

See also: Binocular Space Perception Models;
Conjoint Analysis Applications; Mathematical Psy-
chology; Measurement Theory: Conjoint; Order
Statistics; Ordered Relational Structures; Statistical
Analysis, Special Problems of: Transformations of
Data; Test Theory: Applied Probabilistic Measure-
ment Structures
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Measurement Theory: Conjoint

The theory of conjoint measurement is a branch of
measurement theory in which objects described by
several attributes are assigned numerical values that
preserve an ordering of the objects by a qualitative
relation such as preference or likelihood. Numerical
values of objects usually are presumed to equal the
sum of values assigned separately to each attribute. A
conjoint measurement theory consists of the structure
assumed for objects and their attributes, assumptions
about the qualitative relation among objects, a nu-
merical representation that connects the qualitative
ordering of objects to numerical values, and a de-
scription of all sets of numerical values that satisfy the
representation.

1. Objects and Attributes

The objects are members x, y, … of a subset X of the
Cartesian product X

�
�X

�
� … �X

n
of n� 2 other

sets referred to as attributes, factors, or criteria. When
x

i
is the member of attribute X

i
associated with object

x, x� (x
�
, …, x

n
), y� (y

�
, …, y

n
), … Any set of enti-

ties that share a common set of attributes could serve
as X, including consumption bundles (each attribute is
a good, x

i
is the amount of attribute i in bundle x),

investment portfolios (stocks, bonds), houses (loca-
tion, style, size, cost), candidates for a position
(education, experience, skills, quality of references),
and a host of other possibilities.

A particular theory specifies the structure of the X
i

and X. Structural aspects are the number of attributes,
whetherX equals or is a proper subset ofX

�
� … �X

n
,

and the nature of each X
i
(finite, infinite but discrete, a

continuum). One theory assumes that n is any integer
greater than 1, X is an arbitrary subset of
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X
�
� … �X

n
, and every X

i
is a finite set. Another

assumes that n� 2, X�X
�
�X

�
, and each X

i
is a

continuum. Additional restrictions on structure may
be imposed by preference axioms.

2. Preferences and Axioms

Qualitative comparisons between objects in X are
described by a binary relation �� on X and induced
relations� and�defined by x� y if x�� y and not
(y��x), and x�y if x�� y and y��x. When prefer-
ence is primitive, x�� y signifies that x is at least as
preferable as y, x� y means that x is strictly preferred
to y, and x�y denotes equally preferred objects.
When objects are uncertain events, x�� y if x is judged
to be at least as likely to occur as y, x� y if x is judged
to be more probable than y, and x�y if x and y are
considered equally likely.

Conditions imposed on the behavior of �� on X are
referred to as axioms. Although some axioms describe
intuitively rational or reasonable behaviors, they are
empirically refutable assumptions (see Utility and
Subjecti�e Probability: Empirical Studies).

2.1 Ordering Axioms

It is often assumed that �� is a weak order, that is, that
�� is complete (for all x, y �X:x�� y or y��x) and
transitive (for all x, y, z �X: if x� y and y� z then
x�� z). When �� is a weak order, � is an equivalence
relation (reflexive: x�x; symmetric: x�y� y�x;
transitive) that partitions X into equivalence classes,
with x�y if and only if x and y are in the same class.
A less common but more realistic axiom presumes
only that � is asymmetric (x� y�not (y�x)) and
transitive, in which case � is not necessarily transitive,
as when x�y, y�z, and x� z. Still less common is the
axiom which assumes that �� is complete but not
necessarily transitive.

2.2 Independence and Cancellation Conditions

Independence and cancellation conditions are needed
for the additive utility representation in the next
section. The most basic independence condition as-
sumes that, for each i, if x

i
� z

i
and y

i
�w

i
, and x

j
�

y
j
and z

j
�w

j
for all j�i, then x�� y�z��w. When ��

is a weak order on X�X
�
� … �X

n
, this implies that

the relation ��i
on X

i
defined by

x
i
��i

y
i

if x�� y whenever x
j
� y

j
for all j�i (1)

is a weak order. Moreover, if x
i
��i

y
i
for all i, then

transitivity implies x�� y, with x� y if x
i
�

i
y
i
for at

least one i.

A more general first-order cancellation axiom as-
serts that if �x

i
, z

i
�� �y

i
, w

i
� for all i, then

x�� y�w�� z. This extends to the general cancellation
condition which says that if m� 2, if x�, …, xm,
y�, …, ym �X, and if y�

i
, …, ym

i
is a permutation of

x�
i
, …, xm

i
for every i, then it is not true that xj �� y j for

j� 1, …, m with x j � y j for some j. The second-
order cancellation axiom is the special case of general
cancellation for m� 3. An instance for n� 2 is : it is
false that (x

�
, x

�
)�� (y

�
, z

�
), (y

�
, y

�
)�� (z

�
, x

�
), and

(z
�
, z

�
)� (x

�
, y

�
). Its � version, whose conclusion is

�x��y�, x��y���x��y�, illustrates a notion of
higher-order tradeoffs and is sometimes referred to as
the Thomsen condition.

2.3 Sol�ability and Archimean Axioms

Solvability axioms posit the existence of attribute
values that allow compensating tradeoffs and thereby
impose further restrictions on the X

i
and X. An

example for n� 2 is : for every (x
�
, x

�
) �X and every

y
�
�X

�
, there is a y

�
�X

�
for which (y

�
, y

�
)�(x

�
, x

�
).

Archimedean axioms, sometimes referred to as
continuity conditions, are technical conditions for
infinite structures that ensure the existence of real-
valued utilities in representations of ��. When each X

i

is a nondegenerate real interval and � is the lexico-
graphic order defined by (x

�
, x

�
)� (y

�
, y

�
) if x

�
� y

�
or (x

�
� y

�
, x

�
� y

�
), there is no real-valued function u

on X that satisfies x� y�u(x
�
, x

�
)� u(y

�
, y

�
). Archi-

medean axioms forbid this type of noncompensatory
dominance structure.

3. Additi�e Representations

The basic additive conjoint representation of �� on X
consists of a real-valued function u

i
on X

i
for i�

1, …, n such that, for all x, y �X

x�� y��
n

i = �

u
i
(x

i
)� �

n

i = �

u
i
(y

i
) (2)

An alternative is the multiplicative representation
x�� y�f

�
(x

�
) … f

n
(x

n
)� f

�
(y

�
) … f

n
(y

n
), where f

i
�

eu
i. Other algebraic combinations of attribute utilities

are discussed in Krantz et al. (1971) under polynomial
measurement. Additional restrictions may be imposed
on the u

i
of Eqn. (2) for representations of qualitative

probability.

3.1 Uniqueness

Let �
i
� au

i
�b

i
with a� 0 and b

�
, …, b

n
any real

numbers.WhenEqn.(2)holds, itholdsalsofor�
�
, …, �

n

in place of u
�
, …, u

n
. When no other transformations
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of the u
i
satisfy Eqn. (2), the attribute utilities for the

additive representation are unique up to similar
positive affine transformations. The common a� 0
for the transformations preserves scale commensura-
bility of the attribute utility functions. When X is
finite, more general transformations are possible
unless enough � comparisons hold to force unique-
ness up to similar positive affine transformations
(Fishburn and Roberts 1989).

3.2 Specific Theories

When X is finite, Eqn. (2) reduces to a finite number of
linear inequalities with coefficients in �1, 0, �1� which
have a solution if and only if �� satisfies weak order
and general cancellation (Kraft et al. 1959, Fishburn
1970, Krantz et al. 1971).

When the X
i

are infinite, X�X
�
� … �X

n
, and

n� 3, weak order, first-order cancellation, and an
Archimedean axiom lead to u

i
for Eqn. (2) that are

unique up to similar positive affine transformations. A
topological approach (Debreu 1960, Fishburn 1970,
Wakker 1989) also endows X with special topological
structure, and an algebraic approach (Fishburn 1970,
Krantz et al. 1971) uses a solvability condition. Similar
approaches apply for n� 2, where a second-order
cancellation condition is also required.

Another weak-order theory considers a denumer-
able number of attributes that refer to successive time
periods and involve notions of discounting and im-
patience (Fishburn 1970). The relaxation of weak
order where � is asymmetric and transitive leads to
the one-way representation

x� y� �
n

i=�

u
i
(x

i
)� �

n

i=�

u
i
(y

i
) (3)

for partially ordered preferences (Fishburn 1970).
Transitivity canbe omittedwithout affecting additivity
as shown by the nontransitive additive conjoint
representation

x�� y��
n

i=�

φ
i
(x

i
, y

i
)� 0 (4)

in which φ
i
is a skew-symmetric (φ

i
(a, b)�φ

i
(b, a)� 0)

real-valued function on X
i
�X

i
(Fishburn 1991).

4. Conjoint Measurement and Social Choice

Ideas from conjoint measurement have been applied
to social choice theory (Fishburn 1973) under the
following interpretations. Each i indexes one of n
voters, and ��i

denotes the preference relation of voter
i. Unlike Eqn. (1), the ��i

are primitive relations not
derived from ��, and �� takes the role of a social
preference relation which is a function of the voter
preference profile (���

, …, ��n
). Conditions of order,

fairness, positive responsiveness, and so forth, can
then be proposed to relate �� to realizations of
(���

, …, ��n
). Some sets of conditions lead to additive

representations for simple majority, weighted ma-
jority, and more general rules, whereas others are
collectively incompatible (Arrow 1963) and result in
impossibility theorems.

5. Decision Under Risk and Uncertainty

Conjoint measurement is used extensively for multi-
attribute outcomes in decision under risk and un-
certainty (Keeney and Raiffa 1976). Consider the
expected-utility representation

p�� q� �
x �X

p(x) u(x)� �
x �X

q(x) u(x) (5)

where p and q are simple probability distributions on
X�X

�
� … �X

n
and u on X is unique up to a

positive affine transformation au�b, a� 0. Let p
i
be

the marginal distribution on X
i
of p. The independence

condition which says that p� q whenever p
i
� q

i
for

all i implies an additive decomposition u(x
�
, …, x

n
)�

u
�
(x

�
)� … �u

n
(x

n
) for outcome utilities (Fishburn

1970, p. 149). A less-restrictive condition says that, for
every i, the preference order over marginal distribu-
tions on X

i
at fixed values of the other attributes is

independent of those fixed values. This implies either
the additive decomposition or a multilinear form
which under somewhat stronger conditions can be
expressed as

ku(x
�
, …, x

n
)�1� [ku

�
(x

�
)�1] … [ku

n
(x

n
)�1] (6)

where k is a nonzero constant. A number of other
decompositions of u are also described in Keeney and
Raiffa (1976).

See also: Conjoint Analysis Applications; Measure-
ment Theory: History and Philosophy; Utility and
Subjective Probability: Contemporary Theories
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P. Fishburn

Measurement Theory: History and

Philosophy

Measurement theorists attempt to understand quanti-
fication and its place in science. The success of
quantification in the physical sciences suggested that
measurement of psychological attributes might also be
possible. Attempting this proved difficult and putative
psychological measurement procedures remain con-
troversial. In considering such attempts and the issue
of whether they amount to measurement, it is useful to
understand the way in which the concept of measure-
ment has unfolded, adjusting to problems both in-
ternal and external to quantitative science. This is the
history and philosophy of measurement theory.

1. Measurement Theory and Problems Internal to
Quantitati�e Science

1.1 Measurement of Extensi�e Magnitudes

The first treatise touching on the theory of measure-
ment was Book V of Euclid’s Elements (Heath 1908),
written about 300 BC and attributed to Eudoxus. It
defined the central concepts of magnitude and ratio
and explained the place of numbers in measurement.
This explanation was accepted as standard for more
than 2,000 years. The early Greeks divided quantity
into multitude (or discrete quantity, e.g., the size of a
football crowd) and magnitude (or continuous quan-
tity, e.g., the length of a stadium). The measure of a
quantity was given relative to numbers of appro-
priately defined units. Number, then, was what today
is called ‘whole number.’ This posed a problem
because it was known that magnitudes could be
mutually incommensurable (two magnitudes are mu-
tually incommensurable if and only if the ratio of one
to the other cannot be expressed as a ratio of whole
numbers, e.g., as is the case with the lengths of the side
and diagonal of a square). The problem for Euclid was
to explain how his discrete concept of measure applied
to continuous magnitudes.

It was solved by liberalizing the concept of measure
to that of ratio and by requiring that for each specific

magnitude (say, each specific length) there is the series
of multiples of that magnitude (e.g., for any specific
length, L, there exists mL, for each whole number, m).
Considering just a single pair of lengths, say L

�
and L

�
,

and letting n and m stand for any two whole numbers,
the ratio between L

�
and L

�
is given by the following

three classes of numerical ratios:
(a) The class of all n�m such that mL

�
� nL

�
;

(b) The class of all n�m such that mL
�
� nL

�
; and

(c) The class of all n�m such that mL
�
� nL

�
.

Defined this way, a ratio exists between each
magnitude and any arbitrary unit, whether incom-
mensurable or not, and, in principle, this ratio may be
estimated. This is the classical theory of measurement.
Of course, unless there is some physical operation for
obtaining multiples of magnitudes it is not possible to
estimate these ratios. Hence, this elegant and powerful
solution was not taken to apply beyond the range of
extensive magnitudes (i.e., those for which some
operation of addition can be defined). At the time this
included only the geometric magnitudes, weight and
time.

1.2 Measurement of Intensi�e Magnitudes in
Physics

The early Greeks recognized that other attributes, for
example, temperature, admitted of degrees and
Aristotle even discussed these hypothetically in terms
of ratios (On Generation and Corruption 334b, 5–20).
This raised the possibility of nonextensive magnitudes
(i.e., magnitudes for which an operation of addition
was not known), a possibility explored during the
Middle Ages via the concept of intensive magnitude.
For example, Oresme thought intensive magnitudes
similar enough to line lengths to assert that ‘whatever
ratio is found to exist between intensity and inten-
sity, … a similar ratio is found to exist between line
and line and vice versa’ (Clagget 1968, p. 167), thereby
attributing to them an internal structure sufficient to
sustain ratios.

The medieval philosophers, however, did not at-
tempt to show that their intensive magnitudes really
were, like length, additive in structure. While they
contemplated intensive magnitudes as theoretical pos-
sibilities, they were not interested in actually measur-
ing them. Attempts to expand the range of measurable
attributes were more successful from the Scientific
Revolution of the seventeenth century onwards, when
science became more closely identified with quan-
titative methods. This success raised another problem:
it was one thing to distinguish intensive from extensive
magnitudes in theory; it was quite another to show
that a particular procedure actually measured any of
the former. Gradually, the issue dawned of what was
to count as evidence that hitherto unmeasured attri-
butes are measurable.

Most of the physical magnitudes found measurable
after the Scientific Revolution were not extensive and
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were measured indirectly. For example, velocity was
measured via distance and time, density, via mass and
volume. In each case, the magnitude measured in this
derived way was thought to be some quantitative
attribute of the object or system involved, but one for
which a physical operation directly reflecting the
supposed underlying additive structure of the attribute
could not be (or, possibly, had not yet been) identified.
Because quantitative physics, as a body of science, was
held in high regard, other disciplines aped its quan-
titative character. For example, Hutcheson (1725)
proposed a quantitative moral psychology. He was
criticized by Reid (1748) for ‘applying measures to
things that properly have not quantity’ (p. 717), a
charge that was to become increasingly familiar as
further attempts were made to integrate quantitative
thinking into psychology. The problem is how to tell
quantitative from nonquantitative attributes. Solving
it requires specifying quantitative structure.

Ho� lder (1901) achieved this, specifying conditions
defining the concept of an unbounded, continuous
quantitative attribute. Call the attribute Q and let its
different levels (the specific magnitudes of Q) be
designated by a, b, c, …. For any three levels, a, b, and
c, of Q, let a�b� c if and only if c is entirely
composed of discrete parts a and b. Then according to
Ho� lder, Q being quantitative means that the following
seven conditions hold.

(a) Given any two magnitudes, a and b, of Q, one
and only one of the following is true:

(i) a is identical to b (i.e., a� b and b� a);
(ii) a is greater than b and b is less than a (i.e., a� b

and b� a); or
(iii) b is greater than a and a is less than b (i.e., b� a

and a� b).
(b) For every magnitude, a, of Q, there exists a b in

Q such that b� a.
(c) For every pair of magnitudes, a and b, in Q, there

exists a magnitude, c, in Q such that a�b� c.
(d) For every pair of magnitudes, a and b, in Q,

a�b� a and a�b� b.
(e) For every pair of magnitudes, a and b, in Q, if

a� b, then there exists magnitudes, c and d, in Q such
that a�c� b and d�a� b.

(f) For every triple of magnitudes, a, b, and c, in Q,
(a�b)�c� a�(b�c).

(g) For every pair of classes, φ and ψ, of magnitudes
of Q, such that

(i) each magnitude of Q belongs to one and only one
of φ and ψ;

(ii) neither φ nor ψ is empty; and
(iii) every magnitude in φ is less than each magnitude

in ψ, there exists a magnitude x in Q such that for
every other magnitude, x�, in Q, if x��x, then x� � φ
and if x��x, then x� � ψ (depending on the particular
case, x may belong to either class).

Ho� lder had one eye on Euclid’s concept of ratio
and, so, what he was able to prove from these
conditions was that if an attribute has this sort of

structure, then the system of ratios of its magnitudes is
isomorphic to the system of positive real numbers.
Among other things, this entails that each level of the
attribute may be measured by any other level taken as
the unit.

Using Ho� lder’s conditions, the issue of the sort of
evidence needed to confirm the hypothesis that some
attribute is quantitative may be considered. If, relative
to the attribute in question, a concatenation operation
upon objects can be identified which directly reflects
quantitative additivity, then one has evidence that the
attribute is quantitative. For example, rigid straight
rods of various lengths may be joined lengthwise so
that the resulting length equals the sum of the lengths
of the rods concatenated. This issue was considered in
a systematic way by Helmholtz (1887) and Campbell
(1920) and Campbell’s term, ‘fundamental measure-
ment,’ has become the standard one to describe this
way of establishing measurement.

Campbell (1920) also identified the category he
called ‘derived measurement.’ He held that ‘the
constant in a numerical law is always the measure of a
magnitude’ (p. 346). For example, the ratio of mass to
volume is a constant for each different kind of
substance, say, one constant for gold, another for
silver, and so on. That such system-dependent con-
stants identify magnitudes of quantitative attributes is
perfectly sound scientific thinking. In the case of
density, the fact that this constant is always observed
must have a cause within the structure of the system or
object involved. Since the effect is quantitative, like-
wise must be the cause. Hence, the magnitude identi-
fied by the constant, or as we call it, the density of the
substance, is quantitative and measured by this con-
stant.

A similar line of thought suffices for all cases of
indirect quantification in physics, and because Camp-
bell (1920) thought that physics was ‘the science of
measurement’ (p. 267), he concluded that the issue of
the sort of evidence needed to show that an attribute is
quantitative is exhausted by the categories of fun-
damental and derived measurement. Campbell did not
know that Ho� lder (1901) had already refuted this
conclusion using a simple model. If all that could be
known of any two points on a line is their order and of
any two intervals between such points, whether they
are equal, then Ho� lder showed this knowledge suffi-
cient to prove distance quantitative. His 10 axioms
applying just to order between points and equality
between intervals exploit the fact that these non-
additive relations may indirectly capture the under-
lying additivity between distances (viz., if A�B�C
(where A, B, and C are points), then the distance from
A to C equals that from A to B plus that from B to C ).
Applied to other attributes, this result entails that
there are ways other than those standard in physics for
showing attributes as quantitative. Hence, the possi-
bility of measurement in disciplines lacking funda-
mental measurement cannot be ruled out.
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1.3 Measurement of Psychological Magnitudes

Attempts at measurement in psychology presented
entirely new challenges for measurement theory. These
attempts are hampered by the fact that there are no
fundamentally measured, extensive psychological
magnitudes upon which to base the measurement of
theoretical, psychological attributes. Hence, in at-
tempting to gain evidence that psychological attributes
of interest are quantitative, Campbell’s categories of
fundamental and derived measurement cannot be
utilized. To cope with this, a new approach to
measurement had to be devised.

This challenge was met by the theory of conjoint
measurement (see Measurement Theory: Conjoint).
Unlike fundamental and derived measurement, conj-
oint measurement does not depend upon finding
extensive magnitudes. This theory (Krantz et al. 1971)
applies in circumstances where a dependent attribute
is a noninteractive function of two independent
attributes and where distinct levels of the independent
attributes can at least be classified (as same or
different) and the dependent attribute weakly ordered.
Since, in psychology, such classifications and orde-
rings are sometimes possible, this theory is applicable.
If the attributes involved are quantitative, then this is
detectable via trade-offs between the contributions of
the conjoining independent attributes to the order
upon levels of the dependent attribute. The theory has
been applied to the measurement of psychological
attributes (see Conjoint Analysis Applications) and has
been extended to situations involving more than two
independent attributes.

2. Measurement Theory and Problems External
to Quantitati�e Science

2.1 The Philosophy of Mathematics

Themost potent external factor affectingmeasurement
theory has been the philosophy of mathematics,
especially as it relates to the concept of number.
Ho� lder’s (1901) proof of an isomorphism between
ratios of magnitudes of a continuous quantitative
attribute and the positive real numbers appeared to
secure the view, popular at least since the Scientific
Revolution (and, arguably, implicit in Euclid) that
numbers are such ratios (see, e.g., Frege 1903).
However, at least since Russell (1897), some philo-
sophers sought to divorce the concept of number from
that of quantity. The view that came to dominate
twentieth century philosophy was the thesis that
numbers are ‘abstract entities’ and able to be concep-
tualized as elements of formal systems. Accordingly,
they were thought not to be empirically located, as are
quantities. As a result, measurement ceased to be
defined in the classical manner, i.e., as the numerical

estimation of ratios of magnitudes. Russell (1903)
proposed that measurement be defined instead as the
representation of magnitudes by numbers. This repre-
sentational approach has dominated thinking about
measurement this century (e.g., Campbell 1920, Nagel
1931, Ellis 1966), being developed most comprehen-
sively by Suppes, Luce, Krantz, and Tversky (e.g.,
Krantz et al. 1971, Suppes et al. 1989, Luce et al. 1990)
and their associates (see Measurement, Represent-
ational Theory of).

The application of this approach to the measure-
ment of any attribute reduces to four steps. First, an
empirical system is specified as an empirically identi-
fiable set of some kind (e.g., of objects or attributes)
together with a finite number of empirical relations
between its elements. Second, a set of axioms is stated
for this empirical system. As far as possible these
should be empirically testable. Third, a numerical
structure is identified such that a set of many-to-one
mappings (homomorphisms) between the empirical
system and this numerical structure can be proved
from the axioms (the ‘representation theorem’).
Fourth, inter-relations between the elements of this set
of homomorphisms are specified, generally by iden-
tifying the class of mathematical functions which
includes all transformations of any one element of this
set into the other elements (the ‘uniqueness theorem’).
This allows the distinctions between types of scales,
popularized by Stevens (1951), to be precisely defined.
This approach to measurement theory has produced,
among other important developments, the theory of
conjoint measurement.

The numerical representation of empirical systems
depends on identifying structures within those systems
which possess numerical correlates. Insofar as math-
ematics may be thought of as the study of the general
forms of structures (empirical or otherwise), proofs of
representation theorems, therefore, rely upon identify-
ing mathematical structure within empirical systems.
Insofar as quantitative theories in science require
something like Ho� lder’s concept of continuous quan-
tity as the empirical system to be numerically repre-
sented, it follows that the mathematical structure of
the positive real numbers might be thought of as
already present (as ratios of magnitudes) in that
empirical system. It is along these lines that a rec-
onciliation between classical and representational
theory may be possible.

2.2 The Philosophy of Science

Developments in the philosophy of science have also
affected measurement theory. For psychology, the
most significant factor was operationism (Bridgman
1927). Operationism was developed into a theory of
measurement by Stevens (1951). If, as Bridgman held,
the meaning of a concept is the set of operations used
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to specify it, then measurement is the ‘assignment of
numerals to objects or events according to rules’
(Stevens 1951, p. 1) and the attribute measured via any
such assignment is defined by the rules used. This
approach proved useful in the social and behavioral
sciences before it was known how to test the hypothesis
that such attributes are quantitative.

Michell (1999) contains further material on the
history and philosophy ofmeasurement in psychology.

See also: Conjoint Analysis Applications; Measure-
ment, Representational Theory of; Measurement
Theory: Conjoint; Test Theory: Applied Probabilistic
Measurement Structures
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Measurement Theory: Probabilistic

In the theory of probabilistic measurement concepts of
measurement are developed in a probabilistic frame-
work to provide a theoretically sound treatment of
variability of measurements. Concepts of probabilistic
measurement evolved in the context of the behavioral
and social sciences, for instance in psychophysics and
utility theory. They differ from the standard Gaussian
theory of error as applied in physics, where at a
theoretical level the underlying scales considered (e.g.,
length, mass) are conceived in a deterministic fashion.
To deal with the variability of measurements (‘error’)
that arise in practical applications, statistical concepts
are then introduced in an adhoc manner on top of
these deterministic concepts. In the Social and Behav-
ioral Sciences, in contrast, variability (e.g., of psycho-
physical or preference judgmentsmade by the subjects)
usually is considered a feature of the domain con-
sidered. Therefore, concepts of probabilistic measure-
ment aim at the theoretical (possibly axiomatic)
foundation of the scales themselves in a probabilistic
theoretical framework.

Roughly, two traditions can be distinguished: the
psychometric and the measurement-theoretic ap-
proach. The following account focuses mainly on the
measurement-theoretic perspective which strives for
suitable probabilistic counterparts to concepts of the
representational theory of measurement (see Meas-
urement Theory: History and Philosophy; Measure-
ment, Representational Theory of ).

Several general strategies of probabilization will be
discussed. For brevity’s sake they will be explained
using the examples of additive conjoint and algebraic
difference measurement (see Measurement Theory:
Conjoint; Conjoint Analysis Applications; Krantz et al.
1971).

1. Fechnerian and Thurstonian Scaling

This section briefly outlines two basic approaches to
the scaling of subjective magnitudes which played an
important part in the development of probabilistic
measurement.
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Consider an experimental paradigm where a subject
is asked to compare two stimuli out of a stimulus set A
according to some criterion (e.g., loudness of tones,
brightness of flashes, subjective utilities of commod-
ities). If in repeated comparisons of the same pair of
stimuli the subject made the same judgments through-
out, this would define a relation�on A, with a� b
meaning that a is chosen over b. If� fulfilled the
(testable) axioms of a weak order (see Ordered Rela-
tional Structures) this would give rise to the intr-
oduction of ordinal subjective scales u :A�Re satis-
fying u(a)� u(b) if and only if a� b.

However, ordinarily the subject’s judgments will
vary between experimental trials, particularly for
stimuli ‘close’ to each other. This variability can be
accounted for by considering the corresponding sys-
tem of choice probabilities p(a, b), where p(a, b)
denotes the probability that a is chosen over b.

The weak-utility model assumes that the rela-
tion�defined by

a� b if and only if p (a, b)� 1�2

is a weak order giving rise to an ordinal scale u as
described before. A necessary testable condition for
this model is weak stochastic transitivity

If p (a, b)� 1�2 and p (b, c)� 1�2

then p (a, c)� 1�2.

The weak-utility model is implied by the strong-
utilitymodel,which postulates that p (a, b) is ameasure
of the strength-of-preference or discriminability in the
sense that for some scale u

p (a, b)� p (c, d )

if and only if u (a)�u (b)� u (c)�u (d ).

The strong-utility model is essentially equivalent to
the Fechnerian model which is based on the assump-
tion that there is a strictly increasing function F :
Re�Re and a scale u satisfying

p (a, b)�F [u(a)�u (b )].

(for relations to Fechnerian psychophysics see
Falmagne 1986).

A different path was taken in the twenties by L. L.
Thurstone. On his account, subjective magnitudes are
not represented by single numbers but by real random
variables. The basic assumption is that there is a
family of jointly distributed random variables, U

a

(a �A) on a sampling space Ω that corresponds to
different experimental situations ω �Ω, such that in
situation ω the stimulus a is chosen over b if and only

if U
a
(ω)�U

b
(ω). It is further assumed that for a

suitable probability measure P

p (a, b )�P(�ω �Ω �U
a
(ω)�U

b
(ω)�)�: Pr[U

a
�U

b
]

Modelsof thatkindarecalled randomutilitymodels.
An example of a testable necessary condition for this
model is the so-called triangle inequality,

p (a, b)�p (b, c)�p (a, c)� 1.

Under certain conditions this model implies the
Fechnerian model. For instance, Thurstone assumed
that the random variables U

a
are normally distributed;

under the additional assumption that these random
variables are pairwise independent and have equal
variances σ� (Case V of Thurstone’s law of com-
parative judgment) it follows that a particular case of
the Fechnerian model holds (with u(a) the expected
value of U

a
and F the cumulative distribution function

of N(0, 2σ�)).
Note that the strict utility model (see Luce’s Choice

Axiom) is equivalent both to a special case of the
Fechnerian and of the random utility model (compare
Suppes et al. 1989, Chap. 17).

While these and other instantiations of the
Fechnerian and the random utility model involve
specific distributional assumptions, attention will be
focused in the following on distribution-free ap-
proaches. The concepts that are introduced are
probabilistic versions of standard concepts of the
representational theory of measurement.

2. Probabilistic Difference and Additi�e Conjoint
Measurement

2.1 Fechnerian Scaling as Probabilistic Difference
Measurement

Recall that a structure �A,��, where� is a weak
ordering on A�A, is called an algebraic difference
structure if there is representation u :A�Re such that

(a, b)� (c, d )

if and only if u (a)�u (b )� u (c)�u (d ).

If one defines a quaternary relation�by

(a, b )� (c, d ) if and only if p (a, b )� p (c, d ),

then the strong-utility model holds if and only if the
structure �A,�� is an algebraic difference structure.
Hence, Fechnerian scaling can be conceived as prob-
abilistic difference measurement.
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In consequence, axiom systems (Krantz et al. 1971,
Chap. 4) for algebraic difference structures directly
yield testable conditions that have to be satisfied by the
choice probabilities for this model to apply.

2.2 Probabilistic Additi�e Conjoint Measurement

By way of illustration, consider an experimental
paradigm where subjects are asked to compare the
binaurally induced subjective loudness of successively
presented pairs (a, x), (b, y) of tones, with a and b being
presented to the left ear and x and y to the right ear.
Here two sets of stimuli A and X are referred to (tones
presented to the left�right ear) and subjects have to
compare pairs (a, x) �A�X of stimuli. A possible
deterministic approach could be to assume that those
judgments induce a weak ordering�on A�X and
that the structure �A�X,�� is an additive conjoint
structure, meaning that there are scales u :A�Re and
� :X�Re such that

(a, x)� (b, y)

if and only if u (a)�� (x)� u (b )�� (y).

Again, in practice a probabilistic variant of this
approach is preferable. This means that choice prob-
abilities p(a, x; b, y) have to be considered. A prob-
abilistic variant of the above approach can be obtained
by assuming that the ordering�defined by

(a, x)� (b, y) if and only if p (a, x; b, y)� 1�2

yields an additive conjoint structure. As before,
testable conditions can be directly derived from the
standard axiomatizations of additive conjoint
measurement. For example, the axiom of double
cancellation translates into the condition

if p (a, x; b, y)� 1�2 and p (c, y; a, z)� 1�2,

then p (c, x; b, z) � 1�2.

This model together with the condition p(a, x;
b, y)� p(d, z; b, y)� p(a, x; d, z)� 1�2 is equivalent
to the existence of a representation of the form

p (a, x; b, y)�F [u (a)�� (x), u (b)�� (y)]

where F is a function, strictly increasing in the first and
strictly decreasing in the second argument. Falmagne
(1979) discusses a number of more specific cases of this
model and their interrelations. Some of these combine
concepts of algebraic-difference measurement (Fech-
nerian scaling) and additive conjoint measurement,
a different such combination being the additive-
difference model of preference (see Suppes et al.
1989, Chap. 17). An analogous probabilization of ex-
tensive measurement was developed in Falmagne
(1980).

3. Mixture Models and Generalized Random
Utility Models

A different perspective is taken in some recent develop-
ments in which generalized distribution-free random
utility models are considered and proven to be
equivalent to models based on probabilistic mixtures
of standard deterministic measurement structures
(Niedere� e and Heyer 1997; Regenwetter and Marley
in press). Being a generalization of Block and Mars-
chak’s (1960) classical account of binary choice
systems induced by rankings, it lends itself to a prob-
abilization of a wide class of concepts of the repres-
entational theory of measurement. The underlying
general principles are explained by considering the
case of additive conjoint measurement. For simplicity,
only two-factorial additive conjoint structures with
finite domains A�X will be considered for which
there is a representation u :A�Re satisfying
(a, b)� (c, d ) if and only if u (a)�u (b)� u (c)�u (d ).

3.1 Mixture Models

Assume choice probabilities p(a, b; c, d ) to be given as
considered above. The basic assumption underlying
an additive conjoint mixture model is that in each
experimental trial the subject is in a specific state
corresponding to an additive conjoint structure. These
structures may vary, each of them occurring with a
certain probability. The states themselves will usually
be unobservable, but they are assumed to determine
the observable individual response (choice) in each
situation.

Formally, this can be stated as follows. Let � be the
set of all conjoint structures on A�A, that is,
structures �A�A,�� with different�, and let P a
probability measure on � describing the probability
with which states, that is, conjoint structures, occur.
The measure P is then said to explain the choice
probabilities p(a, b; c, d ) if and only if

p (a, b; c, d )�P(��A�A,�� ���(a, b )� (c, d )�)

for all a, b, c, d �A.
This concept is related closely to the following

distribution-free random utility model.

3.2 Generalized Random Utility Models and Their
Relation to Mixture Models

The underlying basic assumption is that a subject’s
states correspond to sample points ω in the sampling
space Ω and that for each a �A there is a real random
variable U

a
such that in state ω the subject chooses

(a, b) over (c, d) if and only if U
a
(ω)�U

b
(ω)�U

c

(ω)�U
d
(ω). Again, it is assumed that states occur

with certain probabilities.
Formally, let P be a probability measure on Ω. The

measure P and a family U
a

of random variables are
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then said to explain the choice probabilities p(a, b;
c, d ) if and only if

p (a, b; c, d )�P(�ω �Ω�U
a
(ω)�U

b
(ω)

�U
c
(ω)�U

d
(ω)�).

A probabilistic representation theorem can be
proven which states that for each system of choice
probabilities p(a, b; c, d ) there is a probability measure
on � explaining these probabilities if and only if there
is a probability measure on Ω and a family U

a
of real

random variables explaining these probabilities.
Hence, the above additive conjoint mixture and
random utility model explain the same systems of
choice probabilities.

3.3 The Characterization Problem

The question arises whether a set of necessary and
jointly sufficient testable conditions can be specified
which a system p(a, b; c, d ) has to fulfill for it to be
explainable by an additive conjoint mixture model.
For each finite domain A there is indeed a finite set of
linear inequalities of the form

d
�
� p (a

�
, b

�
; c

�
, d

�
)���d

k
� p (a

k
, b

k
; c

k
, d

k
)� d

(d
�
, …, d

k
, d �Re) with this property. (The proof refers

to a polytope associated with �, the inequalities
describing half-spaces generating the polytope.)

From a computational viewpoint, finding such
systems of inequalities (associated with the corre-
sponding polytope) is not a trivial task. However,
there is a handy general method that allows one to
generate necessary inequalities corresponding to
axioms for additive conjoint measurement. These
include

�
k−�

i=�

p (a
i
, b

i
; aπ(i)

bσ(i)
)�p(aπ(k)

, bσ(k)
; a

k
, b

k
)�k�1

for all permutations π, σ of �1, …, k�.

3.4 The General Case

The concepts and results outlined in the previous
subsections can be extended to a wide class of
relational structures, including linear orders, weak
orders, semiorders, partial orders, equivalence rela-
tions, algebraic difference structures, extensive struc-
tures, and other classes of structures studied in the
representational theory of measurement (see Meas-
urement, Representational Theory of; Ordered Rela-
tional Structures). In Niedere� e and Heyer (1997) a
corresponding unifying general conceptual framework
and general representation and characterization theo-
rems are presented, which include the above results as

special cases (cf. also Regenwetter and Marley (in
press); see Characterization Theorems in Random
Utility Theory for related developments).

4. Falmagne’s Concept of Random Additi�e
Conjoint Measurement

A different strategy of probabilizing the concept of
additive conjoint measurement underlies Falmagne’s
notion of random conjoint measurement. By way of
illustration, consider again the above example of
binaural loudness comparison. For simplicity, stimuli
will be identified with suitable numbers (e.g., denoting
the stimulus energy). The experimental paradigm is
now modified in such a way that for stimuli a, x, y
chosen by the experimenter, subjects are asked to
determine a stimulus b with the property that (a, x)
appears equally loud as (b, y). In a deterministic
conjoint measurement framework, a plausible as-
sumption would be that this is the case if and only if
u (a)�� (x)� u (b)�� (y). Assume instead that for
each triple a, x, y the settings b can be conceived as a
random variable U

x,y
(a) with uniquely defined median

m
xy

(a). Falmagne’s model then postulates that there
are scales u, � such that

u[U
xy

(a)]� � (x)�� (y)�u (a)�ε
xy

(a)

where ε
xy

(a) is a random variable (denoting error)
which has a unique median equal to zero. For such a
representation to exist, certain testable conditions
must be satisfied. For instance, it must hold that
m

xy
[m

yz
(a)]�m

xz
(a).

5. Concluding Remarks

All of the above probabilistic approaches are derived
from deterministic measurement concepts. While in
Sects. 1 and 2 algebraic measurement structures are
considered whose ordering is defined in terms of
(choice) probabilities, the mixture models of Sect. 3
refer to an ‘urn’ of algebraic measurement structures,
each of which corresponds to a latent state. The
concept of random conjoint measurement of Sect. 4
refers to a single algebraic structure where the experi-
mental outcome is assumed to be pertubated by
‘error.’ Despite these fundamental differences in pers-
pective, relationships can be established for certain
special cases. This was illustrated in Section 1 by
Thurstone’s Case V. (For the relation between prob-
abilistic and random conjoint measurement see Falm-
agne 1986, Sect. 9.7.) Further research is needed on the
relation among these approaches and the role of
independence and distributional assumptions. In this
connection it could be profitable to combine these
approaches with qualitative characterizations of dist-
ributions as found, for example, in Suck (1998).
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As in the axiomatic tradition of the representational
theory of measurement, emphasis is placed in all of
these developments on testable conditions. In the
present context, however, empirical tests of these
conditions require suitable statistical procedures,
many of which still need to be developed (for some
results see Iverson and Falmagne 1985).

Which of the above concepts of probabilistic
measurement, if any, is ‘the correct’ one for a given
situation will certainly depend on the substantive area
under consideration. This suggests that future devel-
opments of more specific concepts of probabilistic
measurement should be tied to the corresponding
substantive theories.

In the above description of problems and results of
probabilistic measurement details had to be omitted.
For a more detailed and comprehensive account of the
material in Sects. 1, 2, and 4 see, for example,
Falmagne (1986, Roberts (1979), and Suppes et al.
(1989, Chaps. 16–7).

See also: Characterization Theorems in Random
Utility Theory; Conjoint Analysis Applications; Elic-
itation of Probabilities and Probability Distributions;
Measurement, Representational Theory of; Measure-
ment Theory: Conjoint; Measurement Theory: Hist-
ory and Philosophy; Probability: Formal; Probability:
Interpretations; Psychophysical Theory and Laws,
History of; Psychophysics; Test Theory: Applied
Probabilistic Measurement Structures; Utility and
Subjective Probability: Contemporary Theories; Util-
ity and Subjective Probability: Empirical Studies
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Media and Child Development

Using the Internet, watching television, and listening
to music are the main leisure-time activities for most
children and adults around the globe. Therefore,
media and communication technology is perceived as
a major influence on human development, interacting
with genetic dispositions and the social environment.

People are attracted to the media: to seek infor-
mation, to be entertained, or to look for role models.
The effect of media and communication technology on
human development depends on several factors: (a)
the psychological and social modes, which steer the
motives of the media user; (b) personal predisposi-
tions; (c) the situational and cultural circumstances of
the user; (d) kind, form, and content of the media and,
(e) the time devoted to media use.

1. Media �iolence

Children in the twenty-first century are brought up in
a media environment where the idea of communi-
cation convergence has become reality. There is a
permanent cross-over between TV- and Internet-
content; between computer-games and telecommuni-
cation; between editorial media contributions, and
merchandising. Whereas most of this may serve
socially constructive structures, i.e., increase infor-
mation, facilitate communication, etc., it can also be
applied in negative ways. Violence has always been a
particularly successful media-market factor. It attracts
high attention among male adolescents, its language is
universal, and with the, often simple, dramaturgy, it
can be more easily produced than the complex
dialogue-based stories. Television was the dominating
medium in the life of children during the second half of
the twentieth century. It was often blamed for having
negative effects on the young, but it undoubtedly also
created numerous prosocial consequences, from pro-
grams such as ‘Sesame Street,’ ‘Mr. Rogers’ Neighbor-
hood’ in the USA, ‘Die Sendung mit der Maus’ in
Germany, or ‘Villa Klokhuis’ in The Netherlands, to
name but a few.
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Television may still be popularly utilized, but in
most Western children’s lives, it is no longer the case
that one dominating medium is the ‘single source’ for
information and passive entertainment. In the twenty-
first century, people are growing up in a ‘digital
environment.’ With Internet-TV, and technologies,
such as ‘replay,’ and with mobile phones connected to
the World Wide Web, any content is potentially
accessible at any given moment in any given situation.

However, the media and media-effects debate in the
twentieth century has predominantly been a Western,
and more specifically an American�Anglo-Saxon
issue. However, relatively little research has been
conducted concerning a far-reaching global approach
to media violence. In the 1980s, Eron and Huesmann
(1986) presented a cross-cultural study involving seven
countries, including Australia, Israel, Poland, and the
USA. In the 1990s, a group of researchers started an
international analysis on the media environment of
European children in the tradition of Hilde Himmel-
weit’s landmark 1958 study on television (Livingstone
1998). Groebel (2000) conducted a global study for
UNESCO with 5,000 children from 23 countries
participating in all regions of the world. The purpose
was to analyze:

(a) the impact of different cultural norms on poss-
ible media effects;

(b) the interaction between media violence and real
violence in the immediate environment of children,
and

(c) the differences between world regions with a
highly developed media landscape and those with only
a few basic media available.

Children and adolescents have always been interest-
ed in arousing, and often even violent, stories and
fairy tales (see, Singer and Singer 1990). With the
arrival of mass media, film and television, however,
the quantity of aggressive content daily consumed by
these age groups increased dramatically. As real
violence, especially among youths, is still growing, it
seems plausible to correlate the two: media violence�
aggressive behavior. With more media developments
such as video-recorders, computer games and the
Internet, one can see a further increase in violent
images, which attract great attention. Videos can
present realistic torture scenes and even real murder.
Computer games enable the user to actively simulate
the mutilation of ‘enemies.’ The Internet has, apart
from its prosocial possibilities, become a platform for
child pornography, violent cults, and terrorist guide-
lines. Even with these phenomena, however, it is
crucial to realize that the primary causes for aggressive
behavior will still likely be found in the family
environment, the peer groups, and in particular the
social and economic conditions, in which children are
raised (Groebel and Hinde 1991).

Yet media play a major role in the development of
cultural orientations, world views and beliefs, as well
as the global distribution of values and (often stereo-

typed) images. They are not only mirrors of cultural
trends but can also channel them, and are themselves
major constituents of society. Sometimes they can
even be direct means of intergroup violence and war
propaganda. It is important to identify their con-
tribution to the propagation of violence, when one
considers the possibilities of prevention.

With the technical means of automatization and,
more recently, of digitization, any media content has
become potentially global. Not only does individual
news reach nearly any part of the world, but mass
entertainment has also become an international enter-
prise. For example, American or Indian movies can be
watched in most world regions. Much of what is
presented contains violence. In literature, art, as well
as in popular culture, violence has always been a major
topic of human communication. Whether it is the
Gilgamesh, a Shakespearean drama, the Shuihu
Zhuan of Luo Guanzhong, Kurosawa’s Ran, stories
of Wole Soyinka, or ordinary detective series, hu-
mankind seems always to be fascinated by aggression.
This fascination does not necessarily mean that de-
structive behavior is innate, however, it draws at-
tention, as it is one of the phenomena of human life
which cannot be immediately explained and yet
demands consideration of how to cope with it, if it
occurs. Nearly all studies around the world show that
men are much more attracted to violence than women.
One can assume that, in a mixture of biological
predispositions and gender role socializations, men
often experience aggression as rewarding. It fits their
role in society, but may once also have served as a
motivation to seek adventure when exploring new
territory or protecting the family and the group.
Without an internal (physiological thrill seeking) and
an external (status and mating) reward mechanism,
men may rather have fled leaving their dependants
unprotected. But apart from ‘functional’ aggression,
humankind has developed ‘destructive’ aggression,
mass-murder, hedonistic torture, and humiliation,
which cannot be explained in terms of survival. It is
often these which are distributed widely in the media.

The type of media differ in impact. Audio-visual
media are more graphic in their depiction of violence
than are books or newspapers. They leave less freedom
in the individual images, which the viewers associate
with the stories. As the media become ever more
perfect with the introduction of three dimensions
(virtual reality) and interactivity (computer games and
multimedia), and as they are always accessible and
universal (video and Internet) the representation of
violence ‘merges’ increasingly with reality.

Another crucial distinction is that between ‘context-
rich’ and ‘context-free’ depictions of violence. Novels
or sophisticated movies usually offer a story around
the occurrence of violence: its background, its conse-
quences. Violence as a pure entertainment product,
however, often lacks any embedding in a context that
is more than a cliched image of good and bad.
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Table 1
Potentially problematic and nonproblematic forms of media content

Modes Investigative Message oriented Entertainment

Problematic Voyeurism Censorship; propaganda Rewarded violence
Nonproblematic Classical journalism Antiviolence campaigns Stories; thrills

The final difference between the individual media
forms concerns their distribution. A theatre play or a
novel, are nearly always singular events. The modern
mass media, however, create a time- and space-
omnipresence. Even here, a distinction between prob-
lematic and nonproblematic forms of media violence
has to be made. A news program or a television
documentary, which presents the cruelty of war and
the suffering of its victims in a nonvoyeuristic way, is
part of an objective investigation, or may even serve
conflict-reduction purposes. Hate campaigns, on the
other hand, or the ‘glorification of violence,’ stress the
‘reward’ characteristics of extreme aggression. In
general, one can distinguish between three different
modes of media content (see Table 1):

(a) purely investigative (typically news);
(b) message-oriented (campaigns, advertisement),

and
(c) entertainment (movies, shows).
Although, these criteria often may not be easy to

determine, there are clear examples of each of the
different forms. Reality television, or paparazzi ac-
tivities may have to do with the truth but they also, in
the extreme, influence this very truth through their
own behavior (e.g., the discussion surrounding Prin-
cess Diana’s death). Through the informal communi-
cation patterns on the Internet, rumors also have
become part of ‘serious’ news reporting, as the
discussion around Bill Clinton and Monica Lewinsky
has shown. Whether true or not, deviant groups and
cults can influence the global information streams
more efficiency than ever before. The cases of Serbia
and Rwanda on the other hand have demonstrated the
role which ‘traditional’ mass propaganda can still
play in genocide.

Finally, many incidents worldwide indicate that
children often lack the capacity to distinguish between
reality and fiction and take for granted what they see
in entertainment films, thus stimulating their own
aggression (Singer and Singer 1990). If they are
exposed permanently to messages which promote the
idea that violence is fun or is adequate to solve
problems and gain status, then the risk that they learn
respective attitudes and behavior patterns is very high.

Many scientific theories and studies have dealt with
the problem of media violence since the beginning of
the twentieth century. Most of them originate in North
America, Australia�New Zealand or Western Europe.
But increasingly, Asia, Latin-America and Africa are
contributing to the scientific debate. The studies cover
a broad range of different paradigms: cultural studies,

content analyses of media programs, and behavioral
research. However, the terms aggression and violence
are defined exclusively here in terms of behavior,
which leads to the harm of another person. For
phenomena,where activity and creativity have positive
consequences for those involved, other terms are used.

Recently, scientists have overcome their traditional
dissent and have come to some common conclusions.
They assume media effect risk, which depends on the
message content, the characteristics of the media users,
and their families, as well as their social and cultural
environments. In essence, children are more at risk of
being immediately influenced than adults. But certain
effects, like habituation, do affect older age groups.
While short-term effects may be described in terms of
simple causal relationships, the long-term impact is
more adequately described as an interactive process,
which involves many different factors and conditions.
Yet as the commercial and the political world strongly
rely on the influence of images and messages (as seen in
the billion-dollar turnover of the advertising industry
or the important role of media in politics), it seems
naive to exclude media violence from any effects
probability.

The most influential theory on this matter is
probably the Social Learning Approach by Albert
Bandura (1977) and his colleagues. As most learning
comes from observation of the immediate environ-
ment, it can be concluded that similar processes work
through the media. Many studies have demonstrated
that children either directly imitate what they see on
the screen, or they integrate the observed behavior
patterns into their own repertoire. An extension of this
theory considers the role of cognitions. ‘If I see that
certain behavior, e.g., aggression, is successful, I
believe that the same is true in my own life.’ Groebel
and Gleich (1993) and Donnerstein (1997) both show
in European and US studies that nearly 75 percent of
the aggressive acts depicted on the screen remain
without any negative consequences for the aggressor
in the movie, or are even rewarded. The Script Theory,
among others, propagated by Huesmann and Eron
(1986), assumes the development of complex world
views (‘scripts’) through media influence. ‘If I over-
estimate the probability of violence in real life (e.g.,
through its frequency on the TV-screen), I develop a
belief system where violence is a normal and adequate
part of modern society.’ The role of the personal state
of the viewer is stressed in the Frustration–Aggression
Hypothesis (see Berkowitz 1962). Viewers who have
been frustrated in their actual environment, e.g.,
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through having been punished, insulted, or physically
deprived, ‘read’ the media violence as a signal to
channel their frustration into aggression. This theory
would explain why in particular, children in social
problem areas are open to media-aggression effects.

The contrary tendency has been assumed in the
Catharsis Theory, and later the Inhibition Theory by
Seyrnour Feshbach. As in the Greek tragedy, ag-
gressive moods would be reduced through the ob-
servation of similar tastes with others (substitute
coping). Inhibition would occur when the stimulation
of own aggressive tendencies would lead to learned
fear of punishment and thus contribute to its re-
duction. While both approaches may still be valid
under certain circumstances, they have not been
confirmed in the majority of studies, and their original
author, Feshbach, now also assumes a negative effects
risk.

Much of the fascination of media violence has to do
with physiological arousal. The action scenes, which
are usually part of media violence, grab the viewer’s
attention and create at least a ‘kick,’ most usually
among males. At the same time, people tend to react
more aggressively in a state of arousal. This would
again explain why arousing television scenes lead to
higher aggression among frustrated�angered viewers,
as Zillmann (1971) explains in his Excitation Transfer
Theory. In this context, it is not the content but the
formal features, sound, and visual effects thatwould be
responsible for the result. Among others, Donnerstein,
Malamuth, and Linz have investigated the effect of
long-term exposure to extremely violent images. Men
in particular get used to frequent bloody scenes and
their empathy towards aggression victims is reduced.

The impact of media violence on anxiety has also
been analyzed. Gerbner (1993) and Groebel (Groebel
and Hinde 1991) have both demonstrated in longi-
tudinal studies, that the frequent depiction of the
world as threatening and dangerous leads to more
fearsome and cautious attitudes towards the actual
environment. As soon as people are already afraid or
lack contrary experiences, they develop an Anxious
World View, and have difficulties in distinguishing be-
tween reality and fiction. Cultural studies have discus-
sed the role of the cultural construction of meaning.
The decoding and interpretation of an image depends
on traditions and conventions. This could explain why
an aggressive picture may be ‘read’ differently, e.g.,
in Singapore than in Switzerland, or even within a na-
tional culture by different groups. These cultural differ-
ences have definitely to be taken into account. Yet, the
question is, whether certain images can also immedi-
ately create emotional reactions on a fundamental
(not culture-bound) level and to what extent the
international mass media have developed a more
homogeneous (culture-overspanning) visual language.
Increasingly, theories from a non-Anglo-Saxon back-
ground have offered important contributions to the
discussion.

Groebel has formulated the Compass Theory; de-
pending on already existing experiences, social con-
trol, and the cultural environment, media content
offers an orientation, a frame of reference which
determines the direction of one’s own behavior.
Viewers do not necessarily adapt simultaneously to
what they have observed; but they measure their own
behavior in terms of distance to the perceived media
models. If extreme cruelty is ‘common,’ just ‘kicking’
the other seems to be innocent by comparison, if the
cultural environment has not established a working
alternative frame of reference (e.g., social control,
values).

In general, the impact of media violence depends on
several conditions: media content—roughly 10 acts of
violence per hour in average programming (see the
recentUSNational TVViolence Study, byDonnerstein
1997); media frequency; culture and actual situation;
and the characteristics of the viewer and his family
surrounding. Yet, as the media now are a mass
phenomenon, the probability of a problematic combi-
nation of these conditions is high. This is demons-
trated in many studies. Based on scientific evidence,
one can conclude that the risk of media violence
prevails.

2. Media use

2.1 Global Statistics

Of the school areas in the UNESCO sample, 97
percent can be reached by at least one television
broadcast channel. For most areas the average is four
to nine channels (34 percent); 8.5 percent receive one;
3 percent two channels; 9 percent three channels; 10
percent 10 to 20 channels, and 18 percent more than 20
channels.

In the global sample, 91 percent of the children have
access to a TV set, primarily at home. Thus, the screen
has become a universal medium around the world.
Whether it is the ‘favelas,’ a South Pacific island, or a
skyscraper in Asia, television is omnipresent, even
when regions where television is not available, are
considered. This result justifies the assumption that it
is still the most powerful source of information and
entertainment outside face-to-face communication.
Even radio and books do not have the same dis-
tribution (91 and 92 percent, respectively).

The remaining media follow some way behind:
newspapers, 85 percent; tapes (e.g., cassette), 75
percent; comics, 66 percent; videos, 47 percent; video-
games, 40 percent; personal computers, 23 percent;
Internet, 9 percent.

Children spend an average of 3 hours daily in front
of the screen. That is at least 50 percent more time
spent with this medium than with any other activity:
homework (2 hours), helping the family (1.6 hours);
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playing outside (1.5 hours); being with friends (1.4
hours); reading (1.1 hours); listening to the radio (1.1
hours); listening to tapes�CDs (0.9 hours), and using
the computer (0.4 hours).

Thus, television still dominates the life of the
children around the globe.

There is a clear correlation between the presence of
television and reporting action heroes as favorites.
The favorites in Africa are pop stars�musicians (24
percent), with Asia the lowest (12 percent). Africa has
also high rankings for religious leaders (18 percent), as
compared to Europe�Canada (2 percent); Latin-
America (6 percent), and Asia (6 percent). Military
leaders score highest in Asia (9.6 percent), and lowest
in Europe�Canada (2.6 percent). Journalists score
well in Europe�Canada (10 percent), and low in Latin-
America (2 percent). Politicians rank lowest in Europe
(1 percent), and highest in Africa (7 percent). Again,
there may be a correlation with the distribution of
mass media: the more TV, the higher the rank of mass-
media personalities, and the lower the traditional ones
(politicians, religious leaders). There is a strong cor-
relation between the accessibility of modern media
and the predominant values and orientations.

At this stage, we can summarize the role of the
media for the perception and application of aggression
as follows:

(a) Media violence is universal. It is presented
primarily in a rewarding context. Depending on the
personality characteristics of the children, and depend-
ing on their everyday life experiences, media violence
satisfies different needs.

(b) It ‘compensates’ own frustrations and deficits in
problem-areas.

(c) It offers ‘thrills’ for children in a less problematic
environment.

(d) For boys, it creates a frame of reference for
‘attractive role-models.’

There are many cultural differences, and yet, the
basic patterns of the media violence implications are
similar around the world. Individual movies are not a
problem. However, the extent and omnipresence of
media violence contributes to the development of a
global aggressive culture. The ‘reward-characteristics’
of aggression are promoted more systematically than
nonaggressive ways of coping with life. Therefore,
the risk of media violence prevails.

The results demonstrate the omnipresence of tele-
vision in all areas of the world. Most children around
the globe seem to spend most of their free time with the
medium. What they get is a high portion of violent
content.

Combined with the real violence, which many
children experience, there is a high probability that
aggressive orientations are promoted, rather than
peaceful ones. But also in lower-aggression areas,
violent media content is presented in a rewarding
context. Although children cope differently with this
content in different cultures, the transcultural com-

munality of the problem is the fact that aggression is
interpreted as a good problem-solver for a variety of
situations.

Children desire a functioning social and family
environment. As they often seem to lack these, they
seek role models, which offer compensation through
power and aggression. This explains the universal
success of movie characters like The Terminator.
Individual preferences for films of this nature are not
the problem. However, when violent content becomes
a common phenomenon up to the occurrence of an
aggressive media environment, the probability that
children will develop a new frame of reference, and
that problematic predispositions are channeled into
destructive attitudes and behavior, increases immen-
sely.

See also: Alternative Media; Educational Media;
Lifelong Learning and its Support with New Media:
Cultural Concerns; Mass Media and Cultural Identity;
Mass Media: Introduction and Schools of Thought;
Media Effects on Children; Media Ethics; Media
Literacy; Science and the Media; Violence and
Media
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J. Groebel

Media and History: Cultural Concerns

1. Text and Image: Relation Re�ersed

This heading has stopped surprising anyone since the
convergence of the two terms has occurred. Never-
theless, right after World War II, studying film as a
document and proceeding from there to an analytic
rebuttal of the written sources seemed incongruous,
even sacrilegious. At that time, when radio and cinema
already coexisted with the print media, the legitimacy
of pictures remained contested. Only their blue-
bloods—painting, museums, private collections—
crossed the thresholds of cultivated society, entered
the chambers of power and scaled the ivory towers of
the historian. Undoubtedly, during the 1930s, a few
‘degenerate’ countries, such as the Soviet republic,
recognized the seventh art—thanks to the newsreels of
Dziga Vertov and the analyses of Sergei Eisenstein, or
of Chapaye�, as a source and agent of history. But in
their own countries Charlie Chaplin, Jean Renoir,
Roberto Rosselini, Fritz Lang were never truly ack-
nowledged as artists, much less as shapers of thought.
In fact, it was not until the 1960s that New Wave
cinematographers such as Jean-Luc Goddard and
Franc� ois Truffaut succeeded in employing pens and
cameras to shape an art which would rival the six
others and consequently gain a leading role in his-
toriography. No doubt cinema had commented on
history for a long time, but full recognition and
sufficient legitimization were not really achieved until
this point.

Eisenstein, Luchino Visconti, Rainer Werner Fass-
binder, andStevenSpielberg canbe countedamong the
greatest historians of our times, each for his own
reason. Eisenstein, because he knew how to translate
socialist doctrine into intelligible images in Strike by
analysing its strategic aspects in a capitalist country at
a specific historical juncture: the rise of discontent, the
strike, the time of waiting, the provocation, repression.
Visconti, for unraveling the relationship of seduction
and murder between an aristocratic family and the
plebeian power of the Nazis in La caduta degli dei (The

Damned). Fassbinder for researching and decoding
the prohibitions and taboos of contemporary society.
All of these were works of historians who go by way of
fiction to find paths of analysis, while Spielberg, in
Schindler’s List, plays the instruments of cinema to
elicit emotions. The film is more a product of a false
memory than a portrayal of history, like Nikita
Mikhalkov’s. Nonetheless it is a monumental work.

Today we are observing a reversal, the triumph of
the image, and an inversion: the image has fallen under
suspicion of becoming a prevaricator. One of the most
poignant war photographs, Grief, by Dmitri Balter-
mants (1942), has been exposed as a montage. The
filmed impaling of Chinese children in Shanghai (1938)
has turned out to be a fake, as were many films and
photos depicting Lenin, more and more so as the
Stalinist era progressed, as first the backdrops of the
2nd Congress of the 3rd International, then Radek,
followed by Zinoviev, disappeared. But moving
pictures and today images on television, the dictator of
morals and opinions, are purported to be a more
faithful message—‘pictures don’t lie’—than political
statements. However, this is another illusion. If you
change the focus and angle of the view, you alter the
message of a picture, as Kuleshov demonstrated in the
1920s.

Elites and leaders tried for a long time to ignore
television, just as the preceding generation treated
motion pictures with contempt. However, the world of
politics recognized its impact in the 1960s and has not
stopped trying to exploit this medium. The Nixon–
Kennedy debates were the opening round of this
struggle. De Gaulle understood the stakes involved
and knew how to use the platform to his advantage.

2. Images as Agents of History

The relationship of film to the history of societies
assumes several patterns. It is both a reflection and a
source of history and may even constitute a historical
event in its own right. In the first place, film—initially
on the big screen, then on television—acts as an agent
of history. Naturally its social and political impact is
all the greater if the agencies or institutions that
control production and distribution see themselves as
propagators of an ideology. The extreme case is the
propaganda film. The Nazis went furthest and were
the most thorough in the development and production
of this genre. They controlled and coordinated the
script, the shooting, the selection of actors and the
music, and assured distribution and screening by
issuing 70,000 16mm projectors in schools and uni-
versities from 1936; staging multiple premieres and
offering free showings (for example Jud Su� ß), etc.

There is no doubt that the Bolsheviks—above all
Lunacharsky andTrotsky—were thefirst todivine that
cinema would become an art for the masses and the art
of the future, as well as an educational tool. They were
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able to contribute to the grandeur and the glory of
Soviet motion pictures, but, unlike the Nazi leaders,
they did not control all phases of production because,
being members of the intelligentsia, as lawyers, pro-
fessors, and physicians, they were unfamiliar with,
filmmaking and were initially condescending toward
the art. They were content to control the explicit
denotation, the written screenplay, in the manner of
an auditor. As a result, the big names in Soviet film
(S. M. Eisenstein, Lev Kuleshov, Vsevolod Pudovkin,
etc.), while sympathizers of the new regime, were
capable of making films which, although criticizing the
Tsarist past, did not really conform to the ruling
ideology. This changed during the Stalin era, when a
film like Chapaye� expressed it very consciously. This
work was a certain turning point, to the satisfaction of
the rulers (1934).

This desire to use film for propaganda purposes
should not be considered the exclusive domain of
extremists. Democracies have also produced propa-
ganda films and have sometimes even shaped and
pursued a policy of using film to this end. This was
particularly so in wartime, and most conspicuously in
the United States, where from 1941 to 1945 the
Roosevelt administration launched an ambitious
programme of films designed to justify American
intervention in World War II and an alliance with the
USSR, etc. Even with no government prompting, the
studios had long been marketing movies which served
to glorify American social and political systems. It was
not by chance that in 1941 one of the most zealous
advocates of the American way of life, Frank Capra,
was entrusted with making Why We Fight. None-
theless, the US did not lack snipers, soon to become
scapegoats of the McCarthy era, such as Dalton
Trumbo, Herbert J. Biberman, and a little later Elia
Kazan, victims of the hostility of those who did not
want their clear consciences troubled.

As an agent of history, film appears not only in its
best-known forms: feature, documentary and news-
reel. Commercials and promotional films are other
vehicles which have more limited targets but are no
less effective. Today television performs some of these
functions, such as when reducing the role of theatrical
film production, or, alternatively, lifting it to here-
tofore unknown heights when it shows films originally
produced for other media. Nevertheless, the functions
of cinema and television have been able to remain
distinct. An example is the USSR during the
Brezhnev era, when the Agitprop torch was passed to
television. Cinema managed to escape to a greater
extent from the constraints of official ideology, as films
like Andrei Tarkovsky’s Andrei Ruble� and Gleb
Panfilov’s I Want the Floor demonstrate. Yet it was
television which, during the reign of Andropov and
Chernenko, opened a political breach in the system
thanks to in-depth reporting on the lamentable
conditions in factories and hospitals, absenteeism and
incompetence of administrators, summed up as a

‘bureaucratic katastroika.’ Until then, only journals
(not newspapers) had had a dissident influence on
public opinion, albeit only on a small fraction of
the population. Suddenly, television exposed the
degenerate trends of the society to a wide audience.

3. Images as Documents

Film has won respect as a document, but more in
anthropology than in history, and more in Anglo-
Saxon countries than in France, Italy, Germany, and
Russia. In the late 1990s we recognized that film, after
all, constitutes an archive; a document which, directly
or indirectly, furnishes testimony on contemporary
society, whether it aspires to that function (newsreels,
documentaries) or has other objectives (feature films).
One of the particular characteristics of the latter was
to take a page from novelists like Zola, Camus, Gorky,
etc., and present various facts as demonstrations of
social and political behaviour. Fritz Lang’s M, Jean
Renoir’s The Crime of Monsieur Lange and Victorio
De Sica’s The Bicycle Thief (which was actually based
on a novel) are a few precedent-setting examples.

Their approach differs radically from that of Joris
Ivens and Michelangelo Antonioni’s Chung Kuo Cina.
They take their political assessment as the starting
point in filming the ‘real’ and the captivating. The
phenomenon in the early twenty-first century is to
employ video for documentary purposes, i.e., using it
to write the history of our times. Film investigations
which solicit reminiscences and oral accounts of
witnesses are legion: Claude Lanzmann’s Shoah and
Jacques Ke�badian’s Me�moire arme�nienne are legend-
ary examples. They are a continuation of a series of
films made by conquered peoples, including the
Lakotas in Osawa’s The Black Hills Are Not for Sale,
or of another genre, successors of investigations and
documentaries which have appeared since the first
motion pictures with John Grierson’s English school,
Walter Ruttmann in Germany, and Ivens in the
Netherlands.

4. Media E�ents

Besides documenting an event, a film can create one.
In 1962 Erwin Leiser’s Mein Kampf triggered an
outbreak of children’s accusations against their
parents in Germany. In 1972 Le chagrin et la pitie�
played the same explosive role in provoking theFrench
national conscience. It far outstripped the effect of
works like that of the American historian Robert
Paxton on the voluntary collaboration of the Vichy
State. A dozen years earlier similar charges by Henri
Michel and Eberhard Jaeckel had left the French cold.
Another aspect is the media use of some so-called
‘events.’ An example is the discovery of the so-called
unpublished works of Goebbels. They show that the
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hype jeopardizes factualness because it creates a
hierarchy in information which corresponds to the
status of the author rather than to the significance of
the information contained in the work.

Another illusion, which was clearly demonstrated
during the Gulf War, is that of ‘live’ history, which
claims to be the event and claims to be simultaneous
and omnipresent thanks to satellite communications.
Reporters at different locations go all out to escalate
the drama, filling in the gaps in available footage, and
the TV screen becomes a screenplay instead of a
mirror of reality. The event ceases to be what is
supposed to be the object of the coverage and turns
out to be the reporters’ picture of the story.

Moreover, Gulf War television coverage illustrated
that live history is a myth. A historical event cannot be
subjected to a time schedule like a sporting event and
it does not abide by any other ground rules unless it
degenerates into a show. That was the case at the end
of World War II when the assaults of the US Marines
were planned to coincide with the positioning of
cameras. Nor is a historical event restricted to what is
shown. It includes its antecedents and aspects which
are not broadcast.

5. Media Multiplication and Spread of
Knowledge

The multiplication of sources of information, of
media, today creates new obstacles to the intelligibility
of historical issues because each transmits different
bits of knowledge, which are rarely tied together into
a more comprehensive picture. We are a long way
from the time when knowledge consisted of the
contents of a textbook plus a few supplementary
readings which made minor or major corrections or
additions. However, this development presents several
obvious disadvantages.

During the first stages of our education, in sec-
ondary school, then at a university, we start by
studying separate fields of knowledge—history,
foreign languages, literature, economics, etc.,—which
usually pay no heed to each other. Those who take
Spanish are not acquainted with Dostoyevsky. Even
worse, in France, for example, one learns in literature
that Jean Jacques Rousseau (see Rousseau, Jean-
Jacques (1772–78)) drafted a constitution for Corsica
around 1760, but the required history of France does
not indicate that Corsica had a republican regime
before the French Revolution. Later, in higher edu-
cation, each subject tends to be subdivided into several
new disciplines—from archaeological anthropology
to culinary epistemology—and most of these try to
swallow the others and dominate them by means of a
kind of ‘transdisciplinary imperialism.’ For example,
in the social sciences and history, aggressive en-
croachment passes from economics to linguistics,
demography and anthropology. Each field, in turn,

attempts to impose its own account of most academic
issues.

Later in life, reading the press, we observe that
newspapers organize information differently. We see
this if we compare five dailies at the recent turn of the
century—El Pais, Frankfurter Allgemeine Zeitung, the
New York Times, Le Monde, Corriera della Sera.
Naturally, the first page is occupied by the celebration
of the new millennium, the Indian Air Lines hostage
tragedy, etc. Constancy is maintained by the division
into sections. It may be patterned on the organization
of government, of ministries, or on the activities of
society: foreign affairs, internal affairs, health, etc.
Then there are variously placed pages on the courts,
culture and sports and a special financial section. The
distribution is about the same in the German news-
paper, which has a few pages devoted to art, social
problems and careers. These sections do not interact
naturally unless an occasional editorial or lead story
refers readers to another article.

Moreover, the print media often publish an article
on history, for example on the anniversary of an event.
But this historical piece lives in a returned-to past and
is not related to developments which have surfaced
in the meantime, as if the past were dead and gone
forever. In fact, this attitude is not limited to the print
media; a biography of Bismarck does not mention the
influence of his ideas after he died. We see the same
obliviousness in most biographies, written or un-
written.

Let us now turn to the structure of television
programming. It reflects the bureaucratic organization
of the channel and its professional and technical
divisions: news, features, movies, cartoons, docu-
mentaries, etc. Each department is unaware of what its
neighbor is doing, unless it is to dispute time slots,
since exposure is a matter of vying for the limited
amount of viewing windows. Comparing the items
devoted to the situation in Russia at the very beginning
of 2001; the BBC News reported that Putin spent New
Year’s Eve with soldiers in Chechnya, a special
mentioned his past in East Germany and his encounter
with Sobchak in Saint Petersburg, etc. The French TV
Journal presented news bulletins but had no in-depth
coverage, while features provided analyses but no
news items. There were certainly some parallels be-
tween French TV news and the contents of daily
newspapers of the same day. The former derives its
contents from the latter, while the inverse applies to a
lesser extent, first, because of the professional rivalry
between print and broadcast journalists, the former
looking down on the latter, and also because a daily
furnishes, to all appearances, much more information
and opinion than television, in the light of the amount
of air time available and television’s goal of enter-
taining as well as informing.

Apart from that, it is evident that the situation of
each medium is different in different countries and that
it does not carry the same weight in the political habits
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of their citizens. Compared to the influence of other
sources of knowledge, the status of television is much
weaker in Germany than in the US or France. It is very
strong in North Africa and mistrusted in Russia
because it is under government control. It did not
become the main platform of debate there until the
days of perestroika. Instead journals were the main
opinion makers—not newspapers, not television, not
cinema—and the journals transmitted the culture
found in school books and the teaching profession.
Subsequently everything changed. At the beginning of
the twenty-first century there was no longer a domi-
nant pole.

Finally, as far as movies are concerned, going to see
a film is a free choice, even more so than turning on the
television set (you can switch channels whenever you
want) or read a newspaper, usually the same one each
day out of habit or preference, or take required
university courses. Surfing the Internet is also a choice.
Either you master its navigation or you do not. It
may be like browsing in an encyclopedia. (The Internet
will not be mentioned again in this article.) The public
makes choices which indicate its receptivity or lack
of interest in subjects which are on offer. The French,
for example, wholeheartedly embraced Italian neo-
realism, Fassbinder’s films and those of Woody Allen,
which are far from being the most popular in their
counties of origin. Is this because they cruelly or
humorously describe the shortcomings of their own
societies? It has been said that a taboo concerning the
war in Algeria prevails in France. As a matter of fact,
the conflict engendered more than 50 films, but the
French are in no hurry to see them.

The desire not to know disconcerting facts is
frequently stronger than the desire to learn the truth.
This phenomenon is well known, both in Germany
and France. But the same thing goes for Russia,
Japan, and Algeria. For whatever the reason, the
problem presented here is the non-connectivity of
bodies of knowledge; (a) within each community, and
(b) from one community to the other.

The problem is therefore to verify the existence or
nonexistence of connections between knowledge pro-
vided by textbooks, historical scholarship and news
media, between professional journalism and the pro-
ducts of the film industry, with the understanding that
history is not only knowledge of the past but also the
relationship of the past to our times, the analysis of
continuities and breaks.

6. Production of History

Before continuing, it is a good idea to remind ourselves
that there are several approaches to historical ques-
tions. First, the philosophical or political approach
which makes ‘sense’ out of history: history is ‘pro-
gress’, history is ‘decadence’, etc. This vision has
prevailed for ages and still exists as a Marxist or

Christian view, for example. To express the duality the
Russians have two terms while the French have only
one. ‘Sens’ translates as ‘znachenie’ (meaning) and
‘napra�lenie’ (direction, orientation). The second
approach is erudite or scholarly. It involves recording
all pieces of information in a chronological calendar of
sources and documents of all kinds and attempts to
reconstruct the past. This approach is dominant in
textbooks. The third is exemplified by the Annales
school, which regards itself as experimental. It opposes
the first, takes advantage of the second and distrusts
an academic free-for-all. Risking an analogy, I would
say that experimental history is modeled on experi-
mental medicine in the sense that conventional
medicine and traditional history address universal
problems (life and death, the meaning of history),
whereas experimental medicine and new history seek
to classify illnesses or phenomena—prices and wages,
taxes and strikes, types of war—and then attempt to
solve problems. New teaching systems incorporate
this aspect but go too far in excluding the second
approach. The fourth comprises written fiction and
docudrama.

Having said this, how does one explain that a work
of fiction, Visconti’s The Damned (La caduta degli die),
for example, facilitates comprehension—better than
any well-documented text—of the fact that part of the
German elite succumbed to Nazism? And how does
one explain that two works of fiction, a Solzhenitsyn
novel and Abuladze’s Repentance, enabled readers to
understand how the Stalinist regime worked better
than any analysis by a political scientist or historian?
We could proceed further with the analyses of nine-
teenth and twentieth century French society by Balzac,
Zola and Chabrol, which were more convincingly
presented than the essays of many sociologists and
humanities scholars. This poses the question of the
way works of this type convey a message and suggests
the desirability of comparing it to the way journalists,
historians, filmmakers and teachers perform their
functions.

The collapse of ideologies and the formidable force
of history in the making, released partly by the
renaissance of the former colonies, has shaken the
Eurocentric model of universal history. Now every
nation and social group knows how to come to terms
with its own history and is starting to compile elements
from its memory to recreate its own past.

Today several forms of history survive and coexist
alongside factual reporting and fiction: general, tradi-
tional history, which is by no means restricted to the
Western world and which is the most commonly used
model for school textbooks in most countries;
memorial history, which is one of the processes of
history in the making; and experimental history,
exemplified by the journal Annales.

Clearly, a historical work usually combines all these
forms or models in varying proportions. Only fiction
claims to be different. Yet, like the other kinds of
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history, it takes pride in scholarship and is not
necessarily devoid of significance, at times even be-
coming a vehicle for ideological thought. This sche-
matic comparison of the role of different approaches
and how they work is merely an attempt to answer the
question of how news reporting, history, education,
and fiction overlap.

The choice of information, or more precisely, the
selection criteria, depends on the approach. The first
case, which, for the sake of convenience, we will term
traditional history, that of textbooks and encyclo-
pedias, certainly involves a sifting process. This fol-
lows a hierarchical principle. Some authors and
sources rank higher than others. Information orig-
inating from people in positions of authority receives
more attention than private records. A letter hand-
written by Churchill is treated with more respect than
accounts of an anonymous witness. Consequently this
form of history tends to be a reproduction of state-
ments made by leaders, and often of verbal exchanges
between opponents; in short, between those who steer
its course. We could call it official history, or more
accurately, institutional history, for it is the history of
the establishment and opposition institutions. In this
model mundane details count for little, because they
reveal the flaws in a society and its institutions and fail
to highlight changes.

Accumulation is the governing principle in mem-
orial history. Each discovery is another piece in the
puzzle recreating a picture of the past. I can rebuild the
history of my village, of my community, by collecting
and compiling snippets of information.

Experimental history is defined by how it justifies its
choice of information. Simply specifying sources is not
enough. Experimental historians spell out the selection
principle they use to answer questions such as: What is
the divorce trend in France? How does the Kurds’
status vary in the different States governing their
territory? ‘These are the documents I will use, and this
is how I propose to proceed.’

Film fiction focuses on the facts which seem the
most relevant when the movie is being made. This is
not the past which is at our fingertips, as in memorial
history. It concentrates on what will interest viewers
today.

Television and often print media exploit shocking
images and sensational headlines to make a lasting
impression on people. Vivid illustrations and catchy
phrases stimulate the imagination and clamor for
attention.

These forms are also based on different organiz-
ational principles. The first two stay within a chrono-
logical framework, for dating is one of the main
criteria for historical documentation, where authen-
ticity is judged by record-keeping accuracy. Exper-
imental history, in contrast, adheres to the dictates of
logic. The quality of the text is determined by the
stringency of the argument. Historical fiction stresses
dramatic and aesthetic aspects.Here history is a matter

of beautiful designs, twists and turns, and suspense.
But true history, as people experience it or events
unfold, does not conform to aesthetic rules. Neither
does it abide by the laws of melodrama or tragedy. Just
as with news broadcasting, imagining that you are
seeing history happen live is something of an illusion.
Admittedly, as Ignacio Ramonet recognized, in most
cases the images appear in an ordered pattern, like a
football match, with a universally fixed structure.
However, the format of a game is governed by a rule
book. The players know the rules and abide by them.
This is not the case with war or the history of a
nation.

The specific roles of works of art depend on their
nature. And they do not always give those who
produce them the same advantages. The task of
general history is to instill patriotism and to establish
the legitimacy of the powers that be. While the
USSR and Islamic countries have reined it in history
too tightly, Western regimes have allowed it more
leeway. But those who are most successful in achieving
these objectives rarely refuse the honors and privileges
attached to their vocation—which reminds us of clergy
who glorify their church.

Memorial history is an identifier. A group’s history
fosters coherence. It recounts its experiences, guided
by concern for its self-dignity and recognition. This
type of history is often anonymous and collective and
usually affects one particular occupation or ethnic
group. The common heritage is frequently expressed
in celebrations, rituals or some kind of ceremony.
Experimental history, accompanied by demography,
anthropology, sociology, economy, etc, has the latent
function of establishing the sovereignty of science. Its
practitioners vie for intellectual power. Finally, film-
makers follow the pleasure principle. Their admittedly
selfish quest for prestige determines the nature of their
creations, which may be aimed at a large audience or
target the avant-garde. News coverage serves to
enforce the public’s right to know ‘what is going on.’
Freedom of information is one but not the only
prerequisite. High visibility and the power of images
on screen are the features which influence awareness.

Where is the creativity in these very different types
of work? In general history, it is found in the
classification and organization of the facts, or at least
those which are chosen. In contrast, creativity is not
important to memorial history, for this form is based
on devotion and reverence. The individual who un-
covers and logs the tracks fades into the background
and becomes anonymous. In experimental history,
creativity is expressed in the choice of problems and
not of imaginary situations conceived by the film-
maker or the novelist. Finally, in news reporting, the
perspective reflects the creative input of the journalist.
As far as television is concerned, late-breaking news
can upset the applecart at any moment. Incidentally,
news programmes are the part of television broad-
casting in which the relationship between the medium
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and its audience has changed the least in the 20 years
since 1980. It remains a one-way transmission of
knowledge from those in the know to those they wish
to inform.

Interaction plays only a minor role (in talk shows)
while some ‘informative’ radio programs encourage
listener participation. Viewers only intervene to the
extent that they are taken into consideration by those
who choose particular news items or images. What has
changed the most in broadcasting is the degree of
autonomy of channels which are more politically
independent but more dependent on outside sources,
such as the US networks, to obtain news footage. This
poses the question whether the demand for images
may create a bias, an obstacle to a reasoned analysis of
the situation and to the definition of newsworthiness.
No pictures—no news. Yet in the beginning of the
twentieth century image transmission was unknown.
What a turnaround! What a paradox!

Ordering facts is therefore becoming more and
more complex and taking a multitude of forms. School
books have lost their privileged status. In France, for
example, the policy designed to democratize education
by not forcing families to pay for textbooks means
that they often do not even belong to the pupils any
more. The schools issue them to students on loan. The
same pupils own cassettes and video games and surf
the Internet. The devaluation of textbooks is a serious
issue. After all, they provided a framework for
knowledge, which we could always subsequently
analyze or correct.

See also: Advertising: Effects;Audiences; Film:Genres
and Genre Theory; Film: History; Human–Computer
Interface; Media Effects on Children; Radio as
Medium; Telegraphworks
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Media and Social Movements

Contemporary social movements engage in a com-
plicated and uneasy dance with the mass media.
Historically, movements have typically had their own
media, controlled by movement participants and
directed at the people they hoped to rally to their
cause. Where mass media were once peripheral to
understanding movements, in the last half-century,
with the rise of television, they have become central. It
is no longer possible to understand the actions of
contemporary movements without understanding the
nature of the movement–mass media transaction.

Social movements are fields of collective actors
maintaining a sustained challenge to institutional
practices, policies, and power arrangements and�or to
cultural codes by mobilizing people for collective
action, at least some of which is contentious. Many
of the above terms require some brief elaboration.
Collective actors (generally called social movement
organizations) are typically formal with designated
officers but may also include more informal advocacy
networks, often grouped around some publication or
think-tank. The field of actors has some means of
sustaining the challenge over time; a one-time march
or rally does not make a social movement. Challenges
may have a strong cultural component as well as
representing efforts to change institutions and policies.
In democracies, there are institutionalized and pre-
scribed ways of citizens exercising influence on policy
using the legal system, electoral system, and the
peaceful petitioning of public officials (‘lobbying’).
Unless at least one actor in the relevant field is engaged
in other, more contentious forms of collective
action—be it rallies, demonstrations, publicity cam-
paigns aimed at embarrassing opponents, boycotts,
strikes, violence, or various other types of unruly
behavior—it does not qualify as a social movement.

1. Role of the Mass Media

Social movement organizations typically make use of
direct media in the form of newsletters to members
and, increasingly, e-mail. In addition, there are often
alternative media read by many of their constituents
that report sympathetically on their activities (see
Alternati�e Media). However, they cannot afford to
ignore general audience mass media for several reas-
ons. First, the mass media provide a master forum in
the sense that the players in every other forum also use
the mass media, either as participants or as part of the
gallery.Among the various forums of public discourse,
the mass media provide the most generally available
and shared set of cultural tools. Social movement
organizations must assume that their own constituents
are part of the mass media gallery and the messages
their would-be supporters hear cannot be ignored, no

9468

Media and History: Cultural Concerns



matter how extensive the movement’s own alternative
media may be.

Second, mass media forums are the major site of
contest politically in part because all of the potential
or actual sponsors of meaning—be they authorities,
members, or challengers—assume pervasive influence
(whether justified or not). The mass media often
become the critical gallery for discourse carried on in
other forums, with success measured by whether a
speech in a legislative body or other venue is featured
prominently in elite newspapers or in television news
coverage.

Finally, the mass media forum is not simply a site of
contest and indicator of broader cultural changes in
the civil society. The meanings constructed at this site
influence changes in language use and political con-
sciousness in the workplace and other settings in which
people go about the public part of their daily lives.
When a cultural code is being challenged successfully,
changes in the media forum both signal and spread the
change. To have one’s preferred understanding of a
policy issue increase significantly in mass media
forums is both an important outcome in itself and
carries a strong promise of a ripple effect.

It is useful to think of mass media output in terms of
the relative prominence of competing frames. A frame
is a central organizing idea for making sense of
relevant events, suggesting what is at issue. ‘Media
frames,’ Gitlin (1980, p. 7) writes, ‘largely unspoken
and unacknowledged, organize the world both for
journalists who report it and, in some important
degree, for us who rely on their reports.’ Movement
organizations compete with others as sponsors of
frames, attempting to promote the career of their
favorite through a variety of tangible activities—
speech-making, pamphlet writing, demonstrations,
advertising, interviews with journalists, and the like.

2. Media Opportunity Structure

Social movement organizations must compete with
other sponsors of frames—public officials, political
parties, corporations, vested interest groups, and
journalists themselves. Mass media norms and prac-
tices can sometimes facilitate movement success in this
contest but on balance tend to present a series of
obstacles that put them at a relative disadvantage.
This media opportunity structure is one subpart of the
larger political opportunity structure in which move-
ments must operate in attempting to shape an effective
symbolic strategy.

2.1 Mo�ement Opportunities

Social movements often make good copy for the
media. They provide drama, conflict, and action,

colorful copy, and photo opportunities. Because visual
material puts a higher premium on spectacle, television
is more likely than print media to emphasize it.
Spectacle means drama and confrontation, emotional
events involving people who have fire in the belly, who
are extravagant and unpredictable. This puts a high
premium on novelty, on costume, and on confron-
tation.

Violent action has most of these media-valued
elements. Fire in the belly is fine but fire on the ground
photographs better. Burning buildings and tires make
better television than peaceful vigils and orderly
marches. Visual spectacle is high in entertainment
value. When news is a vehicle for procuring an
audience to sell to advertisers, then one needs to worry
about people tuning out. The media opportunity
structure provides an incentive for action strategies
that provide strong visual material.

2.2 Mo�ement Constraints

Social movement organizations typically need to
overcome four major obstacles in media norms and
practices. The focus here is on the American news
media but to the extent that the news media in other
countries are similar, the same obstacles will be
present. First, journalists have a strong tendency to
give official frames the benefit of the doubt. In many
cases, the assumptions of these officials are taken for
granted; but even when they are challenged by social
movement organizations, it is these challengers who
carry the burden of proof. A weaker form of this
argument is that journalists make official frames the
starting point for discussing an issue.

Various observers have noted how subtly and
unconsciously this process operates. Halberstam
(1979, p. 414) describes how former television news
anchor Walter Cronkite’s concern with avoiding
controversy led to his acceptance of the assumptions
underlying official packages. ‘To him, editorializing
was going against the government. He had little
awareness, nor did his employers want him to, of the
editorializing which he did automatically by uncon-
sciously going along with the government’s position.’

A second disadvantage for social movement organi-
zations stems from the daily news routines of jour-
nalists. These news routines bring reporters into
regular—sometimes even daily—contact with sources
representing public agencies, political parties, corpor-
ations, and other well-established groups. They rarely
include regular contact with groups who are chal-
lenging the dominant interpretations of events. Social
movement organizations, then, lack the routine access
to journalists that are characteristic of their rivals.

Third, other media norms and practices in the
United States—particularly the balance norm-–favor
certain sponsors of alternative frames. In news
accounts, interpretation is generally provided through
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quotations and balance is provided by quoting spokes-
persons with competing views. The balance norm is
vague and the practices it gives rise to favor certain
spokespersons over others. Organized opposition is a
necessary condition for activating the norm. Once
invoked, there is a strong tendency to reduce contro-
versy to two competing positions—an official one and
(if there is one) the alternative sponsored by the most
vested member of the polity. In many cases, the critics
may share the same unstated common frame as
officials, differing only on secondary issues of the most
effective means of achieving particular outcomes.

The balance norm, however, is rarely interpreted to
include challenger frames, even when no other alterna-
tive is available. Tuchman (1978, p. 112) argues that
balance in television news in the United States ‘means
in practice that Republicans may rebut Democrats
and vice-versa’ but that ‘supposedly illegitimate chal-
lengers’ are rarely offered the opportunity to criticize
government statements. Instead, she suggests, ‘re-
porters search for an ‘‘establishment critic’’ or for a
‘‘responsible spokesman’’ whom they have themselves
created or promoted to a position of prominence.’

Finally, there is a culture clash between the more
pragmatic and cynical subculture of American jour-
nalists and themore idealistic and righteous subculture
typical of movement organizations (see Eliasoph
1998). Movements seem to demand unreasonable and
unrealistic things and often have a righteousness that
is unappealing to those who are living with the
inevitable compromises of daily life. Movements
hector people and call them to account. This means
that internal movement conflicts and peccadilloes will
have a special fascination for journalists, giving them
anopportunity to even the score from their standpoint.
As Gamson and Wolfsfeld (1993, p. 120) put it, ‘The
fall of the righteous is a favored media story wherever
it can be found, and movements offer a happy hunting
ground.’

3. Strategic Dilemmas of Mo�ements

These characteristics of the media opportunity struc-
ture create a series of dilemmas for the symbolic
strategies of social movement organizations. Move-
ment-media communication is, to quote Gamson and
Wolfsfeld (1993, p. 119), ‘like a conversation between
a monolingual and a bilingual speaker.’ The media
speak mainstreamese, and movements are tempted to
adopt this language since journalists are prone to
misunderstand or never hear the alternate language
and its underlying ideas. Movement activists often feel
that something has been lost in translation. One can
accept the dominant cultural codes and not challenge
what is taken for granted but for many movements
this would surrender fundamental aspects of their
raison d’e� tre.

There is, then, a fundamental ambivalence and, for
some, an estrangement between movements and
media. Movement activists tend to view mainstream
media not as autonomous and neutral actors but as
agents and handmaidens of dominant groups. The
media carry the cultural codes being challenged,
maintaining and reproducing them. In this sense, they
are a target as much as a medium of communication.
But they are also the latter since one tries to speak
through the media rather than to them. This dual
media role is the central problematic from the move-
ment standpoint and gives rise to the following
dilemmas.

3.1 Publicity as Validation

When demonstrators chant, ‘The whole world is
watching,’ it means that they matter, that they are
making history. The media spotlight validates the fact
that the movement is an important player. Conversely,
a demonstration with no media coverage at all is a
nonevent, unlikely to have any positive influence either
on mobilizing followers or changing the target. No
news is bad news.

Given the lack of routine access, getting attention is
a necessary step in promoting a preferred frame. But
the very tactics that are employed to garner this
attention can detract from the preferred frame one is
sponsoring. Members of the club enter the media
forum through the front door when they choose, are
treated with respect, and given the benefit of the
doubt. Movement organizations must find some gim-
mick or act of disorder to force their way in. But
entering in this manner, they risk being framed as
crazies or fanatics and the preferred frame they are
promoting may be obscured in the process. ‘Those
who dress up in costume to be admitted to the media’s
party will not be allowed to change before being
photographed,’ write Gamson and Wolfsfeld (1993, p.
122).

3.2 Weak Control O�er Followers

Movement organizations face the additional dilemma
that, even if they engage in strategic planning, their
weak control over the actions of their followers may
make it impossible to implement their plan. The media
influence internal movement leadership by certifying
some people or groups and ignoring others. Some
media-designated leaders may have had few followers
before their annointment but with their media-
generated celebrity, they soon find followers. As Gitlin
(1980) argues, it is precisely those leaders who are
attached to followers only through their media image
and are unaccountable to the rank and file who are
likely to advocate the extravagant and dramatic
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actions that generate good media copy. This symbiotic
relationship can undercut the carefully planned media
strategies of more accountable leaders.

4. Measuring Success

A movement strategy can be judged successful if it
solves two problems: gaining media standing and
increasing the relati�e prominence of its preferred frame
in mass media discourse.

4.1 Media Standing

In legal discourse, standing refers to the right of a
person or group to challenge in a judicial forum the
conduct of another, especially with regard to govern-
mental conduct. The rules for according legal standing
have been anything but fixed and clear; rather than a
matter of clear definition, legal standing is a battle
ground.

By analogy, media standing is also contested terrain.
In news accounts, it refers to gaining the status of a
regular media source whose interpretations are di-
rectly quoted. Note that standing is not the same as
being covered or mentioned in the news; a group may
be in the news in the sense that it is described or
criticized but has no opportunity to provide interpret-
ation and meaning to the events in which it is involved.
Standing refers to a group being treated as an agent,
not merely as an object being discussed by others.

From the standpoint of most journalists who are
attempting to be ‘objective,’ the granting of standing is
anything but arbitrary. Sources are selected, in this
view, because they speak as or for serious players in
any given policy domain: individuals or groups who
have enough political power to make a potential
difference in what happens. Standing is a measure of
achieved cultural power.

Journalists operating in a news forum try to reflect
their perceptions of who the key players are, but in
practice, they are influenced by various other factors
in choosing sources and quotes. In cultural contests,
sources are often chosen because they are seen as
representing a particular perspective. Rather than
being seen as representative in the sense of typical,
they are chosen as prototypes who represent a par-
ticular cultural tendency in a compelling and dramatic
way. In this sense, standing still reflects a journalistic
political judgment about which cultural movements
make a difference or are serious players.

4.2 Frame Prominence

If one charts mass media coverage of some issue
domain over time, frames and their associated idea

elements and symbols will ebb and flow in prominence.
Success in gaining new advantages in cultural terms is
measured by changes in the relative prominence of the
movement’s preferred frames compared to antagon-
istic or rival frames. This measure of success can be
extended to other non-news forums as well. Frames
can be extracted from cartoons, films, advertising, and
entertainment as readily as from news accounts. The
prominence of preferred movement frames can be
assessed over time in such forums in the same way as
in news forums.

Using these two measures, four media outcomes can
be defined for movements. Full response means that
themovement organization receives both media stand-
ing and a significant increase in the prominence of its
preferred frame. Collapse means it receives neither
standing nor increased prominence for its preferred
frame. Co-optation means that the group receives
media standing but no significant increase in its pre-
ferred frame. Finally, pre-emption means that the
challenger’s preferred framehas significantly increased
in media prominence in spite of the absence of media
standing for its sponsor.

See also: Adolescents: Leisure-time Activities; Cult-
ural Expression and Action; Information Society;
Internet: Psychological Perspectives; Mass Com-
munication:NormativeFrameworks;MassMedia and
Cultural Identity; Media and History: Cultural Con-
cerns; Media Ethics; Media Imperialism; Media, Uses
of; Political Communication; Political Discourse;
Popular Culture; Social Movements, History of:
General; Television: Genres; Television: Industry
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Media Effects

1. Introduction

Communications research, or media studies, is about
effect. It might have been otherwise—consider the
study of art, for example—but it is not. However, the
field is subdivided—audience measurement, content
analysis, production process, reception studies—the
underlying aim, not always acknowledged, is to
account for the power of the media.

From Plato’s admonition that the written word
might corrupt unintended audiences to Postman’s
admonition that television would corrupt rational
discourse, there has been continuous speculation—
both scholarly and popular—about the effects of
media. The questions, however, are much better than
the answers. How effective was the use of radio for
propaganda in World War I? What role did radio play
in Hitler’s rise to power? Did Roosevelt’s ‘fireside
chats’ persuade Americans to join the allies in World
War II? Did the televised pictures from Vietnam and
Bosnia hasten American withdrawal in the one case
and engagement in the other? Is television responsible
for the personalization of politics? Do television
debates affect the outcome of presidential elections?
Are the media simply salesmen of the status quo? Does
cinematic glorification of violence induce real-world
violence? Why is it taking so long for the media to get
people to quit smoking? How does representation of
minorities on television affect intergroup relations?
Will global media homogenize or exacerbate cultural
differences?

There are some answers. Scholarship has shown, for
example, that the printing press played a part in the
Protestant Reformation by undercutting the Church’s
monopoly on the word of God; that the newspaper
fostered integration of nation–states; that the radio
broadcast of an ‘invasion from Mars,’ resulted in a
near-panic; that the live telecast of Anwar Sadat’s visit
to Jerusalem changed Israeli opinion towards the
prospect of Middle East peace; that the televised
debates of 1960 helped John Kennedy win the presi-
dency; that a heavy diet of media violence in childhood
may influence later behavior. Even this handful of
questions and answers is enough to illustrate the

futility of generalizing about media effects without a
conceptual scheme to link types of ‘effects’ to par-
ticular attributes of ‘media.’ Even if an agreed scheme
were available, the complexity of operationalizing it
makes evident why the empirical study of media effects
should have veered so strongly towards the ostensibly
simple study of media campaigns, that is, towards the
power of persuasive messages to change the opinions,
attitudes and actions of individuals in the very short-
run.

One attempt to map the field was made by
Lazarsfeld (1948). Coming from the man whose name
is so closely associated with the study of campaigns
and their ‘limited effects,’ it is reassuring to note that
he was quite clear about what he was and was not
doing. Lazarsfeld’s scheme is based on the cross-
tabulation of response-time (immediate, short-run,
long-run, institutional) to media stimuli ranging from
single units (a particular broadcast, for example), to
genres (soap opera, for example), to type of ownership
(public vs. private broadcasting, for example), to types
ofmedia technology (print vs. broadcast, for example).
Thus, addressing the long run, he speculated that
Cervantes’s Don Quixote (a single unit) influenced
our image of chivalry, that foreign language radio
broadcasts (genre) contributed to the assimilation of
immigrants, that commercial advertising (ownership)
cultivated cynicism, and that radio (technology) de-
meaned the experience of listening to classical music.
Note how this typology equates effect with change,
ignoring the possibility that the media may also be
effective in slowing change in the service of the status
quo, cognitive or societal. Note, too, that Lazarsfeld’s
typology is focused largely on individuals rather than
on societal change.

Amending Lazarsfeld’s scheme the discussion that
follows distinguishes among (a) the nature of effect:
change vs. reinforcement; (b) the object of effect:
opinions, social organization; (c) the unit affected:
individual, group, institution, nation; (d) the time
frame of the response: immediate, short-run, long-run;
and (e) the active ingredient, or attribute, on the media
side: technology, ownership, content, and the context
associated with reception. This still-crude schema will
help differentiate among several major traditions of
research on media effects, to parse how each defines
media and effect and to identify the theory that is
invoked to connect them.

2. Persuasion

From about 1940 to 1960, research on media effects
focused on the study of persuasion, that is, on whether
the media can tell us ‘what to think’ or what to do.
More formally, the question is whether the media are
able to induce (a) change (b) in the opinions, attitudes,
and actions (c) of individuals (d) in the short-run (e) by
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means of campaigns of persuasive appeals. This work
centered on Carl Hovland at Yale and Paul Lazarsfeld
at Columbia, but the paradigm also applies to studies
of advertising’s wartime propaganda and, somewhat
circuitously, to studies of the effect on children of
media portrayals of violence.

Hovland’s group were experimentalists (McGuire
1996) who varied the rhetoric of persuasive messages–
fear appeals, repetition, one-sided vs. two-sided argu-
ments—in order to assess their impact on attitude
change both in the laboratory and in the real-life
orientation of American soldiers during World War
II. Hovland (1959) gave much thought to the problem
of why change is more likely in the laboratory than in
the field.

Lazarsfeld and his co-workers worked in the field,
applying survey research to the study of mass per-
suasion, particularly to how people make up their
minds in election campaigns. The well-known results
of this work, as summarized by Klapper (1960), is that
the media have only ‘limited effects,’ that is, that the
response of attempts to influence individuals via mass
media is more likely to reinforce prior attitudes than to
change them. Explanation of these results, in turn, led
to an interest in the obstacles that persuasive message
encounter enroute to their targets as well as the
conditions under which they aremost likely to succeed.
Two of the identified obstacles were the tendency to
protect prior cognitions and prejudices through selec-
tive attention, perception, and retention, and the
tendency to anchor opinions and attitudes in small
groups of valued others, from whose norms and
network, members are reluctant to depart unilaterally.
Academically, these studies reflected the then-current
interest in the social psychology of influence, in the
validity of the theories of mass society in which
individuals were thought to be disconnected from each
other, in the power of radio which had just come of
age, and, not least, in the methodology of survey
research which nurtured the twin fields of opinion and
communication.

Persuasive messages are more likely of success, it
was thought, if they could be harnessed to existing
cognitions (canalization), and endorsed by existing
social networks (supplementation). Monopolization
of the message, as in totalitarian societies, was also
thought to enhance effect (Lazarsfeld and Merton
1948). It is ironic, but probably true, that these
assertions comforted the media establishment by
absolving them of the sin of brainwashing (even at the
expense of deflating their egos). Researchers were
comforted, too, that the mass was less vulnerable than
had been feared (even at the expense of failing to find
‘powerful effects’).

Belief in the persuasive potential of the media—
certainly among politicians and advertisers, but also
among researchers in fields such as public health, for
example—has fueled continuing efforts to identify the
conditions under which communications campaigns

are more likely to succeed (McGuire 1986). The ability
of the new media to custom-tailor their messages is a
new condition of research interest (Turow 1997). Most
researchers do not deny ‘limited effects.’ Some, how-
ever, dissent (e.g., Zaller 1996, Iyengar and Simon
2000), arguing that research on short-run effects is
poorly designed in that it fails to take account both of
the variance in the reach of competing messages—say
in an election campaign—and variance in the attention
of message receivers to information and influence.

3. Diffusion

Having identified interpersonal networks and selec-
tivity as keys to persuasion, researchers invoked these
processes to explore two additional paradigms; one is
called ‘diffusion’ and the other ‘uses and gratifi-
cations.’

Diffusion research is an effort to trace the adoption
of an idea or innovation as it spreads, over time,
among a community of potential adopters exposed
both to the media and to each other. It reaches out to
the many disciplines that are interested in how things
get from here to there, such as the spread of religion,
stylistic change in fashion and the arts, change in
language and naming, or the epidemiology of disease.
It builds on the finding of campaign research that
interpersonal relations are a major key both to
influence and adoption.

Diffusion studies, ideally, combine the sample sur-
vey with sociometry, as in Coleman et al.’s (1966)
study of the adoption of a new antibiotic by com-
munities of doctors and Ryan and Gross’ (1943) study
of the adoption of a new farm practices. Rogers (1983)
summarizes this work, and applies it also to studies of
developmental communication and certain aspects of
nation building (Lerner 1958). These several branches
of diffusion research posit that we are told ‘when
to think’ (or act). They focus on (a) change, (b) in
the behavior (c) of networks, (d) in the middle to
short-run, (e) in response to mass and interpersonal
messages. Diffusion differs from persuasion in the
perception that influence takes time, especially as it
has to wend its way through the norms and networks
of a community.

If persuasion research had to lower its expectations
of the media, so did diffusion research, which had no
illusions. But diffusion research was beset by the
difficulty of generalizing across its many case studies;
even the self-same innovation, while diffusing, may
take on new meanings. And the diffusion paradigm
did not take adequate account of power, it was said, in
its over simple assumption that decision-making was
in the hands of autonomous individual adopters. A
further argument against diffusion research is that its
findings have a tautological ring: people adopt (things
that are closest to) what they already have. For these
reasons, diffusion research has waned.
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4. Gratifications

The other lead from persuasion studies—the idea of
selectivity—points in a different direction. Selectivity,
as has been noted already, suggests that audiences
have to ‘resist’ media influence or bend it to their own
wishes. This possibility turned attention to what
audiences do with the media rather than vice versa,
and to hypotheses about the ways in which persons
with particular interests or particular roles adapt
media messages—even the media themselves—to their
own purposes. Early studies looked at the advice-
giving functions of the soap opera or the self-testing
implicit in quiz programs, or the uses of classical music
as anticipatory socialization for the upwardly mobile
(for reviews see Blumler and Katz 1974, Rosengren et
al. 1985). The pioneering studies tended to result in a
list of functions as reported by audiences, while later
studies proceeded more rigorously to identify media
uses associated with different ‘interests’ or ‘needs’ or
roles. Thus, there were studies comparing use of the
media by children who were well-integrated and
poorly-integrated in their peer groups; adolescents
whose parents had and had not coached them in
sexual knowledge; towns whose newspapers were and
were not on strike; voters who had and had not made
up their minds.

Even more oriented to limited effects, gratification
studies lean towards a paradigm of nonchange, or (a)
reinforcement (b) of role or interest (c) of individuals
(d) in the relatively short-run (e) via a media smorgas-
bord (or tool-chest). They imply that the media tell us
‘what to think with.’ While the selectivity of gratifi-
cation studies coincides with one of the by-products of
persuasion research, it is somewhat exaggerated to
claim that gratification research is a direct heir to
persuasion studies; in fact, the two paradigms co-
existed at Columbia. Gratification draws more on
functional theory than persuasion research, and can
be applied to groups and whole societies, not only, to
individuals. Ball-Rokeach (1985) has addressed these
issues in her theory of ‘media dependency.’

Gratifications studies are also precursors of the
more recent ‘reception theory,’ proposed by an al-
liance of literary and communications theorists. Read-
ing, they say, is a collaborative effort between text and
audience—and, more radically, that readers are the
authors of their texts.

Like its partners in the tradition of limited media
effects, gratification research has waned somewhat,
victimized by the disenchantment with functional
theory. Specifically, critics ask gratificationists
whether the needs and roles which they attribute to
persons and groups were not themselves created by the
media so as to gratify them. They also ask—as they do
of reader reception theory—whether theory has not
gone too far in abolishing the power of the text in
favor of the reader’s power to read upside down or
inside out.

5. Agenda Setting

Media effects are limited—as we have seen so far—
because they are intercepted by prior attitudes and
group norms, that is, by the selectivity imposed by
prior commitments to cognitive and social structures.
It follows that if there are powerful media effects, they
will have to circumnavigate these obstacles. This
inference underlies several major movements to break
loose from limited effects, and redeem communication
research for bigger things. If so, we may define theories
that claim powerful effects by whether and how they
neutralize or side step the barriers to persuasion.

Beniger (1987) suggests that one way to discover
powerful effects is to focus on the operation of
information, rather than influence. Information, says
Beniger, is neutral—unlike influence-attempts, it does
not threaten prior cognitive structures or structures of
social relations. A prime example is the agenda-setting
paradigm, which does not presume to tell us ‘what to
think’ but, rather, ‘what to think about.’ Agenda-
setting research, hand in hand with priming and
framing (Price ) is a flourishing enterprise since the
pioneering papers of McCombs and Shaw (McCombs
1981). It fits well with the idea that media confer status
on persons not just on issues (Lazarsfeld and Merton
1948). It maps on our scheme as (a) change (b) in the
attention (c) of individuals or society (d) in the short-
run (e) in response to information. This resonates with
some of the classic writings on media effects, and is not
as innocent as it sounds. It is, evidently, a powerful
effect in itself, but also can operate indirectly. If the
media can prime citizens to think ‘domestic policy’
rather than ‘foreign policy,’ it may be that the
President’s performance will be evaluated differently.

6. Knowledge Gap

Cognitive theory also fits nicelywith another paradigm
of media effects called information-gap or knowledge-
gap. Its thesis is that an information (not influence)
campaign will be more readily absorbed by those who
are information-rich on the subject of the campaign
than by the information-poor (Tichenor et al. 1970).
Even though everybody learns something—about
ways of investing money, or contraceptive tech-
niques–the net result will be that the gap between the
classes will further widen, thus paving the road to hell
with another good intention. The explanation, it
appears, lies not with the valence of a cognitive
structure—since the message is not challenging an
existing attitude—but the complexity of the structure,
inasmuch as well-developed structures can more easily
make room for yet more. Thus, knowledge gap studies
may be mapped on our scheme as (a) reinforcement (b)
of the stratification (c) of society (d) in the short-run
(e) as a result of an information campaign. The
requisite theory, of course, proceeds from the level of
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individual response to the level of social structure. It
can be sloganized as the media telling us ‘who should
think.’

7. Critical Theory

Reinforcement, that is, nonchange is the aim of the
media according to its most famous proponent, the
Frankfurt School. Unlike the reinforcement of gratifi-
cations or of knowledge-gap studies, which are based
on ‘audience power,’ the critical Frankfurt School sees
the media as agents of hegemonic power, telling their
audiences ‘what not to think.’

Ironically, critical theory and classic persuasion
theory shared similar views of a powerless mass
audience and of media omnipotence. But the Frank-
furt School was interested in long-run impositions on
society not in the short-run effects of campaigns on
individuals. They conjure up a conspiratorial culture
industry, presided over by captains of industry, de-
termined to impose a soothing false-consciousness.
This is the best of possible worlds, say the media, and,
with luck, you’ll be discovered (just as Hollywood
discovered the girl next door). Lowenthal’s (1944)
study of biographies in popular magazines captures
this dynamic.

Ownership of the media is what concerns the
Frankfurt School, and the mass-production and dis-
tribution of entertainment is their strategy for neutral-
izing the power of the audience to defend itself. The
seemingly egalitarian mix of ‘Benny Goodman and the
Budapest String Quartet’ (Horkheimer and Adorno
1972) is a way of packaging the message of classless-
ness, and thereby effacing a working-class culture that
might keep class consciousness alive. Conformity and
consent is the end-product of ‘what not to think.’ This
is a neo-Marxist theory which continues to enlist a
distinguished following, albeit with a less conspira-
torial bent (e.g., Gitlin 1978, Gerbner and Gross
1976).

There is critical theory on the right as well. Noelle-
Neumann (1984), for example, indicts journalists (not
owners) for falsifying reality. The result, as in the
Frankfurt School, is to promulgate a fabricated
consensus which serves to silence opposition—even of
a real majority who come to believe, erroneously, that
they are part of an embarrassed minority.

Classical critical theory (no less than functional
theory) has trouble explaining change and, a fortiori,
representation of change in the media, for the obvious
reason that the theory expects the media to reinforce
the status quo. In response to the strong movements
for change in the second half of the twentieth
century—civil rights, feminism, etc.—critical theorists
have, ironically, become interested in variations in
audience reception. This openness to the possibility
that members of the audience may resist media
dominance, and that different readers may read
differently, has been championed by the Birmingham

branch of critical theory, under the leadership of Hall
(1980), founded on the neo-Marxism of Raymond
Williams and Richard Hoggart. This group has
pioneered the establishment of cultural studies that
conceptualizes the media as a site for negotiation.
Critical and functional theorists now find themselves
ringing the same doorbells to observe viewers’ negoti-
ations with the once unchallenged text.

The critical approach to media effects would map
on our scheme as (a) reinforcement (b) of the stratifi-
cation (c) of society (d) in the long-run (e) powered by
the hegemonic consortium of media managers and
owners. The Birmingham branch of critical theory
would allow for much more variation in audience
reception of the media.

8. Technological Theory

The powerful effects proposed by technological theory
circumvent audience defenses by dismissing the influ-
ence of content altogether. McLuhan (1964) is the
most radical advocate of this approach, arguing that
the media do not tell us what to think, but ‘how to
think.’ This controversial guru of media effects be-
lieved that the media technologies of each epoch
discipline our brains. Thus, cognitive processing of the
linearity of print creates personalities and societies
that think in lines (e.g., before-and-after causuality,
hewing to lines, delaying gratifications until the end of
the line, etc.) and act in lines (assembly lines, railroad
lines, chains of command). The dotted screen of
television, on the other hand, is much more diffuse,
and invites viewer participation to make sense of the
ambiguous signal. McLuhan’s colleague and mentor,
Innis (1950) emphasized the socio-organizational
implications of different media technologies—how
‘space-oriented’ media such as papyrus, for example,
enabled the Egyptian empire, while ‘time-bound’
media, such as pyramids, make for religious continuity
across generations. These are the themes of the
Toronto School.

More in the spirit of Innis than McLuhan, tech-
nological theory has enlisted many first-rank re-
searchers. Goody and Watt (1963) have spelled out the
effects of transition from orality to literacy; Eisenstein
(1979) has explored the effect of the printing press on
religion, science, and scholarship; Tarde (1989) credits
the newspaper with the rise of the public; Carey (1989)
has shown how the telegraph affected the economic
integration of the United States; Gouldner (1976)
suggests that the proliferation of paper created a need
for ideology; Meyrowitz (1985) argues that television’s
accessibility has lowered the boundaries that separate
generations, genders, classes, etc. Rather than wild
speculation, each of these theories is specific about the
particular attribute of media technology (the fixedness
of print, the accessibility of television, the simultaneity
of the telegraph) that is responsible for the hypoth-
esized effect. As a group, technological theories can be
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mapped in two related ways. McLuhan proposes (a)
change (b) in the mental processing (c) of individuals
(d) in the long-run (e) as a result of unique tech-
nological attributes of the different media. This com-
bines with the more characteristic emphasis on (a)
change (b) in social organization (c) of societies and
institutions (d) in the long-run (e) in response to media
technologies.

Technological determinism is much criticized, of
course, not just in communications research. It is easy
to show that the same technology—radio, for ex-
ample—has been put to different uses at different
times, to different effect. It can also be argued that the
same technology has different effects under different
social and cultural circumstances—as is the case with
European-style public television and American-style
commercial television.

9. Sociological Theory

For such reasons, the sociology of media effects
proposes a ‘soft determinism’ that harnesses media
technologies to social management. It is interested in
the effect of managed media technologies on social
organization emphasizing social maintenance and
reinforcement rather more than social change. Its
best-known proponents were at the University of
Chicago in the first decades of the twentieth century,
and were concerned with the assimilation of immi-
grants, the coherence of cities, the integration of
nation–states, the fostering of participatory democ-
racy, and the role of the media—among other
factors—in these processes (Carey 1996). This loosely-
knit group, which included John Dewey, Charles
Cooley, Robert Park, Louis Wirth, Herbert Blumer,
W. I. Thomas and, later, David Riesman, Morris
Janowitz, Kurt and Gladys Lang, were much influ-
enced by the social psychology of Tarde and Toennies.
Some of the earliest studies on the possible relation
between media and deviance were conducted in
Chicago.

Chicago is where modern communication research
began, and it is an irony of intellectual history that its
immediate successor, the Columbia School, hardly
took notice. While Chicago and Frankfurt share the
idea that the media reinforce social structure, Chicago
places emphasis on social organization and dis-
organization, whereas Frankfurt (and knowledge-gap
studies) emphasizes stratification and domination. It
shares an interest in technology with Toronto. But it
shares almost nothing with Columbia. Where Colum-
bia is interested in (a) change (b) of opinion (c) of
individuals (d) in the short-run, (e) due to media
content, Chicago may be said to be interested in (a)
reinforcement (b) of the integration (c) of society, city,
nation, ethnicities (d) in the long-run due to (e) the
shared experience made possible by content and
technology. A group at MIT added a cybernetic
paradigm to this perspective in their studies of the

media in nation building (e.g., Deutsch 1966). Work
on the role of media and ‘media events’ in the
integration of nation–states continues in this tradition
(Dayan and Katz 1992, Cardiff and Scannell 1987)
and approaches Carey’s (1989) call for study of the
ritual aspects of mass communication.

10. Situational Theory

The social and physical locus of media reception
cannot be considered as intrinsic as can technology or
even content, and yet it is so much a part of the media
that it may be said to have its own effect. Stereo-
typically, the newspaper is read alone, television is
watched at home with family, and movies are viewed
at a downtown theater with friends. The fact that these
settings are in constant flux makes it possible to ask,
for example, what difference it makes to read the news
on paper or on the Internet, or to watch a film at a
theater or on TV.

It is comparisons of this kind that are implicit in the
tradition of psychoanalytic study of the cinema
(Flitterman-Lewis 1987). Surprisingly, perhaps, cin-
ema theorists wed technology and psychology in
proposing that a darkened theater and projection
from behind-the-head (abetted by the seamless Holly-
wood narrative) regress cinema-goers to an infantile
stage in which a movie becomes their dream or their
voyeuristic experience, with the reenactments and
renegotiations that that implies. This contrasts with
the television experience which invites a more dialogic
stance based on the vis-a-visness of the set and the
intimacy of the setting (Horton and Wohl 1956).
Houston (1984) has developed this comparison.

This approach to ‘positioning’ is also central to
reception studies. In its most elementary form readers
know whether a text is intended for them—which is
what makes books different from TV, according to
Meyrowitz (1985)—and its more subtle forms gives
the reader an identity or a role to play. Along the same
line, television events—presidential debates, for
example, or the World Cup—position viewers as
citizens, or as sport fans, in roles very different from
the consumer (and other) roles ascribed by everyday
television. Cyberspace, perhaps, proposes altogether
different identities.

That cinema and books are central to this tradition
of work reveals how differently researchers themselves
approach the several media. The concept of ‘identifi-
cation,’ for example, so central to thinking about the
effects of film does not figure at all centrally in the
empirical study of television effects. Some studies of
the effects of TV violence on children have used the
concept (Bandura 1963) as have some studies of soap
opera and television drama.

The performing arts share this interest. Adorno
(1942) insists, for example, that listening to classical
music at home is a different experience than listening
in a concert hall. But, it might be added, many of the
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compositions one hears reverently in the concert hall
were once background music in some feudal court.

It is relevant, too, to recall the concern with which
the Royal Family confronted the BBC’s proposal to
broadcast the coronation of Elizabeth II in 1953, lest
the viewers at home fail to conform to the decorum
expected of them. Cinema audiences can be controlled,
went the argument, so can the audience on the route of
march, but how can one make certain (Scannell 1996)
that the television audiences will take the proper
‘position’?

Perhaps the earliest paper in this tradition is
Freidson (1953) and its flowering is in psychoanalytic
studies of cinema and reception theory. It maps on our
scheme as (a) change or reinforcement (b) of the
identity or role (c) of individuals (d) in the relatively
short-run (e) in response to media ‘positioning.’
Perhaps this approach can be sloganized as the media
telling me ‘who I am (now),’ and about my selves.

11. Recapitulation

This has been an effort to present multiple approaches
to the study of media effects without attempting to
present the findings of these approaches, or to assess
their validity. It is an effort to bring some order to the
conceptualizations of media effects, and to put the
overblown ‘persuasion’ paradigm into perspective.

Each approach is characterized by linking an aspect
of the media (technology, ownership, content, situ-
ation of contact) to a particular kind of effect. Effects
are classified as change vs. reinforcement of some
aspect (e.g., opinion, role, organization) of individuals
or social systems within a given time frame. It takes
theory to spell out the processes that link ‘cause’ and
‘effect, and relevant theories have been specified
wherever possible. A catchphrase (‘what to think,’
‘what to think about,’ ‘what not to think,’ etc.) was
proposed to caricature each approach. And, whenever
appropriate, a School name (Chicago, Columbia,
Toronto, etc.) was assigned to each (see Table 1).

This summary highlights the unease in the field
between the findings of so-called ‘limited effects,’ and
the both popular and theoretical intuition that the
media are ‘powerful.’ It does so, first of all, by showing
that different kinds of effects may be limited or
powerful, and may well co-exist. Second, it spells out
the operational meaning of ‘limited’ in terms of
audience resistance, whether cognitive or inter-
personal, finding resistance particularly strong when
media content make frontal assaults on embedded
attitudes and behavior. It follows, therefore, that
proposals of powerful effects must identify processes
that circumvent or overcome such resistance, and,
indeed, this is the case for theories labeled here as
cognitive, critical, technological, psychoanalytic.

The history of study of media effects is full of
discontinuities, suffering less from competition among T
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paradigms than from paradigm exhaustion. Two kinds
of requiems have been recited, repeatedly: (a) that
media effects are exaggerated, and�or that there is
nothing much left to learn (Berelson 1959) and (b) that
effects research is exaggerated—either too positivistic
or too wild—and that study of the media will benefit
from abandoning the obsessive search for provable
effects (Carey 1989). Both suffer from an impoverished
conceptualization of ‘effect.’

See also: Advertising: Effects; Advertising: General;
Agenda-setting; Audiences; Broadcasting: General;
Consumer Psychology; Diffusion, Sociology of;
Market Research; Mass Media and Cultural Identity;
Mass Media: Introduction and Schools of Thought;
Mass Media, Representations in; Media Effects on
Children; Media Ethics; Media Imperialism; Media,
Uses of; News: General; Printing as a Medium; Radio
as Medium; Television: History; Television: Industry
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E. Katz

Media Effects on Children

The twentieth century brought with it the dawn of
electronically based media that became integrated into
children’s daily lives. Children’s media environments
include information delivered in print such as comic
books, by mass broadcast systems such as television,
film, and radio, by audio and video cassette recorders,
and by the more recent digital interactive computer-
based technologies such as video games, desktop
computers, CD-ROM, the Internet, and virtual re-
ality. Although a shift took place from technologies
that delivered information to a mass audience to those
that were increasingly responsive to the individual,
broadcast television was the dominant and most
influential medium used by children in the twentieth
century. As the major creator and exporter of tele-
vision programs, the USA played a key role in the
kinds of programs available to children throughout
the world. Recurrent questions, debates, and policy
initiatives included the impact of media on children’s
(a) moral and social development, (b) cognitive de-
velopment, (c) gender and ethnic stereotypes, and (d)
use of time. These same issues will guide children and
media research in the digital media environments of
the twenty-first century.

1. Impact of Media on Children’s Moral and
Social De�elopment

1.1 Media Violence

Issues about how media impact children’s moral and
social development typically focus on the area of

violence.Wartella andReeves (1985) traced the history
of recurring media issues, including violence, in
American society. The role that films play in shaping
children’s morality was a research focus of the Payne
Fund in the 1920s and 1930s. Antisocial radio and
comic book content also emerged as a social concern.
Television, however, became the medium in which the
controversy about media violence became a matter of
serious and sustained public and scientific inquiry.
Over the last five decades of the twentieth century, the
United States Congress periodically held hearings,
animated in part by public pressure to protect children
and society from antisocial, aggressive behavior.

Several key theoretical models have been used to
examine the impact of violent content on children’s
behavior. These models included (a) culti�ation theory,
which examined the degree of violent content in
television programs over time and how they might
shape dominant and prevailing views of how much
violence there was in a culture, (b) social learning or
social cogniti�e theory, which predicted imitation of
violent acts as well as disinhibition of acts that children
typically inhibit, but which are acted upon when they
observe media models act aggressively with impunity,
(c) arousal theory, which hypothesized that heavy
viewers of violent content would become habituated
and desensitized to violent content, (d) script theory,
which used observational and enactive learning to
explain the durability of aggressive behavior, and (e)
psychoanalytic theory, which predicted decreases in
children’s aggressive conduct after viewing violent
media content because innate aggressive impulses were
harmlessly drained off via fantasy experiences, a
process known as catharsis.

Thousands of research studies have been conducted
on the impact of violent media content on children,
including the Surgeon General’s Report on Tele�ision
and Social Beha�ior, published in 1972. Taken to-
gether, the results of this body of research reveal that
(a) the amount of violent television content has
remained steady over time, with children’s cartoons
portraying the most frequent number of violent acts
per episode, (b) children imitate and become dis-
inhibited in aggressive behaviors after exposure to
violent television programs, (c) children who view
programs with heavy concentrations of violence be-
come habituated and desensitized to the content, (d)
aggressive effects of media are durable over time, and
(e) there is little evidence of catharsis. Similar out-
comes are found for the newer technologies, notably
violent video and virtual reality games.

A key methodological criticism was that most
studies showing a causal link between exposure to
media violence and childhood aggression were con-
ducted in laboratory, rather than in naturalistic,
environments. However, field experiments using
naturalistic methods of inquiry also demonstrated
deleterious effects of violent content on children and
so did longitudinal correlational studies. Similarly,
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meta-analyses, in which large numbers of studies were
examined simultaneously, supported the thesis that
television violence is one cause of childhood aggres-
sion.

1.2 Prosocial Media

Just as media can cultivate aggressive antisocial
conduct, so too can they cultivate prosocial behaviors
that can contribute to the moral development of
children. Prosocial behavior includes altruistic acts
such as helping, sharing, and understanding the
feelings of others. Stein and Friedrich (1972) first
demonstrated the potential of television to cultivate
prosocial behaviors by comparing violent cartoons
with prosocial content. Preschoolers who saw the
violent content became more aggressive in their
subsequent play while those who saw the prosocial
programs increased in task persistence, delay of
gratification, and rule obedience. Children from lower
socioeconomic backgrounds also increased in co-
operation, nurturance, and verbalization of feelings.
Later studies of both commercial and public prosocial
television programs demonstrated similar beneficial
effects for children of all social classes. Effects were
particularly pronounced when rehearsal techniques,
such as verbally labeling and role playing (i.e., enact-
ing) the prosocial messages, were utilized.

1.3 Commercial Media

Media are often commercial enterprises with the intent
to sell products to users and to export programs world
wide.A commercial financial base,which characterizes
American television but not that of all nations, impacts
the kind of content that children have available to
them. Arguments have been advanced that the increas-
ed commercialism in children’s entertainment media
has undermined social values by increasing materi-
alistic attitudes.

In the beginnings of television, industry created
many educational and prosocial programs for chil-
dren, in part so that families would buy a television set.
Once there was a critical mass of television owners,
networks began to concentrate their efforts on selling
audiences to advertisers, their source of revenue.
Because children are a smaller and less lucrative
audience than adults, children’s programs became
much less available than adult programs.

Young children are also limited by the cognitive
skills that they bring to bear on media content. They
believe, for instance, that commercials are there to
assist them in their buying decisions. By contrast,
older children increasingly understand the persuasive

intent of commercials, and many become cynical
about advertised products by the end of middle
childhood, although they still want many of the
products. Older children have successively been taught
the deceptive techniques used by commercial advertis-
ers, but younger children do not have the cognitive
capacities to understand commercial persuasive intent.

Action for Children’s Television (ACT) became a
major public advocacy group arguing for the regu-
lation of advertisements in American children’s tele-
vision programs. Public pressure on the American
television industry during the 1970s led broadcasters
to (a) limit the amount of advertising on children’s
programs, (b) use commercial separators to segment
the commercial from the program content, and (c) ban
program hosts from selling products to children within
their own program or in segments surrounding their
program.

By the 1980s, however, the Federal Communica-
tions Commission (FCC), the American government
agency that regulates broadcast media, changed direc-
tions and instituted a deregulation policy. Children
were no longer considered a special audience in need
of protection, and the market place was left to regulate
itself. In that deregulatory environment, program-
length commercials (or product-based programs)
emerged. Program-length commercials were programs
created around a product that advertisers wanted to
sell to children. Most American children growing up in
the 1980s viewed programs that were intimately linked
to a specific product with a consumer focus rather than
one that was meant to foster their development.
Moreover, the amount of time that broadcasters spent
in traditional kinds of advertising to children increas-
ed.

By the 1990s, the Internet emerged as a new medium
for advertising to consumers, including children. With
little initial governmental regulation of Internet com-
mercial practices, advertisers created sites where they
asked children for personal information about who
they were and about what kinds of buying practices
they had. Favorite media characters targeted indi-
vidual buyers by writing personal online messages to
specific children. Environments were seamless so that
it was difficult for children to tell the difference between
a commercial and other kinds of content.

Public advocacy groups continued to pressure the
government to regulate both the Internet and com-
mercial television practices. The United States Con-
gress passed the Children’s Television Act of 1990,
placing time limits on the amount of commercial
advertising that could take place on children’s pro-
grams, and the Children’s Online Privacy Protection
Act, forcing American advertisers to stop soliciting
on-line, personally identifying information from chil-
dren. Nonetheless, it remains legal for advertisers to
use cookies, an Internet tracking device that keeps
detailed records of which users visit specific Internet
sites.
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2. Cogniti�e Media Effects

With the advent of each new technological innovation,
predictions are made about the vast potential for
educational practice to be revolutionized. These pre-
dictions remain largely unfulfilled because of the
commercial nature of most media and early limitations
inherent in media delivery. Nonetheless, educational
innovations and successes take place with the de-
velopment of new media.

Cognitive developmental approaches, such as those
advanced by Bruner, and information processing
theory are typically used to examine children’s learn-
ing from educational media. In cognitive develop-
mental theory, children are thought to represent and
to think about information in different ways, depend-
ing upon their stage of development. The three
levels of thought are enactive representations of
information with the body, iconic visual represen-
tations, and symbolic verbal representations.

The ways that children think map onto the symbol
systems used to convey content by various repre-
sentational media. These symbol systems, known as
formal features, structure, mark, and represent con-
tent through visual and auditory production tech-
niques such as action, sound effects, and dialogue.
Radio, for instance, relies on auditory features for
delivering messages whereas television relies on visual
and auditory features. Because very young children
tend to think in pictures as well as words, television
may provide a developmentally appropriate code for
them to represent and remember content in iconic and
symbolic modes.

Information processing theory examines the flow of
information through cognitive processes such as per-
ception, attention, and memory of events. The per-
ceptual attention-getting characteristics ofmedia, such
as the use of sound effects, can improve children’s
attention to, and memory for, plot-relevant television
content. Children’s memories of the explicitly present-
ed content that is central to a program and children’s
memories of abstract inferential content, such as
character feelings, motivations, and temporal links of
causal program events, are enhanced by the use of
character action. While young children can remember
important program events that are explicitly present-
ed, older children have metacognitive skills that allow
them to understand the abstract, inferential material
as well.

Sesame Street stands out as a landmark achievement
in creating effective educational television programs
that children choose to view. This carefully con-
structed program uses production techniques, such as
singing and sound effects, to carry important verbal
information. Evaluations of the program suggest that
advantaged and disadvantaged children learn cog-
nitive lessons, are better prepared to enter school, and
are better readers early in life. Longitudinal follow-ups
reveal that adolescents who had been heavy viewers of

Sesame Street as children had better grades in high
school. Empirical examinations of Sesame Street also
led to the development of the comprehensibilitymodel,
an approach emphasizing the active, strategic nature
of children’s attention as they search for meaning in
television programs (Anderson et al. 1981).

Realizing the unique appeal and promise of broad-
cast television as an educator of children, the United
States Congress passed the Children’s Television Act
of 1990.As a condition for license renewal, commercial
broadcasters had to provide educational and informa-
tional programming for children, defined as content
that could improve the cognitive intellectual and�or
social and emotional development of children aged 16
years and under. After several years, in which the
educational merit of broadcaster offerings were of
dubious quality, the FCC implemented the three hour
rule, requiring each broadcaster to provide three hours
of educational and informational programming each
week.

Because of the broad definition used by the FCC in
defining educational programming, most broadcasters
presented prosocial rather than academic content for
their educational offerings. Although children often
take away social and emotional lessons from these
programs, the potential of television to educate chil-
dren in academic content areas as it entertains them
still remains vastly underutilized in American society.
Public broadcasting remains the main source of
academically oriented television programs for Ameri-
can children.

Although other educational television programs can
also enhance children’s attention and learning, most
have been unable to sustain an audience or the test of
time. Inherent limitations exist in educational tele-
vision presentations that have been difficult to over-
come. These problems include a lack of user control,
the different knowledge bases of different learners, and
the suppression of imaginative and creative skills. The
video cassette recorder greatly expanded children’s
rehearsal options. As multimedia environments
emerged, different media could also activate different
cognitive skills and improve learning by fostering
interactive, individualized exchanges between children
and educational content.

3. Displacement Effects

What have children given up to listen, to view, or to
interact with media? Uses and gratification theory
provides the framework for understanding these shifts
in leisure time activities. In this theory, children and
adults have certain needs, such as entertainment or
education. Children use media to fulfil or to gratify
those needs.

Film and television have been heavily criticized for
replacing valuable educational activities, such as
reading books. Early research suggests that television
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displaced activities that filled similar needs for children
in the USA as well as in other nations (Murray and
Kippax 1978, Schramm et al. 1961). For instance,
television replaced comic book reading, not book
reading. Although later cross-cultural research did
implicate television viewing with a decrease in
children’s reading skills, watching educational tele-
vision is related to reading books. Thus, displacement
effects depend on children’s specific uses of media.

Media also displace one another. Just as television
displaced going to films and listening to the radio in
the middle of the twentieth century, video games and
Internet computer use began to take time away from
television viewing by the end of the century. Nonethe-
less, television remained children’s dominant and most
used technology of the twentieth century with Ameri-
can children spending two–three hours per day in the
presence of an operating television set. Access to cable
and satellite television content increased children’s
exposure. The digital age will add increased clarity to
images and multiple options to use media in interactive
ways. Historical media usage patterns suggest that
entertainment needs have and will continue to drive
American children’s use of media though the children
of certain other cultures, such as Israel, seem to invest
more effort in extracting educational messages.

4. Impact of Gender and Ethnic Media
Stereotypes

Children look to media to learn information about
themselves as well as others. Because children bring
their own unique qualities to media experiences,
schematic information processing models, in which
learned expectations guide perception, memory, and
inferences about others, have been key theoretical
approaches for understanding how stereotyped media
content impacts them.

In American television programs, stereotypes about
men and women have been prevalent throughout the
twentieth century in terms of the number of major
roles portrayed and the kinds of personality character-
istics, occupational roles, and behaviors displayed.
Children understand and remember the stereotyped
presentations that they see. Counterstereotyped por-
trayals can also be learned by children, but children
sometimes distort the content of these presentations to
fit traditional gender stereotypes. For instance, chil-
dren tend to remember television portrayals of male
nurses and female doctors as male doctors and female
nurses.

Video games are overwhelmingly created around
male interests, such as aggression, fostering boys’ early
interest in the world of computers. Although many
video games contain violent content, children also
develop visual spatial skills by playing them. Com-
puter content also often reflects male interests, such as

mathematics. Boys spend more time interacting with
computers than girls do, particularly as children get
older and as programming skills are required. Girls,
however, do participate with computers, particularly
when they perceive the interaction as gender ap-
propriate.

Internet explorations by adolescents often take the
direction of identity experimentation. In a virtual
world where one can create his or her own identity,
many young men and women engage in gender-
swapping, in which males present themselves as
females and females present themselves as males
(Turkle 1995). These presentations are particularly
prevalent on MUDs, multiuser domains or dungeons,
in which adolescents enact various roles and create
imaginative places in cyberspace.

Ethnic stereotypes are also prevalent in television
portrayals. The Civil Rights Movement led to changes
in the representation of African Americans. Roles
became less stereotyped, and the number of African
Americans males on television approximated their
real-life numbers in the American population. At the
end of the twentieth century, Latinos were the most
under-represented group of American citizens in com-
parison with their prevalence in society. Women of all
ethnic minority groups remained virtually invisible
and under-represented. There is relatively little litera-
ture about how these portrayals impact children. What
is known is that children of ethnic minority groups
prefer seeing characters that are of their own ethnic
background, and these characters sometimes serve as
models for them.

Computer purchases reveal that Asian Americans
buy the most computers, followed by Caucasian
Americans, Latino Americans, and African Ameri-
cans. These buying patterns suggest that some ethnic
groups will have earlier access to the information
highway and to computer technologies than will
others, perhaps creating a digital divide that accent-
uates disparities in future educational and employ-
ment opportunities among these groups.

5. Conclusion

The twentieth century witnessed the emergence and
displacement of various media, yet each maintained its
own unique place in children’s lives. Across media,
themes about morality, stereotypes, education, and
children’s use of their free time recurred as public
interest groups attempted to protect and improve
children’s media environments. These same themes
will continue to guide research and policy initiatives in
the twenty-first century as multimedia systems con-
verge and merge.

See also: Advertising: Effects; Advertising, Psychology
of; Childhood Depression; Childhood Health; Media
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and Child Development; Media Effects; Media, Uses
of; Television: General; Violence and Effects on
Children; Violence and Media; Visual Images in the
Media;War, PoliticalViolence and their Psychological
Effects on Children: Cultural Concerns
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Media Ethics

Media ethics is a branch of ethics that addresses moral
issues arising in connection with the obtaining, prep-
aration, storage, presentation, and dissemination of
information through the means of mass media. Mass
media include print media (newspapers, magazines,
and books), recordings, motion pictures, and elec-
tronic media (radio, television, and the computer).
Media ethics seeks to help the media practitioners
resolve various moral problems arising in all the areas
of media communications: journalism, advertising,
public relations, and entertainment.

The media exercise a strong and complex influence
upon the perception and understanding of the world
by the public and, consequently, upon shaping the
personality of each individual and the interactions of
individuals with one another. News and reportage,
commercials and advertisements, soap operas and
films—all exert in the long run more or less subtle
influence on people’s views, choices, and behavior.
Because of the ubiquity of the media and their growing
presence, the ethical problems that the media prac-
titioners face become increasingly important.

There are a number of issues discussed in media-
ethics, and the importance of these issues depends on
the function of the media and on the nature of the
media. For example, the problem of objectivity is far
more important in journalism than in entertainment
or advertisement; moreover, the problem of objectivity
is much more affected by the visual media than by
print media.

1. Truth in the Media

Traditionally, discussion concerning media ethics con-
centrated around journalistic ethics for which the
problem of truth is of critical importance. There are
two reasons for this importance. First, the media are
the primary source of information in a democracy and
reliable information is indispensable for a genuine
democratic political system. The government must be
accountable to the people it represents, and one means
of ensuring this is access to information related to
governmental policies and informed discussion about
government. For this reason, the press is often viewed
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as the fourth estate that monitors the actions of the
three governmental estates: the legislature, executive,
and judiciary (Thomas B. Macaulay’s concept). Sec-
ond, the use of inaccurate information contributes to
a decline in the autonomy of the individual. Deception
is an exercise of self-interest; it makes making choices
harder and undermines human freedom.

One facet of truth in journalism is objectivity, that
is, the commitment to impartiality, to reflecting the
world as it is, without any bias or distortion. The
journalist should be a neutral, detached observer who
reports facts free from personal opinion. There are
aspects of each event that are independent of the
convictions of reporters. News reports attempt to
capture the essence of an event and its underlying
causes, and locate the event in a social, historical, and
political context. However, perfect objectivity is im-
possible to achieve. First, there is a problem of
selection. News is not just reporting what recently
happened; otherwise the most trivial events would
qualify as news. It is the selection of the news based on
its importance for the community as reinforced by
showing these events in a larger context. Also, what is
news depends very much on where the reporters and
cameras are. In the television era, reporters are
influenced by the existence of good pictures and this,
in turn, determines how much time is assigned to a
story.

Second, journalism striving for objectivity relies on
an unrealistic view of the separation of facts and
values. For this reason, fairness usually becomes the
goal as the best approximation of objectivity. Fairness,
or balance, is evenhandedness in the treatment of a
presented issue; it is the shedding of light on an issue
from different angles. Its opposite, unfairness or bias,
often means the misleading slanting of news; because
it conflicts with the central journalistic duty to inform
the public, bias should be avoided. Bias can be the
result of faulty thinking (giving too much weight to
eyewitness testimonies which are never purely ob-
jective; looking for confirmation and not falsification
of a view; using unrepresentative samples; or com-
mitting the post hoc ergo propter hoc error), the way
of presenting the material (presenting news out of
context; using emotionally charged language; focus-
ing on the negative; or using close-ups rather than
medium-long shots), or the nature of the organization
(insufficient time allotted for news presentation).

Although perfect impartiality is unattainable, mak-
ing explicit journalists’ own prejudices and assump-
tions can bring them closer to the truth. If journalism
didnotmakeseeking the truthuntaintedbysubjectivity
its goal, it would severely undermine its credibility and
usefulness. By assuming, after the postmodernist
thinkers, that truth is just a social construct, the
borderline between fact and fiction is blurred; whereby
no news could be trusted.

It is often stressed that in the interest of objectivity,
journalists should avoid, if possible, conflicts of

interest and commitment. Not infrequently, story
sources want to receive positive coverage, and attempt
to influence journalists through gifts, free tickets to
events to be reviewed, free travel, etc. Some codes of
ethics explicitly prohibit receiving such favors, but for
financially struggling organizations such opportunities
can be hard to pass over. Also, there may be a conflict
of interest when journalists are members of, or sit on
the boards of, organizations they cover. Sometimes
even the appearance of such a conflict can be as
damaging to the credibility of the media outlets as the
conflict itself. However, if a conflict cannot be avoided,
it should be acknowledged to the public.

The position of truth in the context of advertising is
different to that in journalism. The role of advertising
is to persuade people to do something: in commercial
advertising, to buy a product, or, in political ad-
vertising, to accept a person or views. This requires the
stressing of the strong points of the product and
omitting the weaknesses. Because the only goal of
advertisement is to promote a product or idea, it is one
sided and should not be expected to be balanced and
complete. The public must be aware of this and treat
the advertising accordingly: ca�eat emptor. Also,
advertising is a persuasive, not rational, communi-
cation. As such, it wants to catch potential client’s
attention, and is not primarily concerned with the
product’s quality. But this does not mean that truth is
irrelevant for advertising. Advertising should not be
deceptive by suggesting nonexisting qualities of a
product; it should avoid deceptive means, such as
using staged testimonials (see Decepti�e Methods:
Ethical Aspects).

This element is particularly important in political
advertising. Politicians must win public support to win
an election, so they must have legitimacy obtained by
favorable media visibility which stresses the positive
and downplays the negative aspects of the politician’s
views and activity. This often means diverting the
public’s attention from important political and econ-
omic issues to what plays well in the media, par-
ticularly on television: polished demeanor, good looks,
witty ripostes. It is claimed that the voters are more
interested in trustworthiness of politicians than in
their particular promises. Realization of this problem
leads the politicians and their public relations advisors
to project the best image of these politicians through
the media, to shape in public opinion the image of
their great personality and character. For this reason,
political public relations advisors and consultants
become increasingly important on the political scene.

2. Freedom and Responsibility

The freedom to publish opinions is defended with the
argument that it is necessary for democracy, and that
the discovery of the truth requires a free marketplace
of ideas. However, others say, the powerful dominate
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the media, and consequently the competition of ideas
is not genuine because the access to the media is
unequal. Also, an argument is used that free speech
fosters individual autonomy and development, but, on
the other hand, it may encourage hate speech and
obscenity.

Unqualified free speech, even in democratic society,
is unattainable and it is legally restrained, e.g., in the
interest of national security and public safety. There
remains a problem of defining the situation when
national security is endangered. It is sometimes main-
tained that the United States lost the war in Vietnam
because the media coverage largely undermined the
image of the military. Hence, media coverage of the
British military operations in the Falklands (1982) and
the United States operation in Iraq (1991) was
restricted much more severely than necessary.

Most media practitioners realize that—notwith-
standing legal issues—free speech must be qualified
with responsibility. Journalists in a democracy have a
responsibility to foster pluralism and diversity of
political debate, and to refrain from perpetuating
myths about different social groups. Also, the media
must take into account the consequences of their
actions. For instance, reporters can sometimes an-
ticipate that their approach to news gathering may
induce antisocial behavior: the camera can turn a
demonstration into a riot, and a live coverage of a
hijacking, which gives the hijackers free publicity,
makes hard the release of the captives. When their
stories bring some harm, journalists defend themselves
by saying that they just report a story. But news
organizations are very willing to take credit for
positive consequences. News is created by journalists,
so they need to be sensitive to possible influences their
news may have. They need to take into account who
may be harmed by their actions. This is particularly
important in the context of citizens’ privacy (see also
Pri�acy of Indi�iduals in Social Research: Con-
fidentiality).

2.1 Pri�acy

Journalists justify breaching someone’s privacy by
saying that the public has the right to know. This is an
important argument, because it implies that the media
are obligated to publicize some reports, whereas
freedom of the press merely permits such publicizing.
However, the argument leaves unspecified what it is
that the public has the right to know. Although the
media, journalism in particular, ought to act in the
public interest, it does not mean that they are obligated
to fully satisfy the public’s interest. Public interest is
not tantamount to mere curiosity. The critics indicate
that the media much too often publicize information
to satisfy the public’s curiosity, but refrain from
publishing revelations about the media themselves;
journalists routinely avoid stories that put other
journalists in a negative light (Hausman 1992).

The problem of privacy violation is particularly
acute in the case of public figures. It is often said that
public figures relinquish their right to privacy by the
very fact that they become public figures; the loss of
privacy is a price for being famous and thereby for
high social status, wealth, power, etc. For this reason,
all details of private lives of public figures can be
published. It is claimed that in the case of politicians
such details are important, because their personal
qualities can interfere with their public duties and
affect their decision making, especially under pressure.
Also, the character of the people associated with a
politician influence the politician’s priorities and
decisions. People elect a whole person, not only a
public side; consequently, they should know about the
private side as well. Hence, notwithstanding the
motives of the media, they are acting on the public’s
behalf as a watchdog of the political arena, and,
therefore, they have the right and responsibility to
know the facts concerning people who shape political
and economic policies of the country. In particular,
the media should expose the hypocrisy of politicians
who publicize goals and policies that are at variance
with their own life. However, others say, in line with
La Rochefoucauld’s maxim, that hypocrisy is the
homage which vice renders to virtue, and, hence, if
positive policies are enacted in spite of violation of
them by the enacters, so much the better for the
policies. For this reason, a hasty exposure of
politicians’ vices can be counterproductive because it
may lead to the demise of the politicians and, conse-
quently, to the demise of their positive and desirable
policies. Besides, an invasion of privacy discourages
many people from entering an election race, which is
detrimental to the democratic process. It is also said
that to maintain their mental heath, public persons
should have time off from the sight of the public.

Privacy is violated by undercover investigation and
the use of long-range cameras, electronic eavesdrop-
ping devices, or surreptitious taping. The use of such
means is often justified as indispensable in the investi-
gation of crime and corruption, public health dangers,
and safety negligence because it may be the only
available means to unearth the story, and it may
contribute to greater objectivity of the story.The critics
maintain that the use of such means may lead to a
general erosion of trust, and discussion of the news
obtained by questionable methods often focuses on
these methods rather than on the news itself.

2.2 Self-regulatory Mechanisms

The media recognize that some self-regulation is
necessary to avoid an erosion of confidence and public
demand for governmental regulation. There are sev-
eral mechanisms used to develop and maintain re-
sponsibility of the media. Codes of ethics mark the
stage of maturity of a profession, provide a framework
for self-regulation, and can help to define and direct
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the work of journalists; however, they are usually
vague and often leave open the problem of implement-
ing the enforcement mechanism. Another mechanism
is internal criticism by a neutral arbitrator within the
organization to investigate and to respond to com-
plaints; an ombudsman can increase an organization’s
credibility, because the existence of an in-house critic
signals to the public its sensitivity to public opinion
and its willingness to modify the organization’s prac-
tices. Also, news councils are formed, with variable
success, to debate complaints against the press (e.g.,
British Press Council since 1953, National News
Council in the USA in 1973–1984). Finally, education
offered in classes on journalism ethics, conferences,
meetings, and seminars explore issues of media ethics.

3. Quality of Media Content

Themedia frequently argue that they showandpublish
what the audience wants, which is determined demo-
cratically by conducting polls, and that criticism of the
media for low quality programs is elitist. This ar-
gument is rebutted by the claim that the media respond
only to the immediate interests of the public, and what
goes beyond these interests is inevitably disregarded.
Also, this way of determining interests has a tendency
to confine them to the lowest tastes. The pursuit of
higher ratings leads to trivialization and sensation-
alism of journalism and entertainment. The prolifer-
ation of tabloid journalism is the result of a conviction
that the media only reflect the public’s tastes; interests
in sensational and bizarre aspects of our culture is
natural, and no harm results from satisfying them.
However, it is claimed that the constant exposure to
tabloid journalism diverts public attention from im-
portant social and political problems, and gives
credibility to sensational aspects of human existence.
Tabloid journalism has become mainstream because
sensationalism is one of the most important elements
shaping the news, particularly in television, which, by
definition, gives rise to distortion. Visual media call
attention to conflict, magnitude, the unusual, the
sensational, and the spectacular. Television relies on
brevity and swift transitions. Visual events (fires,
crashes) gain prominent coverage on television; an
explanation of a tax reform receives only a short sound
bite. The public will eventually come to think that the
sensational aspects are the norm.

The reliance on sensationalism is apparent in en-
tertainment. For example, talk shows live on the
voyeurism of the public and exhibitionism of the
guests. The primary goal of exposing the unusual
behavior or appearance of talk show guests is to
entertain the public, not to help the guests. The shows
break taboos, exhibit deviant behavior, and make it
appear ordinary.

Stressing the sensational manifests itself in the
saturation of entertainment with violence and erotic

content. Many media critics express a concern that
watching violence stimulates violent behavior gen-
erally, and copying the watched behavior in particular,
people who watch violence regularly become desensi-
tized to its horror and may even develop a positive
attitude to it. However, it is possible that pictures of
violence increase the level of revulsion concerning its
consequence, that it inhibits aggressive behavior, that
is, has a cathartic effect—Aristotle claimed that a
tragedy with its depiction of ‘serious actions’ has a
cathartic effect (Poetics vi).

The effect on children of watching television is
probably the most researched subject today in media
influence on people. Results of many research studies
indicate that television, especially depiction of vi-
olence, has a profound effect on children’s behavior.
This is also true for computer games which have
become increasingly saturated with violence. Also,
action movies engage viewers’ emotions and reduce
them to primal instincts, leaving out intellect
(Sloterdijk 1993). However, some say, even granted
that it may be difficult to establish empirically the
existence of a causal link between viewing and future
behavior, many actions of the media are predicated on
the existence of such a link. For example, if there were
no influence of the media on the public, no organiz-
ation would invest any money for advertising. There-
fore, if noncriminal behavior can be influenced, it is
difficult to assume that the media have no impact on
criminal behavior. Moreover, constant repetition is
both a tool of education for acquiring and holding
information, and of propaganda for putting across a
political message. It would be remarkable if constant
viewing of violence in movies or games did not have a
similar effect. The media often use rating systems to
indicate the content of films and shows, but, some
contend, this system is often used as an allurement
rather than a warning, and the movie producers are
tempted to include gratuitous violence, pornography,
and profanity in their products to make them more
appealing.

The media create popular culture, and in this culture
they gravitate toward what is most exciting. Therefore,
popularity seems to be a crucial factor in deciding the
content of the media. But if popularity is a deciding
factor, then there is no room for creativity and
acceptance of new ideas. There is little room for real
choices because the media become the subject of a
form of Grasham’s law which says that poor quality
entertainment drives out high quality entertainment,
news, and educational programming (Fink 1988).

See also: Advertising, Psychology of; Freedom of the
Press; Mass Media: Introduction and Schools of
Thought; Media and Child Development; Media and
History: Cultural Concerns; Media Effects; Media
Effects on Children; Media Imperialism; Political
Advertising; Science and the Media; Violence and
Media
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Media Events

Media events are large, important events that interrupt
the normal media schedule and audience activities,
inviting special coverage and attention. State funerals,
royal weddings, diplomatic visits, Senate hearings,
and the Olympic games are representative examples.
In these cases an agency independent of the media
sponsors an event with a claim of historical import-
ance. The media validate that claim by interrupting
their normal schedules for live coverage; the audience
delivers the final validation by granting the media
event their special attention. When successful such
events have an integrating effect on societies, while
their status as an apparently new form of dispersed
ceremony raises serious questions.

The ideal type of media event can be defined
according to form, substance, and outcome (adapted
from Dayan and Katz 1992). Formally, media events
are interruptions of normal broadcasting routines for
the live presentation of preplanned events, organized
by agencies other than themedia. Substantively, media
events are presented with reverence and ceremony and
are declared historic; they usually aim at reconciliation
and emphasize the voluntary actions of heroic indivi-
duals (see Carey 1998 on conflict media events). The
ideal type outcomes of media events are that they
enforce a norm of viewing, exciting large audiences,
who celebrate and renew loyalties, integrating their
societies. Media events, then, fall within the category
of secular and political ritual in modern life
(Rothenbuhler 1998) (see Ritual).

Outside the scholarly literature there are two related
uses of the term media event. Among the professionals
who coordinate events for media coverage, a media
event is anything like a press conference, public
appearance, or photo opportunity arranged for the
purposes of media coverage. The corresponding pejor-
ative use of the term casts a media event as a ‘pseudo-
event’ (Boorstin 1961), as something without stature
independent of media coverage. There are important
grounds for criticism of the media in these regards that
will be addressed below. These criticisms should not
distract, however, from the evident social functions of
genuinely special media events.

The live television broadcast of the funeral of
President John F. Kennedy and the surrounding
events attracted an extraordinary audience. For ex-
tended periods of time it appears a majority of all
Americans were watching and hearing the same events
at the same time on television. These were ceremonial
events that followed a social crisis and preceded a
return to normality. Research conducted at the time
showed that huge numbers of people were attending to
the television coverage, reporting that they thought it
important, and rearranging their schedules to watch it,
often in groups of family and friends. Many people
also reported symptoms of stress, anxiety, and un-
certainty in the days following the assassination, which
receded to normal levels in the days and weeks
following the televised funeral (Greenberg and Parker
1965).

Every four years the broadcasting media interrupt
their normal schedules for special coverage of the
Olympic games, a large, regularly reoccurring event,
organized by agencies officially independent of the
media. Much of the coverage is live and both broad-
casters and audiences betray an ethical preference, in
criticizing edited and tape-delayed coverage and pack-
aged programming segments. Media agents emphasize
the importance of the games within and beyond sports;
they make frequent historical comparisons and pro-
vide coverage of preceding and concurrent social,
political, and cultural events. The games attract an
audience that is unusually large, heterogeneous, and
attentive. They are more likely than normal television
audience members to be in groups, to be eating and
drinking, to have planned their viewing ahead of time,
to have rearranged their schedule to accommodate the
viewing, and to have visitors from outside the home
(e.g., Rothenbuhler 1988).

Though the televised Kennedy funeral and the
Olympic games might be thought to fall in different
categories of seriousness, they have many indicators of
seriousness in common. As in such diverse examples as
Anwar Sadat’s first trip to Jerusalem, the funeral of
Lord Mountbatten, the early trips of Pope John Paul
II, or selected Senate hearings, the television coverage
itself takes on a ceremonial style and the audience is
recruited into a sense of participation at a distance.
The whole of the event, the coverage, and the audience
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activity constitutes a new event, a media event that is
constructed as and functions as a ritual in mediated
communication.

If the media event constitutes a ritual, and it is not
a false one, that has major implications for social
theory more broadly. The face-to-face context is
conventionally presumed to be necessary for ritual
and ceremony; such communicative products as tele-
vision or newspaper coverage, commemorative art, or
memoirs are considered byproducts. The audience on
the scene usually is considered primary, and may
participate in the ceremony as congregation or witness.
Media audiences usually would be considered sec-
ondary spectators. In the media event, though, the
happenings in the face-to-face context are only a part
of the event, no more important than the coverage and
the activities of the at-home audience. The audience
on the scene of a state funeral media event, for
example, plays a role on the stage of the event, while
the audience at home becomes the official audience, or
even a kind of dispersed congregation.

The media event is comparable to the broadcast
distribution of religious ritual, both in its apparent
functions for audiences and in the questions it raises
for analysts. Broadcast coverage of a ritual would not
appear to be the same thing as the ritual, anymore
than a painting of a scene could be mistaken for the
scene. Yet, observation consistently shows that for the
faithful the broadcast coverage can function as par-
ticipation in the ritual and have many of the same
effects that physical participation would have. Who is
to tell the faithful that television viewing does not
count, if their belief and behavior confirms that it is
special in their experience, and if religious leaders
encourage such behavior and confirm their feelings?
While the Pope himself has on occasion blessed the
television audience, research shows that both com-
mercial entertainment dramas devoted to religious
subjects and apparently exploitative, money-raising
television preachers also inspire genuine faith and
devotional activity in some of their audience. Much of
the television audience of Lady Diana’s funeral also,
like the audience for the Kennedy funeral 35 years
earlier, acted as if and felt themselves to be partici-
pating in the mourning. Of course the audience at
home does not get wet if it rains, but that may not
matter for meanings and effects that can work through
mediated communication. The implication is that the
media event is a new form for the ritual and ceremony
that Durkheim (1912�1965) argued provides the
quasireligious foundations of society.

Media events can invite critical, if not cynical,
responses as opportunities for duplicity and bad faith
abound. The intense audience attention they inspire is
highly desirable to the media, their commercial or
governmental sponsors, and the organizers of events.
The ceremonial attitude is vulnerable to manipulation
for political or commercial gain. The quasi-religious
aspects can appear as pre-modern residuals, as failures

of rationality. Any given media event may deserve its
critics, but when criticism is an intellectual habit not
informed by the specifics of the case, then it is an
instance of the larger category of distrust of mass
communication. That twentieth century attitude can
be traced back through a history of distrust of the
image, all the way to Plato. But there are substantive
grounds for concern as well.

Inevitably the work routines, technical require-
ments, and institutional values of media institutions
come to bear on would-be media events. The most
attractive, dynamic, or compelling parts of a ceremony
or event may be scheduled for the greater convenience
of the media or the easier access of large audiences.
Scheduling of concurrent or succeeding portions of the
event can be arranged to make it easy for television
crews to move from one to the other, and to minimize
the chances of either long periods of waiting or being
caught by surprise. The scene itself can be accommo-
dated to television cameras, with greater emphasis on
a fixed central stage and activities that are highly
visual, colorful, featuring dramatic movement, and
adaptable to television scheduling. Television cover-
age will bring some of its own habits to bear as well,
including close-up shots of emotional reactions and
the reduction of complex events to simple narratives of
personal tragedy, redemption, and triumph. As the
work routines and values of the media come to bear on
events, they alter those events and shift the balance of
power among the sponsoring agencies, media, and
audiences—and some of what is unique and valuable
about media events depends on that balance of power.

The ceremonial aspect of media events is quite
distinct from what is normally expected of news
coverage. There is reason for concern that that aspect
could be misused, and that the attitudes and behaviors
appropriate to ritual and ceremony might spread to
other domains where they would not be appropriate.
Becker (1995), Chaney (1983, 1986), Liebes (1998),
and others have pointed to dangers of ritualizing
media coverage. Politicians will prefer ceremonial
treatment as it implies their actions are that much
more important, while giving journalists and the
public reason to regard them reverentially rather than
suspiciously. From the media point of view, inter-
rupting normal programming for special coverage can
give the audience special reason to watch, it can
enhance the status of the journalists and their channel,
and the excitement can be its own reward. There are
pressures, then, to ritualize even small events such as
the opening of a press conference. Simultaneously, we
can expect media organizations to be on their guard
for any event large enough to warrant special coverage
and the claim to being a participant in historic events.
Such tendencies can short-circuit rational consider-
ation and democratic process, and diffuse the resource
of audience attention.

In sum, media events represent an important, new
social form of dispersed ceremony. It is a form that
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raises important questions. On the one hand are
questions about the power of communication and the
necessity of the face-to-face context. On the other
hand are the host of questions arising from the
incongruity of serious, quasireligious social functions
being served by media normally devoted to enter-
tainment and profit. It is a form that can be abused or
inappropriately imitated by politicians, government,
the media, and other institutional interests.

See also: Entertainment; Media Effects; News: Gen-
eral; Ritual; Rumors and Urban Legends; Television:
History
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Media Imperialism

‘Media imperialism’ has been one of the most influ-
ential models in international communication. It has
given rise to a significant body of empirical research,
considerable theoretical debate, as well as support for
international policy interventions about global com-
munications imbalance. However it is increasingly
subject to critique, particularly as a reflection of a
particular moment of international media history that
is now passing.

1. The Broader Paradigm of Cultural Imperialism

Media imperialism needs to be seen as a subset of the
earlier and broader paradigm of ‘cultural imperialism’
that is most closely associated with Herbert Schiller
(1969, 1976). This critical Marxisant paradigm itself
developed out of broader critiques of the triumphalist
paradigm of ‘modernization’ propounded in the late
1950s and the 1960s predominantly by US theorists.
This ‘dominant’ model proposed a single global
process of modernization through a unilinear diffusion
of Western technologies, social institutions, modes of
living, and value systems to the eponymous ‘Third
World’ (Sreberny-Mohammadi 1996). Critical views,
especially those advanced by dependency theorists
such as Gunder-Frank, saw the process instead as the
spread of inegalitarian capitalism from a few core
advanced industrial countries to the periphery, the
South. In this process, the West was supplied with raw
materials and cheap labor as well as with markets for
their manufactured goods. The spread of Western
influence was seen as establishing an ideological
bulwark against the much-feared spread of
communism.

Cultural imperialism, Schiller argued, ‘best des-
cribes the sum of the processes by which a society is
brought into the modern world system and how its
dominating stratum is attracted, pressured, forced,
and sometimes bribed into shaping social institutions
to correspond to, or even promote, the values and
structures of the dominating center of the sytem’ (1976,
p. 9). For Schiller, the carriers of Western cultural
influence included communication technologies them-
selves, which were not value-neutral instruments but
imbued with capitalist values; language (evident as
English takes over as the global linguistic currency
from the varieties of colonial linguistic heritage);
business practices; the genres as well as content of soap
opera, blockbuster film, popular music, etc. Schiller’s
view was US-centric, and he saw media as central
elements in the global expansion of capitalism centered
on the US, fueled by advertising and consumerism. In
the context of the Cold War, US policy makers’
promotion of the ‘free flow of information’—with no
trade or legal barriers to the production or movement
of mediated cultural products—undoubtedly helped
the spread of US hegemony in ways that were
consonant with, if not totally driven by, US foreign
policy.

2. Media Imperialism

Media imperialism, a more focused subset of this
model, was defined as ‘the process whereby the
ownership, structure, distribution or content of the
media in any one country are singly or together subject
to substantial external pressures from the media
interests of any other country or countries without
proportionate reciprocation of influence by the
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country so affected’ (Boyd-Barrett 1977, p. 117). It
differentiated between the shape of the communi-
cations vehicle, a set of industrial arrangements, a
body of values about best practice, and media content,
although it is the latter claim that received most
research attention.

It highlighted both the issues around ‘cultural
invasion’ as well as a more general imbalance of power
resources. In essence, the model argued that the world
patterns of communication flow, both in density and
direction, mirrored the system of domination in the
international economic and political order, the control
by the West over the rest.

3. Empirical Research

Part of the strength of the paradigm of media�cultural
imperialism was its compelling clarity, which gripped
many a critical academic imagination, and which
suggested many fertile avenues of empirical research.
It precipitated numerous studies that sought to exam-
ine the unidirectional flow of mediated product from
the West to the South. The ‘one-way street’ of
television traffic was mapped by Nordenstreng and
Varis (1974); film production and distribution was
studied by Guback and Varis (1982); international
news flow by the IAMCR�UNESCO study (Sreberny-
Mohammadi et al. 1985). Scholars investigated the
reach and dominant role of Western news agencies
(Boyd-Barrett 1980), supplemented latterly by study
of the televisual news agencies (Paterson 1998). Others
showed that Third World media organizations were
modeled on those of the earlier mother empires (Katz
and Wedell 1977). More recent studies detail the on-
going transnational processes of conglomeratization
and the increasing vertical and horizontal linkages of
media corporations (Herman and McChesney 1997).

Cultural imperialism and media imperialism were
among the first models to take the global dynamics of
media production and diffusion seriously. These para-
digms posed important questions about cultural
homogenization, about the diffusion of values such as
consumerism and individualism, and about the poss-
ible impacts of Western media product on indigenous
cultures in the South (Hamelink 1983).

4. Political�Policy Struggles

These models also provided the conceptual and em-
pirical framework for the NWICO (New World
Information and Communication Order) debates
which preoccupied UNESCO and the nonaligned
movement through the 1970s until the USA, the UK,
and Singapore walked out of UNESCO in 1984–5 (see
Vincent and Galtung 1992). The MacBride Com-
mission gathered input from over 100 international

experts, and in its final report, Many Voices, One
World (UNESCO 1980) challenged as inadequate the
prevailing idea of ‘free flow of information’ since it
functioned to privilege Western hegemony and cul-
tural diffusion and to turn the South into mere
consumers of Western news values, entertainment,
and advertising images. Instead the report suggested
the important qualification of a ‘free and balanced’
flow,whichwas adopted asUNESCOpolicy, although
it defaulted from precise suggestions as to how, for
example, international news coverage could be ap-
propriately ‘balanced.’

It is significant that UNESCO funded many of the
early landmarks in critical international communi-
cation research yet from the mid-1980s, its focus and
rhetoric has shifted toward a more neo-liberal position
and a greater concern with issues around freedom and
democratization than around balance�flow.

The debates about global media inequality and
concern about the logics of conglomeratization and
the threats to local cultures continue even in 2001 at
the forums of the MacBride Round Tables; the
demand for a Peoples Communication Charter and
in the activities of the Cultural Environment Move-
ment (see Voices 21 1999). However, while the debates
in the 1970s involved Third World policy makers, the
critical voices are now mainly Western academics,
while Southern politicians have become more involved
in nitty-gritty decisions around deregulation, digi-
talization, and media convergence.

5. Critiques of Media Imperialism

5.1 Arguments From and About Historical Process
and Effects

‘Media imperialism’ was a problematic argument both
theoretically and empirically from the beginning, and
by year 2001 it appears increasingly ossified. An
argument that might have had some validity for some
countries at a certain period of time became the
dominant critical paradigm, operating as a form of
political correctness by which critics were seen as
apologists for the USA and its demand for a ‘free flow
international regime for trade in cultural products’
(Sinclair et al. 1995, p. 6). By the 1980s when the global
television and other media industries really changed
shape, the ‘critical’ paradigm had become the ‘ortho-
doxy’ (Sinclair et al. 1995, p. 5).

Historically it is doubtless the case in most, es-
pecially technologically based, endeavors that the
prime mover sets the model: in cars, in high-rise
architecture, in media. Broadcasting did not develop
with world domination in mind, even if some of its
spread has been consonant with Western foreign
policy interests. However, the model of state-con-
trolled broadcasting which was adopted in much of
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the South hardly supported the ‘free flow of infor-
mation’ of Western interests. It is also the case that
subsequent media players ‘catch up,’ begin to produce
their own content, and rework genres to fit their
cultural habits. Already in the 1970s, Tunstall (1977)
was arguing that Latin America’s high level of tele-
vision imports in the 1960s was a transitional phase
while nationally based television systems were being
established.

Empirically, it is mainly from the 1990s with the
expansion of global satellite systems and development
of infrastructure that much of the population of the
rural South has actually been introduced to television.
Thus, oddly enough, media could not have had the
strong effects imputed by the model (nor by the
modernization theorists like Lerner 1958) because the
televisual media actually didn’t reach most people in
the South until the satellite expansion of the late 1980s.

The crude adoption of ‘media imperialism’ argu-
ments promoted a truncated historical analysis and
tended to disregard earlier historical processes. It is
probably the case that the cultural legacies of imperial-
ism—the spread of Christianity, training in and use of
European languages, establishment of systems of
schooling and higher education, spread of admin-
istrative cultures—have had more enduring and far-
reaching effect as carriers of Eurocentric moderniz-
ation to the South than have the subsequent arrival
of electronic media (Sreberny-Mohammadi 1997,
Bitterlli 1989).

Additionally, many other industries, connected to
but not reducible to the media industries, produce and
market symbolic goods (fashion, foodstuffs, archi-
tecture and interior design, consumer durables) while
the global tourism and travel industries literally
transport millions of people a year. A focus on only
one element of the contemporary production of
culture cannot be read for the whole. Capitalism is
also not organized and instituted throughmedia, albeit
that media content diffuses images of the goods,
lifestyles, attitudes that are increasingly commodified
and available for consumption in the capitalist market.
In that sense, the media can support processes of
economic transformation and the profound shift from
culture as ‘practice’ to culture as ‘commodity,’ and
here reconnect to the bigger issues around moderniz-
ation and development that tend to become submerged
in the focus on media structures alone.

5.2 Arguments About Production and Flow

‘Media imperialism’ was a model developed at a time
of comparative media scarcity and newly established
broadcasting structures in the South. By the year 2001
there are many significant cultural industries in the
South: Globo in Brazil, and Televisa in Mexico
produce telenovelas; a huge multimedia complex near
Cairo supports the production of Islamic soap operas,
which Turkey also produces. And if the focus shifts

away from television alone to include other cultural
products, the diversity increases: Bollywood, the
familiar label for the Indian film industry, is the
Eastern challenge to Hollywood in the sheer number
of film titles produced yearly, with the Asian diaspora
constituting a sizeable audience. The Iranian and
Chinese film industries are gaining global recognition
and audiences. The marketing of ‘world music’ has
helped the diffusion of Algerian, Senegalese, Cuban,
and Brazilian contemporary music. The Indian ZeeTV
is a powerful independent newscaster while Qatar’s
Al-Jazeera is revolutionizing factual programming in
the Arab World.

Thus the model’s metaphors of the ‘one-way flow’
down the ‘one-way street’ from the West to the rest
(Nordenstreng and Varis 1974) are challenged by
more diverse production, and more complex images of
the ‘patchwork quilt’ (Tracey 1988). Southern media
exports into the West have been dubbed ‘reverse
imperialism’ while many of the new media mogul
empires are not based in the West and Asian corpor-
ations and entrepreneurs (SONY, Masushita) have
bought up segments of Western media.

5.3 Arguments About Audiences and Effects

‘Media imperialism’ also implied direct unmediated
effects of television programming on audiences, turn-
ing them into Americanized consumers. It tended to
ignore the particularities of local culture and their
meaning systems as well as other processes of modern-
ization (shifts in material production, migration and
tourism, political institutionalization and democratiz-
ation) that often operate alongside media develop-
ment.

New approaches to the ‘active audience’ within
media studies have forced a rethinking of international
effects also. As with domestic viewing practices,
analyses of the negotiation of meanings around US-
produced programs such as Dallas by ‘foreign’ audi-
ences show different audience viewing strategies in-
cluding the imposition of local interpretive frames on
‘foreign’mediaproduct(LiebesandKatz1990).Thereis
also strong evidence that audiences prefer locally made
mediated culture where and when that becomes
available (Sepstrup and Goonasekura 1994). The orig-
inal logic of argument also depended on a rather
ossified notion of ‘national’ culture, whereas even US
product changes, so that the Cosby Show has become
a popular, if rather inaccurate, symbol of changing
race relations in the USA.

All this means that a single global product doesn’t
always work across cultural divides. While a film such
as Titanic may have global reach, falling into that
magical, much-desired and heavily marketed category
of the ‘global popular,’ most media production is now
tailored for local, that is, linguistically bounded,
sometimes still nationally-bounded, cultural markets.
The mantra is to ‘think global, produce local.’
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Regional linguistic-cultural markets are growing in
economic significance as the ‘cultural discount’
(Hoskins and McFadyen 1991) of local cultural
preference kicks in. While this can produce regional
exchanges of news and television programming, it can
also produce localized versions of the old paradigm, as
in the concern about India’s cultural dominance over
the subcontinent.

5.4 Arguments About Genres

Discussion about the nature and definition of media
genres in relation to the South has perhaps not been
fully engaged. The advent of an externally originated
cultural form into a society has often caused contro-
versy in, for example, fear about the impact of free
verse on traditions of formal poetry or about the
impact of the novel on non-Western writing cultures.
Yet now Latin American magic realism and post-
colonial family sagas crossing generations and
national boundaries have transformed the very form
of the novel. A debate once raged about whether Latin
American telenovelas were a new form of television
series, inflected with socially developmental themes, or
whether they were simply soap operas with com-
mercial promotional messages. Anthropologists have
analyzed the rise of the Islamic soap opera (Abu-
Lughod 1993) and it seems clear that Southern media
texts are not ‘simply’ copies of Western texts, but
neither are they utterly novel genres either. Textual
give and take, multiple sources of inspiration and
derivation in media content, needs to be taken seri-
ously, and attention paid to how forms evolve over
time, both within developed television industries like
the USA and the UK as well as within ‘younger’ media
systems. For example, Zee-TV is not the same as
MTV, although it may also show music videos.

5.5 Arguments About Media Policy and Regulation

As the global media environment changes with grow-
ing convergence between broadcasting and telecom-
munications, growing digitalization and the spread of
the Internet, so there has also been a move from
notions of imperialism to ideas of cultural hegemony.
Such constructs are less overtly spatial and usefully
deconstruct a singular and unproblematic ‘West.’
There have been fierce intra-Western disputes, most
obviously the French disagreements about the deregu-
lated flow of US film within GATT talks, or the
differences and competition between US and UK
modes of news construction. Parts of South East Asia
may now be more concerned about the dominance of
Indian cultural product than US; and national law in
one Western country encounters a different set of rules
in another, as in the US-French dispute about the sale
of Nazi ephemera through the Yahoo gateway on
the Net.

5.6 Arguments About the State and Democratization

The concern of much of the debate with transnational
media domination by the West and the dominance of
the market often precluded serious analysis of national
processes, particularly the complex class formations in
the South and the role of states. Thus, for example in
Latin America, repressive military juntas have used
media as key institutions of authoritarian government
(Waisbord 2000) while in rapidly modernizing South
East Asian economies the ruling elites have aligned
with global corporate interests, often against the needs
of their own population. As popular movements for
democratization and equality have grown inside such
states, this has prompted greater analytic focus on the
relations between transnational processes and national
politics andmedia control, and how states andmarkets
interact within different political and economic
formations.

It is amongst the autocratic, sometimes religious,
regimes of the Middle East and South East Asia that
the argument about ‘media imperialism’ is still heard.
The ‘protection of indigenous culture’ can be used as a
weapon to prevent internal change and demands for
democratization, and the ‘outside’ can be constructed
solely as a predator involved in acts of rape against the
feminized, vulnerable nation. Yet, in numerous
Southern countries—Indonesia, Nigeria, Iran,
Brazil—secular intellectuals, ethnic groups, and
women are struggling for greater political openness
and basic human rights as well as a media environment
which facilitates the construction of an inclusive
national public sphere. Sometimes the transnational
space can act as one of solidarity and support for such
struggles.

6. The Rise of ‘Globalization’

Many of the early debates around cultural imperialism
and media imperialism actually prefigure key strands
of argument that were taken up by the rhetoric of
globalization in the 1990s: the recognition of the
collapse of space and time through communications
technologies; the commodification of social life; the
significance of cultural flows. But within the model of
globalization is also a sense of collapse of the older,
single-centered hegemon into a more disorganised
post-Fordist set of global production processes (Lash
and Urry 1994); a more decentered and unstable
political and cultural environment; and a variety of
resistances to Western modernity with the rise of
primordial religious and ethnic loyalities. The in-
terpenetration of the global and local actually
produces multiple formations of modernity.

‘Cultural imperialism’ tended to see cultures as
singular, somewhat ossified, nationally bounded enti-
ties: ‘American’ television impacting on ‘Iran,’ for
example. There is increased awareness of the loosening
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of the hyphen in the nation-state and thus the ‘national
culture’ is better seen as a site of contest. These are not
just issues for countries in the South, but for most
countries around the world. In the UK, this is enacted
politically with the devolution of Scotland and Wales,
and in debates around immigration policy; and
culturally by debates about the religious content of the
millenial exhibition in the Dome, and about the
representation of ethnic minorities in the media.
National identity may be practiced daily through a
variety of symbolic forms and organizational routines,
but its actual content may be more fluid and disputed
than ever.

Globalization highlights the manner in which pres-
sures to modernize are being met with particular local
orientations and practices. It can still be argued that
Western values lie hidden behind a seemingly neutral
‘universal’ and abstract set of processes, but the precise
way these are encountered, understood, and dealt with
varies from country to country, even within the same
region. Latin America presents considerable national
variation as does the Arab world; hence, even an
increased awareness of regionalism is insufficient.
Among media academics, more particularism, more
case studies, more nuance is required.

The real collapse of the three worlds of development
has left a conceptual lacuna. It is hard to propose such
totalizing models any longer. Rather, we need regional
frames that take cultural specificities, local structures,
political values, seriously. Globalization has exacer-
bated economic disparities among—but also within—
countries and has not ended political repression.
Contemporary ‘flows’ include massive movements of
capital and of people, so others are no longer ‘there’
but ‘here’ and building transnational communities
through various kinds of diasporic media.

Work on the media has also tended to be focused on
a single medium, initially mainly television, now
heavily focused on the Net; yet rather bizarre situ-
ations exist whereby entire newspapers are banned, for
example in Tunisia, Egypt, and Iran, while Internet-
based information circulates with impunity. Looking
at only one element of a complex media environment
can also lead to wrong conclusions.

A recent attempt to rework the ‘media imperialism’
model suggested the need to ‘encompass neo-colonial-
isms of inter-ethnic, inter-cultural, inter-gender, inter-
generational and inter-class relations’ (Boyd-Barrett
1998, p. 167) but instead helps us to recognize that in
the end the model is simply about power imbalances,
which do not require the ‘imperial’ stamp to be of
importance to examine. Indeed the ‘imperialism’
obscures the differentiated processes of economic
inequality and complex power dynamics. Access to
cultural expression often involves complex internal
struggles for power as well as pushes from the outside.
As Tomlinson (1991) has argued, cultural imperialism
always consisted of many different discourses; the on-
going attempt to rewrap them into one through the

trope of ‘media imperialism’ is an increasingly forlorn
task. The world has changed and so must our language
and our theoretical frames.

7. Conclusion

Perhaps the enduring cultural legacy of the USA lies in
the development of a commercial model of television
as a medium: using entertainment content to attract
audiences who could be sold to advertisers (Sinclair et
al. 1995). While this is still not a universal model and
many states still try to control broadcasting, com-
mercial pressures and availability of multiple forms of
media distribution�reception such as satellite and
cable mean the globalization of capitalism and the
manufacture of mediated culture are in the ascendant.
In that sense, the focus on US-centric media diffusion
obscures a far wider concern around the generic mass
production of culture that is now flourishing globally.

See also: Advertising: Effects; British Cultural Studies;
Globalization and World Culture; Media Effects;
Media Effects on Children; Media Ethics; Media, Uses
of; Soap Opera�Telenovela; Television: History
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A. Sreberny

Media Literacy

The core concept of ‘media literacy’ is intelligent
engagement, as both a user and a creator, with media
and technology. In Canada, the Ontario Ministry of
Education in 1989 determined that media literacy is
defined as that which is

concerned with helping students develop an informed and
critical understanding of the nature of the mass media, the
techniques used by them, and the impact of these techniques.

More specifically, it is education that aims to increase
students’ understanding and enjoyment of how media work,
how they produce meaning, how they are organized, and how
they construct reality. Media literacy also aims to provide
students with the ability to create media products. (cited in
Tyner 1998, p. 119).

In the USA, where media literacy has generally not
been part of the school curriculum, the Aspen Institute
Leadership Conference on Media Literacy determined
that

Media literacy, the movement to expand notions of literacy to
include the powerful post-print media that dominate our
informational landscape, helps people understand, produce,
and negotiate meanings in a culture made up of powerful
images, words, and sounds. A media-literate person—every-
one should have the opportunity to become one—can decode,
evaluate, analyze, and produce both print and electronic
media. (Aufderheide and Firestone 1993, p. 1).

Two other constructs are closely related to media
literacy, sometimes used interchangeably with it, and
prevalent in countries such as the UK, Australia, and
Canada. ‘Media education’ is teaching about media, as
distinguished from teaching with media. Ordinarily,
media education emphasizes the acquisition both of
cognitive knowledge about how media are produced
and distributed and of analytic skills for interpreting
and valuing media content. In contrast, ‘media studies’
ordinarily emphasizes hands-on experiences with
media production. Both media education and media
studies proponents intend to achieve media literacy
goals through learning activities with young people.

Appropriation of the term ‘literacy’ for media
literacy has been criticized. Some believe it inaccu-
rately glorifies this newer literacy by connecting it with
the older, culturally valued reading and writing of text
(or print literacy, alphabetic literacy, or simply lit-
eracy). Others argue that being literate connotes
achieving a state in which one is a passive user rather
than a lifelong learner and enthusiastic media par-
ticipant. Media literacy proponents contend that the
concept is and should be related to print literacy and
depicts an active, not passive user: The media-literate
person is a capable recipient and creator of content,
understanding sociopolitical context, and using codes
and representational systems effectively to live re-
sponsibly in society and the world at large.

1. Need for Media Literacy

Media literacy, or media education, has been part of
the scholarly literature since at least the 1950s. Then,
as now, work has been stimulated by the realities of
modern life. Media and technology are frequently
used outside school and work. Much content is
produced and used for entertainment more than
information. Much is ‘low-brow’ popular culture.
Much is visual or audiovisual rather than (or in
addition to) text—the main representational system
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taught in school. All is created and distributed within
particular sociopolitical and economic systems; often,
profit-making is a primary goal. People like much of
what media and technology offer and much of what
can be done with them. Very often people accept
content uncritically, apparently without taking ac-
count of the contextual factors in production, dis-
tribution, and interpretation and, for younger people,
without understanding how production processes can
create seemingly realistic or accurate content. The
confluence of these realities has motivated scholars,
educators, and public intellectuals to conceptualize
and advocate for media literacy.

Today, in most developed countries, homes are full
of media and technology. For example, a recent survey
(Roberts et al. 1999) of a large nationally represen-
tative sample of US homes with children 2–18 years of
age found the following:

(a) 99 percent of the homes had at least one
television, 97 percent had at least one VCR, 74 percent
had cable or satellite, and 44 percent had premium
cable;

(b) 97 percent had at least one radio, 94 percent had
at least one tape player, and 90 percent had at least one
CD player;

(c) 69 percent had at least one computer, 59 percent
had at least one CD-ROM drive, and 45 percent had
access to the Internet; and

(d) 70 percent had at least one videogame player.
On average, children in these same homes were

spending somewhat more than six hours a day in their
own personal nonschool uses of media and tech-
nology. Usage time was quite unevenly distributed:

(a) 42 percent with television and 13 percent more
with other television-like media,

(b) 22 percent with audio media,
(c) 5 percent with computer technology,
(d) 5 percent with videogames, and
(e) 12 percent with print media.
Children’s usage patterns changed somewhat with

age, with respect to total time invested in, and
distribution of usage time among, different media and
technology.Therewere also some variations according
to other demographic characteristics. Overall, how-
ever, these differences were small enough to be
considered variations on a theme rather than different
themes. The USA may be among the most media-
saturated of cultures, but the general picture is not that
different in other developed countries. Clearly, there is
ample reason to argue that media literacy is needed in
the USA and elsewhere.

Theoretically, media literacy could be a relevant
concept and goal for every culture that has any
representational system whatsoever. In fact, media
literacy work ordinarily focuses on postprint media
and technology and the content they convey. Except in
the USA, media literacy is prominent in almost all
developed countries and typically part of formal
schooling. It is probably more common in countries in

which media and technology purvey much popular
culture and in those in which there is a marked
presence of content originally produced elsewhere
(most often, the USA).

2. Elements of Media Literacy

As an area of scholarship, advocacy, and action,
media literacy is to a notable degree contested terrain.
However, there are a few agreed-upon fundamental
facts (paraphrased from Aufderheide and Firestone
1993):

(a) the content of media and technology is construc-
ted;

(b) the content is produced within economic, social,
political, historical, and esthetic contexts that have
influenced the production;

(c) the interpretive meaning-making processes in-
volved in content reception consist of an interaction
among the user, the content, and the culture;

(d) media and technology have unique ‘languages,’
characteristics which typify various forms, genres, and
symbol systems of communication; and

(e) media and technology representations play a
role in people’s understanding of social reality.

Drawing on these facts, in something of a caricature,
four ‘pure’ orientations can be found under the media
literacy umbrella. As real people, media literacy
leaders are a mix of these types, while typically
favoring one orientation over the others or self-
consciously combining orientations.

One orientation celebrates the richness that media
and technology can bring to humankind. The pro-
duction techniques, genres, and forms of media be-
come the focus, along with storytelling and artistry.
Film studies, arts-based curricula, and hands-on pro-
duction predominate in media education designed
from this orientation; production is typically an
important part of the curriculum. It is an orientation
that has been in the field for some time and is likely to
continue.

Another orientation reflects fear and dislike of
media and technology. Content is believed to have
powerful potential to affect the user. Most content (or
most content that users select) is judged negatively.
The very act of using the medium or technology may
be addictive. In this orientation, media literacy goals
become those of protecting or ‘inoculating’ users.
Much media literacy work in the 1970s reflected this
orientation, at least to some extent. Not so today.

Yet another orientation takes a more agnostic
position about media and technology. Both good and
bad uses and content exist; what is good and bad may
vary among individuals and circumstances. Media
literacy becomes self-awareness, good taste, good
choices, interpretive tools and skills, an evaluative
stance toward all content, and self-determination as
both a user and creator of media and technology.
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A final orientation reflects the recognition that
cultural forces are at work with media and technology,
privileging the views and welfare of some groups over
other groups. Media literacy is participation in ex-
panding the voices and visions available in media and
technology and active resistance to any hegemonic
influences. The dominant theoretical paradigm in this
orientation is critical theory or cultural studies.

A critical component of media literacy is interpre-
ting and creating messages conveyed in various ‘lan-
guages.’ Of these, the visual elements found in print,
film, television, computers, and other media and
technology have received the most attention. Visual
literacy is needed to interpret, create, and control the
effects of images—images alone and images combined
with words; images one receives and images one
creates. Particularly when images are realistic, as in
much photography, film, and television, the naı�ve user
may not realize how much these images too are
constructed and must be interpreted. Visual literacy
has a long history of its own, coming out of photo-
graphy and film.

3. Relationship to Information Literacy

Although media literacy is broadly defined, work has
tended to emphasize popular audiovisual media such
as film and television. Recently, as use of computer-
based technologies, the Internet, and the World Wide
Web has increased, a related literacy, information
literacy, has gained prominence. Whereas proponents
of media literacy (including visual literacy and media
education) come primarily from the fields of communi-
cations, media studies, the arts, education, and
cultural studies, the most vigorous proponents of
information literacy have been librarians and other
information professionals. The American Library
Association Presidential Committee on Information
Literacy wrote: ‘to be information-literate, a person
must be able to recognize when information is needed
and have the ability to locate, evaluate, and use
effectively the needed information’ (American Library
Association 1989, p.1)

At first glance, this short definition seems quite
similar to a short definition for media literacy. Closer
examination reveals notable distinctions. Information
literacy assumes that one has an identified information
need; media literacy does not. Media literacy issues
apply when one is engaged with media and technology
idly, for relaxation and for fun, as well as intentionally
to learn something. Moreover, in contrast to infor-
mation literacy, media literacy makes much of the fact
that the content one encounters or creates is prob-
lematic and merits intelligent, critical engagement.
Furthermore, that content utilizes a variety of repre-
sentational systems that one needs to learn to interpret
and utilize. Despite these differences, there are as well
many similarities in the two modern-day literacies and
several efforts to connect together.

4. Issues and Problems

The incomplete integration of various orientations
into a cohesive conceptualization of media literacy is
one issue or problem in the field. Beyond the basic
facts presented earlier, conceptual differences abound.
Differences can be productive, but many believe the
field would benefit from a more coherent concep-
tualization, which would then support more cohesive
advocacy and education efforts. Another problem
arises from the fact that much media literacy work is
action-oriented, developing media literacy goals and
curricula, providing media education. With the excep-
tion of work in cultural studies and critical theory,
there is too little scholarly and research-based under-
standing of what media literacy is and how it
functions. Furthermore, too few media education
programs have been seriously evaluated so that
successful approaches can be replicated and less
successful approaches improved. Finally, the field has
done little to move from the user side of the equation
to the medium side, to examine how media and
technology themselves can promote media literacy via
their system and�or content characteristics.

See also: Advertising: Effects; Audiences; Electronic
Democracy; Entertainment; Literacy and Illiteracy,
History of; Literacy Education; Media Effects; Media
Effects onChildren;MediaEthics;Media Imperialism;
Media, Uses of; Printing as a Medium; Television:
History
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Media, Uses of

Mass media (mainly TV, newspapers, magazines,
radio, and now Internet) have been found to perform
a variety of ‘functions’ for the audiences who use them
(Wright 1974). Among the major controversies in the
literature on media use (which is limited by most
research reviewed below having been conducted in the
USA) is the question of how much each medium’s
content informs rather than simply entertains its
audience.Television isoftenassumedtoserveprimarily
as an entertainment medium while print media
are looked to for information.

The information vs. entertainment distinction may
overlook more long-term uses and subtler or latent
impacts, such as when media content is used as a
stimulus for subsequent conversation or for consumer
purchases. Such latter impacts also can affect longer-
range cultural values and beliefs, such as fostering
materialism or the belief that commercial products can
solve personal problems.

The media may also perform interrelated infor-
mation or entertainment ‘functions,’ as when viewers
learn headline information about a news story on
television, but then seek in-depth information from
newspapers or magazines. Much literature has been
devoted to studying the diffusion of stories of land-
mark events (Budd et al. 1966), such as the Kennedy
assassination or the death of Princess Diana—or the
audience response to events created for the media
themselves (e.g., Roots, Kennedy–Nixon and other
presidential debates).

There is also the more general question of how the
various media complement, compete with, or displace
each other to perform these functions, particularly in
terms of user or audience time. As each new medium is
introduced, it performs functions similar to those

performed by existing media. This is referred to as
‘functional equivalence’ (Weiss 1969). Unless indi-
viduals devote more overall time to media use, time
spent on older media must be displaced. Some re-
searchers argue that overallmedia time tends to remain
constant so that displacement is likely if new media
become popular (Wober 1989). To the extent that a
new medium like television performs the entertain-
ment function in a way that is more compelling and
attractive (than existing media like radio, magazines,
movies, or print fiction), according to this ‘functional
equivalence’ argument those earlier media will suffer
losses of audience time and attention. Time disp-
lacement is becoming a central concern in research
on Internet use, as researchers seek to gauge its
potential to displace use of TV, radio, or newspapers.

1. Methods

Media use issues raise various questions about study
methodology and measurement, since research results
can vary depending on themethods used. For example,
people’s media use can be measured by electronic
meters attached to their TVs (or computers), by
‘beepers’ attached to the person’s clothing, by in-
person or video monitoring, or by simply asking these
people questions about their media use. Survey
questions generally have the value of being more
flexible, more global, and more economical than
monitoring equipment, but there are problems of
respondent reliability and validity. Long-range usage
questions (e.g., ‘How many hours of TV did you watch
in a typical week?’) may reveal more about a resp-
ondent’s typical patterns, but they are limited by that
person’s memory or recall. Shorter-range questions
(e.g., ‘How many hours of TV did you watch yest-
erday?’) appear to overcome these problems, but the
day may not be typical of long-range usage. There is
evidence that in the shorter range, complete time
diaries of all the activities the person did on the prior
day may be needed to capture the full extent of media
use engaged in; an example of the power of the diary
approach to reflect the full extent of media impact is
given in Fig. 1.

In much the same way, different results are obtained
when different types of questions are asked about the
ways and purposes for which the media are used and
how media usage has affected audiences. Thus differ-
ent results are obtained when one asks respondents
which news medium has informed them most com-
pared to a more ‘microbehavioral’ approach, in which
respondents are asked actual information questions
and these answers are then correlated with the extent
of each medium used (Davis and Robinson 1989)—or
when respondents are asked to keep an information
log of each new piece of information obtained and
where�how it was obtained.
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Figure 1
Minutes per day using mass media as a primary activity in US time-diary studies. Source: Americans’ Use of Time
Project

Similarly, different results and perspectives obtain
when respondents are asked about the gratifications
they receive from particular types of media content
(such as news or soap operas) rather than the ‘channels
approach’ (see below),which focusesmoreon respond-
ents’ preference for, and habitual use of, specific media
to serve certain functions.

2. Perspecti�es on Media Use

The four topic areas covered below mainly concern
quantative studies of media audiences. Qualitative
studies of media audiences since the 1980s have
become increasingly popular in cultural studies and
communication studies (see Audiences).

2.1 Uses and Gratifications

Research on media use has been dominated by the uses
and gratifications perspective since the 1970s (Rubin
1994). This perspective asserts that individuals have
certain communication needs and that they actively
seek to gratify those needs by using media. This active
use of media is contrasted with older audience theories
in which individuals were assumed to be directly
affected by passively consumed media content.

The most commonly studied needs are information,
entertainment, and ‘social utility’ (discussing media
content with others or accessing media content to be
used in subsequent conversation). Individuals who
experience gratification when they use media are likely
to develop a media use habit that becomes routine.
Without such gratifications habits will not be de-
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veloped and existing habits could erode. Across time,
gratifications become strongly associated with high
levels of media use.

Various forms of gratification are measured by
different sets of questionnaire items. Individuals have
been found to vary widely in their communication
needs and gratifications, with the strongest and most
universal communication need satisfied by media
repeatedly found for entertainment, then information,
and then social utility. Women tend to report stronger
need for social utility than men and their use of media
is more likely to reflect this need. The central assertions
of uses and gratifications theory have been confirmed
in a very large number of studies that have been done,
focusing on different types of media content ranging
from TV news, political broadcasts, and sports pro-
grams, to soap operas and situation comedies.
Frequency of media use is almost always found to be
strongly correlated with reports of gratification.
Persons who report more social utility gratification
tend to be more socially active. Persons who report
more information gratification tend to be better
educated and have higher social status.

Uses and gratifications research has been unable to
establish strong or consistent links between gratifi-
cation and subsequent effects (Rubin 1994). For
example, persons who report strong entertainment
gratification when viewing soap operas should be
more influenced by such programs, and persons who
report strong information gratification when viewing
TV news should learn more.

However, it has proved very difficult to locate such
effects consistently; and when effects are found, they
tend to be weak, especially in relation to demographic
factors. One reason for this may be that most research
has been done using one-time, isolated surveys.
Another is that individuals may have a limited
consciousness of the extent to which media content
gratifies them. To increase the accuracy of gratification
self-reports, researchers have sought to identify con-
tingent conditions or intervening variables that would
identify gratification effects. Other researchers have
argued that the type of media use has to be considered,
such as routine or ritualized use of media vs. conscious
or instrumental use. These efforts have had modest
success. Some researchers reject the idea of looking for
effects, arguing that the focus of uses and gratifications
research should be on the media use process, without
concern for the outcome of this process.

2.2 Channels

Recently, a channels approach to media research has
emerged (Reagan 1996) that assumes that people
develop ‘repertoires’ of media and of the channels into
which such media are divided. These ‘repertoires’
consist of sets of channels that individuals prefer to use
to serve certain purposes. Channels are rank ordered

within repetoires. If all channels are equally accessible,
then more preferred channels will be used. For
example, some individuals may have a channel rep-
ertoire for national news which prioritizes network TV
news channels first (e.g., ABC first, CBS second, NBC
third), ranks radio news channels second, newspaper
channels third, and so on. If they miss a network news
broadcast, they will turn next to radio channels and
then to newspapers. Reagan (1996) reports that these
repertoires are larger (include more channels) when
individuals have strong interests in specific forms of
content. When interest is low, people report using few
channels.

The channels approach was developed in an effort
to make sense of the way that individuals deal with
‘information-rich’ media environments in which many
media with many channels compete to provide the
same services. When only a handful of channels is
available, there is no need for people to develop
repertoires as a way of coping with abundance. In a
highly competitive media environment with many
competing channels, the success of a new channel (or
a new medium containing many channels) can be
gauged first by its inclusion in channel repertoires and
later by ranking accorded to these channels. For
example, research shows that the Internet is increas-
ingly being included in channel repertoires for many
different purposes ranging from national news and
health information to sports scores and travel in-
formation. In most cases, Internet channels are not
highly ranked but their inclusion in channel repertoires
is taken as evidence that these channels are gaining
strength in relation to other channels.

2.3 Information Diffusion

2.3.1 Diffusion of news about routine e�ents. Per-
haps the most widely believed and influential con-
clusion about the news media is that television is the
public’s dominant source for news. Indeed, most
survey respondents in the USA and other countries
around the world clearly do perceive that television
is their ‘main source’ for news about the world, and
they have increasingly believed so since the 1960s. As
noted above, that belief has been brought into ques-
tion by studies that examine the diffusion of actual
news more concretely. Indeed, Robinson and Levy
(1986) found that not one of 15 studies using more
direct approaches to the question found TV to be the
most effective news medium; indeed, there was some
evidence that TV news viewing was insignificantly as-
sociated with gains in information about various
news stories. While the choice, popularity, and var-
iety of news media have changed notably since the
early 1990s, much the same conclusion—that news-
papers and other media were more informative than
television—still held in the mid-1990s.
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That does not mean that news viewers do not accrue
important news or information from the programs
they view. Davis and Robinson (1989) found that
viewers typically comprehend the gist of almost 40
percent of the stories covered in a daily national
newscast, despite the failure of TV news journalists to
take advantage of the most powerful factors related to
viewer comprehension (especially redundancy). How-
ever, these information effects seem short-lived, as the
succeeding days’ tide of new news events washes away
memories of earlier events. It appears that print media
—with their ability for readers to provide their own
redundancy (by rereading stories or deriving cues
from the story’s position by page or space)—have
more sticking power. Moreover, the authors found
that more prominent and longer TV news stories often
conveyed less information because these stories lacked
redundancy or tended to wander from their main
points.

These results were obtained with national newscasts
and need to be replicated with local newscasts, which
are designed and monitored more by ‘news consul-
tants’ who keep newscasters in more intimate touch
with local audience interests and abilities than at the
national network level. The declining audience for
network flagship newscasts since themid-1980s further
suggests that viewers’ perceptions of the ‘news’ for
which TV is their major source may be news at the
local level.

2.3.2 Diffusion of news about critical e�ents.
Another approach to news diffusion research has fo-
cused on atypical news events that attract widespread
public attention and interest. Kraus et al. (1975)
argued that this ‘critical events’ approach developed
because researchers found that the news diffusion pro-
cess and its effects are radically different when critical
events are reported. Early critical events research fo-
cused on news diffusion after national crises such as
the assassination of President Kennedy or President
Eisenhower’s heart attack. One early finding was that
interpersonal communication played a much larger
role in diffusion of news about critical events, often
so important that it produced an exponential in-
crease in diffusion over routine events. Broadcast
media were found to be more important than print
media in providing initial information about critical
events.

In Lang and Lang’s (1983) critical events analysis of
news diffusion and public opinion during Nixon’s
Watergate crisis, both news diffusion and public
opinion underwent radical changes for many months.
The Langs argued that this crisis had two very different
stages, first during the 1972 election campaign and
second after the campaign ended. Watergate was
largely ignored during the election campaign and its

importance was marginalized, news diffusion about
Watergate resembling diffusion of routine campaign
information. Knowledge about Watergate was never
widespread and this knowledge actually declined from
June 1972 until November 1972. But the 1973 Senate
hearings drew public attention back to it with an
unfolding sequence of events that ultimately led to
erosion of public opinion support for Nixon.

Other researchers have argued that the media
increasingly create artificial crises in order to attract
audiences. News coverage is similar to what would be
used to report critical events. This means that the
importance of minor events is exaggerated. For
example, Watergate has been followed by an unending
series of other ‘gates’ culminating in Whitewatergate,
Travelgate, and Monicagate. Some researchers argue
that coverage of the O. J. Simpson trial was exag-
gerated to provoke an artificial media crisis. Research
on these media crises indicates that they do induce
higher levels of news diffusion and that frequently the
role of interpersonal communication is stimulated
beyond what it would be for routine event coverage.
Knowledge of basic facts contained in news coverage
becomes widespread without the usual differences for
education or social class. One interesting side-effect is
that public attitudes toward media coverage of such
events has been found to be mixed, with less than half
the public approving of the way such events are
covered. There is growing evidence that the public
blames news media for this coverage and that this is
one of the reasons why public esteem of the media has
been declining.

2.4 Time Displacement

2.4.1 Print. Earliest societies depended on oral tradi-
tions in which information and entertainment, and
culture generally, were transmitted by word of
mouth. While their large gatherings and ceremonies
could reach hundreds and in some cases thousands
of individuals simultaneously, most communication
occurred in face-to-face conversations or small
groups. The dawn of ‘mass’ media is usually associ-
ated with the invention of the printing press. Print
media posed a severe challenge to oral channels of
communication. As print media evolved from the pub-
lication of pamphlets, posters, and books through
newspapers and journals�magazines, we have little
empirical basis for knowing how each subsequent
form of print media affected existing communication
channels. We do know that print channels were held
in high regard and that they conferred status on
persons or ideas (Lazarsfeld and Merton 1948). Print
media are thought to have played a critical role in
the spread of the Protestant Reformation and in pro-
moting egalitarian and libertarian values. Govern-
ment censorship and regulation of print media
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became widespread in an effort to curtail their in-
fluence.

Based on current research findings of the
‘more … more’ principle described below, however,
we suspect—for simple reasons of the literacy skills
involved—that the popularity of older forms of print
media such as pamphlets and books made it possible
for later media to find audiences. Existing book
readers would have been more likely to adapt and
spend time reading journals and newspapers than
would book nonreaders. Some researchers argue that
Protestantism was responsible for the rise of print
channels generally because Protestants believed that
all individuals should read the Bible on their own. This
led them to focus on teaching literacy. Print media
were more widespread and influential in Protestant
Northern Europe than predominantly Catholic
Southern Europe during the early part of the seven-
teenth century.

2.4.2 Cinema and radio. Early in the twentieth cent-
ury, movies quickly became a popular way of spen-
ding time; and anecdotal reports suggest that weekly
moviegoing had become a ritual for most of the US
population by the 1920s. The impact of movies was
widely discussed, but there are no contemporary
reports about whether the movies were frequented
more or less by readers of books, magazines, or
newspapers—although one might suspect so for the
simple economic reason that the more affluent could
afford both old and new media. Movies were espe-
cially attractive to immigrant populations in large
cities because many immigrants were not literate in
English.

Much the same could be expected for the early
owners of radio equipment in the 1920s. Whether
radio listeners chose to go to the movies, or read, less
than nonowners again appears largely lost in history.
By the 1930s and 1940s, however, radio appears to
have been used for at least an hour a day; but it is
unclear how much of that listening was performing the
‘secondary activity’ function that it has become
today—rather than the radio serving as the primary
focus of attention, as suggested in period photographs
of families huddled around the main set in the living
room.

2.4.3 Tele�ision. Greater insight into the time dis-
placements brought about by TV was provided by
several network and non-network studies, which docu-
mented notable declines in radio listening, movie-
going, and fiction reading among new TV owners.
These were explained as being media activities that
were ‘functional equivalents’ of the content conveyed
by these earlier media (Weiss 1969).

However carefully many of these studies were
conducted (some employing panel and other longi-

tudinal designs, as in the ‘Videotown’ study), they
were limited by their primary focus on media activities.
Using the full-time diary approach and examining a
sample of almost 25,000 respondents across 10 socie-
ties at varying levels of TV diffusion, Robinson and
Godbey (1999) reported how several nonmedia ac-
tivities were affected by TV as well, with TV owners
consistently reporting less time in social interaction
with friends and relatives, in hobbies, and in leisure
travel. Moreover, nonleisure activities were also affec-
ted, such as personal care, garden�pet care and almost
1.5 hours less weekly sleep—activities that do not
easily fit into the functional equivalence model. The
diaries of TV owners also showed them spending
almost four hours more time per week in their own
homes and three hours more time with other nuclear
family members.

SomeofTV’s longer-termimpactsdidnot showup in
these earliest stages of TV. For example, it took
another 10 to 15 years for TV to reduce newspaper
reading time, which it has continued to do since the
1960s—primarily it seems because of sophisticated
local TV news advisors. Another explanation is that
TV’s minimal reliance on literacy skills tends to erode
over time, and that it took 15 years for literacy skills to
erode to the point where more people found it less
convenient to read newspapers. In contrast, since the
initial impact of TV in the 1950s, time spent on radio
listening as a secondary�background activity has
increased by almost 50 percent and books, magazines,
and movies have also recaptured some of their original
lost audiences. There has been a dramatic proliferation
of specialty magazines to replace the general interest
magazines apparently made obsolete by television.
Some researchers argue that these magazines dis-
appeared because advertisers deserted them in favor of
TV. In terms of nonmedia activities, Putnam (2000)
has argued that TV has been responsible for a loss in
time for several ‘social capital’ activities since the
1960s.

Figure 1 shows the relative declines in primary
activity newspaper reading and radio listening times
since the 1960s, both standing out as free-time ac-
tivities that declined during a period in which the free
time to use them expanded by about five hours a week.
TV time as a secondary activity has also increased by
about two hours a week since the 1960s.

A somewhat different perspective on TV’s long-
term effect on media use is afforded by time series data
on media use for the particular purpose of following
elections. As shown in Fig. 2, TV rapidly had become
the dominant medium for following electoral politics
by 1964. Since then each of the other media has
suffered declines in political use as TV use has
maintained its nearly 90 percent usage level; more
detailed data would probably show greater TV use per
election follower across time as well. However, the
three other media have hardly disappeared from
people’s media environment and continue to be used
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Figure 2
Proportions following each medium. Source: American National Election Studies

as important sources by large segments of the electo-
rate in Fig. 2, such as radio talk shows in the 1990s.

What these electoral data also show, however, is
that the composition of the audience for these media
has changed as well. Newspapers and magazines no
longer appeal as much to better educated individuals
as they once did; much the same is true for TV political
usage. Age differences are also changing, with news-
paper and TV political followers becoming increas-
ingly older, while radio political audiences are getting
proportionately younger.

At the same time, there are clear tendencies for
media political audiences to become more similar to
one another. Greater uses of all media for political
purposes are reported by more educated respondents,
particularly newspapers and magazines. This finding
appears to be consistent with the channel repertoire
approach since educated respondents likely have more
interest in politics and thus develop a larger channel
repertoire. Older respondents report slightly more
political media use than younger people, and men
more than women, and people who use one political
medium are more likely to use others as well.

These are patterns for political content, however;
and notably different patterns would be found if the

content were fashion or rock�country music and not
politics. Yet there is still a general tendency for users of
newspapers to use other media more (particularly for
broad information purposes), bringing us back again
to the overriding ‘more … more’ pattern of media use.

3. Conclusions

A recurrent and almost universal theme in media use
research is the tendency of the media�information rich
to become richer following the ‘more … more’ model.
Users of one medium are more likely to use others,
interested persons develop larger channel repertoires,
and the college educated become more informed if
news content is involved according to the ‘increasing
knowledge gap hypothesis’ (Gaziano 1997). Robinson
and Godbey (1999) have found more general evidence
of this ‘Newtonian model’ of behavior in which more
active people stay in motion while those at rest stay at
rest. The increasing gap between the ‘entertainment
rich and poor’ may likely be found as well, as when
users of TV for entertainment can watch more en-
tertainment programs when more channels or cable
connections become available. Persons who have
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strong communication needs and experience more
gratification from media tend to make more use of
media.

A prime outcome of media use then may be to create
wider differences in society than were there prior to the
media’s presence. As media channels proliferate,
people respond by developing repertoires that enable
them to use these channels efficiently to serve personal
purposes. These repertoires vary widely from person
to person and strongly reflect the interests of each
individual.

The Internet and home computer promise to bring
literally millions of channels into peoples’ homes.
How will people deal with this flood of channels?
Existing research on Internet and computer use
indicate that unlike early TV users, Internet�computer
users are not abandoning older channels in favor of
Internet-based channels. Instead, they are merely
adding Internet channels to existing repertoires and
increasing their overall use of media (Robinson and
Godbey 1999). These new media users also report the
same amount of TV viewing, perhaps even increasing
their viewing as a secondary activity while they are
online. It is probably too early to conclude that these
elevated levels of total media use will persist even after
the Internet has been widely used for several years.
The ease with which Internet use can coincide with use
of other media will make it difficult to arrive at an
accurate assessment of its use in relation to other
media. In fact, some futurists argue that TV will
survive and evolve as a medium by incorporating the
Internet to create an enhanced TV viewing experience.

Advocates of the potentially democratizing in-
fluence of the Internet will probably be disappointed
to find they are swimming upstream as far as the
human limits of media information�entertainment
flow is concerned. The more interesting question may
be whether ‘functionally equivalent’ or nonequivalent
activities will be those that will be replaced if the
Internet continues its present growth trends.

See also: Advertising: Effects; Advertising: General;
Audiences; Broadcasting: General; Consumer Psy-
chology; Diffusion, Sociology of; Film and Video
Industry; Film: Genres and Genre Theory; Film:
History; Internet: Psychological Perspectives; Mass
Media, Political Economy of; Mass Media, Re-
presentations in; Media Effects; Media Effects on
Children; Media Ethics; Media Imperialism; News:
General; Printing as a Medium; Radio as Medium;
Television: Genres; Television: History; Television:
Industry
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Mediating Variable

A mediating variable explains and identifies the causal
process underlying the relationship between two other
variables. A mediating variable (M) is intermediate in
the causal sequence relating an independent variable
(X) to a dependent variable (Y) such that the in-
dependent variable causes the mediating variable
which in turn causes the dependent variable. Med-
iating variables are known as intervening variables or
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intermediate variables because they ‘come between’
the independent and the dependent variable. Import-
ant aspects of mediating variables are their close link
with theory and the potential that the mediating
variables identified in one context may operate in a
wide variety of contexts. This article starts with
examples of mediating variables, then outlines tests for
mediating variables and describes limitations and
extensions of mediating variable models.

1. The Mediated Effect

When quantified, the mediating variable effect is
known as the mediated or indirect effect. It is called the
indirect effect because it represents an effect of X on Y
that is transmitted indirectly through the mediating
variable. If some, but not all, of the effect of X on Y is
transmitted through M, the effect is partially mediated
because a direct effect of X on Y exists even after
adjustment for the mediator.

The mediating variable effect differs from other
‘third-variable’ effects used to understand the relation-
ship between two variables. For a moderator or
interaction variable, the effect of X on Y differs for
different values of the moderator variable, but a
moderator does not transmit the effect of X on Y like
the mediating variable. A confounding variable, when
included in the investigation of the association be-
tween X and Y, changes the association between X and
Y. A confounder changes the association between X
and Y because it is related to both X and Y but not
because it is in a causal sequence relating X to Y.
Although the conceptual distinction between a con-
founder and a mediator is clear, it can be difficult to
differentiate between them with actual data. The
underlying causal sequence is the important aspect of
the mediating variable.

2. Examples

Because the mediating variable elaborates the re-
lationship between two variables by explaining why or
how an effect occurs, it is of considerable importance
in many fields. One of the first applications of the
mediating variable was in psychological theories that
learning processes, such as habit strength, explained
the association of stimulus and response (Hull 1943).
Later, a distinction was made between hypothetical
mediating constructs representing processes or entities
not directly observed and intervening variables which
were observed measures of these hypothetical con-
structs (MacCorquodale and Meehl 1948). Duncan
(1966) established the use of mediating variables in
sociology when he applied path analysis techniques

developed earlier by Sewall Wright (1934) to examine
causal mediating relations among variables. One of
the first sociological examples was that father’s socio-
economic status causes the mediating variable, child’s
educational achievement, which causes child’s socio-
economic status. The effect of father’s socioeconomic
status on child’s socioeconomic status was not entirely
mediated by child’s educational achievement, so a
direct effect between father’s and child’s socioecon-
omic status was also included in the model. De-
composition of effects into direct and indirect effects is
a common focus of sociological research, whereas
identifying mediating variables that entirely explain an
effect is more common in psychological research.

A new application of the mediating variable is in
chronic disease research (Schatzkin et al. 1990).
Prospective studies examining the effects of etiological
factors or prevention strategies on chronic disease
require lengthy follow-up measurements because of
the low frequency of occurrence and the slow de-
velopment of the disease. As a result, researchers
attempt to identify mediating variables on the causal
pathway relating risk factors to disease. The mediating
variables are called intermediate or surrogate end-
points. Using colon cancer as an example, the pro-
liferation of epithelial cells in the large bowel occurs
before colon cancer and is causally related to colon
cancer. A study targeting cell proliferation rather than
colon cancer requires less time and fewer subjects.

Mediating variables are critical in the development
and application of prevention programs. Here the
prevention program is designed to change mediating
variables hypothesized to be causally related to the
dependent variable. It is assumed that the prevention
program causes change in the mediating variable
which in turn causes change in the dependent variable.
Programs to prevent coronary heart disease target
behaviors such as diet and smoking and biological
factors such as cholesterol level and blood pressure.
Social influences-based drug prevention programs are
designed to increase skills to resist drug offers and
engender norms less tolerant of drug use. Treatment
programs for substance abuse target mediators such as
communication skills and social support to prevent a
relapse to drug abuse.

Theories of health behavior and observed empirical
relationships guide the selection of mediating variables
for prevention programs. A prevention program based
on established theory regarding mediating variables
may be more likely to change the outcome measure
and the results provide a test of the theoretical basis of
the prevention program. Competing theories of the
onset of drug abuse, for example, may suggest alterna-
tive mediators that can be tested in an experimental
design. Prevention programs will also cost less and will
have greater benefits if effective and ineffective medi-
ating processes are identified.

Mediating variables in prevention serve a different
purpose than other applications of mediating variable
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methodology. In the prevention case, mediating vari-
ables are selected before the study and are fundamental
to the prevention program because of their causal
relationship to the dependent variable. In most other
applications, the purpose of the mediating variable is
to identify the processes that generated an effect, after
the effect has been found.

3. Tests of the Mediated Effect

The single mediator model with symbols to represent
relationships between variables is shown in Fig. 1. The
parameter estimates and standard errors from the
following three equations provide the information for
tests of the mediated effect (MacKinnon and Dwyer
1993):

Y� τX�ε
�

(1)

M�αX�ε
�

(2)

Y� τ�X�βM�ε
�

(3)

where Y is the dependent variable, X is the indepen-
dent variable, M is the mediating variable, τ codes
the relationship between the independent variable and
the dependent variable, τ� is the coefficient relating
the independent variable to the dependent variable
adjusted for the effects of the mediating variable, α is
the coefficient relating the independent variable to the
mediating variable, β is the coefficient relating the
mediating variable to the dependent variable adjusted
for the independent variable, and ε

�
, ε

�
, and ε

�
code

unexplained variability. The intercepts are not in-
cluded to simplify the presentation. There are two
estimators of the mediated effect, αβ and τ–τ�, which
are algebraically equivalent in ordinary regression but
not in other analyses such as multilevel and logistic
regression.

There are three major types of tests of the mediated
effect that use the information in the above regression
models: (a) causal step tests, (b) difference in coeffi-

Mediating
Variable

Independent
Variable

Dependent
Variable

Figure 1
The mediating variable model

cients tests, and (c) product of coefficients tests.
Methods to assess mediation based on causal steps
entail tests of the different logical relationships among
the three variables involved that must be true for a
variable to be a mediator. The following sequence of
causal steps described in Baron and Kenny (1986) is
the most widely used method to assess mediation. (a)
The independent variable (X) must affect the de-
pendent variable (Y), τ in Equation (1). (b) The
independent variable (X) must affect the mediator
(M), α in Equation (2). (c) The mediator must affect
the dependent variable (Y) when the independent
variable (X) is controlled, β in Equation (3). The
conceptual links between each necessary causal re-
lationship and the statistical tests are clear in the
causal step method. However, the causal step method
has no direct estimate of the mediated effect and
standard error to construct confidence limits. The first
requirement, a significant relationship between the
independent and dependent variable, excludes models
where mediation exists but the relationship between
the independent variable and the dependent variable is
not significant.

The second method to test for mediation compares
the relationship between the independent variable and
the dependent variable before and after adjustment for
the mediator. The method tests whether a third
variable, here a mediator, significantly changes the
relationship between two variables. The difference in
the regression coefficients (τ–τ�) described above is an
example of this approach. Formulas for the standard
error of τ–τ� can be applied to construct confidence
limits for the mediated effect (Clogg et al. 1992). A
drawback of the change in coefficient method is that it
is conceptually more similar to a confounding variable
than a mediating variable.

The third method to test the significance of the
mediated effect is based on the product of coefficients
which is more consistent with the causal sequence in
mediation. The estimator of the mediated effect is αβ,
the product of regression coefficients α and β. The
most commonly used standard error is the first-order
Taylor series solution for the product of two random
variables derived by Sobel (1982) using the multi-
variate delta method, where σα and σβ are the standard
errors of a and b, respectively:

σαβ ��(α�σ�
β�β�σ�

α) (4)

The matrix formulas for the computation of this
standard error are included in most covariance struc-
ture analysis software programs. Confidence limits for
the mediated effect can be calculated using the stan-
dard error in Eqn. (4), and the result is then compared
to a standard normal distribution to test for sign-
ificance. The mediated effect divided by its standard
error, αβ�σαβ, does not always follow a normal
distribution, however.
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The product of coefficients methods provide an
estimate of the mediated effect and the standard error
of the mediated effect. In addition, the underlying
model is a mediation model where the mediated effect
is the product of coefficients hypothesized to measure
causal relationships. For an independent variable
coding experimental assignment, the α parameter tests
whether the manipulation successfully changed the
mediating variable it was designed to change and the
β parameter tests whether the mediating variable is
related to the dependent variable, as suggested by
theory.

3.1 Causal Analysis of Mediating Variables

Methods based on the regression approach described
above have been criticized based on causal analysis of
the relationships among variables. For example, if X,
M, and Y are measured simultaneously, there are
other models (e.g., X is the mediator of the M to Y
relationship or M and Y both cause X ) that would
explain the data equally well and it is not possible to
distinguish these alternatives without more infor-
mation (Spirtes et al. 1993).

The case where X represents random assignment to
conditions improves causal interpretation of mediat-
ing variables (Holland 1988, Robins and Greenland
1992). Holland applied Rubin’s (1974) causal model to
a design where students are randomized to one of two
groups, either to a group receiving motivation to study
or to a control group that did not receive motivation.
The mediating process is that assignment to the
motivation group affects the number of hours studied
which affects test performance. Under some assump-
tions, the typical regression coefficient for the group
effect on test score, τ, and the group effect on number
of hours studied, α, are valid estimators of the true
causal effect, primarily because of the randomization
of units to treatment. The relationship between the
mediating variable of the number of hours studied and
test score is more problematic (e.g., Y may cause M)
and the regression coefficient β is not an accurate
estimator of the causal effect because this relationship
is correlational, not the result of random assignment.
The estimator τ� is also not an accurate causal
estimator of the direct effect. The missing information
for the causal effects is whether the relationship
between the number of hours studied and test score
would have been different for subjects in the treatment
group if they had instead participated in the control
group. Recent applications of this causal approach
investigate exposure to treatment as the mediating
variable. For example Angrist et al. (1996) investigated
the effect of Vietnam war service on health with
random selection in the draft as the independent
variable, serving in Vietnam as the mediating variable,
and health as the dependent variable.

4. More Complicated Mediation Models

The single mediator model described above is easily
expanded to include a chain of mediating variables. In
fact, most mediating variables are actually part of a
longer theoretical mediational chain (Cook and
Campbell 1979). For example, it is possible to measure
each of the four constructs in a theoretical chain from
exposure to a prevention program, to comprehension
of the program, to short-term attitude change, to
change in social norms, to change in the dependent
variable. Typically, researchers measure an overall
social norms mediator rather than all mediators in the
chain, even though a more detailed chain is theorized.

The single mediator methods can be extended for
multiple mediators and multiple outcomes with corres-
pondingly more mediated effects (Bollen 1987). Mul-
tiple mediator models are justified because most
independent variables have effects through multiple
mediating processes. The true causal relationships are
difficult to disentangle in this model because of the
number of alternative relationships among variables.
One solution to the problems inherent in the causal
interpretation of multiple as well as single mediator
models is to view the identification of mediating
variables as a sustained research effort requiring a
variety of experimental and nonexperimental ap-
proaches to identify mediating variables. The analysis
of multiple mediators in one study informs the
design of randomized experiments to contrast alterna-
tive mediating variables leading to refined under-
standing of mediating processes (West and Aiken
1997). Meta-analytical studies provide information
about the consistency of mediating variable effects
across many situations (Cook et al. 1992). Further-
more, the identification ofmediating variables requires
examination of additional sources including ethno-
graphic, historical, and clinical information
(Cronbach 1982).

5. Future Directions

Mediating variables will continue to play a major role
in the social and behavioral sciences because of the
need to understand how and why variables are related.
In particular, the practical and theoretical benefits of
mediating variables in prevention research should
guide the development of effective prevention pro-
grams. Investigators will endeavor to find the in-
formation needed for the application of Rubin’s causal
model and related approaches to mediating variable
models. Accurate point and interval estimators of
mediated effects will continue to be developed for
various statistical methods including categorical and
longitudinal models. In addition to statistical ap-
proaches, sustained study of mediating variables will
include information from a variety of sources in-
cluding history, journalism, and clinical experience.
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Such comprehensive efforts are necessary to determine
if a variable is truly intermediate in the causal sequence
between two other variables.

See also: Causation (Theories and Models): Con-
ceptions in the Social Sciences; Control Variable in
Research; Experimenter and Subject Artifacts: Meth-
odology; Instrumental Variables in Statistics and
Econometrics; Latent Structure and Casual Variables;
Moderator Variable: Methodology; Systems Model-
ing
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Mediation, Arbitration, and Alternative

Dispute Resolution (ADR)

Mediation, arbitration and ADR (‘alternative’ dispute
resolution) are processes used to resolve disputes,
either within or outside of the formal legal system,
without formal adjudication and decision by an officer
of the state. The term ‘appropriate’ dispute resolution
is used to express the idea that different kinds of
disputes may require different kinds of processes—
there is no one legal or dispute resolution process that
serves for all kinds of human disputing. Mediation is a
process in which a third party (usually neutral and
unbiased) facilitates a negotiated consensual agree-
ment among parties, without rendering a formal
decision. In arbitration, which is the most like formal
adjudication, a third party or panel of arbitrators,
most often chosen by the parties themselves, renders a
decision, in terms less formal than a court, often
without a written or reasoned opinion, and without
formal rules of evidence being applied. As noted
below, the full panoply of processes denominated
under the rubric of ADR now includes a variety of
primary and hybrid processes, with elements of dyadic
negotiation, facilitative, advisory and decisional ac-
tion by a wide variety of third party neutrals, some-
times combined with each other to create new formats
of dispute processing (see Negotiation and Bargaining:
Role of Lawyers; International Arbitration; Litigation;
Courts and Adjudication; Disputes, Social Construction
and Transformation of; Legal Systems: Pri�ate; Lex
Mercatoria; Legal Pluralism; Lawyers; Judges; Para-
lawyers: Other Legal Occupations).

1. Definitions and Types of Processes

In an era characterized by a wide variety of processes
for resolving disputes among individuals, organiza-
tions, and nations, process pluralism has become the
norm in both formal disputing systems, like legal
systems and courts, and in more informal, private
settings, as in private contracts and transactions,
family disputes, and internal organizational grievance
systems. There are a number of factors that delimit the
kinds of processes which parties may choose or may be
ordered to use under rules of law, court, or contract.

The ‘primary’ processes consist of individual action
(self-help, avoidance), dyadic bargaining (negotia-
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tion), and third party facilitated approaches (media-
tion), or third party decisional formats (arbitration
and adjudication). ‘Hybrid’ or ‘secondary’ processes
combine elements of these processes and include med-
arb (facilitated negotiation followed by decision),
minitrials (shortened evidentiary proceedings followed
by negotiation), summary jury�judge trials (use of
mock jurors or judges to hear evidence and issue
‘advisory’ verdicts to assist in negotiation, often
conducted within the formal court system), and early
neutral evaluation (third parties, usually lawyers or
other experts, who hear arguments and evidence, and
‘advise’ about the issues or values of the dispute, for
purposes of facilitating a settlement or structuring the
dispute process). Increasing judicial involvement in
dispute settlement suggests that judicial, and often
mandatory, settlement conferences are another form
of hybrid dispute mechanism. Retired judges provide a
hybrid form of arbitration or adjudication in private
‘rent-a-judge’ schemes that are sometimes authorized
by the state.

Dispute processes are also characterized by the
extent to which they are voluntary and consensual
(whether in predispute contract agreements, ADR ex
ante, or voluntarily undertaken after the dispute
ripens, ADR ex post), or whether they are mandated
(by a predispute contract commitment) or by court
rule or referral. The ideology that contributed to the
founding of modern mediation urges that mediation
should be entered into voluntarily and all agreements
should be arrived at consensually (Menkel-Meadow
1995a). Nevertheless, as courts have sought increas-
ingly to ‘manage’ or reduce their caseloads, and have
looked to ADR processes as a means of diverting cases
to other fora, even mediation may be ‘mandated,’
although it is usually participation in, not substantive
agreement, that is required.

The taxonomy of different dispute processes also
differentiates between binding and non-binding pro-
cesses. Arbitration, for example, can be structured
either way. Under some contractual and statutory
schemes (such as the American Federal Arbitration
Act), decisions by private arbitrators are final and
binding on the parties, and subject to very limited
court review, including only such claims as fraud,
corruption of the arbitrator, or, in a few jurisdictions,
serious errors of law or extreme ‘miscarriages of
justice.’ Nonbinding processes, including nonbinding
decisions in some arbitrations, allow appeals or
follow-through to other processes, such as mediation
or full trial. Many court annexed arbitration pro-
grams, for example, allow a de novo trial following an
arbitration if one party seeks it, often having to post a
bond or deposit for costs. The process of mediation
itself is non-binding, in that, as it is a consensual
process, a party may exit at any time; on the other
hand, once an agreement in mediation is reached, a
binding contract may be signed, which will be enforce-
able in a court of law.

Finally, dispute processes are often subject to
different requirements depending on whether they are
used in private settings (by contract, in employment or
other organizational settings) or in public arenas such
as courts. Court related or ‘court-annexed’ ADR pro-
grams, now encompassing the full panoply of dispute
processes, may be subject to greater legal regulation,
including selection, training, and credentialing of the
arbitrators or mediators, ethics, confidentiality, and
conflicts of interest rules, as well as providing for
greater immunity from legal liability.

ADR processes are often differentiated from each
other also by the degree of control the third party
neutral has over both the process (the rules of
proceedings) and the substance (decision, advice, or
facilitation) and the formality of the proceeding
(whether held in private or public setttings, with or
without formal rules of evidence, informal separate
meetings, or ‘caucuses’ with the parties, and with or
without participation of more than the principal
disputants). ADR processes are being applied in-
creasingly to diverse kinds of conflicts, disputes, and
transactions, some requiring expertise in the subject
matter (such as scientific and policy disputes) and
spawning new hybrid processes such as ‘consensus
building’ which engage multiple parties in complex,
multi-issue problem solving, drawing on negotiation,
mediation and other nonadjudicative processes (Suss-
kind et al. 1999).

Although there have been efforts to develop taxono-
mies or predictive factors for assignment of particular
case types to particular processes (and some courts
which assign or prohibit certain case types in some
categories of dispute resolution), for the most part
these efforts ‘to fit the forum to the fuss’ (Sander and
Goldberg 1994) have been unsuccessful. Amenability
of different cases to different processes just as often
depends on the personalities of the disputants, parties,
lawyers, and third party neutrals as on any particular
case type characteristic.

2. Theory and History of ADR

The modern growth of arbitration, mediation, and
other ADR processes can be attributed to at least two
different animating concerns. On the one hand, schol-
ars, practitioners, consumers, and advocates for
justice in the 1960s and 1970s noted the lack of
responsiveness of the formal judicial system and
sought better ‘quality’ processes and outcomes for
members of society seeking to resolve disputes with
each other, with the government, or with private
organizations. This strand of concern with the quality
of dispute resolution processes sought deprofessionali-
zation of judicial processes (a reduction of the lawyer
monopoly over dispute representation), with greater
access to more locally based institutions, such as
neighborhood justice centers, which utilized com-
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munity members, as well as those with expertise in
particular problems, with the hope of generating
greater party participation in dispute resolution proc-
esses (Merry and Milner 1993). Others sought better
outcomes than those commonly provided by the
formal justice system, which tend toward the binary,
polarized results of litigation in which one party is
declared a loser, while the other is, at least nominally,
a winner. More flexible and party controlled processes
were believed to deliver the possibility of more
creative, Pareto-optimal solutions which were geared
to joint outcomes, reduction of harm or waste to as
many parties as possible, improvement of long term
relationships, and greater responsiveness to the under-
lying needs and interests of the parties, rather than to
the stylized arguments and ‘limited remedial imag-
inations’ of courts and the formal justice system
(Menkel-Meadow 1984, Fisher et al. 1991). Some legal
and ADR processes (like arbitration) are rule based,
but other forms of ADR (negotiation and mediation)
are thought to provide individualized solutions to
problems, rather than generalized notions of ‘justice.’

A second strand of argument contributing to the
development of ADR was, however, more quanti-
tatively or efficiency based. Judicial officers, including
those at the top of the American and English justice
systems, argued that the excessive cost and delay in the
litigation system required devices that would divert
cases from court and reduce case backlog, as well as
provide other and more efficient ways of providing
access to justice (Burger 1976, Woolf 1996). This
efficiency based impetus behind ADR encouraged
both court-mandated programs like court-annexed
arbitration for cases with lower economic stakes, and
encouraged contractual requirements to arbitrate any
and all disputes arising from services and products
provided in banking, health case, consumer, securities,
educational, and communication based industries.

Modern ADR structures are related only loosely to
their historical antecedents. In many countries, ar-
bitration had its origins in private commercial arbitra-
tions, outside of the formal court structure, and used
principally by merchants when disputing with each
other (Dezalay and Garth 1996). In the United States,
labor arbitration developed to secure ‘labor peace,’ as
well as to develop a specialized substantive ‘law of the
shop floor’ (Fuller 1963).

Early use of mediation or conciliation occurred in
some courts and communities seeking both to reduce
caseloads and to provide more consensual agreements
in ethnically or religiously homogeneous areas (Auer-
bach 1983). Indeed, mediation and other consensually
based processes are thought to work best in regimes
where there are shared values, whether based on
common ethnicity, or communitarian or political
values (Shapiro 1981). In Asian and other nations with
more communitarian and harmony based cultures (as
contrasted to more litigative or individualistic cul-
tures), mediation is often the preferred form of dispute

resolution, but it too has been used for system or
political regime purposes beyond resolving the dis-
putes of the parties (Lubman 1967). Thus, most
political regimes have had to deal with both public and
private forms of dispute resolution that often sup-
plement, but sometimes challenge or compete with,
each other.

The introduction or ‘revival’ of multiple forms of
dispute resolution (including mediation, arbitration,
ombuds, and conciliation) within the legal system
probably dates to the 1976 conference on the ‘Causes
of Popular Dissatisfaction with the Administration
of Justice’ at which the idea of a ‘multidoor court-
house’ was introduced in order to meet both the
caseload needs of the judicial system and the ‘quality
of justice’ needs of consumers in a rapidly growing
arena of legally and culturally cognizable claims
(Sander 1976). More deeply contextualized study of
the social transformation of conflicts into legally
cognizable claims by a community of sociolegal
scholars (Felstiner et al. 1980–81), drawing on anthro-
pological, sociological, political, and psychological
insights, also contributed to the theoretical, as well as
practical, significance of pluralism in disputing.

3. Applications

Each of the ADR processes have their own logic,
purposes, and jurisprudential justifications. Mediation
and conciliation are often used to improve communi-
cations between parties, especially those with pre-
existing relationships, to ‘reorient the parties to each
other’ (Fuller 1971) and to develop future oriented
solutions to broadly defined conflicts. Arbitration, on
the other hand, being more like adjudication (Fuller
1963, 1978) is used more often to resolve definitively a
concrete dispute about an event which has transpired
and requires fact finding, interpretation of contractual
terms, or application of legal principles.

These basic forms have been adapted to a number of
subject areas and dispute sites. As regular use of these
formats of dispute resolution becomes more common,
mediation seems to be overtaking arbitration as a
preferred method of dispute resolution (because of the
ideology of party self-determination and the flexibility
of agreements). Arbitration, still most commonly used
in labor disputes, is now the method of choice in form
contracts signed by consumers, as well as merchants.
Arbitration has, thus far, been the mode of choice for
resolving international commercial, investment, and
trade disputes, such as in the World Trade Organiza-
tion (WTO) and the General Agreement on Tariffs
and Trade (GATT). Arbitration has also been de-
ployed in new forms of disputes developing under
both domestic and international intellectual property
regimes. Various forms of mediation and arbitration
are also being used increasingly to resolve trans-
national disputes of various kinds (political, economic,
natural resource allocation, and ethnic violence) and
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are employed by international organizations such as
the United Nations and the Organization of American
States, as well as multinational trade and treaty groups
(NAFTA, the European Union, and Mercosur) and
nongovernmental organizations in human rights and
other issue related disputes (Greenberg et al. 2000).

Beginning in the United States, but now in use
internationally, mass injury (class action) cases, both
involving personal and property damages, have been
allocated to ADR claims facilities, utilizing both
arbitral and mediative forms of individual case proces-
sing. In legal regimes all over theworld, family disputes
are assigned increasingly to mediative processes, both
for child custody, and support and maintenance issues.
In many nations, this growth in family mediation has
spurred the development of a new profession of
mediators, drawn from social work or psychology,
who sometimes compete with lawyers both in private
practice and as court officers (Palmer and Roberts
1998).

In many jurisdictions some form of referral to ADR
is now required before a case may be tried. In-
creasingly, however, parties to particularly complex
disputes, such as environmental, mass torts, or govern-
mental budgeting, may convene their own ADR
processes, with a third party neutral facilitating a new
form of public participatory process which combines
negotiation, fact-finding, mediation, and joint prob-
lem solving. Such ‘consensus building’ processes have
also been applied to the administrative tribunal pro-
cesses of both rule-making and administrative ad-
judication in a new process called ‘reg-neg’ (negotiated
rule-making or regulation).

Although ADR has been considered, until quite
recently, principally anAmerican alternative to courts,
the use of ADR is spreading slowly around the world,
being used to relieve court congestion, provide ex-
pertise in various subject matter disputes (e.g.,
construction, labor matters, family law), build trans-
national dispute systems for economic, human rights,
and political issues, and to offer alternative justice
systems where there is distrust of existing judicial
institutions. The use of ADR across borders and
cultures, raises complex questions about inter-
cultural negotiations (Salacuse 1998) and multijuris-
dictional sources of law or other principles for dispute
resolution.

4. Contro�ersies

The use ofmediation, arbitration, andADR processes,
in lieu of more traditional adjudication, has not been
without its controversies, reviewed briefly in this
section.

4.1 Pri�atization of Jurisprudence

With the increased use of negotiated settlements,
mediation, and private arbitration, there has been

concern that fewer and fewer cases will be available in
the public arena for the making of precedent (Fiss
1984), and debate about and creation of rules and
political values for the larger community (Luban
1995). As settlements are conducted in private and
often have confidentiality or secrecy clauses attached
to them, others will not learn about wrongs committed
by defendants, and information which might other-
wise be discoverable will be shielded from public view.
Settlements may be based on non-legal criteria, threat-
ening compliance with and enforcement of law. Claims
are more likely to be individualized than collectivized.

Whether there is more privatization or secrecy in the
settlement of legal disputes than at some previous
time remains itself a subject of controversy as empirical
studies document relatively stable rates of non-judicial
case terminations (at over 90 percent in many jurisdic-
tions and across all types of disputes) (Kritzer 1991).

Related concerns about the privatization of the
judicial system include increased indirect state in-
tervention in the affairs of the citizenry through more
disputing institutions, at the same time that the exit of
wealthier litigants gives them less stake in the quality
and financing of public justice systems (Abel 1982).
The debate centers on whether dispute resolution
systems can serve simultaneously the private interests
of disputants before them and the polity’s need for the
articulation of publicly enforced norms and values
(Menkel-Meadow 1995b).

4.2 Inequalities of Bargaining Power

A number of critics have suggested that less powerful
members of society, particularly those subordinated
by race, ethnicity, class, or gender, will be disadvan-
taged disproportionately in ADR processes where
there are no judges, formal rules or, in some cases,
legal representatives to protect the parties and advise
them of their legal entitlements (Delgado et al. 1985,
Grillo 1990–91). Responses from ADR theorists sug-
gest that there is little empirical evidence that less
advantaged individuals or groups necessarily fare
better in the formal justice system, and that soph-
isticated mediators and arbitrators are indeed sensitive
to power imbalances and can be trained to ‘correct’ for
them without endangering their ‘neutrality’ in the
ADR process. Many private ADR organizations have
begun developing standards for good practices and
Due Process protocols to protect the parties and
ensure the integrity of the process.

4.3 E�aluation and Empirical Verification of
Effecti�eness

There are few robust research findings with respect to
the effectiveness of ADR in meeting its claimed
advantages. Recent findings from studies of ADR in
the American federal courts have been contradictory
about whether or not arbitration, mediation, and
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some forms of early neutral evaluation do decrease
case processing time or costs, either for the parties or
the system. Preliminary studies from England dem-
onstrate low usage of mediation schemes (Genn 1999).
Yet studies continue to demonstrate high satisfaction
rates among users of arbitration and mediation prog-
rams (MacCoun et al. 1992), and higher compliance
rates with mediated outcomes than traditional adju-
dication (McEwen and Maiman 1986). In light of the
variation in ADR programs, it is too early for there to
be sufficient data bases for accurate comparisons
between processes.

4.4 Distortions and Deformations of ADR Processes

Within the nascent ADR profession there is concern
that the early animating ideologies of ADR are being
distorted by their assimilation into the conventional
justice system. Within a movement that sought to
deprofessionalize conflict resolution there are now
competing professional claims for control of stan-
dards, ethics, credentialing, and quality control
between lawyers and nonlawyers. Processes like medi-
ation that were conceived as voluntary and consensual
are now being mandated by court rules and contracts.
Processes that were supposed to be creative, flex-
ible and facilitative are becoming more rigid, rule
and law based, and judicialized as more common law
is created by courts about ADR, and more laws are
passed by legislatures. The overall concern is that
a set of processes developed to be ‘alternative’ to the
traditional judicial system are themselves being co-
opted within the traditional judicial process with its
overwhelming adversary culture. Policy makers and
practitioners in the field are concerned about whether
a private market in ADR is good for ‘disciplining’ and
competing with the public justice system or whether,
on the other hand, there will be insufficient account-
ability within a private market of dispute resolution.

5. The Future of ADR

There is no question that the use of a variety of
different processes to resolve individual, organiza-
tional, and international problems is continuing to
expand. New hybrid forms of ADR (as in mediation
on the Internet) are developing to help resolve new
problems, with greater participation by more parties.
Large organizations are creating their own internal
dispute resolution systems. There are clear trends in
favor of mediation and arbitration in the international
arena, where globalization of enterprises and govern-
mental interests require creative and simple processes
that are not overly attached to any one jurisdiction’s
substantive law, to promote goals of efficiency, fair-
ness, clarity, and legitimacy, particularly in regimes
with underdeveloped formal legal systems. It is also
clear that there is competition over who will control
such processes, and which processes will dominate in

which spheres of human disputing and deal-making.
The likely result is that the creative pluralism and
flexibility of ADR will be subject increasingly to its
own forms of formality and regulation in an effort to
keep its promises of efficiency, participation, better
quality outcomes, and justice.

See also: Conflict and Conflict Resolution, Social
Psychology of; Conflict: Anthropological Aspects;
Conflict Sociology; Dispute Resolution in Economics;
International Arbitration; Lex Mercatoria; Parties:
Litigants and Claimants
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C. Menkel-Meadow

Medical Experiments: Ethical Aspects

Experimental methods are of great importance in
social and natural science. This article describes the
nature of experiment, the ethical nature of the experi-
menter–subject relationship, the rights and interests
approach to subject protection, the social impact of
experimental methods, and the social control of
experiment.

1. The Nature of Experiment

While a precise definition of an experiment is hard to
give, for present purposes we can identify the key
elements as (a) a definite state of affairs for investi-
gation (the experimental object); (b) a second definite
state of affairs, similar in all relevant respects to the
experimental object (the control object); (c) deliberate
and controlled modification of the experimental ob-
ject; (d) observation of the experimental object, the
process of modification, the modified object and the

control; (e) systematic comparison of the modified
object and the control. ‘Object’ or ‘state of affairs’ is
deliberately vague: experiments can be performed on
physical systems (for instance, atoms), biological
systems (organisms, populations or ecosystems), or
social individuals or systems (people, social groups,
economies). The experimental and control objects are
normally constructed through selection or statistical
sampling to represent a specified population or natural
or social kind.

1.1 The Ethical Orientation of Experimental
Methods

The ethical issues in experiments arise out of the
various operations performed to constitute, observe,
modify and compare the experimental object and the
control. These issues fall into three main groups: the
interests of the experimental object and control; the
character, motivation and behavior of the experi-
menters; and the impact the experiment has on current
and future social interests. In addition, consideration
must be given to the ethical issues of scientific research
generally: including sound methodology, accurate and
open publication, and fair dealing with the public.

1.2 Experimental Objects, Subjects and Participants

Confusingly, in the literature what is called here the
‘experimental object and control’ are usually referred
to as the subjects of the experiment. There is a whole
history of philosophy leading up to this terminology.
Here it has been avoided, in order not to prejudice the
question of what kinds of thing are the objects of the
experiment. For instance, plants would not normally
be thought of as ‘subjects,’ but people would be. The
term ‘object’ is preferred here, to designate the ‘thing’
on which the experimenter acts. Most experiments
presume or create a docile object which is malleable to
the experimenter’s will. The language of ‘subjects’ is
illuminating too. The subject in an experiment is both
‘subject to’ the experimenter in the political sense,
albeit normally with the subject’s consent (again, there
is a political analogy). But in philosophy or linguistics,
‘subject’ normally means the agent (the subject of a
sentence, the knowing subject), as distinct from the
object, which is acted upon.

These terminological issues are far from academic.
Practically, there is a debate in medical research with
patients about whether it is better to call the ‘subjects’
participants, in part because human-subject research
usually requires the cooperation of its subjects and
their action in compliance with the requests of the
researcher, and in part because the ‘subject’ des-
ignation is felt to be demeaning and oppressive.
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Theoretically, what we call the experimental object
tells us something about what the relationship is
between the researcher and the object. In medical
research into new drugs, early phase research will
involve experimentation on the bodies of animals and,
later, healthy humans, to carry out pharmacological
investigations into the chemistry of the drugs in
complex biological systems. Here the human or animal
body is the research object, not the person of the
individual who ‘owns’ that body and who is the
‘subject’ governing that body. The researcher requires
the cooperation of the individual subject, however this
cooperation is achieved, in order that the body of the
subject be docile and available for objective, phar-
macological study.

Thus it is clear that the relationship between
researcher and object in an experiment is philosophi-
cally complex, and essentially ethical. This ethical
relationship may take on a range of values from the
wholly good to the unequivocally evil, however.

2. The Rights and Interests of the Experimental
Object

The recent history of the ethics of research has tended
to concentrate on the rights and interests of the
experimental object, and control. Humans certainly
have interests, although these may be very difficult to
identify in some circumstances. Adult humans (his-
torically, adult male, white, middle-class humans)
form the paradigmatic instance of the subjects with
interests. At the very least, consideration of interest
involves avoiding unnecessary harm and exploitation
of the experimental object and control. For instance,
placebo controlled trials in medicine can only be
justified if the treatment of the control group is no
worse than it would be if they were not taking part in
the experiment.

2.1 Vulnerable Subjects

Children, the mentally ill, and the unconscious are
often characterized as ‘vulnerable’ subjects. This
relates to their physical vulnerability (exposure to risk
of assault or degradation), and to their inability (or
diminished ability) to consent or refuse to participate
in the experiment. Other kinds of subject (prisoners or
students and employees of the researcher) are defined
as vulnerable because they can consent, but are
vulnerable to exploitation or oppression. More con-
troversially, some kinds of animals are regarded by
some as possessing interests, by virtue of their degree
of consciousness or their ability to suffer pain. Even
more difficult is the relationship between rights and
potential interests, as in the case of embryo research,

for example. In these instances, we move away from a
consideration of the rights and interests of the ex-
perimental object, towards a focus on the duties and
moral character of the experimenter.

2.2 Limits of the Rights and Interests Approach

While the greater part of the academic and practical
literature stresses the rights and interests of individuals
as the foundation of research ethics, there are im-
portant tensions. First, the rights�interests focus tends
to be difficult to assess directly. Most argue, moreover,
that it is indeed paternalistic to try to assess what other
adults ought to want or is in their interest. Hence,
great stress is placed on informed consent. There is a
large research literature on the best ways of obtaining
informed consent, including a literature on the read-
ability of consent forms. This leads to a number of
philosophical and legal problems. Is signing a consent
form the same as consenting ‘authentically’? Does
consent indicate a true, reflective judgment of under-
standing and a wish to participate? Can people consent
to something that is not in their interest? Is consent a
sufficient protection? Consent could be governed by a
‘freedom of contract’ doctrine, which allows that
where two informed consenting adults make an
agreement, no one else has a right to interfere, unless
some third party is harmed by the arrangement. But
this would disallow consideration of exploitative
relationships, inwhich one of the parties is not harmed,
but on the other hand is not fairly benefited. More
generally, consent focuses on individuals, where the
role of the group might be more significant.

The difficulties around consent do not invalidate its
importance, but they do remind us that other factors
are significant too. In the case of subjects unable to
consent, we are forced to consider their interests
objectively, so far as we can, but also the ethical status
of the experimenter. In other words, the duties and
character of the researcher are quite as significant as
the rights and interests of the subjects.

2.3 Respect and Dignity

In the European literature on research ethics, con-
siderable attention is paid to the ‘dignity’ of the human
subject. This is often understood to be a peculiar
property of human beings, from embryo to cadaver,
although arguably there is such a thing as feline
dignity or the dignity of other species too. It would be
unusual to refer to the dignity of a landscape, but
many would argue that while speaking of the rights of
a landscape is absurd, assigning it ‘dignity’ or some-
thing similar, such as ‘grandeur’ or ‘intrinsic value’
would be quite sensible. Dignity arguments are hard to
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apply, and it has been said that ‘dignity’ is something
assigned only to ‘objects’ which are not autonomous.
Thus it is best understood as a concept which
orientates the researcher’s attitude: ethical researchers
take up a certain attitude of respect towards their
subjects.

Most of the ethics of experiments is common
morality—avoiding unnecessary harm, seeking per-
mission, treating people (or animals) with respect and
fairness. What gives experiments their special moral
character is the experimental relationship, which
transforms natural subjects (people, animals, societies,
environments) into objects of deliberate manipulation.
A basic principle of ethics, formulated by Kant, is that
one should treat other people as ends in themselves,
rather than merely as means to reach one’s own ends.
Here the important words are ‘merely’ and ‘people.’
Kant’s principle has been criticized because it ap-
parently excludes societies, animals and environments
from moral consideration. His position can be rescued
in two ways: extending the concept of ‘person’ to
include any creature which has interests, and arguing
that mistreatment of nonhuman objects involves
indirect mistreatment of the humans whose interests
are affected indirectly. More imaginative explorations
of the ethical relationship between researcher and the
object have been proposed, notably by Heidegger,
who proposes that the ‘technological’ attitude itself is
what requires moral assessment. Heidegger strongly
criticizes the attitude to nature which is involved in
turning people and things into mere ‘resources’.
Marxian concepts of alienation and exploitation, and
feminist discussions of the construction of the docile
(female) body run along similar lines. While these
concerns are alien to most medical ethics and most
analytic philosophy, these themes do arise in many
bioethics contexts—for instance, in discussions of
cloning, genetic engineering, environmental ethics,
and ‘healthy volunteer’ research in pharmacology.

3. The Social Impact of Experiments

An issue now widely discussed is who should have a
say in the moral evaluation and social control of
experiments. Most scientific experiments on physical
systems have from the nineteenth century until the end
of the twentieth century been regarded as morally
neutral, progressive and acquiring moral significance
only when ‘applied’. Medical experiments have had a
much more complex public ideology. Some sorts of
intervention—for instance, in economics—have not
been regarded as experiments at all until recently
(because some aspect of controlled and observed
manipulation has been lacking).

Most experiments have a social impact, internally
(the way humans must behave in order for the
experiment to succeed) and externally (the socio-
economic impact of the research). Experiments in

economics or medicine, for instance, can have im-
portant consequences for the participants, which may
persist long after the completion of the study. Ap-
propriate mechanisms for rewarding and compen-
sating subjects are needed. Participants may be re-
quired to adhere to the experimental protocol longer
than they would otherwise choose, in order to preserve
the integrity of the experiment. On the other hand, it
should also be noted that nonexperimental inter-
ventions can be even more consequential than con-
trolled and observed experimental ones, as the move
toward ‘evidence-based medicine’ attests.

Inmany large scale social experiments, participation
needs to be protected by democratic assent to the
study, which can stand in tension with the need for the
subjects to be ‘disciplined’ to behave in compliance
with the protocol. This leads to a need for the social
control of experiments.

3.1 The Social Control of Experiments

In most democratic societies it is now believed that
public scrutiny of research is a good thing, through
participation in the governance and ethical oversight
of research. One important form of participation in
this process is the ‘ethics committee,’ which has been
adopted widely as the chief form of ethical review.
Other forms of public participation, including helping
to set research agendas and standards of performance,
have begun to be tried, particularly in areas of
widespread public concern (genetic engineering or
nuclear power, for instance). A second form of ethical
or social assessment is now extensively practiced, the
‘technology’ or ‘impact’ assessment. This involves
social and economic analysis of interventions, usually
on the basis of more experimentation, and often
involving sociological research.

See also: Bioethics: Philosophical Aspects; Deceptive
Methods: Ethical Aspects; Ethical Dilemmas: Re-
search and Treatment Priorities; Ethical Issues in the
‘New’ Genetics; Ethical Practices, Institutional Over-
sight, and Enforcement: United States Perspectives;
Ethics and Psychiatry; Ethics for Biomedical Research
Involving Humans: International Codes; Experi-
mentation in Psychology, History of; Objectivity of
Research: Ethical Aspects; Psychiatry: Informed
Consent and Care; Research Conduct: Ethical Codes;
Research Ethics: Research; Research Subjects, In-
formed and Implied Consent of
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Medical Expertise, Cognitive Psychology

of

Investigations of medical expertise endeavor to char-
acterize the ways experienced clinical practitioners
and medical scientists perform on a range of ex-
perimental and ‘real-world’ tasks. Expertise research
employs a cross-sectional approach that contrasts
subjects at various levels of training and experience in
view to understand the mediators of skilled perform-
ance. Medicine is a complex, knowledge-rich, and ill-
structured domain. Ill-structured indicates that the
initial states, the definite goal state, and the necessary
constraints are unknown at the beginning of the
problem-solving process.

1. What is Medical Expertise?

The cognitive characteristics of expertise are a highly
organized and differentiated knowledge base, refined
technical skills, and perceptual capabilities that allow
experts to see the world in distinctly different ways
from nonexperts. These are some of the cognitive
mediators of high-level performance as exemplified by
experts. Experts are also well versed in disciplinary
discourse and cultural practices, and can smoothly
coordinate action in team settings. As discussed in
other entries in this volume, the development of
expertise is a function of extensive domain-related
practice and training, typically exceeding 10 years
(Ericsson and Smith 1991).

Although exceptional performance is one of the
distinguishing characteristics of expert, it is prob-

lematic to define expertise in terms of performance. In
cognitive research, expertise is sometimes defined
relative to other cohorts. For example, writers who
have 5 years of experience are more expert than
newcomers to the discipline. More commonly, ex-
pertise is defined according to socially-sanctioned
criteria. For example, Grand Master chess players are
awarded such status when they achieve a certain Elo
rating on the basis of tournament play. The medical
expert is typically a board-certified medical specialist
in subdomains such as cardiology and endocrinology
with some years of experience. Like other professional
domains, medical practice is highly specialized and
medical expertise is narrowly constituted. Research
has documented gradations in performance as experts
work in areas increasingly distal to their domain. For
example, a typical cardiologist is a genuine expert in
cardiology, has substantial aptitude in respiratory
medicine, and would be rather challenged to treat
dermatological patients. Medical knowledge has prol-
iferated in recent years and by necessity, this has led to
greater specialization and narrower bandwidths of
expertise.

2. Medical Cognition

The term medical cognition refers to studies of
cognitive processes, such as problem-solving, reason-
ing, decision making, comprehension, memory re-
trieval, and perception in medical practice or in
experimental tasks representative of medical practice.
These studies often focus on contrasting subjects of
varying levels of expertise on sets of tasks. The subjects
in these studies include medical students, physicians at
varying levels of training and experience, clinical-
specialists, and biomedical scientists. There are two
principle experimental traditions in the study of
medical cognition: a decision-making and judgment
approach in which a subjects’ decisions are contrasted
with a normative model, indicating optimal choices
under conditions of uncertainty and a problem-
solving�protocol analytic tradition in which the focus
is on characterizing cognitive performance on reason-
ing and explanation tasks. This article is principally
concerned with the latter approach. For a more
detailed discussion, see Patel et al. (1994).

3. Diagnostic Reasoning

There are three classes of interdependent cognitive
tasks that comprise clinical medicine: diagnoses, thera-
peutics, and patient monitoring and management.
Diagnostic reasoning has been the focal point of much
research in medical cognition. Diagnoses can be
defined as the process of identifying and classifying
malfunctions in a system. In the process of diagnosis,
a physician makes a series of inferences derived from
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observations including patient’s history, physical ex-
amination findings, laboratory tests and responses to
therapeutic interventions. The foundational studies of
Elstein et al. (1978) on diagnostic reasoning employed
an information-processing analysis of performance
influenced by Newell and Simon’s (1972) seminal
work on problem solving. They characterized the
process of diagnostic reasoning as involving a hypo-
thetico-deductive process in which sets of diagnostic
hypotheses (typically 4 or 5) are weighed against pieces
of available evidence. These investigations, as well as
others that employed a similar approach, found no
differences between students and clinicians or between
physicians of varying levels of competency in their use
of diagnostic strategies. The characterization of hypo-
thetico-deductive reasoning as an expert strategy
seemed anomalous as it was widely regarded as a weak
method of problem-solving used in problems where
little knowledge was available.

As the field of expertise research increasingly
focussed on knowledge-rich domains such as medicine
and physics, the focus of analysis shifted away from
domain-general strategies to the organization of expert
knowledge and its effect on reasoning. Subsequent
investigations documented systematic differences in
reasoning strategies between expert and nonexpert
physicians. They found that when solving familiar
problems, experts’ employed a form of reasoning
characterized by the generation of inferences from the
available patient data to the diagnostic hypotheses.
This forward-directed reasoning strategy was in con-
trast to backward-directed reasoning, where the
direction of inference is from a diagnosis to the ex-
planation of given patient data. Highly skilled phys-
icians, who are not experts in the problem domain,
are more likely to use a mixture of forward and back-
ward-directed reasoning. Backward reasoning, which
is characterized by the generating and testing of hypo-
theses, is akin to the hypothetico-deductive method.
Pure forward reasoning is only successful when work-
ing on familiar problems. Backward reasoning is
considerably less efficient and makes heavy demands
on working memory because one has to keep track of
goals and hypotheses. This strategy is more likely to be
used when domain knowledge is insufficient. Forward
reasoning is disrupted under conditions of problem
complexity and uncertainty. The differential use of
strategies and skills is a function of better organized
knowledge structures that emerge as a consequence of
medical training and clinical experience.

4. Conceptual Understanding in Biomedicine

This section addresses studies that have investigated
the role of basic science concepts in clinical explan-
ations and research that has focused on subjects’
understanding of physiological systems. The first area
of research has examined the ways in which biomedical

knowledge is used by subjects at different levels of
expertise on problems of varying complexity. Patel
and coworkers have demonstrated that basic science
concepts are used sparingly by experts on routine
problems in their own domain of expertise. Inter-
mediate subjects as well as novices tend to introduce
more basic science concepts into their explanations of
clinical problems. These concepts appear to be integral
to the development of explanatory coherence. How-
ever, at certain stages in the acquisition of expertise,
the use of biomedical concepts can actually impede
diagnostic reasoning, resulting in incoherent explan-
ations and misleading diagnostic hypotheses. In more
complex clinical problems, mastery of biomedical
knowledge is correlated with discriminating between
relevant and less relevant problem features and select-
ing among competing diagnostic hypotheses.

The biomedical sciences are prototypical of
domains of advanced knowledge acquisition. These
domains are characterized by complex subject matter
necessitating substantial prior knowledge as well as
standards of coherence that exceed earlier forms of
knowledge acquisition. Several studies have docu-
mented that medical students exhibit significant mis-
conceptions in areas as diverse as cellular respiration,
genetics, and cardiovascular physiology. Misconcep-
tions emerge as a function of both formal and informal
learning. These misunderstandings are not the mere
result of a single piece of wrong knowledge. They
reflect networks of knowledge that consist of elements
that may be correct, partially correct, or substantially
flawed. The study of misconceptions is oriented
towards the detailed analysis of knowledge structures
in order to identify the multiple sources of knowledge
that comprise them. Instructional interventions have
been developed to target specific misconceptions with
the goal of developing more generative and robust
understanding of biomedical systems and concepts
(Feltovich et al. 1989).

There are competing theories on how best to
characterize the acquisition of biomedical expertise.
The knowledge encapsulation theory suggests that as a
function of clinical experience, biomedical concepts
become increasingly subsumed under clinical concepts
at higher levels of abstraction with the same ex-
planatory power (Boshuizen and Schmidt 1992). For
example, explaining symptoms of chest pain and
shortness of breath on exertion can invoke a more
detailed explanation of circulatory function or can be
more succinctly expressed in terms of symptoms
leading to a particular pathophysiological condition.
With increasing levels of expertise, physicians gen-
erate explanations at higher levels of generality using
fewer biomedical concepts. An alternative theory
expresses growth of understanding in terms of pro-
gressions of mental models. A mental model is a
dynamic knowledge structure that is composed to
make sense of experience and to reason across space
and time. Reasoning with mental models involves a
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process of mental simulation and can be used to
generate predictions about future states or derive
causal explanations to account for the development of
a particular problem (Patel et al. 1994).

5. Dynamic Decision-making in Medical Settings

Early medical decision-making research typically con-
trasted physician performance with normative stat-
istical models. These studies documented several
weaknesses in physicians’ decisions, most notably
insensitivity to probabilities and the lack of a rational
approach for weighing evidence. Subsequent research
examined factors such as how problems are framed,
and howuncertainty and risk affect decision outcomes.
This research was shaped by the highly influential
work of Tversky and Kahneman (1974). Human
decision makers are constrained by limitations of
information processing including selective perceptual
capabilities, limited attentional resources, and errors
associated with memory retrieval. These limitations
guide the decision maker to construct simplified de-
cision models and to use heuristics. Heuristics are rules
of thumb that direct decision-making and sometimes
result in biases that cause particular patterns of errors.
Research in medical decision making has similarly
found that physicians exhibit a range of biases that
lead to suboptimal decisions. In general, this research
portrays the expert decision maker as a fallible
reasoner with marked deficiencies in decision analysis.
This is at variance with other perspectives on expertise.
Conventional decision-making research has been
critiqued for the kinds of artificial tasks employed and
the limited perspective on characteristics of domain
competence such as domain knowledge and cognitive
skills involved in making difficult decisions.

An emerging area of research concerns investi-
gations of cognition in dynamic real-world environ-
ments. Naturalistic decision-making research differs
from conventional decision research that typically
focuses on a single decision event among a fixed set of
alternatives in a stable environment. In realistic
settings, decisions are embedded in a broader social
context involving multiple participants and are part of
an extended complex decision action process. Stress,
time pressure, and communication patterns among
different individuals critically affect decision processes.
Naturalistic medical decision-making research within
this tradition has been carried out in areas such as
anesthesiology, intensive care medicine, critical care
nursing, and emergency telephone consultation (e.g.,
Gaba 1992, Patel et al. 1996). These complex social
settings all involve situations of varying levels of
urgency and the smooth coordination of decisions
among individuals with different kinds of expertise
(e.g., cardiologists, nurses, and pharmacists). For
example, three principle objectives in caring for
patients are first to stabilize the patient, then to identify
and treat the underlying disorder, and finally to plan a

longerterm course of action. The information gath-
ering process as well as knowledge is distributed
among several team members. There are some com-
monalties across these investigations including how
level of urgency affects decision-making strategies.
Under conditions of high urgency, decisions and
actions are taken with minimal justification and delib-
eration and follow a pattern of satisficing. In addition,
senior team members such as the attending physician
are essentially responsible for the course of action
taken. Under less urgent conditions, multiple options
may be considered and deliberated, and the decision
process is somewhat more democratic in nature. De-
cisions leading to actions, for example to administer a
certain drug, have immediate consequences (positive
and negative) and iteratively inform future decisions.
Recent research has also begun to characterize the
factors that contribute to successful collaboration and
performance among medical teams. This research
suggests the need for a view of medical expertise that
situates the individual practitioner within a particular
social context and recognizes that although knowledge
and skill are critical determinants of expertise, the
ability to employ distributed cognitive resources (e.g.,
the knowledge and memory of other individuals),
coordinate decision-action cycles, monitor continu-
ously changing situations, and when necessary, offload
information to others are equally valued attributes.

See also: Ethics for Biomedical Research Involving
Humans: International Codes; Expert Systems in
Cognitive Science; Expert Systems in Medicine;
Medical Profession, The; Science and Technology
Studies: Experts and Expertise
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Medical Geography

Medical geography deals with the application of major
concepts and theories derived from human and physi-
cal geography to issues of health and disease. As such,
it is not only a rapidly growing subfield of geography,
but should also be considered to be a field within
public health. Most of the rapid growth of medical
geography has occurred since the end of World War
II, and has been based on developments in geography,
the social sciences generally, and the health sciences.
Recently, in a reaction to what has been seen as an
overemphasis in medical geography on the ‘medical
model’ of disease, some have suggested that the field
be renamed ‘the geography of health’ or ‘the geo-
graphy of health and disease’ (Kearns 1993). The
development of medical geography reflects the ac-
knowledgment that issues of health and disease are not
only scientifically interesting, but that health is crucial
to human welfare.

1. Traditions of Medical Geography

There are four major foci of medical geography. These
are: (a) the analysis of relationships between culture,
behavior, population, environment, and disease (usu-
ally termed ‘disease ecology’); (b) the identification of
spatial patterns of disease, and the explanation of
those patterns based upon the social, environmental,
and cultural processes that generate those patterns; (c)
the analysis of geographical considerations in the
planning and administration of health systems; and
(d) the consideration of health and disease in the
broader contexts of society, political economy, social
structure, and patterns of power.

For much of the twentieth century, there was a
division between research in the geography of disease
and the geography of healthcare (Mayer 1982). The
former was concerned with the analysis and under-
standing of spatial patterns of disease; disease as the
result of maladaptive relations between people and the
environment; and disease as the result of interrelations

between population, behavior, and environment
(Meade 1977). Much of this was based on the work of
Jacques May (May 1958), a surgeon turned medical
geographer at the American Geographical Society,
who wrote extensively about the ecology of disease,
and the geography of nutrition. The ecology of disease
considers the complex relations between the physical,
sociocultural, and biological environments on the one
hand, and the resulting patterns of disease on the
other. May argued that for disease to occur, there
must be a coincidence in time and space of agent and
host. This statement reflects the implicit emphasis in
early medical geography on the geography of in-
fectious diseases. Agents, in this tradition, are the
organisms that cause infectious diseases. Most of these
are microorganisms such as viruses, bacteria, proto-
zoa, and helminths (worms), although many helminths
are also large enough to be grossly visible. ‘Hosts’ are
those organisms that harbor the disease. Most medical
geography has been concerned with human hosts,
though there is no reason that diseases among non-
human organisms cannot also be analyzed geographi-
cally. Some diseases, such as African Trypanosomiasis
(African Sleeping Sickness) and yellow fever involve
animal reservoirs, and disease ecologic analyses must
therefore consider animal behavioral and spatial
patterns.

The other major tradition of medical geographic
research has dealt with geographical aspects of health-
care provision. Themes such as geographical aspects
of access to healthcare; optimal location of facilities,
ambulances, and services; and the regional planning
and distribution of health systems have figured promi-
nently in this tradition.

Until recently, the two major traditions of thought
in medical geography—the geography of disease and
the geography of healthcare—have been considered
separately, the two are frequently inseparable and
usually have mutual implications for one another. For
example, the geographical distribution of disease is a
major determinant of demand and need for healthcare,
and this should be an important influence on how and
where healthcare is provided to populations. Similarly,
the geographical distribution of care can exert a strong
influence on the changing distribution of disease.

Though the geography of disease has major implica-
tions for healthcare provision, the analysis of disease
patterns and the underlying explanation of those
patterns have scientific importance in itself. Biological
and epidemiological characteristics of the population,
environmental exposure to both infectious agents and
environmental pollutants and toxins, social and econ-
omic characteristics of the population, and the genetic
predisposition of the population to certain diseases
influence the distribution of disease. The role of genetic
influences has been increasingly apparent in medicine
and medical science, but the health-related social
sciences, including medical geography, have tended to
minimize the importance of genetic influences. Genetic
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influences operate at two levels: one is the genetic
predisposition to certain diseases, and the other is the
genetic determination of disease. To illustrate the
former, family history is a major risk factor for
diabetes mellitus, coronary artery disease, and many
cancers. Genetic influences in this context operate in
the context of individual experience—certainly, habits,
customs, and behaviors all contribute to these diseases.
The genetic determination of some diseases is less
complex on a social level. The cause of diseases such as
Tay-Sachs Disease, sickle cell anemia, Down’s Syn-
drome, and others are completely genetic.

2. The E�olution of Medical Geography

Most medical geographers identify Hippocrates as the
first known medical geographer. In addition to being a
prominent Greek physician, he was also a major
thinker in the relationships between the physical
environment and health. In his essay, Of Airs, Waters,
and Places (Dubos 1965), Hippocrates noted the
importance of climate, water, and other physical
characteristics as influences on the health conditions
of areas. This was a major advance at the time, in
terms of an implicit recognition that disease was not
due to divine or mystical forces, but rather to various
aspects of the physical environment. Malaria, for
example, is a ‘vectored disease’—anopheline mos-
quitoes transmit the parasites responsible for malaria
(plasmodia) from person to person. The only way in
which malaria can be contracted without the anophe-
lines that are implicated in its transmission is through
blood transfusions. Anophelines can only live in
certain climatic, hydrologic, and geomorphologic con-
ditions, depending upon the species of anopheline.
Thus, certain environments are not conducive to the
existence of anophelines. When this is the case, malaria
is absent. This physical relationship was a major
theme of Hippocratic thought, and attests to the
importance of the human–environment relationship
as an influence on disease.

Few advances were apparent in medical geography
until the latter part of the eighteenth century and the
nineteenth century, with the advent of the ‘public
health movement’ in Europe and the Americas. It may
be incorrect to think of this as a monolithic movement,
but the major idea behind it is that a number of
thinkers and social activists saw the local environment
as a determinant of public health. Much of the
attention was somewhat naively devoted to cleanliness
and the minimization of filth for aesthetic purposes,
but a major portion of this movement sought to
improve the health conditions of the population by
improving cleanliness, particularly in urban areas.
Rodent control, water quality, and air quality were all
major issues in the public health movement, and many
diseases are associated with an abundance of rodents,
poor water quality, and air pollution. The bubonic

plague—the Black Death—which exerted a major
influence on European history and has been important
in other areas of the world, cannot occur in the
absence of rats that carry the fleas that transmit the
plague bacillus. Many diseases are waterborne, and
these waterborne diseases such as cholera and other
diarrheal diseases are major sources of illness in
developing countries.

Much of the attention given to environmental
influences on disease was countered by the discovery
that specific microorganisms caused many diseases.
This was caused by the development of microscopic
techniques, and focussed attention on the microscopic
level. The ‘germ theory of disease’ exerted a profound
influence on science and medicine that countered the
major emphasis of geographic studies on the macro-
level. It was not until the second half of the twentieth
century, with the development and emphasis on the
field of environmental health in public health, that
there was a major refocusing on the larger scale.

Other roots of medical geography in the nineteenth
century came from efforts at disease mapping at the
global and national scales. Some of this was the result
of the need for imperial powers to know what diseases
they could expect to encounter in foreign lands.
Another impetus was the scientific curiosity of indivi-
duals such as August Hirsch, in his Handbook of
Historic and Geographical Pathology (Hirsch 1883).
This began the tradition of disease mapping which has
always been important in medical geography.

The practical utility of disease mapping and medical
geography was further realized during World Wars I
and II, where again it became important to know what
diseases would be encountered by troops who went
abroad from their homelands. Disease mapping thus
played a role in the wars.

Following World War II, the major emphasis on
medical geography was initially on the development of
disease ecology, first based largely on the work of
May, and subsequently on that of Learmonth (1988)
andotherswhoalso sought to understand the interplay
of biological, cultural, and environmental factors in
disease. The mobility of populations also became a
theme for investigation. One of the major themes in
geographical thought has been the investigation of
migration and spatial interaction. Such has also been
the case in medical geography. Prothero (1965), for
example, investigated the role of migration in malaria
transmission. This research was influential in the
formation of policy with the World Health Organi-
zation (WHO).

The ‘quantitative revolution’ in geography of the
1960s provided an impetus to new techniques of
studying disease and healthcare. Some of the earliest
research using more sophisticated quantitative tech-
niques were by researchers such as Gerald Pyle (Pyle
1971) who investigated the spatial patterns of cancers,
heart disease, and stroke in Chicago. This research
was also significant in that it represented some of the
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earliest research by geographers to relate the spatial
patterns of disease at a metropolitan level to urban
structure, and to emphasize the geographical patterns
of noninfectious diseases.

The quantitative revolution was also significant in
that geographers, who were educated in this tradition,
and particularly in urban and transportation geogra-
phy, began to study the geography of healthcare. They
also assessed the spatial behavior of those seeking
healthcare and geographical access to facilities, and
patterns of inequity and inequality based upon stat-
istical studies and large databases. Some of the most
significant work came out of the Chicago Regional
Hospital Study, co-directed by the geographer
Richard Morrill. This large project resulted in nu-
merous publications and a heightened understanding
of the role of numerous spatial factors in the structure
of urban healthcare systems (Morrill and Earickson
1968). Some of the major findings of this project were
that individuals did not always seek the nearest sources
of care; that hospitals were not located optimally for
the population that they served; and that factors other
than geographical accessibility were important in
where people got their care. It also resulted in thought
about the differences between equality and equity in
the geography of healthcare.

Another subject of many studies following the
beginning of the quantitative revolution was spatial
studies of disease diffusion or spread. Most of this
work concerned and continues to concern contagious
infectious diseases. One of the earliest was Pyle’s study
of the diffusion of cholera in the USA in the nineteenth
century (Pyle 1969). This research demonstrated that
the spread of cholera, in three separate epidemics in
the nineteenth century, reflected the change in regional
structure and connectivity. As transportation systems
developed and places became better connected from
the early to the late nineteenth century, the pattern of
spread of cholera changed from a distance-based
contagious diffusion pattern to one based more on the
settlement hierarchy, and therefore usually termed a
‘hierarchical’ pattern by geographers.

3. Diffusion Studies and Geographical
Information Systems (GIS)

3.1 Diffusion Studies

Disease diffusion has been a dominant theme in
scientific medical geography. Subsequent to Pyle’s
analysis of cholera, the major advances in under-
standing diffusion have come mainly from the math-
ematical modeling of contagious disease diffusion.
Among the most influential studies have been those by
Cliff and others (Cliff et al. 1981) which combined
mathematical models with historical analyses of
measles in Iceland. Iceland was chosen because it has
been, historically, a relatively isolated island com-

munity, and the disease dynamics may be studied with
less concern from constant introduction of new cases
from outside than in virtually any other region of its
population and size. Thus, the internal spatial dis-
tribution of disease is more easily studied in such an
environment. One of the major findings of these
models of measles diffusion is that it is possible to
predict the location of an epidemic but not its severity,
or its severity but not its specific location. One major
task for the future is to develop a truly predictive
medical geography that can be precise in predicting
the time, location, and severity of epidemics. However,
this level of prediction remains elusive.

Reflecting the worldwide importance of HIV�
AIDS, there have been many studies of the geo-
graphical patterns and diffusion of this pandemic.
Major works have been written on the spread of
HIV�AIDS, the dynamics of the epidemic, and its
regional context at the national and international
levels (e.g., Gould 1993, Shannon et al. 1991).

3.2 Geographical Information Systems

As in other areas of geography and public health, the
development of geographical information systems
(GIS) has proven to be a major innovation in medical
geography. It allows the interactive display of many
layers of spatial data, so that, for example, knowing
the environmental requirements for the survival and
propagation of a vector can lead to a precise display of
areas where that vector might survive. An overlay with
a ‘buffer’ depicting the range of flight for the vector
can illustrate graphically the predicted areas to which
the vector can fly. This can then be combined with a
view of population distribution. Such a depiction may
facilitate the specification of where a disease may
remain endemic. This does not necessarily represent a
fundamental conceptual innovation, but certainly is a
technical advance. It gives more precision to the
concepts of disease ecology that also deal with the
range and habitats of vectors. Predictions of the future
distribution of the disease are then possible based
upon the predicted changes in population distribution
and environmental modification. These techniques
have been used to address the predicted changes in the
distribution of vectored diseases that might transpire
with conditions of global warming and sea level rise.
The use of GIS has not been restricted to research by
medical geographers per se, but has been responsible
in itself for the growing awareness of the importance
of geographical patterns of disease generally in public
health and medical disciplines.

4. Health and Social Geography

Healthcare provision is one element of social policy,
and this observation has been responsible for some
writers placing medical geography within the purview
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of social geography (Kearns). Health is not merely a
medical phenomenon, but is partly a product of social
and economic conditions. Just as there has been the
development of social epidemiology as a field within
public health, so too have writers analyzed the
relationship between socioeconomic patterns and pat-
terns of healthcare provision. Some of this emphasis
came out of the earlier ‘welfare geography,’ whose
proponents sought to develop effective indicators of
social well being, and then to appreciate the geo-
graphical variation and explanation of those. This also
parallels the WHO’s definition of health as a positive
state, and not just the absence of disease. This
reconsideration has itself represented the major im-
petus between the ‘new public health,’ which seeks to
understand the conditions that promote health, and
then to implement policies at a variety of scales that
will promote positive health.

Some have suggested further that the use of the new
‘social theory’ in geography should extend to medical
geography as well. It is difficult to describe the
contours of social theory in geography in 2000, but it
is clearly something other than classical sociological
theory. Rather, it is an amalgam of Marxist, struc-
turalist, and postmodern concepts. There are some
major overlaps in this somewhat broad school of
thought with the arguments that medical geography is
a subset of social geography, but the major concepts
that social theory has brought to medical geography
go somewhat further than that. Health is a social
condition, created by social and economic structures.
Moreover, health, in the tradition of social theory, is a
culturally and socially defined concept. Thus, the very
categories that are used in defining and discussing
health and disease are products of society, and what
the discussion reflects, more than anything else, are
social concepts. The subject of study thus becomes
transformed from the geography of health and disease
to the social meaning of health and disease. This is why
there is resistance among the proponents of this
approach to referring to the geography of health and
disease as ‘medical geography’—because ‘medical’
implies the ‘medical model’ of disease, diagnosis, and
treatment. It is seen as reflecting the dominance and
power structure of contemporary medicine, and the
biologically oriented concepts of medicine and medi-
cally related sciences, rather than the social concepts
described above. A balanced discussion of the geo-
graphy of health and disease must include this
approach, yet it is difficult to evaluate the contribution
of these concepts beyond the truisms that they reflect.
A valid question is has this set of approaches led to a
greater understanding of the geography of health and
disease? They certainly provide context. Whether they
lead to greater understanding, though, of how and
why health and disease are distributed as they are
remains to be seen.

Studying the social meanings of health and disease
can bear a strong relationship with literary analysis,

treating discussions of health and disease as ‘dis-
courses’ or texts to be analyzed in the same way as
literary texts. This is done in the hope that this will lead
to greater understanding of the ‘meaning’ of the
language and concepts that are used to discuss health.
In the social sciences generally, such an approach is
frequently termed ‘discourse analysis.’

An outgrowth of this tradition, and the emphasis on
the sense of place and the ‘lived experience’ of place in
geography is the recent interest in medical geography
on the importance of place for health, disease, and
healing. Places with which people can identify have
been termed ‘therapeutic landscapes’ (Kearns and
Gesler 1998). The human dimensions of place are
taken to be important in the process of healing. People
are ill, recover, and remain well in specific places that
they experience in personal ways. Explorations of the
sense of place in medical geography are an important
new direction for the field.

5. Political Ecology of Disease

Human modifications of the environment have led to
changing patterns of health and disease. The human
impact on the landscape is usually the result of broader
social and political forces. For example, Fonaroff
(1968) demonstrated how changes in Trinidad’s wage
economy removed people from cacao cultivation as
their major occupations and resulted in increased rates
of malaria. This was because people continued to
cultivate cacao and other crops in fields at their homes,
and did this at dawn and dusk—precisely when
anopheline mosquitoes are most likely to take a blood
meal. Thus, changes in the overall economy and in
patterns of employment essentially caused increases in
malaria incidence and prevalence. The same was true
in Meade’s study of land use changes in Malaysia
(Meade 1976) where she demonstrated that the in-
tensive development of rubber plantations exposed
laborers to malaria because of land use changes that
resulted in the development of environments favorable
to anopheline reproduction at precisely those locations
where laborers congregated on rubber plantations.
Taking a longer historical view, the same is true of
Lyme disease in the northeastern USA (Mayer 2000).
Suburbanization has led to the exposure of people to
‘edge environments’ on the urban periphery adjacent
to second growth forest. These are areas that deer
preferentially settle, and deer are implicated in the
transmission of ticks that serve as the vectors for Lyme
disease. Thus, people, agents, and insect vectors are
brought into contact with one another, as a result of
broader population pressures, land use changes, hous-
ing developments, and other social factors. Under-
standing how government power and human action
has resulted in changing patterns of disease has
suggested that the concepts of political ecology may be
applied to understanding disease patterns—they can
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be the unintended consequences of decisions and plans
in a variety of arenas that result in environmental
modification (Mayer 1976, Mayer 2000).

6. Geography and Health Systems Planning

One of the applications of medical geography to
health services policy is particularly important in
centrally planned and financed health systems such as
in the UK. Geographical concepts are crucial to the
planning, budget allocation, and needs assessment
processes in the National Health Service (NHS). For
example, the NHS is divided into regions and sub-
regions (districts). Funds are allocated to districts and
regions, and plans developed based upon regional
needs. These needs are assessed on the basis of health
indicators, regional demographics, and past trends in
specific areas. Facility construction and location are
anticipated well into the future, and hospitals cannot
be modified in their scope of services, size, or facilities
without formal approval at the national level. Referral
patterns from primary care practitioners (GPs—or
‘general practitioners’) are based largely on proximity
to hospitals and specialist consultants. Patients are not
free to travel long distances to facilities of their own
choice under the NHS—rather, regions are allocated
to specific facilities that serve those regions. This is
very different to the system that has evolved in the
USA, in which there is very little regional planning
and co-ordination of facilities and services. Though
there were mechanisms for regional planning in the
past, these programs were virtually eliminated in the
early 1980s as the US healthcare system moved to
more of a market orientation.

This is not to say that geographical considerations
are not used in the delivery of care in the USA.
Trauma systems—formal arrangements of hospitals
and prehospital care providers for the treatment of
serious injuries—are highly regionalized, with formal
patient transfer protocols to higher order centers for
the most serious injuries. The same is true for burn
care, organ transplantation, and certain other services
in selected states and metropolitan areas. For the most
part, however, hospitals are able to offer whatever
services their planners and administrators deem ap-
propriate. The assumption is that the institution (and
presumably the public) will benefit if the market can
support those services, and if the market cannot
support those services, then they will eventually be
eliminated. Needs and demand assessment based upon
the population geography of hospital service areas is
crucial in individual institutional planning. Thus,
needs are assessed in the USA by private facilities in
much the same way as any business will assess regional
demand for goods. A government orientation that is
evident in centrally planned and financed systems such
as the NHS is thus not evident in the USA, though
individual institutions still focus on regional need. It is

more marketing, though, than public service planning.
The US system is anomalous in a global context,
where most countries have some form of nationalized
system. Along with these nationalized systems comes
the regional planning of facilities and institutional
interrelationships.

7. Medical Geography and Indigenous Health
Systems

Many societies, and particularly developing countries,
have at least two different healthcare systems that are
usually not well integrated. The first is Western-style
medicine, with its coterie of diagnostic and therapeutic
technologies, medications, and vaccinations. The sec-
ond is a less formal but important system of trad-
itional or ‘indigenous’ medicine and healing (Good
1987). As the name implies, this system is deeply
ingrained in the local culture, and is frequently better
accepted by the population than is Western medicine,
which is frequently imposed on the society from the
outside, or from the national healthcare bureaucracy.
Traditional healing may involve herbs and herbal
medicine, spiritual healing, and even shamanism. One
of the major challenges is integrating the two very
different systems together. They have different as-
sumptions of the nature of illness and disease, and
obviously different practices of healing and diagnosis.
Since indigenous medicine is so frequently better
accepted by the local population than is Western-style
medicine, people may choose preferentially to use
traditional healers rather than Western physicians.
This makes traditional medicine more accessible to the
population because of fewer cultural barriers, and
also because there is usually a greater number of
traditional healers than physicians in developing
countries. This suggests that the geographical ac-
cessibility of traditional healers may be greater than
that of Western-style medical personnel. However, for
many diagnosable conditions, such as infections,
surgical conditions, trauma, and other problems,
Western medicine has more effective treatments than
does traditional medicine. For other conditions, such
as stress-related disorders, traditional healers are often
effective. Anthropologists have studied the cultural
integration and barriers, and geographers have studied
the relationship between these two systems. The
greater accessibility to the population of traditional
healers suggests that a major opportunity to serve the
population resides in integrating the two systems, such
that people treated with conditions that are most
appropriately treated by Western medical personnel
can be seen by physicians and auxiliary personnel,
whereas those with conditions that are treatable by
traditional healers can be seen by those individuals.

This whole approach may be included in the cultural
study of healthcare, in which ‘alternative’ or ‘com-
plementary’ medicine become major subjects of study.
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Data from developed countries also indicate that the
majority of people frequently consult personnel such
as chiropractors, massage therapists, and homeopaths
who are usually not considered part of the formal or
‘legitimate’ system of healthcare (Gesler 1991).

8. Future Research

Future research in medical geography is difficult to
predict. The following areas are likely to be major foci
in the next two decades: (a) the development of a
predictive medical geography, in which future geo-
graphical patterns of disease may be foreseen with
reliability; (b) the analysis of health and disease in the
contexts of society and social values; (c) the relation-
ships between global change, including global en-
vironmental change, such as global warming, and
patterns of disease; (d) the political economy of health
systems, and the political ecology of disease; (e) the
development of new methodologies and the integra-
tion of existing methods, such as mathematical medi-
cal geography and geographical information systems.

See also: Healing; Health: Anthropological Aspects;
Health Policy; Medical Sociology; Public Health;
Public Health as a Social Science
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Medical Profession, The

Social studies of the medical profession involve the
analysis of medicine as an occupation. The emphasis
lies not on the technical discoveries of medicine or on
the biographies of great physicians but on the ways in
which the production and application of knowledge in
helping prevent, cure, or care for illness is a social
activity. Social science studies of medicine are his-
torical and structural and not only cross-sectional and
psychological. To understand medicine we need to
explain its historical development. This article focuses
on medicine in the English-speaking world.

1. Introduction

1.1 Medicine as a Profession

The traditional professions have a history rooted in
the guilds of the Middle Ages (Krause 1996). In the
nineteenth century the professions promised a mode of
work which provided an alternative to the deadening
factory systems of the day. Today bureaucracy and
profession are contrasting work principles, the former
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characterized by hierarchy and routine, the latter by
autonomy and self-direction.

In the 1930 to 1960s and in comparison to ‘ordinary’
occupations, the professions were viewed as having
unique attributes including an esoteric body of know-
ledge, a code of ethics, and an altruistic or community
orientation. Yet studies of specific professions, in-
cluding medicine, indicated that they were not as
rigorously self-regulating, ethical, or ‘community
oriented’ as their doctrines asserted. By the latter part
of the twentieth century the professions were seen as
exploiting their power to reduce competition, to secure
higher incomes, to entrench their task monopolies,
and to protect as much as correct or discipline, their
own miscreants. The core of professional identity
came to be defined as control of the content of work
and professionalization as a strategy for attaining and
maintaining control over a set of tasks (Freidson 1970,
Larson 1977). Social studies of medicine reflect this
increasing skepticism about professional altruism
(Saks 1995).

1.2 A Heterogeneous Profession

To speak of ‘the medical profession’ is to ignore the
profession’s internal and international variation.
Within particular countries there are dozens of medi-
cal boards, associations, and regulatory agencies.
Public health and curative medicine have divergent
aims and somewhat competing philosophies. Phys-
icians work in a variety of organizations and settings
which differentially shape their work and orientations.

Internationally, medicine ranges from doctors using
basic medical equipment to highly skilled experts
employing complex computer-assisted procedures. It
encompasses practitioners who routinely accept bribes
to high status doctors catering to elite clients. While
some countries or regions have a physician oversupply,
others need more physicians. Internationally, the ratio
of physicians relative to population ranges from two
(in Chadd, Eritrea, Gambia, and Malawi) to over 400
per 100,000 population (Cuba, Georgia, Israel, Spain,
Ukraine). Globalization has, however, been accom-
panied by an almost universal reverence for highly
technical medicine to which elites around the world
want access. Doctors are generally of high social
standing.

2. Historical De�elopment

In the second half of the nineteenth century medicine
was fragmented and fractious, composed almost en-
tirely of males and faced with a variety of competitors
from midwifery to homeopathy within pluralistic
healing systems. Many laypersons thought they knew
as much about health and illness as physicians. While

anesthetics and aseptic techniques had helped to
improve surgical procedures, medical therapies gener-
ally were not far removed from the bleeding,
blistering, and purging prevalent earlier.

By the middle of the twentieth century, in less than
100 years, medicine had risen from its previously lowly
position to one of social and cultural authority (Starr
1982). Medical power was considered to be legitimate
and justified. Physicians controlled key health care
institutions and were the acknowledged experts in
what constituted disease and what should be done
about it. In mid-century, unlike in earlier times
patients generally benefited rather than suffered from
visiting a doctor. Medical education was lengthy,
rigorous, and science and technology based. Entrance
into medicine was highly prized and competitive.
Physicians had high status, unprecedented autonomy
and authority, and high incomes. Medicine was
dominant within health care (Freidson 1970, Larkin
1983, Starr 1982, Willis 1983�89).

At the end of the twentieth century, ever more
complex instruments permit a new gaze into and
through the human body. Innovative therapies and
technologies are announced daily. Treatments promise
to make even cancer more like a chronic illness than an
acute fatal disease. The amelioration of symptoms is
important.

The major trend for medicine has thus been that of
an increasingly scientifically sophisticated, powerful
and efficacious profession. There are, however, dis-
senting views. Medicine has possible iatrogenic effects
on the individual, the institutional, and the social level
(Illich 1975). Powerful technologies and pharmacolo-
gies often have negative side effects. Medicine still is
more effective at treating injuries and trauma and
acute disease than it is at curing the rising tide of more
chronic diseases in aging populations. Medicine indi-
vidualizes the social causes of illness and may rob the
public of the inclination to view themselves as re-
sponsible or competent regarding their own health.
The proliferating use of antibiotics creates more
deadly drug-resistant organisms. Ever-more aspects of
life are viewed as posing a threat to health rather than
accepted as a normal part of life. Analyses indicate
that more doctors and more health care are not the
major factors leading to the improved health of
populations (Evans et al. 1994, McKeown 1979).
Medicine is criticized both for being too scientific and
not ‘humane’ and for not being scientific enough in
testing its own procedures. The profession is accused
of self-interest in its attempts to hinder, prevent, or
shape the establishment of health care systems de-
signed to ensure more equal public access to health
care.

2.1 Medicine, Central and Powerful yet Challenged

Medicine is always part of, rather than ‘above’ society.
In the nineteenth and early twentieth centuries medi-
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cine was overtly, sexist reflecting the patriarchal social
structures of the time. Women patients were viewed as
fragile victims of their own uteruses (Ehrenreich and
English 1973). Before and during World War II, the
profession in Germany actively displayed anti-Semit-
ism and physicians took part in the Holocaust. Under
state command economies, medicine frequently, as in
psychiatry, served the purposes of the state in oppres-
sing or subduing citizens. In Europe and North
America, medicine early on was eugenicist and, in
many jurisdictions, physicians sterilized the mentally
ill or retarded. Later, tranquilizers used by doctors to
treat depression in women also served to ‘adjust’
women to what are now perceived as oppressive social
roles. Given the tendency to reflect the interests,
values, and regulatory regimes of the era in which it is
embedded, medicine can be seen as part of the
movement to control and regulate populations
(Lupton 2000).

Medicine is part of the movement towards medi-
calization, the tendency to view human phenomena,
not in terms of right or wrong, but in terms of health
and illness. Yet the medical profession is not the only
source of such medicalization. Health care is the
source of profits within a rapidly expanding medical–
industrial complex. Nonprescription drugs and food
supplements are as popular as prescription drugs. The
drug industry is one of the most powerful drivers of the
health field and its research directions and appli-
cations.

We are living in a ‘risk society’ (Beck et al. 1994).
Almost any activity now carries with it an assessment
of the possible threat to health and safety that it
contains. In a secular and materialist society, human
life is not viewed as preparation for an afterlife but as
an end in itself. There is a desperate desire to delay
death, avoid or control risks, and to appear and be,
young and vigorous, or at least not old and decrepit.
In all of these areas medicine has something to say.

Nevertheless, seemingly at the height of its powers,
and with new genetic discoveries promising much
more in the coming decades, medicine faces challenges
from all those whom it had previously controlled or
influenced, from patients to governments (Hafferty
and McKinlay 1993). In what follows, the historical
rise of, and contemporary challenges to, medicine are
traced through a brief analysis of medical knowledge,
education, practice, and discussion of ‘the rise and fall’
of medicine.

3. Medical Knowledge

Medical knowledge and medical power are intimately
related. Control over the production of knowledge as
well as credentialism are methods whereby medicine
has attained and maintains control over health care.

The profession administers the production of knowl-
edge in medical schools or health science complexes.
Physicians are the guardians of access to patients and
to prescription drugs, crucial aspects of the research
endeavor.

Yet, doctors in the eighteenth and nineteenth
centuries claimed authority, not on the basis of science,
but because of their gentlemanly status. This authority
was underwritten by attendance at elite universities
and knowledge of classical learning. Medicine was a
male middle-class enterprise. Ever-increasing educa-
tional requirements served to discourage, or weed out,
working class and minority groups.

In the nineteenth and twentieth centuries medicine
asserted authority because of its association with the
rapidly rising prestige of science. Medicine was one of
many groups claiming to be using science to improve
human well-being. But this was a particular kind of
medicine. A medicine based on individual biology and
the germ theory gained ascendance over a public
health medicine focused on the social roots of illness in
poverty and poor living conditions.

Recent developments have undermined the auth-
ority of medical claims to expertise. New forms
of knowledge challenge these professional under-
pinnings. In the late twentieth century nonphysician
experts question the efficacy of particular medical
procedures. New corps of clinical epidemiologists and
others, often at the behest of governments, are busy
formulating what works and what does not. Even
clinical work can be routinized through medical
guidelines or protocols.

In the application of medical knowledge to practical
problems, the essence of what it means to be a
profession, medicine develops interests not necessarily
pregiven by medical knowledge and not necessarily
congruent with the needs or interests of patients, the
public, or payers (Freidson 1970). To serve its own
interests medicine in many countries opposed ‘state
intrusion’ into health care or attempts to make access
to care more equitable (Hafferty and McKinlay 1993).

The current ‘rationalization’ of health care has
weakened the links between medical knowledge and
medical authority both regarding medical control over
health care systems and over clinical work (Gabe et al.
1994, Hafferty and McKinlay 1993). Economists,
planners, and managers claim more expertise in health
care policy than physicians. State or corporate in-
volvement in health care systems, new modes of
payment, financing of equipment, insurance company
scrutiny, for-profit health corporations, state proto-
cols, and clinical guidelines shape what doctors do in
their day-to-day work.

The relationship between medicine and the social
sciences has itself changed. Once medicine used the
social sciences to accomplish its own tasks. Typically,
social scientists were asked to help understand why
some patients did not ‘comply with’ medical regimes.
Now, social science has begun to undermine medical
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authority through challenging the biomedical para-
digm, through its focus on medical power and self-
interests, and for its support of the view that health is
determined more by social factors than it is by health
care. Social science analyses were once ‘in’ medicine
but are increasingly now ‘of’ medicine.

The foundations of medical knowledge are being
challenged by new views of science in which knowledge
is viewed as being socially constructed or determined
rather than science directly reflecting ‘nature.’ There
are now claims that medicine is ‘constructing’ the body
rather than simply ‘discovering’ it (Lupton 2000).
Biomedicine is not viewed as scientifically neutral but
as a truth claim in contests over power. From this
perspective the profession is also conceived as part of
state attempts to control populations through implicit
methods of ‘surveillance’ and of inculcating norms of
behavior through various medically approved ways of
thinking and acting (Petersen and Bunton 1997,
Turner 1995).

4. Medical Education

In the late nineteenth and early twentieth centuries
university education became the official certification
of professional standing. Medical training changed
from a rather haphazard process, given in some
countries in profit-making schools, to a scientific
education, most often accomplished in public univer-
sities (though in some countries the most prestigious
schools were in private colleges and universities). The
Flexner Report in the United States in 1910 reflected
the triumph of the new biomedicine and was important
in making university education more scientific and
laboratory based, on the German model. Dozens of
schools were closed and exclusionary tactics and
credentialism raised the status of the profession,
controlled competition within, and helped reduce
competition without (Larson 1977).

By the mid-twentieth century medical students
generally took four years of education followed by
internship and perhaps another three or four years of
specialist training. Usually the first two years were
science based with clinical training being introduced
over the subsequent years. Throughout the century the
power of the universities and medical schools or the
state over medical education increased and the direct
power of the profession over curriculum and even the
number of students being trained decreased.

Medical students are now more diverse in back-
ground. Jews are no longer overtly excluded or
ostracized and, beginning in the 1960s, women formed
an increasing proportion of the medical school popu-
lation. Other minority groups are still not equitably
represented among medical students and practitioners
but now as much for class reasons as because of race or
ethnicity.

Early social science perspectives had held to the
view that what physicians did in their practices was a
reflection of the training they had undergone. By
contrast, in the 1970s it became accepted wisdom that
the behavior of physicians was more a reflection of the
work situation in which they practiced than it was of
their educational experiences (Freidson 1970). Medi-
cal students were being socialized into the role of the
medical student rather than into the role of the
physician. They learned how to study, how to be
emotionally detached from patients, how to tolerate
clinical ambiguity and, in their confrontations with
their clinical teachers, to become adept at presenting
themselves as knowledgeable and competent. Medical
students are now collectively less passive. In some
countries interns and residents have organized into
associations and unions to improve their conditions of
study and work and their pay.

5. Medical Practice

From the earliest times doctors practiced by them-
selves within markets. In the eighteenth and nineteenth
centuries doctors faced competition both from other
physicians and from ‘other’ healers ranging from
midwives to bonesetters. The use of physicians was a
last resort and hospitals were largely a place for the
poor to die. In any event few could afford physician
fees. With improved perceived efficacy and the rise of
a market for health care, physicians emerged as the
pre-eminent free-enterprise professionals and adopted
a corresponding individualist ideology. In the 1930s
medicine was still largely based on solo practice. But
within half a century there was a major transformation
of medicine from physicians as petty bourgeois entre-
preneurs catering to patients in the domestic sphere to
physicians as part of amass health caremarket treating
patients in offices or in the new ‘health factories.’ In
most Western countries spending on health care now
ranges around a mean of about 9 percent of national
GNPs. Worldwide, however, health care expenditures
varies widely, from 2 percent of GNP (in low GNP
countries) to over 14 percent (the United States).

As part of the movement towards the welfare state,
the provision of medical care became a public concern.
Internationally many forms of payment mechanism
and system developed, from health care systems as in
Britain to national health insurance (e.g., Canada) to
more private systems (e.g., the United States) or to
mixed forms (e.g., Australia,Germany). These systems
influenced what physicians did, and where, for how
much, although in somewhat different ways (Hafferty
and McKinlay 1993, Johnson et al. 1995). Today
increasing proportions of physicians are paid by salary
or capitation rather than the traditional fee-for-
service, although in some places such as in Eastern
Europe, this trend is reversed. Though medicine
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resisted the intrusion of state or corporate power or
tried to shape it, everywhere there is more external
control than there was previously over the nature,
conditions, and quality of practice.

Medical autonomy is being undermined in both
private and publicly financed or organized systems. In
the most predominantly private system, that in the
United States, privately owned provider organizations
control the day-to-day work of doctors in the name of
profit or saving costs. In publicly financed systems,
once some form of control over physician costs had
been instituted, the state tends to leave purely ‘clinical’
matters in the hands of the profession. Yet general
health care policies, such as the almost universal
controls over the use of technologies or over payment
mechanisms, do have a profound impact on what
individual physicians do at the clinical level. Never-
theless, medicine in more private or more state run
systems is subject to different constraints.

The heart of professional standing is self-regulation,
yet, within the market and outside of it, by com-
petition, by corporate fiat and�or by state regulation,
medical practice is subject to more surveillance and
regulation. There is a deepening division in many
jurisdictions between the function of representing the
profession and that of licensing and regulation.
Organizations with the latter aims, even if still largely
controlled by physicians, are more constrained by
public or governmental input, direction, or represen-
tation than they were previously. Professional self-
regulation, the core measure of professional standing
and autonomy, is never complete and is always
qualified.

Physicians are a cohesive and closed group,
dependent on colleagues for patient referrals, for
recommendations, and for mentorship though now
competing for patients. There is competition in some
big city markets for patients, and, in various state-
administered systems, there is physician unemploy-
ment. Perhaps as a result of competition, for the first
time in the United States in 1994 the average income of
physicians dropped. Internal fragmentation made
more difficult the efforts of medical elites to mobilize
the profession to face the political, economic, and
social challenges of the late twentieth and early twenty-
first centuries.

The last third of the twentieth century witnessed the
rise of neo-liberalism and globalization accompanied
by attacks on the role of the state and the decline or
transformation of the welfare state. Health care
systems became more controlled, rationalized, and
privatized. The interests of medicine are no longer
necessarily congruent with the forces which led to
welfare state decline. Business and states are in an
implicit or explicit coalition to control health care
costs hence the work of physicians. Medical practice
has thus historically moved from a situation of
patronage, in which clients controlled physicians, to
one of collegiate or colleague control in a medically

dominated system, to one in which doctor–patient
relationships are mediated by (public or private) third
parties (Johnson 1972).

5.1 Understanding Changes in Medicine

What do developments in the last century and a half
tell us about the medical profession? There is more
agreement regarding the general trends than there is
about how to understand these. Medicine rose to
power in the nineteenth and early twentieth centuries.
By the mid-twentieth century, medicine was dominant
in health and health care, controlling the content of
care, patients, other health occupations, and the
context within which medicine is practiced (Freidson
1970). Other health occupations were absorbed, sub-
ordinated, limited, or excluded from the official health
care system (Willis 1983�89). Powerful within health
care systems, medicine had important effects on the
societies in which it was embedded.

Today, however, medicine faces challenges from all
those with whom it interacts. Patients use unorthodox
forms of healing and herbal medicines, demand
particular forms of care, and complain about or sue
physicians. Health care occupations, many of them
‘female’ occupations, from nursing to physiotherapy
chafe under medical control, seek autonomy, and chip
away at the borders of the medical monopoly through
credentialism, claims to a unique knowledge, and
through political bargaining. A proliferating variety of
forms of unorthodox healing, from shiatsu to chiro-
practic, claim legitimacy (Cant and Sharma 1999).
States and corporations come to shape medical work.
The impact of a technologically sophisticated medicine
on human well-being or the health of nations is not as
clear as it once appeared. Moreover, just when
medicine is facing external challenge it is weakened by
internal fragmentation by specialty and gender and by
a developing hierarchy between an academic and
research elite and practitioners. The major issue for
social science analysts has thus become to understand
a historical trajectory of rise, consolidation, and
challenge or possible decline of medical power.

A common-sense explanation for medical power is
that medicine became authoritative as it gained in
scientific knowledge and became more effective in
curing disease. However, while improving effective-
ness, or at least the perception of such efficacy, was
important (doctors have to be sought out by patients),
historians have noted that medicine became cohesive
and dominant before it became more efficacious.
Efficacy based theories of the rise of medicine also
have difficulty explaining recent weakening medical
power (though changing disease patterns are import-
ant).

Many social science analyses of medicine have been
descriptive narratives loosely based on a simple inter-
est group perspective and have focused on inter-
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professional relationships. Freidson’s emphasis on
medical dominance in the 1970s stimulated broader
debates about the reasons for the rise of medical
power. Pluralist interest group theories, or forms of
closure theory (Murphy 1988, Witz 1992) which stress
medicine’s own struggles as part of a ‘system’ of
professions, contrast with structurally oriented
theories which emphasize the rules within which
interest group struggles occur (Abbott 1988, Murphy
1988, Navarro 1986, Witz 1992). Closure theory
describes the strategies of demarcation of occupational
boundaries and of exclusion used by medicine in
attaining and maintaining its dominance over other
health occupations. By contrast, structural theories
claim that medical power is fundamentally anchored
in the congruence of its interests and ideologies with
those of dominant elites, classes, and the state.
Biomedicine became predominant partly because its
individualist oriented explanations drew attention
away from the social causes of disease. In general a
focus on medical ‘agency’ views medicine as imposing
biomedicine on society, while structural analyses focus
more on the ‘selection’ of a particular type of medicine
by prevailing structures of power.

5.2 Is Medical Power Declining?

Has the social and cultural authority of medicine
declined since the medical dominance thesis was first
proposed? Most analysts acknowledge that medicine
is being challenged, particularly since governments, as
part of the rise of welfare states, are viewed as
‘intruding’ on medical power within health care. A few
theorists argue that state involvement in health care
actually crystallized medical power in place (Larkin
1983) or that medicine as a corporate entity retains its
power externally although individual practitioners
may have lost some of their autonomy to medical
elites. But the consensus is that medical power is not
what it once was.

The terms proletarianization or corporatization
(McKinlay and Stoeckle 1988) depict trends influenc-
ing medicine as similar to those that affected workers
in the nineteenth century as skilled workers became
employees and their work came to be managerially
controlled, if not routinized and fragmented. Medi-
cine, previously an autonomous and dominant pro-
fession, has become subject to state, corporate, and
bureaucratic imperatives. Although the proletarianiz-
ation thesis applies more closely to the United States
with the major instance the corporate micro-man-
agement of physician work, still, state or corporate
rationalization of health care everywhere involves
more control over what physicians do and how they
do it. Deprofessionalization refers to the decreasing
distance, in knowledge or education, between doctors
and patients or the rise of consumerism generally
(Haug 1975).

It may be that all of these different perspectives
reveal something about medical power, although
referring to somewhat different levels of analysis
and�or to different aspects of medical power. The
proletarianization thesis most clearly applies to medi-
cal work; deprofessionalization to medical knowledge;
and social closure to inter-professional struggles.
Proletarianization is the most general concept since
employment status and managerial control as part of
a general process of the corporatization and bureau-
cratization of care can affect most aspects of medical
dominance. For example, current reforms of health
care almost inevitably involve pressure for a reorganiz-
ation of interprofessional relationships within the
health care division of labor in the name of efficiency,
potentially leading to a weakening of the medical
monopoly.

The notion of professionalization as a strategy of
control over a particular work domain, which includes
as a key component professional autonomy and self-
regulation, implies continual struggles over such con-
trol. State and private interests now coincide in
viewing medical power as a barrier to a reorganized
and less costly health care. In this sense, both the rise
of medicine to a dominant position and its current
possible decline can be viewed in terms of the congru-
ence or incongruence of its interests and ideologies
with class and state forces external to health care.
Medical power, as both Freidson and Navarro in their
different ways have pointed out, is always contingent
on its fit within the power structure of the societies of
which it is a part.

Analyses of medicine have been given recent im-
petus both by world events and by new social science
perspectives. Economic globalization and the rise of
an emphasis on markets in health care have brought a
new urgency to attempts to understand the role of
medicine. For example, might a return of health care
markets bring a revival of medical power? It seems
unlikely to do so because market oriented govern-
ments regard the professions as unneeded market
monopolies and health markets are themselves con-
straining. If some physicians in some countries benefit
from neo-conservative or even ‘third way’ policies,
their gains are somewhat accidental and contingent.
Medicine no longer has the power to define the health
agenda.

Explanations for the changing nature of medicine
are also caught in the debates between agency and
structural determination which pre-occupy the social
sciences. The notion of differing levels of analysis,
individual and group actions within particular chang-
ing social structural conditions might provide a way
out of this dilemma. New perspectives in the social
sciences may help bridge or transcend these dichoto-
mies (Scambler and Higgs 1998). For example, notions
from Foucault of power as enabling and not simply
repressive may change our views of doctor–patient
power conflicts (Petersen and Bunton 1997). Social
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constructionist views that biomedicine is simply one
among a number of different and presumably equally
valid ways of viewing the world and the body may
fundamentally alter traditional views of science and
knowledge. Theories about the effects of globalization
on state autonomy, class structure, and professional
powers may prove important (Coburn 1999) as might
attempts from critical realism to view agency as
operating within structures. Certainly, any perspective
on contemporary developments has to come to terms
with the broader economic and political changes,
many of these towards more market oriented eco-
nomies and societies, which are sweeping the world.
Such analyses, however, are more promises for the
future than current accomplishments.

6. Conclusions

Medicine is like other forms of work and subject to
many of the same general pressures. Physicians are
both active in shaping and reproducing particular
social structures yet the profession cannot escape
being subject to such structures. Most recent social
studies of the medical profession are oriented to its
power, to changes in that power and evince an
increasing skepticism to professional claims of al-
truism. The focus is on the self-interests of the
profession and its changing accommodation with
external powers. This view contrasts with perspectives
which emphasize the many individual (Norman
Bethune in China) and collective (Medicine Sans
Frontieres) acts of heroism and self-sacrifice of phys-
icians or groups of physicians. The social science
emphasis on self-interests and power is a little one-
sided, medicine is not only self-interested. Moreover, a
health care controlled by private corporations, man-
agers, or the state may presage a worse future for
patients than one in which medicine, or at least
individual physicians, retain a relative autonomy from
external powers.

Medicine rose during a particular period of indus-
trial capitalism and flourished, perhaps had its ‘golden
age’, during the period of the development of the
welfare state. In that milieu medicine could partially
reconcile both service to others and its own self-
interests. We are today in a new era, one which
promises a greater emphasis on individualism and on
markets. Thus, medicine, as the societies of which it is
a part, is currently in the midst of profound changes,
the ramifications of which are as yet unclear. At the
center of societal and individual concern and interest
yet challenged by others as to its pre-eminence.
Embedded within a huge industry much of it driven by
the desire for financial gain, and enmeshed with state
bureaucracies with their own imperatives. Medicine is
revered yet envied, sought after but viewed with
skepticism, scientific yet saturated with self-interests
and motives not pregiven by its science or service, with

manypotentially altruistic practitioners yet apparently
mercenary organizations. The challenge for medicine
is to fulfil its service to others in an era of profit
seeking. The social sciences focused on medicine face
the task of providing an understanding of medicine
more adequate for contemporary transformations and
contradictions.

See also: Health Professionals, Allied; Medical Socio-
logy; Professions, Sociology of
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Medical Sociology

Medical Sociology is a subdiscipline that draws on the
methodologies and middle range theories of substan-
tive sociological specialities to elucidate important
health, health services organization, and health care
utilization issues. The fields drawn on most commonly
include social stratification, organizational analysis,
occupations and professions, social psychology, gen-
der, and political sociology. Medical sociology also
shares concepts and methods with related fields such
as public health, health services research, medical
economics, medical anthropology, social epidemi-
ology, demography, and ecology. Sociologists work-
ing in health may use health behavior and institutions
as areas of study to advance theory and methods in
sociology generally, or may be motivated primarily
to solve applied problems relating to improvement
of health care, organizational arrangements, and pro-
cesses of care (Freeman and Levine 1989).

1. Social Stratification and Health

The single most dominant theme in medical socio-
logical research addresses the way in which stratifi-
cation by socio-economic status (SES), gender, race,
ethnicity, and age affects patterns of health and illness
behavior, illness risk, morbidity, disability, mortality,
access to health care services, utilization of care,
functional health outcomes, subjective well-being, and
health-related quality of life (Mechanic 1978). The
link between SES and health has been repeatedly

documented over the twentieth century and through-
out the world (Amick et al. 1995). There is renewed
interest in studying economic inequalities in health in
many countries and in examining whether inequality
itself, independent of income, contributes to poorer
health outcomes (Wilkinson 1996). A variety of
hypotheses have been suggested, linking inequality to
health outcomes at both the community level (social
capital and social cohesion) and at the individual level
(sense of personal control, perceptions of equity).
Ascertaining the role of inequality requires careful
specification of types of income inequality and data
sources that allow the controls needed to examine
causal patterns convincingly.

1.1 Socioeconomic Status and Health

Much effort is given to specify and test pathways
through which social stratification indicators affect
health, focusing on a wide range of health-related
behaviors, environmental risks, and personal traits
and dispositions. Link and Phelan (1995), in contrast,
building on Durkheim’s (1951) classic analysis of
suicide, have presented data in support of the ar-
gument that socioeconomic differences are funda-
mental causes of poor health outcomes because those
who are more advantaged in any situation or historical
period will have greater knowledge of, or be better
able to manipulate, the causal influences in their favor.
Thus, while the pathways operative in any situation or
historical period are specific to the circumstances, the
knowledge, power, and resources characteristic of
higher SES that provide advantage are more general
and fundamental determinants of health across time
and social circumstances.

1.2 Gender and Health

Gender studies in health have also advanced, con-
sistent with their growing importance in sociology
more generally. Medical sociologists have a long-
standing interest in gender differences in illness, death,
and health care utilization. The key challenges have
been to explain the female advantage in length of life;
the contrasting prevalence of specific disorders among
men and women—with particular focus on the high
prevalence of depression among women; and different
patterns of illness behavior, informal uses of social
support, and help-seeking (Mechanic 1978). Studies of
mortality generally show that while women may have
a biological advantage in longevity, much of the
variation in mortality rates can be explained by
differential exposure of men and women to the major
causes of mortality. These causes are substantially
affected by culture, health habits, and exposure to risk.
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While the medical sciences define depression as a
discrete entity, sociologists have been intrigued by the
fact that the female excess of depression tends to be
balanced by the male excess of substance abuse,
antisocial behavior, and violence. This observation is
consistent with a nonmedical conception that views
disorders as alternative modes of expressing distress
and tension and not simply discrete entities with
independent causes. Research on variations in illness
behavior tests a range of hypotheses concerning
symptom perception and identification, willingness to
acknowledge distress and request assistance, and
differential barriers and facilitative factors in seeking
care for men and women. Patterns of response tend to
be specific to disorders and types of services studied,
and studies of utilization of care among men and
women need to be especially sensitive to the large
differences in the use of services related to reproductive
health.

1.3 Age and Health

Age, like gender, is a crucial biological and social
determinant of many important health outcomes.
Aging is associated with increased prevalence of
diseases and disability but varying birth cohorts
experience different health outcomes at any given age,
reflecting changes in social and cultural factors, social
developmental processes, lifestyles and behavior, and
the availability and effectiveness of medical tech-
nology. Debate about the consequences of increased
longevity for health is a substantial focus. One view is
that the mortality curve increasingly follows a rec-
tangular pattern whereby successive cohorts experi-
ence more disability-free years prior to death. A
contrasting view focuses on the increasing prevalence
of chronic illness and disability with extension of life
and increased disability life years among the elderly.
The literature provides some support for both perspec-
tives but no clear resolution of the issue. Age is clearly
associatedwith increased prevalence of chronic disease
and disability but researchers now more clearly dif-
ferentiate between the consequences of the aging
process itself and the consequences of disease and are
less likely to attribute disease-associated impairments
to aging.

1.4 Race, Culture, and Ethnicity and Health

There is much interest in differential health patterns by
race, culture, and ethnicity. Such research, in contrast
to research based on other stratification indicators, is
more descriptive of particular groups in time and place
and less based on theory. This is inevitable given the
diversity of cultural groups and rapid acculturation.
Indeed, the categories used to describe race and ethnic

groups in most studies and databases (nonwhite,
Hispanic origin, etc.) are themselves heterogeneous
and their usefulness is in dispute. The literature
consistently describes the poorer health outcomes of
disadvantaged race�ethnic groupings. In the US litera-
ture there is much interest in the persistent lower birth-
weight rates and higher infant mortality among
nonwhites (mostly African Americans), as compared
with whites, and the extent to which these differences
are attributable to socioeconomic differences versus
other factors. There is also much interest in why some
disadvantaged subgroups achieve relatively good
health outcomes despite poverty and many adversities.

2. The Study of Health Care Organization and
Pro�ision

It is well established that national systems of health
care develop from their unique historical trajectories,
national cultures, political systems, and economic
status. But medical care, and the systems in which they
are embedded, are part of worldwide networks, shar-
ing knowledge, technology, and organizational inno-
vations. In addition, common trends amongdeveloped
nations in demography, urbanization, epidemiology
of disease, medical demand and rising public expec-
tations, and the growing gap between medical possi-
bilities and the ability or will to fund them, pose many
common problems for health systems (Mechanic and
Rochefort 1996). These problems include means of
promoting health, organizing levels of care, expanding
health care access, linking health and social services,
and cost containment and health care rationing. Most
organizational studies on health care systems bear on
aspects of each of these problems as they relate to the
organization of particular health care systems or
subsystems. There have also been efforts to study
health care systems comparatively across nations.

2.1 Changing Role of the Physician

Sociological work on the organization of care has
focused on the health professions—and particularly
the changing role of the physician, the politics of
health care dominance and authority, intraorganiz-
ational networks and relationships, and integrating
levels and sectors of care. There has also been much
interest in how incentives and other organizational
factors affect processes and quality of care. Much
attention has been given to structures and processes of
care in particular types of organizations such as
hospitals, intensive care units, perinatal units, nursing
homes, and health maintenance organizations, and to
the role of changing technologies.

Much excellent sociological work has been focused
on the development of the medical profession and the
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means used to achieve dominance over medical work
and other health occupations (Freidson 1970). Early
work that sought to define the special characteristics
of the medical profession has been succeeded by more
dynamic analyses of how professions and occupations
compete to gain control over varying spheres of work
(Abbott 1988). As the authority and control over
organizational decisions have devolved from phys-
icians to managers and administrators with the cor-
poratization of medicine (Starr 1982), sociologists
have been concerned with whether, and in what ways,
the changes in autonomy and control contribute to the
proletarianization of physicians.

2.2 Managed Care

In the USA since about 1990 most sociological
research on health organization has been focused on
the growth of managed care and its variety of new
organizational forms. Although organizational forms
differ widely, from staff and group model prepaid
practices to a variety of network models, they share in
common certain strategies that are of great research
interest. These strategies include the use of capitation
and transfer of risk through organizational levels, the
use of utilization review to limit the provision of
unneeded care, and new systems of constraint on
physicians, including practice guidelines, disease
management programs, and physician profiling. With
the growth of health care organized by private
corporations, there is renewed interest in the con-
sequences of nonprofit versus for- profit forms of
organization.

Much of the research on managed care relates to the
effects of such management on plan and physician
choice, access to care, use of inpatient and outpatient
services, satisfaction and trust, and health outcomes.
Studies are diverse, ranging from how physicians and
utilization reviewers communicate and negotiate over
care to how physician choice and continuity of care
affect patient satisfaction. Methods of study range
widely, from conversational analysis and participant
observation to experimental studies and surveys. The
survey is the most common approach to studying
managed care practices but there is increasing use of
large administrative data sets to better understand
patterns of care and to address specific hypotheses
about how insurance coverage, social characteristics,
and patterns of illness affect utilization and costs of
care.

The most important changes in US health care
include the growing corporatization and privatization
of health care, the shift from fee-for-service to capi-
tated health insurance plans, and the imposition of
rationing devices such as gatekeepers to specialized
services, utilization management, and payment in-
centives for physicians to meet utilization targets.
Other central issues involve initiatives to achieve
organizational and clinical integration of services, to

develop structures more appropriate to treat chronic
disease and provide longterm care, and to better
coordinate health and other related services for per-
sons with severe and persistent disabilities. Deinstitu-
tionalization trends in developed countries keep clients
with mental illness and developmental disabilities,
impaired elderly, and other persons with disabilities in
their own homes or communities. These trends create
profound challenges to the reproduction of, in de-
centralized community settings, the types and range of
services available in total institutions (Mechanic 1999).
Although many promising programs and innovations
have been developed, most studies report significant
barriers to achieving cooperation among service sec-
tors with varying eligibility criteria, bureaucratic
cultures, priorities, and reward systems. Seemingly
simple in theory, community integration of health
services continues as a significant challenge in reality.

3. The Social Psychology of Health and Health
Care

The study of stress, coping and social support has been
central inmedical sociological research and constitutes
perhaps the best integrated body of knowledge tied
together by common theoretical interests and meth-
odological concerns. This area also interlinks work in
medical sociology with efforts in psychosocial epi-
demiology and health psychology.

3.1 The Stress and Coping Process

The basic paradigm is simple and posits that stressful
life events cause negative health outcomes when
individuals lack the counterharm resources needed to
deal with the challenges embedded in the stress event
(Lazarus 1966). Counterharm resources include the
ability to deal with the instrumental challenge and to
manage the emotions evoked by the situation. Social
support is seen as having either a buffering effect on
the influence of stress events on outcomes, a more
direct positive effect, or both. A measure of sense of
personal control (or a related proxy such as low
helplessness or mastery) is also often included in these
research models and is found to contribute to more
positive outcomes. There are a variety of models
elucidating the pathways of the stress process and the
relative influence of different intervening variables.

The basic ideas informing the model have been in
the literature since the 1960s but much effort has been
devoted to refining the model and related hypotheses,
developing improved measures, and perfecting the
quality of data and analytic approaches. Initial
measures of life events were crude and ambiguous.
Although the underlying theory was that life events
called for psychological and somatic readjustments
that strained the organism, and thus positive life
changes were significant as well as negative events, the
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scales combined and confused these items and did not
allow a clear test. Moreover, studies treated meaning
in a confused way or completely ignored it, did not
carefully specify dependent measures of illness, and
commonly made incorrect causal inferences from
cross-sectional data.

Many important questions persist in the stress-
coping literature despite vast improvement in
measurement, data quality, and analysis. It is difficult
empirically to capture the fact that many stressful life
events are not single occurrences but part of a sequence
of related stressors. Some researchers have focused on
the role of more minor but persistent events such as
commonplace daily hassles. Although there has been
broad recognition that themeaning of events is central,
most investigators have not measured meaning in a
manner independent of the phenomena they wish to
predict. Brown and Harris (1978) have developed a
novel approach to contextual analysis in which de-
tailed descriptions of the event are obtained and
trained raters attribute meaning to the event, on the
basis of their assessment of how the average person
would respond to an event in that context, following a
carefully specified protocol.

Focus on the availability of social networks and
social support has become increasingly important,
with growing sophistication about the complexity of
the processes involved. Researchers are now much
more aware that persons who attract support are quite
different from those who do not, and that selective
processes are already evident early in life. Thus, the
relative role of social support, as compared with the
personal attributes that attract support, is more
difficult to assess. Similarly, researchers in the area are
beginning to take note of the obligations inherent in
support networks and possible deleterious aspects.

The most difficult component of stress and coping
research has been the measurement of coping. Most
such measures, such as those that focus on task-
oriented coping versus denial, are quite limited.
However, there is a rich tradition in medical sociology
of intensive qualitative study of coping processes in a
wide range of illness and disability conditions, in-
cluding impending death (Fox 1988). Many of these
studies proceed on the methodology of grounded
theory and seek to understand the stages of illness and
how illness trajectories vary. Such studies focus on
how people become aware of their illness, the attribu-
tions they make, the uses of informal and formal
sources of care, how coping changes at different stages
of illness, and how persons affected interact with
family, friends, and health care providers. Such studies
often lack the generality and rigor of large quantitative
population studies but they provide a richness of
understanding that is not captured in the measurement
systems used in the larger studies. Coping is a complex,
iterative process, with causal sequences occurring in
close temporal proximity, which is almost impossible
to capture in the usual survey.

3.2 Disability

The study of disability has become increasingly im-
portant as the disability rights movement has ad-
vanced in many countries. The ideology of the move-
ment has been built around a sociological conception
of disability which maintains that impairments may or
may not result in disability, depending on social
organization and the physical environment. In essence,
whether an impairment becomes a disability depends
on physical access to community facilities, social
attitudes, and discrimination with respect to employ-
ment and other types of social participation, and the
types of accommodations the community is willing to
make. These, in turn, affect clients’ attitudes, mo-
tivation, participation, and productivity. At a macro
level, sociologists and economists study the relation-
ship between the economy and use of the formal
disability insurance system. Disability status varies as
economic conditions and other community character-
istics change.

4. Other Areas of Inquiry

Because medicine can be both a source of data to
illuminate sociological hypotheses and a basis for
addressing applied problems, research in the area
ranges very widely across sociological and medical
areas. From a broad sociological perspective, illness is
a formof deviance andmedicine an institution of social
control (Parsons 1951). Illness is often manipu-
lated by individuals to seek release from usual obli-
gations and other secondary gains, to excuse failure,
and to gain social support. Community agents also
seek to control illness definitions to insure societal
productivity and protect the public purse from de-
mands that would be too burdensome. In this sense,
definitions of illness are differentially constructed by
agents who have varying needs, ranging from the
individual client seeking certain advantages to govern-
ment agencies attempting to constrain entitlement
payments.

From the standpoint of sociology, medicine has
been a basis for studying occupational socialization,
professional organization and control, intraorganiz-
ational processes, power and influence, demographic
processes, political conflict, collective behavior, and
much more. From a medical perspective, sociological
investigation has contributed to the study of every
major disease category, examining etiological and risk
factors and other influences on the course of disease
and social responses and adaptations. Medicine has
also been a context for methodological innovation in
experimental approaches, use of surveys, measure-
ment approaches, and analytic methods.

See also: Disability: Sociological Aspects; Doctor–
Patient Interaction: Psychosocial Aspects; Health
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Behavior: Psychosocial Theories; Health Behaviors;
Health Care Delivery Services; Health Care Organ-
izations: For-profit and Nonprofit; Health Care,
Rationing of; Health Care Technology; Health Econ-
omics; Health Policy; Medical Geography; Medical
Profession, The; Medicalization: Cultural Concerns;
Professions, Sociology of; Public Health; Public
Health as a Social Science; Socioeconomic Status and
Health; Socioeconomic Status and Health Care; Stress
and Health Research
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D. Mechanic

Medicalization: Cultural Concerns

One of the abiding interests of social scientists con-
cerned with modernization and its effects, particularly
those who took up the legacy of Emile Durkheim and
Talcott Parsons, has been to show how social order is
produced and sustained in contemporary society. In

this vein the sociologist Irving Zola argued in the early
1970s that medicine was becoming a major institution
of social control, replacing the more ‘traditional’
institutions of religion and law, resulting in the
‘medicalizing’ of much of daily life in the name of
health. Zola’s publication, by no means totally op-
posed to the process he highlights, gave birth to a
genre of research in which the cumbersome word
medicalization— ‘to make medical’— was adopted as
a key concept (Zola 1972).

It can be argued that medicalization commenced
many hundreds of years before Zola’s observation,
from the time that healing specialists were first
recognized among human groups. With the consoli-
dation between approximately 250 BC and 600 AD of
the several literate medical traditions of Europe and
Asia that remain powerful today, healers were sought
out to purge the stresses of everyday life in addition to
dealing with physical malfunction. Common to these
literate medical traditions is an emphasis on self-
discipline, vigilance, and virtue as essential for sus-
tained good health, and the function of healers is to
restore order to the bodies of those patients no longer
in balance with the social and environmental milieu.

1. Modernization and Medicalization

With modernity several fundamental shifts can be
detected in the form taken by medicalization, most
notably the involvement of the state in the systematic
monitoring of the health of populations. Beginning in
the seventeenth century, European and North Ameri-
ca modernization fostered an ‘engineering mentality’
one manifestation of which was a concerted effort to
establish increased control over the vagaries of the
natural world through the application of science. As a
result, by the eighteenth century, health came to be
understood by numerous physicians and by the emerg-
ing middle classes alike as a commodity, and the
physical body as something that could be improved
upon. At the same time, legitimized through state
support, the consolidation of medicine as a profession
was taking place, together with the formation of
medical specialties and the systematic accumulation,
compilation, and distribution of new medical knowl-
edge. Systematization of the medical domain, in turn,
was part of a more general process of modernization
to which industrial capitalism and technological pro-
duction was central, both intimately associated with
the bureaucratization and rationalization of everyday
life.

Medicalization expanded in several directions dur-
ing the eighteenth and nineteenth centuries. First,
there was an increased involvement on the part of
medical professionals in the management not only of
individual pathology, but of life-cycle events. Birth
had been entirely the provenance of women, but from

9534

Medical Sociology



the early eighteenth century, in both Europe and
North America, male midwives trained and worked at
the lying-in hospitals located in major urban centers to
deliver the babies of well-off women. These accouch-
eurs later consolidated themselves as the profession
of obstetrics. By the mid-nineteenth century other life-
cycle transitions, including adolescence, menopause,
aging, and death had been medicalized, followed by
infancy in the first years of the twentieth century. In
practice, however, large segments of the population
remained unaffected by these changes until the mid-
twentieth century.

Another aspect of medicalization can be glossed in
the idiom of ‘governmentality’ proposed by Michel
Foucault. With the pervasive moves throughout the
nineteenth century by the state, the law, and pro-
fessional associations to increase standardization
through the rational application of science to everyday
life, medicine was integrated into an extensive network
whose function was to regulate the health and moral
behavior of entire populations. These disciplines of
surveillance, the ‘bio-politics of the population,’ as
Foucault described it, function in two ways. First,
everyday behaviors are normalized so that, for ex-
ample, emotions and sexuality become targets of
medical technology, with the result that reproduction
of populations and even of the species are medicalized.
Other activities, including breastfeeding, hygiene, ex-
ercise, deportment, and numerous other aspects of
daily life, are medicalized—largely by means of public
health initiatives and with the assistance of the popular
media.

Medical and public health management of everyday
life is evident not only in Europe and North America,
but also in nineteenth-century Japan and to a lesser
extent in China. In India, Africa, South East Asia, and
parts of the Americas, medicalization is intimately
associated with colonization. Activities of military
doctors and medical missionaries, the development of
tropical medicine and of public health initiatives,
designed more to protect the colonizers and to ‘civilize’
the colonized than to ameliorate their health, are
integral to colonizing regimes. As with medicalization
elsewhere, large segments of the population remained
untouched by these activities (Arnold 1993).

From the late eighteenth century, another arm of
medicalization became evident. Those populations
labeled as mentally ill, individuals designated as
morally unsound, together with targeted individuals
living in poverty were for the first time incarcerated in
asylums and penitentiaries where they were subjected
to what Foucault termed ‘panopticism.’ Inspired by
Jeremy Bentham’s plans for the perfect prison in
which prisoners are in constant view of the guards, the
Panopticon was, for Foucault, a mechanism of power
reduced to its ideal form—an institution devoted to
surveillance.

These changes could not have taken place without
several innovations in medical knowledge, technolo-

gies, and practice, among which four are prominent.
First, the consolidation of the anatomical and patho-
logical sciences whereby the older humoral pathology
is all but eclipsed so that belief in individualized
pathologies is essentially abandoned in favor of a
universal representation of the normal body from
which sick bodies deviate. Second, the introduction of
the autopsy enabling systematization of pathological
science. Third, routinization of the physical exam-
ination and of the collection of case studies. Fourth,
the application of the concept of ‘population’ as a
means to monitor and control the health of society,
central to which is the idea of a norm about which
variation, which can be measured statistically, is
distributed. The belief that disease can be understood
both as individual pathology and as a statistical
deviation from a norm of health becomes engrained in
medical thinking as a result of these changes. Treat-
ment of pathology remains, as was formerly the case,
the core activity of clinical medicine, but the new
epistemology of disease causation based on numer-
ation gradually gained ground. Public health and
preventive medicine, always closely allied with the
state, made the health of populations its domain.

Other related characteristics of medicalization, well
established by the late nineteenth century, and still
evident today, can be summarized following Nikolas
Rose (1994), into ‘dividing practices,’ whereby sick-
ness is distinguished from health, illness from crime,
madness from sanity, and so on. Following this type of
reasoning certain persons and populations are made
into objects of medical attention and distinguished
from others who are subjected to different authorities
including the law, religion, or education. At the same
time various ‘assemblages’ are deployed—a combin-
ation of spaces, persons, and techniques, that con-
stitute the domain of medicine. These assemblages
include hospitals, dispensaries, and clinics, in addition
to which are the home, schools, the army, com-
munities, and so on. Recognized medical experts
function in these spaces making use of instruments
and technologies to assess and measure the condition
of both body and mind. The stethoscope, invented in
the early nineteenth century, was one such major
innovation, the first of many technologies that permit
experts to assess the condition of the interior of the
body directly, rendering the patient’s subjective ac-
count of malaise secondary to the ‘truth’ of science.

Several noted historians and social scientists argue
that from the mid-nineteenth century, with the place-
ment in hospitals for the first time not only of wealthy
individuals but of citizens of all classes, the medical
profession was able to exert power over passive
patients in a way never before possible. This transition,
aided by the production of new technologies, has been
described asmedical ‘imperialism.’ Certain researchers
limit use of the term medicalization to these particular
changes whereas other scholars insist that the dev-
elopmentofhospitalizedpatientpopulations is just one
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aspect of a more pervasive process of medicalization,
to which both major institutional and conceptual
changes contribute. Included are fundamentally
transformed ideas about the body, health, and illness,
not only among experts but also among the population
at large.

2. The Medicalization Critique

In writing a review article of medicalization Conrad
(1992) states that over the previous 20 years the term
had been used most often as a critique of inappropriate
medicalization rather than simply to convey the idea
that something had been made medical. Sociological
literature of this period argued uniformly that health
professionals had become agents of social control.
This position was influenced by the publications of
Thomas Szasz and R. D. Laing in the 1960s in
connection with psychiatry where they insisted that
the social determinants of irrational behavior were
being neglected in favor of an approach dominated by
a biologically deterministic medical model. Zola,
Conrad, and others argued in turn that alcoholism,
homosexuality, hyperactivity, and other behaviors
were increasingly being biologized and labeled as
diseases. While in theory this move from ‘badness to
sickness’ ensured that patients could no longer be
thought of as morally culpable, it permitted medical
professionals to make judgments that inevitably had
profound moral repercussions.

Once it became clear that life-cycle transitions and
everyday behaviors were increasingly being repre-
sented as diseases or disease-like, a reaction set in
during the 1970s against medicalization, particularly
among sociologists and feminists. It was Ivan Illich’s
stinging critique of scientific medicine in Medical
Nemesis that had the greatest effect on health care
professionals and the public at large. Illich argued
that, through overmedication, biomedicine itself in-
advertently produces iatrogenic side effects (an ar-
gument that no one denies) and, further, that the
autonomy of ordinary people in dealing with health
and illnesses is compromised by medicalization.

In the 1970s a majority of feminist critics charac-
terized medicine as a patriarchal institution because,
in their estimation, the female body was increasingly
being made into a site for technological intervention in
connection with childbirth and the reproductive life
cycle in general. On the other hand it has also been
argued within the feminist movement that insufficient
attention is paid to women’s health, and that medical
research and the development of medications have
been directed primarily at the diseases most common
to men. The white male body has been taken as the
standard for all. This countercurrent in the feminist
movement has, in the long run, proved to be the more
robust and has contributed to the line of argument
most common in current publications on medical-

ization in which the question of individual agency is
central and a rapprochement with medicine is sought
out.

In contemporary writing it is common to assert that
members of the public are not usually made into
victims of medical ascendancy and, in any case, that to
cast women in a passive role is to perpetuate the very
kinds of assumptions that feminists have been trying
to challenge. Although active resistance to medical-
ization has contributed to the rise of the home-birth
movement and to widespread use of alternative ther-
apies and remedies of numerous kinds, empirical
research makes it clear that the responses of indivi-
duals to the availability of biomedical interventions
are pragmatic, and based upon what are perceived to
be in the best interests, not only of women themselves,
but often of their families and at times their com-
munities (Lock and Kaufert 1998). This is particularly
evident in connection with reproduction when, for
example, women who believe themselves to be infertile
make extensive use of new reproductive technologies,
despite the high failure rate and the expense and
emotional upheaval that is involved. In Europe and
North America resort to these technologies may be
primarily to fulfill individual desires, but in other
locations more may be at stake. Women can be
subjected to ostracism, divorced, or thrown into the
street, if they do not produce a healthy child, in many
situations preferably a male child. Even when these
drastic measures are not applied, it is clear that the
majority of women internalize the norm that their
prime task in life is to reproduce a family of the ideal
size and composition, and that failure to do so
diminishes them in the eyes of others. Under these
circumstances it is not surprising that a pragmatic
approach to medical technology and medical services
is much more common than is outright resistance to
these products of modernization. At times, as in the
case of the breast cancer movement, AIDS, or where
toxic environments are at issue, people unite to fight
for more effective medical surveillance. Under these
circumstances, the knowledge and interests of users
results in an expansion of medicalization.

3. Medicalized Identities

Social science critiques of medicalization, whether
associated more closely with labeling theory and the
social control of deviance, or with Foucaldian theory
and the relationship of power to knowledge, have
documented the way in which identities and sub-
jectivityare shapedthroughthisprocess.When individ-
uals are publicly labeled as schizophrenic, anorexic,
menopausal, a heart transplant, a trauma victim, and
so on, transformations in their subjectivity are readily
apparent. At times medicalization may function to
exculpate individuals from responsibility for being
sick and thus unable to function effectively in society.
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Medicalization is not limited to sickness and ‘deviance’
however. Wellness—the avoidance of disease and
illness, and the ‘improvement’ of health—is today a
widespread ‘virtue,’ notably among the middle classes.

As part of modernity, practices designed to support
individual health have been actively promoted for
over a century, and are now widely followed among
the population at large. The sight of jogging wives of
fishermen in Newfoundland’s most isolated communi-
ties is testimony to this. The individual body, separated
from mind and society, is ‘managed’ according to
criteria elaborated in the biomedical sciences, and this
activity becomes one form of self-expression. Body
aesthetics are clearly the prime goal of some indivi-
duals, but a worry about the ‘risk’ of becoming sick is
at work for the majority. By taking personal re-
sponsibility for health, individuals display a desire for
autonomy and in so doing they actively cooperate in
the creation of ‘normal,’ healthy, citizens, thus valid-
ating the dominant moral order (Crawford 1984).
Health is commoditized.

As evidence is amassed to demonstrate conclusively
how social inequity and discrimination of various
kinds contribute massively to disease, ranging from
infections to cancer, the idea of health as virtue
appears increasingly out of place. Due to poverty large
segments of the population in most countries of the
world have shorter life expectancies and a greater
burden of ill-health than do their compatriots. The
pervasive value of individual responsibility for health
enables governments to narrow their interests to
economic development, while ignoring redistribution
of wealth and the associated cost for those individuals
who, no matter how virtuous they may be, are unable
to thrive.

4. Risk as Self-go�ernance

Activities designed to assist with the avoidance of
misfortune and danger are ubiquitous in the history of
humankind, but the idea of being at ‘risk’ in its
technical, epidemiological meaning is a construct of
modernity. In theory morally neutral, risk provides a
means whereby experts can distance themselves from
direct intervention into people’s lives while employed
the agency of subjects in their own self-regulation
through ‘risk-management.’ Among the numerous
examples of this process, the transformation of aging,
in particular female aging, into a discourse of risk is
illustrative. Given that women live longer than men it
seems odd that female aging has been targeted for
medicalization, but this move is in part driven by a fear
of the enormous expense to health care budgets that
very old infirm people, the majority of them women,
are believed to incur.

Medicalization of female middle age, and in par-
ticular the end of menstruation, commenced early in

the nineteenth century but it was not until the 1930s,
after the discovery of the endocrine system, that
menopause was represented in North America and
Europe as a disease-like state characterized by a
deficiency of estrogen. In order to sustain this argu-
ment, the bodies of young premenopausal women
must be set up as the standard by which all female
bodies will be measured. Postmenopausal, postrepro-
ductive life can then be understood as deviant. This
‘expert knowledge’ is buttressed through comparisons
between human populations and those of other mam-
mals, where postmenopausal life is very unusual. The
arguments of biological anthropologists that older
women are essential to the survival of highly de-
pendent human infants and their mothers in early
hominid life are ignored. Moreover it is argued
erroneously that women have lived past the age of 50
only since the turn of the twentieth century, and that
postreproductive life is due entirely to improved
medical care and living conditions.

Today older women are warned repeatedly about
heart disease, osteoporosis, memory loss and
Alzheimer’s disease, and numerous other conditions
for which they are said to be at increased risk due to
their estrogen-deficient condition. Daily medication
on a permanent basis with medical monitoring has
been recommended by gynecological organizations in
many countries for virtually all older women, although
some reversals of these blanket suggestions are now
taking place. Few commentators deny that drug
company interests have contributed to this situation.
Misleading interpretations of often poorly executed
epidemiological research create confusion about esti-
mates of risk for major disease in women who are past
menopause.

Furthermore, cross-cultural research indicates that
the common bodily experiences of populations of
middle-class North Americans at menopause is signifi-
cantly different from that of women in other parts of
the world, a situation to which local biologies and
culture both contribute, making medicalization of this
part of the life cycle exceedingly problematic (Lock
1993). Nevertheless, many thousands of women will-
ingly medicate themselves daily in the firm belief that
aging is pathology. Among them a few, but we cannot
predict who exactly, may avert or postpone the onset
of debilitating and life-threatening diseases, while
others may hasten their death.

The combination of the emerging technologies of
the new molecular genetics with those of population
genetics is currently opening the door to an expo-
nential growth in medicalization in the form of what
has been termed ‘geneticization.’ As genetic testing
and screening of fetuses, newborns, and adults be-
comes increasingly institutionalized, the possibilities
for surveillance are boundless, particularly so because
proponents of genetic determinism promote the idea
that genes are destiny. Our genes are increasingly
thought of as ‘quasi-pathogens’ that place us at
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increased risk for a spectrum of diseases. We are all
deviants from the normative standards set by the
mapping of the human genome, itself an abstraction
that corresponds to the individual genome of
no one.

This biomedicalization of life itself comes with
extravagant promises about our ability in the near
future to harness nature as we wish, the enhancement
of human potential, and access to the knowledge that
makes it possible to know what it is that makes us
uniquely human. Based on the results of genetic
testing, a laissez-faire eugenics, grounded in individual
choice and the inalienable right to ‘health’ for our
offspring, is already taking place. Of course, suffering
may be reduced if, for example, some families choose
to abort fetuses with Tay Sach’s disease. On the other
hand, how can discrimination of the basis of genetics,
already evident in some workplaces, insurance com-
panies, and the police force be controlled? Should
entrepreneurial enterprises have a monopoly over the
development and testing for multifactorial diseases
such as breast and prostate cancer as is currently the
case? How should the findings of these tests be
interpreted by clinicians and the public when all that
can be surmised if the results are positive is the
possibility of elevated risk for disease in the future?
Negative results do not indicate that individuals will
not contract the disease. Who will store and have
access to genetic information, and under what condi-
tions?And who, if anyone, may patent and commodify
genetic materials and for what purpose? The new
genetics requires urgent answers to such questions.

It has been proposed that we are currently witness-
ing a new ‘biomedicalization’ associated with late
modernity or postmodernity (Clarke et al. in press). A
technoscientific revolution is taking place involving
increased molecularization, geneticization, digitiza-
tion, computerization, and globalization, and these
changes are in turn associated with a complete
transformation of the organization (including the
privatization of a great deal of research), expertise,
and practices associated with the medical enterprise.
In this milieu the potential exists to make the body
increasingly a site of control and modification carried
out in the name of individual rights or desire.

Such modifications are often highly profitable to
involved companies and frequently correspond to the
utilitarian interests of society, one prime objective is to
save on health care expenditure. Risk estimates permit
the escalation of anxiety among targeted populations
aswhen, for example, the public is repeatedly informed
that one in eight women will contract breast cancer,
and one in 25 will die of this disease. The one in eight
estimate is incorrect because it is based on the
cumulative probability of sustaining the disease over
an entire lifetime, that is, somewhere between birth
and 110 years of age; even for elderly women the
probability is never as high as one in eight. Never-
theless this figure induces women to submit to breast

cancer testing that then raises a new round of anxieties
and uncertainties.

A danger exists of overestimating the consequences
of technological innovation and associated biomedi-
calization. A large proportion of the world’s popu-
lation effectively remains outside the reach of
biomedicine. That medication for HIV�AIDS is not
universally available is a gross injustice, as is the
increasing incidence of antibiotic-resistant tubercu-
losis that could be controlled efficiently if bio-
medicine was competently practiced. At the other
extreme, despite an enormous promotion of hormone-
replacement therapy, research shows that less than a
quarter of the targeted female population takes this
medication, and even then not consistently. It is also
clear that many women do not make use of selective
abortion should a fetal ‘flaw’ be found through genetic
testing.

Medicalization understood as enforced surveillance
is misleading. So too is an argument that emphasizes
the social construction of disease at the expense of
recognizing the very real, debilitating condition of
individuals who seek out medical help. Rather, an
investigation of the values embedded in biomedical
discourse and practice and in popular knowledge
about the body, health, and illness that situate or resist
various states and conditions as residing within the
purview of medicine better indicates the complexity at
work.

See also: Biomedical Sciences and Technology: His-
tory and Sociology; Depression, Clinical Psychology
of; Health: Anthropological Aspects; Health Policy;
Medical Profession, The; Medicine, History of; Psy-
chiatry, History of; Public Health as a Social Science
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Medicine, History of

At all times and in all cultures attempts have been
made to cure diseases and alleviate suffering. Healing
methods nowadays range from experience-based
medical treatment within the family and the lay world
to the theories and methods of experts. Medicine in a
narrow sense refers to ‘scientific’ knowledge. Such
special knowledge is distinct from other forms of
knowledge following culturally characteristic criteria.
The physician’s appropriate action is derived from
medico–scientific knowledge: we may only speak of
‘medicine’ and ‘physician’ when diseases are not
primarily seen in magical, mythical, religious, or
empirical terms. Medicine developed as soon as
diseases came to be explained ‘according to nature’
and treated with scientific rationality. Historically,
this took place in the fourth century BC in ancient
Greece. Scientific medicine developed from these
ancient beginnings. This concept of modern Western
medicine has come to be the leading model of medicine
worldwide. At the same time, there have always been
alternative understandings and methods of medicine,
which will also be mentioned briefly in this article.
Concepts of medicine comprise a continuous causal
interrelation between a particular physiology, a par-
ticular pathology and its deducible therapy. The inner
perspective of the scientific and conceptual history
of Western medicine will be outlined in Sect. 1. This
view will then be a perspective guided by socio–
historical, historico–sociological, and anthropological
approaches in Sect. 2. Sect. 3 provides a conclusion
and perspective on future developments.

1. The Scientific and Conceptual History of
Modern Western Medicine

The magical–mythical art of healing of indigenous
cultures is part of a world in which human relation-
ships with nature and with societal structures are not
understood as objects in their own right. In hunter–
gatherer societies and in the early agriculturally
determined cultures, diseases were seen as the results
of violated taboos, offended demons or neglected
ancestors. Therapies aimed at restoring the old order:
exorcism was practiced, demons and ancestors were

pacified. With this, the spiritual, physical, and social
order were restored. This animistic–demonic medicine
presented a closed rational system of thinking and
acting.

Magical conceptions of the world were not confined
to prescientific times. Rather, iatro-magic (‘iatro’ from
ancient Greek iatros, ‘the physician’) influenced medi-
cal theory and even practical medical action far into
the seventeenth century. Even today, simile magic
(e.g., the use of ginseng roots) or singularity magic
(e.g., the use of charms, symbols, spells) are found in
popular medicine, nature healing, and so-called comp-
lementary medicine.

The highly developed medicine of the ancient
cultures of Mesopotamia, Egypt, and Asia Minor was
characterized by a religious world order. This order
was underpinned by (national) deities and the (divine)
ruler. Diseases were seen as conscious or unconscious
violations of the world order with which the healers
were familiar. These healers possessed practical as well
as prophetic skills. Thus physicians and priests were
hardly distinguishable. There was an abundance of
empirical practices both in magical–mythical medicine
and in the archaic art of healing. The one criterion that
clearly distinguishes the latter from medicine in the
narrow sense was that the entire art of healing
remained metaphysically oriented. Even those treat-
ments which worked in the modern sense as well were
in their time assigned to a magical–mythical, i.e.,
religious, domain. This also applied to rules of hygiene
such as sanitary and dietary laws.

It was Hippocrates of Kos (ca. 460–375 BC) who
took the decisive step towards scientific medicine of
classical antiquity.Hippocrates and his school emanci-
pated medicine from religious concepts. Diseases came
to be explained ‘according to nature.’ Natural philo-
sophical elements (fire, water, air, earth) and their
qualities (warm, humid, cold, dry) were combined
with the teachings of the body fluids (blood, phlegm,
yellow and black bile) to produce a theory of humoral
pathology. Apart from this concept, ancient medicine
also developed a wide spectrum of theories and
methods associated with various philosophical
schools. The spectrum ranged from the pathology of
the body fluids (humoral pathology, humoralism) to
the pathology of solid body parts (solid pathology).
This included, for example, functional anatomy (in-
cluding vivisections), surgery (e.g., vascular ligatures),
and pharmacy (as practiced by Dioscorides Pedanius,
first century BC). The Alexandrine medical schools
of Herophilus of Chalcedon (ca. 330–250 BC) and
Erasistratus of Kos (ca. 320–245 BC) followed em-
pirical, partly experimental concepts in the modern
sense. With that, almost all possible patterns of
modern medical thinking had already been put
into practice, or at least anticipated, in classical
antiquity.

Galen of Pergamum (AD 130–200) subsumed the
theory and practice of ancient medicine under a hum-
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oral pathological view. Authoritative Hippocratic–
Galenian medicine entered Persian and Arabian
medicine via Byzantium (e.g., Onbasius of Pergamum,
ca. 325–400, and Alexander of Tralles (ca. 525–600).
As a result of Islamization, Persian–Arabian medicine
spread eastward to South-east Asia and westward to
the Iberian Peninsula. In the heyday of Arabian–
Islamic culture between the seventh and twelfth
centuries, ancient medicine was transformed into
practice-oriented compendia in a process of inde-
pendent scientific work. Far beyond the high Middle
Ages, the Canon Medicinae of Ibn Sina (980–1037)
(known in the West as Avicenna) was the handbook
even of Western European physicians.

For approximately 1,500 years humoralism was the
dominating medical concept from India to Europe.
The original theory of the four body fluids, qualities,
and elements was constantly expanded: by the four
temperaments (sanguine, phlegmatic, choleric, mel-
ancholic), by the four seasons, the 12 signs of the
zodiac, then later by the four evangelists, certain
musical scales, etc. This concept allowed the physician
to put the patient with his�her respective symptoms at
the center of a comprehensive model: the powers of the
macrocosm and the microcosm influenced one another
within the individual on a continuous basis. By means
of thorough anamnesis, prognoses, and dietary in-
structions (‘contraria contrariis’; allopathy), phys-
icians supported the healing powers of nature (‘vis
medicatrix naturae’; ‘medicus curat, natura sanat’), a
model which—according to the principle of ‘similia
similibus’—is still valid today in homeopathy.

With the political decline of the Western Roman
Empire during the fifth and sixth centuries, a Christian
art of healing came to the fore in Western Europe. In
this, the traditions of ancient practice (Cassiodor,
487–583) mingled with a magic-influenced popular art
of healing and Christian cosmology to create a world
of ‘Christus Medicus.’ Such a theological–soterio-
logical concept of medicine was able to take up the
ancient cult of Asclepius. In early Christian and
medieval iatro-theology diseases were interpreted as
the result of sin or as a divine act of providence. This
still continues to have an effect on contemporary
religious practices, such as the use of votive tablets,
intercessions, and pilgrimages. In her medical writings
(e.g., Physica; Causae et Curae), Hildegard of Bingen
(1098–1179) left abundant evidence of the medieval art
of healing.

The so-called monastic medicine, or pre-Sale-
rnitarian medicine (sixth to twelfth century) was
superseded in southern Italy and Spain by the adop-
tion of ancient traditions from Arabian medicine.
Beginning in Salerno in the eleventh century with
Constantinus Africanus (1018–87) and Toledo in the
twelfth century with Gerhard of Cremona (1114–87)
and his followers, the era of scientifically oriented
medicine taught at universities began. Northern Italy,
Montpellier, and Paris became major centers of medi-

cal study at this time. Hippocratic–Galenian medicine
became the all-embracing and generally binding con-
cept.

Neoplatonism and astrology (of which Marsilius
Ficino, 1433–99 was a prominent practitioner), con-
tributed to shaping Hippocratic–Galenian medicine
into an all-encompassing model during the Re-
naissance. Modern medicine has been gradually
developing ever since. This development was furthered
by the discovery of numerous ancient texts, e.g., the
De re medicina of Celsus, discovered in 1455. Andreas
Vesalius (1514–64), in his secular anatomical work
De humani corporis fabrica (1543), wanted to purify the
ancient authorities of errors that had arisen through
mistranslation. More and more, medicine based itself
on its own experience, on its own theories, and on its
own ‘experiments.’ Theophrast of Hohenheim known
by the name of Paracelsus (1493�94–1541) introduced
a chemistry-oriented way of thinking into medicine,
while Rene� Descartes (1596–1650) contributed a
mathematical–mechanical thought pattern; both were
complemented by Francis Bacon’s (1561–1626) model
of empirical thinking. The human body was released
from religious cosmology and gradually became the
outstanding subject of scientific examination. This
initially took the form of anatomical explorations.

A secular step was taken at the end of the eighteenth
century and early in the nineteenth century in English
and French hospitals: the focus of medicine and of the
physicians shifted from the patient to his�her disease.
The sick man disappeared from medical cosmology.
Seventeenth-century attempts at scientific systematiz-
ation led to extensive nosologies in medicine, e.g.,
that of Thomas Sydenham (1624–89). Hippocratic–
Galenian symptomatology, which was directed at the
individual patient, was replaced by described syn-
dromes. These syndromes became detached from the
individual sick person, who turned into a mere ‘case.’
With this, a scientific–experimental field of separate
research into disease entities opened up for medicine.

The man-machine model of iatro-physics and the
man-reagent model of iatro-chemistry finally intro-
duced modern scientific thinking into medicine. As
medical theory was progressively freed from any
religious or metaphysical reasoning, the question as to
the source of life was raised. It was answered by
dynamic concepts of disease, by psychodynamism and
biodynamism. These concepts finally led, via Brown-
ianism, to modern psychopathology and psycho-
therapy. In contrast to that, iatro-morphology built
on the visible and observable. Georgio Baglivi
(1668–1708) paved the way from humoral to solid
pathology. Pathology improved from Giovanni
Battista Morgagni’s (1682–1771) organ pathology via
Franc� ois-Xavier Bichat’s (1771–1802) tissue patho-
logy to the functional cellular pathology of Rudolf
Virchow (1821–1902). Cellular pathology established
the physiological and pathological fundamentals of
scientific medicine.
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The actual step towards modern scientific medicine
was taken in the late eighteenth and early nineteenth
centuries. Chemical, physical, and then biological
thinking has been determining the theories of medicine
ever since. Deliberately reproducible (research) results
led to a ‘triumphal victory’ for modern medicine in the
second half of the nineteenth century with develop-
ments such as anesthesia (nitric oxide 1844–6; ether
1846; chloroform 1847), antisepsis (Joseph Lister,
1827–1912), asepsis (Ernst von Bergmann, 1836–1907;
Curt Schimmelbusch 1860–95), immunology, serum
therapy, and the diagnostic (1895–6) and therapeutic
(1896) possibilities of x-rays. With acetylsalicylic acid
(asprin), the first chemically representable fever-
reducing drug was introduced into medicine in 1873.

Modern scientific medicine follows the iatro-tech-
nical concept pathophysiology, a causal analysis of
distinguishable disease entities, objectifying and gaug-
ing methods, and causal therapy characterize such
medicine. The driving force of this scientifically and
technically oriented medicine is its endeavor to put
physiology, pathology, and therapy on a scientific
footing; first chemistry, then physics became central
guiding sciences, and laboratories and experiments
were introduced even into clinical practice. With the
animal model, bacteriology launched a biological
experimental situation. From the start, the iatro-
technical concept created specific tensions in medicine:
on the one hand, the scientific fundamentals which
aim at general insights get into the maelstrom of the
physician’s need for action (consequence: the ‘autistic-
undisciplined thinking’ and acting, as denounced by
Eugen Bleuler, 1857–1915). On the other hand, medi-
cal action directed at the sick individual patient as a
subject gets caught in the maelstrom of generalized
technical applications and scientifically justifiable
therapies (consequence: the ‘therapeutic nihilism’ of
the Second Viennese School, i.e., proscription of any
insecure therapeutical measures; Josef Skoda, 1805–
81). As a result, since the 1840s both patients
and medical practitioners have been turning to and
from homeopathy and nature healing over and over
again.

2. The Institutional and Organizational History
of Western Medicine

Medicine is a science built neither on pure knowledge
nor on mere empiricism. It is rather an action-based
science directed at the sick individual. As already
formulated in Hippocrates’ first aphorism, the patient
and his�her environment are granted equal parts in
medicine. Therefore, a scientific and conceptional
internal perspective can only partly explain the signifi-
cance of medicine. From a historical perspective,
diachronic questions are necessary which are directed
at medicine from outside, i.e., from society. Conse-
quently, a comprehensive history of medicine also

demands socio–historical, historico–sociological, and
anthropological perspectives.

The interaction between scientific knowledge and
practical experience has been part of medicine since
ancient times. In the course of the scientification of
medicine during the nineteenth century, the historical
argument simply disappeared from scientific reason-
ing. As a well-aimed counter-reaction against the
purely scientific–technical concept, the history of
medicine was reintroduced into the medical curricu-
lum in the early twentieth century. Far into the 1990s,
the history of medicine was considered in medical
faculties and schools to be the substantial represen-
tative of the humane aspects of medicine. However,
just as the objects and methods of the historical
sciences began to expand in the late twentieth century,
medicine also became an object of general history, i.e.,
especially one of social and cultural history. Yet,
although methodological professionalization raised
the academic standards of the history of medicine, the
position of medical history within medicine has been
impeded by the emphasis on professional histori-
ography, including its technical jargon. Since the
1990s, humanist issues of medicine have come in-
creasingly under the category of ethics in medicine. As
a result, the existence of history as an academic subject
within medical faculties and schools has been called
into question. If history in medicine wants to survive,
it has to meet the expectations of its humanist–
pragmatic task which the rapid progress in medicine
dictates. Due to the different tasks—which partly refer
to the current problems of legitimization and action,
partly to the debate about contents and methods in
historiography—it is necessary to make a distinction
between a ‘history of medicine’ and a ‘history in
medicine.’

Within the doctor–patient encounter, the patients
receive special attention due to their special need for
help, as do doctors due to their specific need for action.
From antiquity to the beginnings of scientific–
technical medicine, the conceptual world of medicine
and the patients’ lay interpretations overlapped in
large areas. Humoral pathological medicine lives on in
popular medicine, in nature healing, and in alternative
medicine. With the advent of the scientific concept, the
world of medicine and that of the patient drifted apart.
From the eighteenth century, the physician as an
expert began to face the patient as a layperson. At the
same time, medicine came to hold the monopoly of
definition and action over the human body. In the
sociogenesis of health as a social good and value,
medicine and the physicians were endowed with an
exclusive task; and they were thus given a special
position in society. The historical and sociological
discussion of the 1970s called this process ‘the profes-
sionalization of medicine.’

The medical marketplace has always been charac-
terized by enormous competition. Because of that,
the healing professions have almost always depended
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on their clients, the patients. In medieval and early
modern times, the patronage system made the aca-
demically trained physician subject to his socially
superior patron-client. This was only inverted with the
gradual scientification of medicine in the eighteenth
century. With the compulsory linkage to scientific
medicine, orthodox medicine has developed since the
1840s. Orthodox medicine was confronted with tra-
ditional or modern alternatives as kinds of ‘outsider
medicine’; healers who applied these methods were
both internally and externally discriminated against as
quack doctors. Industrial societies with their various
social security systems and their general claim of social
inclusion opened up a new clientele of the working
class and the lower strata for medicine.

A significant medical institution both in the
Western and in the Islamic tradition is the hospital.
Hospitals were established partly for pilgrims, partly
for anybody in need of help, in order to fulfill the
Christian ideal of ‘caritas.’ Having migrated eastwards
along with ancient medicine, the hospital became the
place of training for physicians in Islam around the
turn of the first millennium. Within the European
tradition, the charitably oriented hospital changed
only in the late eighteenth century: the modern
hospital came to be a place to which only sick people
were admitted, with the purpose of discharging them
after a well-directed treatment within a calculable
period of time. Such was initially the responsibility of
proficient nursing. Around the same time selected
hospitals had become places of practical training for
future physicians. Scientific–medical research was also
conducted in these university hospitals from the 1840s
onwards; only as a result of this, antisepsis medicine
entered the General Hospitals in the 1860s. This was
the beginning of the history of modern nursing, of
scientifically oriented medical training, of the many
medical disciplines, of the modern Medical Depart-
ments and Schools, and of the hospitals which only
then became medically oriented.

At first sight, diseases embody the biological reality
in the encounter between physician and patient. As a
study of leprosy or plagues shows, diseases have had a
number of different names over the course of time.
Therefore it is hardly possible to determine with
certainty which diseases were referred to in reports
handed down to us. However culturally interpreted,
diseases induce the encounter between physician and
patient. It is therefore the sick human being who
accounts for the existence of medicine. Over and
above the conceptual and institutional interpretations,
disease has always been experienced as a crisis in
human existence. In different cultures and eras sick
people and their environment interpreted diseases with
reference to their metaphysical reasoning. Diseases are
given a cultural meaning as a divine trial or as a
retaliation for violated principles of life and nature.
The scientific–analytical notion of disease in the iatro-
technical concept is not capable of taking the patient’s

quest for meaning into account. The chronically ill,
the terminally ill, and the dying therefore present a
constant challenge for scientific–technical medicine—
including its necessarily inherent thoughts of progress.
The result is a continuous push towards alternative
and complementary medicine as well as towards lay
and self-help.

From a historical and sociological point of view,
even the interpretations of health take place in a
repetitive process. In antiquity, health resulted from
the philosophical ideal of the beautiful and good
human being (ancient Greek: ‘kalokagathia’. The
Islamic world and the Christian Middle Ages assigned
the health of the body to religious categories. In the
sciences of early modern times, the nature-bound
human body came to be understood as an objectified
body. In early rationalism, Gottfried Wilhelm Leibniz
(1646–1716) elevated medicine to a means of ordering
private and public life according to scientific rules: the
order of the soul, the order of the body and the order
of society corresponded with piety, health, and justice;
they had to be guaranteed by the church, by medicine,
and the judiciary. In critical rationalism, reason,
physics, and morality were declared a unity. In the
early nineteenth century, the interpretation of the
concept of health became a scientific activity. The
question of the meaning of health was excluded from
medicine. Within the iatro-technical concept, health as
a chemical, physical, or statistical norm measured by
percussion, auscultation, the thermometer, etc., be-
came a negative definition of scientific notions of
disease. Those values and ideas of order which were
inextricably bound up with the notion of health seem
to have disappeared in the course of scientific–rational
progress.

With the scientific notion of health and disease,
modern medicine was finally granted the monopoly of
interpretation and action for a rational design of the
biological human resources in modern societies. Dis-
ease is the cause for medical action, health is its aim.
Via the societal value of health medical knowledge and
medical action are integrated into their societal sur-
roundings. The definition of health mediates in its
valid interpretation of a particular civilization between
the individual, the social, and the ‘natural’ nature of
mankind. Thus, health integrates the ‘natural’ bio-
logical basis, the social basis and the individuality—
the ‘I’ and ‘me’—of human existence. In terms of
philosophical anthropology, the valid notions of
health mediate between the outer world�nature, the
social world�society, and the inner world�individual-
ity with regard to the body�living corpse. The place
and the scope of medical action in society are defined
via the interpretation and the effect of the valid
definitions of health.

To the same extent to which the human relationship
towards nature becomes more scientific and leads to a
scientific–technological civilization, more and more
aspects become scientific within the combined in-
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terplay of the body as a part of oneself and the body as
an object. ‘Homo hygienicus,’ i.e., mankind, who
defines himself and is defined by others in terms of
medical standards, are typical examples of the paradox
of modernity: the autonomously progressing dis-
coveries of scientifically oriented medicine liberated
the person, communities, and society from the task of
having to account for the values and norms of their
bodily existence. From this position, the individual
and public ‘rationalization of the body’—as stated by
Max Weber (1864–1920), amongst others, at the
beginning of the twentieth century—could begin their
widely welcomed and universally demanded ‘victory
march of medicine.’ With the end of the belief in
progress, the disadvantages of this process have been
perceived since the 1970s. So in historical, sociological,
and anthropological debates medicine has turned into
an ‘institution of social control.’ Medicalization—as
Michel Foucault (1926–84), amongst many others,
pointed out from the early 1970s onwards—became
the focus of a fundamental critique on the penetrating
social impact of modern medicine.

The doctor–patient relationship is no anthropo-
logical constant. Rather, this relationship is an integral
part of the economic and social organization of a
community. This is especially true for public medicine
and the health sciences. Early forms of the modern
public health service developed from the end of the
thirteenth century in northern Italian cities. The
driving forces were the endemic plagues which kept
returning at regular intervals after the Great Plague of
1347–51. In early modern times those public health
measures evolved which then became regular in-
stitutions in the great commercial cities: general
regulations which also had health effects (such as food
inspection and market regulations, etc.); municipal
supervision of those practicing medicine; city hospitals
for the infirm, and others for special isolation
(leprosaria, plague hospitals, etc.); the beginnings of a
municipal medical and surgical service.

When the territorial states were thoroughly con-
solidated on the legal and administrative level, medical
and sanitary supervision unfolded in the late sev-
enteenth and early eighteenth century. A public
medicine arose which was linked to administrative and
political goals. Within the framework of mercantilism
one intention in calculating power was to increase the
population. The paternalistic welfare state towards
the end of the absolutist period developed public
health as part of its ‘populating policy.’ This is where
the special, still heavily disputed relationship between
state, medicine, and women, begins: to the extent to
which women were made the ‘human capital’ of a well-
directed population policy their role came to be
substantially determined by medicine (medicalized
midwifery, medicalization of birth and childhood,
medicalization of housekeeping, childrearing, etc.).

Through the bourgeois revolutions the nation as
sovereign made itself the object of public health.

Besides the idea of a qualitative evaluation of the
population the idea arose of calculating the value of a
human being in terms of money. In a combined act of
statistics, epidemiology, physics, geography, metereo-
logy, etc., and driven by a paternalistic idea of welfare
the first modern health sciences came into being. The
nineteenth-century cholera pandemics accelerated this
development. Only with the beginning of in-
dustrialization was comprehensive healthcare pro-
moted, due to the ‘public value’ of health. The modern
health sciences finally defined in a biological chain of
causes and effects a closed circle of human hygiene: the
environment as conditional hygiene of Michel Levy
(1809–72), Jules Gue� rin (1801–86), Edmund Parkes
(1819–76) or Max von Pettenkofer (1818–1901); the
microbiology or bacteriology as infectious hygiene of
Louis Pasteur (1822–95) or Robert Koch (1843–1910);
the dynamic relation of exposition and disposition as
constitutional hygiene; the forthcoming human life as
racial hygiene and eugenics; and finally health and
society as social hygiene—all these combined ap-
proaches took hold of basically all areas of human
existence in the late nineteenth and early twentieth
centuries. This is especially true for unborn life. At this
point the historical reflection on public healthcare,
medicalstatistics,andepidemiology,healtheconomics,
health laws, and health systems, etc., begins.

The idea of obligatory collective health was de-
veloped after the turn of the twentieth century. In the
biologistic ideology of National Socialism it was
molded into a highly rational model of future-oriented
health. The goal of National Socialist healthcare was a
‘genetically healthy’ and ‘racially pure’ population of
‘Aryan–German blood.’ This genetically and racially
cleansed ‘Volk’ should be fit to survive the secular ‘war
of races.’ The goal of obligatory national—which
really means racial—health was located beyond all
individual rights. This model of a totalitarian program
of healthcare was based categorically on exclusion. It
was carried out in decisive areas: at first sterilization
(at least 350,000 victims, all of them Germans), then
‘euthanasia’ (over 100,000 victims, including so-called
‘wild euthanasia,’ probablymore than 250,000 victims,
all of them Germans), and finally the extermination of
‘Vo� lkerparasiten’ during the Holocaust (approx-
imately 6 million victims, of whom 180,000 were
Germans).

Medicine in National Socialism requires special
mention here, as it is historically unique in the world.
Basically an excluding function is always inherent in
medicine. In the daily routine of medicine this becomes
apparent wherever decisions have to be made on the
allocation of scarce goods and services in short supply
(e.g., transplantation medicine, assessment and social
medicine, allocation of medical services). As to their
forcefully carried out eugenic actions the National
Socialists themselves referred to the examples of other
countries, especially the USA. Indeed there had been,
prior to 1933 and after 1945, an ‘internationale’ of

9543

Medicine, History of



eugenicists. The National Socialist model of health
can serve worldwide as an historical example of the
conflicting nature of the rationalization process on
which modern times are based—a process which is
irreversible. National Socialism is therefore to be seen
as the Janus-faced flipside of the modern era, which is
as obsessed with progress as it is blinded by it. This
means that National Socialism and medicine in the
National Socialist era are not only particular phenom-
ena of German history. They are rather a problem of
our times and thereby a problem of all societies which
have built on modernism.

3. Conclusion and Outlook: Western Medicine
and the Molecular Health of Tomorrow

In the narrow scientific–practical sense medicine is
determined by the dialectics of medical knowledge and
medical action. Such dialectics have accompanied
medicine from its first historical steps onwards to the
scientific–rational establishment in Greek antiquity.
The controversy between ‘dogmatists’ and ‘empiri-
cists,’ between ‘medics’ and ‘doctors,’ has raged
throughout the entire history of medicine. It is the
patientwhogives this dialectic a direction: the patient’s
need for help constitutes medicine. Because of the
patient and the special situation in which the patient
and the doctor meet, medicine possesses a domain
distinct from that of other sciences. In the encounter
between doctor and patient medicine faces the neces-
sity to take action. With this, the doctor–patient
encounter is placed within a historical context. This is
the starting point of historical reflection as an in-
dispensable aspect both of a history in medicine and a
history of medicine.

The position of medicine within society is changing
fundamentally. The scientific medicine of the late
nineteenth and early twentieth centuries was the
reproductive rearguard of industrialization. By con-
trast, the medicine of the late twentieth and early
twenty-first centuries is a forerunner of scientific,
economic and social change. Since the 1980s, mol-
ecular biology has become the referential discipline of
medicine. With that, it has become possible to di-
agnose diseases in their genetic informational prin-
ciples and their molecular mechanisms. The molecular
transition means a secular change in the concept of
medicine. The molecular biological thought pattern
transfers the process of health and disease into the
informational bases of the production and function of
proteins. With that, genetics and information pro-
cessing in the cellular and extracellular realm step into
the limelight.

Historical analysis has shown to what extent medi-
cal knowledge and medical action affect society. Thus,
experimental hygiene and bacteriology have cleansed
and pasteurized conditions and behavior since the
middle of the nineteenth century. Since the 1960s the

pharmacological possibilities of contraception have
altered the self-definition and the role of women.
Molecular genetics and clinical reproductive medicine
have already started to show their effects on the
generative behavior of mankind (in �itro and in �i�o
fertilization, preimplantation diagnostics, etc.). The
transition to molecular medicine will also change the
living world and the social world: molecular medicine
leads to a new image of humans. The medicine of the
last decades followed the model of ‘exposition,’: in
which diseases had an external origin (e.g., bacteria,
viruses, stress factors, etc.). Molecular medicine shifts
the etiology from exposition (i.e., the outside world of
all human beings) to disposition and therefore to the
(genetic) inner world of the individual. Predispositions
for certain diseases are internalized as an individual
(biological) fate. The result is the ‘genetization’ of
individual life and of its subsequent societal acts (e.g.,
life and health insurance). The interpretation of health,
including the notion of normality of the body, will in
substance be linked with the knowledge of genetically
determined dispositions. Such a genetic living world
will be as ‘real’ for human beings of the twenty-first
century as the bacteriological living world was ‘real’
for the twentieth century. See the following for further
information sources and contemporary research: Bib-
liography of the History of Medicine; Bulletin of the
History of Medicine; Current Work in the History of
Medicine (an international bibliography); Isis (an
international review devoted to the history of science
and its cultural influences); Journal of the History of
Medicine and Allied Sciences; Medizinhistorisches
Journal; Social History of Medicine.

See also: Body, History of; Health: Anthropological
Aspects; History of Science; Medical Geography;
Medical Sociology; Medicalization: Cultural Con-
cerns; Plagues and Diseases in History; Scientific
Disciplines, History of
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Meiji Revolution, The

1. The Meiji Re�olution (1853–77)

Meiji (‘Enlightened Government’) is the era name
adopted in 1868 by the new government that over-
threw Japan’s previous military government of the
Tokugawa shoguns (bakufu) and re-adopted the em-
peror as the country’s sovereign. Since 1853, when
Matthew C. Perry, Commander of the American
Squadron to the China Seas and Japan, first put
military pressure on Japan to open up its borders to
foreign intercourse, the country had been quickly
incorporated into the world’s capitalist system. For
the small feudal state that Japan had been up to that
moment, the problem was to find a way to survive as
an independent country and to decide on the type of
state that would be able to deal with world capitalism
and the international relations of East Asia. The great
political and social changes that were the result of the
political struggle, which developed around this prob-
lem, we shall call here the Meiji Revolution. The year
1877, when the last rebellion of the samurai class was
suppressed, we shall consider the year of its com-
pletion. The political struggle can be divided into three
stages.

2. The First Stage: The O�erthrow of the Bakufu
(1853–68)

The bakufu’s authority was greatly damaged by the
fact that it had been forced to open up the country to
intercourse with foreign powers. In order to stabilize
its political foundation, the bakufu asked the daimyo,
or feudal lords of Japan, for their opinions and groped
towards achieving some kind of consensus among the
daimyo class as a whole. On the other hand, it wanted
to clarify the legitimacy of its own national govern-
ment by strengthening its connection with the emperor
in Kyoto, who nominally still was Japan’s monarch.
Moreover, the bakufu began to employ military drills
in the Western style and made a start to build its own
navy tutored by naval officers fromHolland.However,
when the news that a joint English and French
squadron which had just defeated China in the Second
Opium War was about to visit Japan in 1858, the
bakufu buckled under this military pressure to sign
treaties allowing free trade with the United States,
Holland, Russia, England, and France. What is more,

these treaties were unequal treaties in that they
included clauses on extraterritoriality and fixed tariffs
that denied Japan its legal and tax autonomy. The
bakufu sought ratification of the treaties fromEmperor
Komei, but the emperor refused on the ground that
Japan would cease to exist as an independent state if
this attitude of acquiescence to the demands of the
foreigners were to persist. As a result, the discussion
about Japan’s existence as a nation-state became
divided between those supporting the bakufu and
those backing the position of the emperor.

As a result of the opening, in 1859, of the harbors of
Yokohama, Nagasaki, and Hakodate to free trade,
Japan was quickly absorbed into the world’s capitalist
system. Prices rose precipitously, and the markets of
the country were thrown into confusion. Voices
denouncing the signing of the treaties and the bakufu’s
policy of submission to the foreigners arose not only
among the members of the ruling class, but also
among well-to-do farmers and merchants, and so
became a protest of the Japanese people as a whole. As
a result, the bakufu lost confidence in its ability to rule
the country. By contrast, the idea of a government that
would take a hard line towards the foreigners and
make the bakufu cooperate with that effort was gaining
in popularity among those supporting Emperor
Komei, who continued to refuse to ratify the treaties.
Powerful daimyo, who, in their turn, were thinking of
taking up the right to govern the country themselves,
were also found supporting this idea.

Warriors of the faction that proposed radical
military reforms wanted to throw out the foreigners
even more badly. They were of the opinion that there
was no military advantage to be gained just by
superficially adopting Western-style drilling methods,
while keeping the old feudal system linking military
ranks with family background. They stressed that
Japan should aim to modernize its army while engaged
in actual battle, and so they wanted to use war to
accomplish internal reform. Thus, in June of 1863,
radicals from the domain of Choshu first attacked
foreign shipping in the Straits of Shimonoseki in order
to force the shogun to take military action against the
foreigners, for the country’s leadership in such matters
was considered to be his responsibility. However, this
type of behavior by the radical warriors, which showed
no regard for the feudal order, frightened Emperor
Komei and the highest officials of his court. They
proceeded, in September of 1863, to chase the Choshu
warriors from Kyoto with the help of the warriors
from the Aizu domain in north-eastern Japan, which
traditionally supported the bakufu.

On the other hand, the Great Powers of Europe and
the United States, which had concluded treaties with
Japan, would not allow a native movement that aimed
to break away from world capitalism by military force.
Therefore, they decided to complete Japan’s incor-
poration into the world’s capitalist system by dealing
its radical faction some harsh blows. In August of

9545

Meiji Re�olution, The



1863, an English naval squadron attacked the home
base of the Satsuma atKagoshima.Next, in September
of 1864, a joint naval force of English, French,
American, and Dutch warships attacked the strategic
port of Shimonoseki in Choshu. This fief had been
declared an ‘Enemy of the Imperial Court’ by Emperor
Komei, because its soldiers had entered the capital
against his will. Moreover, in November of 1865, the
joint naval force of these four nations penetrated
Osaka Bay, and obtained from Emperor Komei,
through military pressure, the ratification of the
treaties. Thus, Satsuma and Choshu both painfully
experienced Western military power at first hand.
They were, therefore, also the first to understand that,
in order to resist foreign pressure, it would be necessary
to bundle the power of the entire Japanese people
through the establishment of a unified nation-state.
They became convinced that, as a first step to
accomplish this, they should take immediate and
drastic measures to reform their military forces.

In Satsuma, the old system based on lineage was
abandoned and a new homogeneous army of samurai
warriors established. In Choshu, lower ranking
samurai, farmers, and townsmen joined to form an
armed militia or shotai. The bakufu, on the other
hand, used the opportunity offered by the fact that
Choshu had been named an ‘Enemy of the Imperial
Court’ and the domain’s defeat at Shimonoseki to try
and re-establish its authority. It succeeded in co-
opting the Court and in destroying the lateral alliance
of the powerful daimyo. In 1866, with the sanction of
the Emperor, the bakufu organized an expedition to
punish Choshu, but the domain had just concluded a
military alliance with Satsuma, and with its newly
organized militia it was able to defeat the army of the
bakufu.

3. The Second Stage: The Restoration of
Imperial Rule (1868–1871)

In a coup d’etat of January 1868, samurai from
Satsuma, convinced that it would be impossible to
establish a strong nation-state under the leadership of
the Tokugawa, together with Tosa warriors and
members of the Imperial Court, who were concerned
with the loss of prestige the Imperial House had
suffered because of its recent connection with the
bakufu, took over power and established a government
based on the restoration of imperial rule (osei fukko).
Warriors from Satsuma, Choshu (which had obtained
a cancellation of the order declaring it to be an ‘Enemy
of the Imperial Court’), and Tosa defeated the bakufu’s
forces near Kyoto in the same month. By means of a
civil war, which continued until June of 1869, the
restoration government was able, with the cooperation
from the domains, to eradicate the power of the old
bakufu and to seize the lands which had been under its

jurisdiction. The Tokugawa family was reduced to
nothing more than being one of many daimyo. The
restoration government made Emperor Meiji, who
had been born in 1852 and had succeeded to the throne
after the death of his father Komei in 1866, the
country’s new sovereign. Instead of the slogan Sonno
joi (‘Revere the Emperor and Expel the Barbarian’)
through which it had come to power, the new
government now stressed Japan’s national power with
a new slogan Bankoku Taiji (‘Holding Out Against All
Nations of the World’). Also, in order to obtain
support for the new government, the new leaders
criticized the autocratic nature of the old bakufu,
professed its respect for public opinion, and estab-
lished a deliberative assembly the members of which
were elected by the domains.

During the one-and-a-half-year long civil war,
which claimed more than 10,000 lives, the idea that
birth should determine social standing was abandoned
in the domains of the various daimyo, which also west-
ernized their military forces and accepted the par-
ticipation of rich farmers and merchants in their local
governments. For these men, it was natural to expect
that the army of the new Japanese nation-state would
consist of the combined military forces of the domains.
But to the restoration government, it seemed that
trying to take a hard line against the foreign powers in
thismannermight spiral the power of the local samurai
out of control. Conversely, the leaders of the domains
attacked the weakness of the government’s foreign
policy. The effort to stabilize a hard-line government
based on a consensus and with the cooperation of the
domains was abandoned. In August of 1871, after
several thousand elite warriors from the three domains
of Satsuma, Choshu, and Tosa, had gathered in
Tokyo, the government took the drastic measure of
abolishing the domains and establishing prefectures,
saying that ‘The existence of the domains hurts the
realization of the Bankoku Taiji policy’.

4. The Third Stage: The Centralized Nation-state
(1871–77)

Therefore, the problem of establishing this was felt to
be an urgent matter to be accomplished through the
cooperation of the three domains mentioned above.
These, together with the domain of Hizen, formed the
backbone of the new government. In December of the
same year, Iwakura Tomomi (the Court), Okubo
Toshimichi (Satsuma), and Kido Koin (Choshu) and
others were sent as the representatives of the new
government on an embassy to the United States and
Europe in order to revise the unequal treaties. Saigo
Takamori (Satsuma) was the most important man of
the caretaker government remaining behind in Japan
and he forcefully pursued the legal and institutional
reforms that would make the Great Powers agree to a
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revision of the treaties. In order to accomplish this, the
armament factories and the ships built and owned for
the sake of modernization by the bakufu and the
different domains were brought under government
control, students were sent overseas, and many able
foreigners were employed. Ten percent of the original
assessed income of their former domain was given as
personal property to the daimyo, and the courtiers
(even those of the lowest ranks) were assured an
income at the same level as the former daimyo. The
government, however, aimed at building a nation-
state on the model of those in Europe and America,
which required an enormous outlay of funds. For this
reason it did not relieve the tax burden required of the
farmers. Also, there was no agreement between the
four domains on the question of how to deal with the
warrior class. Even though their stipends had been
guaranteed, from 1873 an army draft had been started
from among all layers of the population in order to be
able to suppress internal rebellions. Therefore, it
became necessary to face the problem of the position
of the samurai in the new society.

When the caretaker government in Japan realized
that, is the short term, a revision of the treaties was
out of the question, it strengthened its intention to
display the energy and prestige of the new Japanese
nation-state within East Asia. The Japanese govern-
ment wanted to assure its prestige in an East Asian
world that seemed dominated by continuing con-
cessions to the Great Powers of Europe and the United
States since the defeat of the Qing in 1842. It hoped in
this way to heighten the prestige of the new nation-
state at home and decided it could use the samurai
class to project its military power. Already in 1871,
during negotiations with the Qing the Japanese had
started to build new international relationships in East
Asia. When aborigines from Taiwan harmed and
killed some inhabitants of the Ryukyu Islands, which
traditionally paid tribute to both China and Japan,
this was used as an excuse to plan a military expedition
to Taiwan. Moreover, the government considered the
attitude of Korea, which had refused, since 1868, to
negotiate with Japan because its diplomatic form was
no longer that used by the Tokugawa bakufu, an
affront to its national prestige. For this reason, in
August of 1873, the caretaker government decided to
send an embassy with the message that it was ready to
go to war over this issue. However, the chief am-
bassador of the delegation that had been sent to
Europe and the United States, Iwakura, came back to
Japan in September of that year and forcefully
opposed this idea. He was supported by that part of
the samurai class that was in the process of being
transformed into the bureaucracy of the new nation-
state.

Because Emperor Meiji cancelled the decision to
send the embassy, Saigo and Eto Shinpei (Hizen), who
had been the main members of the caretaker govern-
ment, resigned from the government. The Satsuma

and Tosa warriors, who were living in Tokyo as part of
the Imperial Household guards, seceded from this
force, and in February of 1874 the samurai of Hizen
rebelled under the leadership of Eto. The Meiji
government, now mainly led by Iwakura and Okubo,
used the warships it had collected and the newly
installed nationwide telegraph network to the maxi-
mum extent possible and subdued the insurrection
within a short time, thus preventing it from spread-
ing. However, in order to win over the armed forces
and its officer corps, which both still mainly consisted
of samurai, the government proceeded with the in-
vasion of Taiwan in April 1874. Ignoring China’s
protest that this was an infringement of its national
sovereignty and showing its readiness to go to war
with the Qing, the government showed that it was able
to take a hard line. When the Qing recognized, at the
very last moment in October 1874, that the Taiwan
expedition had been a ‘heroic act,’ the Japanese
leadership learned it need not respect the power of the
Qing. On the other hand, from the attitude China had
taken on the Taiwan issue, it was possible to forecast
that, in case of a Japanese dispute with Korea, the
Qing, even though it was officially Korea’s suzerain,
would not come to its rescue. Moreover, it was
becoming clear that if Japan engaged in military
ventures in East Asia the Western powers were likely
to remain neutral.

On the national level, this success earned the
government the loyalty of its officer corps, and, across
the board, the pace towards a system of general
conscription was accelerated in order to prepare for
war. For the first time, it seemed possible to replace the
samurai class and establish bureaucratic control over
the army. In February 1876, Japan imposed, through
military force, an unequal treaty on Korea, which had
kept itself isolated in a manner similar to Japan be-
fore Perry’s arrival. Also, with the treaty concluded
with Russia in May 1875 by which Sachalin was
exchanged for the Kuril islands, the government
succeeded in solving a border dispute, which had
existed since the last years of the eighteenth century.

So between 1874 and 1876, the Meiji government
gave permanent shape to Japan’s borders and re-
organized its international relations with East Asia. In
this way, it put an end to the general feeling among the
population of Japan, existing since the 1840s, that the
state was in a crisis which might lead to its dissolution.
The only problem left was the revision of the unequal
treaties with the Great Powers of Europe and the
United States.

With the national prestige the government harvested
from these developments, it decided to embark on
some radical internal reforms. These reforms were
meant to create the conditions necessary to establish
capitalism in Japan, which, in turn, would enable the
country to respond adequately to world capitalism.
One of these conditions was to revise the land tax and
to establish the right to private ownership of land
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without diminishing the national tax income as a
whole, and the government meant to accomplish this
within 1876. Another was to convert the stipends of
the former daimyo, the courtiers, and the samurai into
government bonds (August 1876). This latter reform
was no rejection of feudalism, but rather a decision to
change it into a tool for the adoption of capitalism.

The land tax reform called forth a movement that
opposed the fixation of the taxes at the high levels of
feudalism. This opposition was led by rich farmers,
and peasant rebellions exploded, one after another, in
virtually all regions of Japan. At the same time, from
October 1876, a revolt by samurai broke out which
reached its peak with the Satsuma rebellion of
February 1877. In January of that year, therefore, the
government lowered the land tax from 3 percent to 2.5
percent of the land value and also diminished the local
taxes. This drove a wedge between the peasant
movement and the samurai rebellion and allowed the
government, after a violent struggle lasting eight
months, to defeat, with its conscription army of 60,000
men, the 40,000 samurai of Satsuma. As a result, the
movement to incorporate the samurai class into the
structure of the nation-state was extinguished and
the power of the new state was no longer challenged.

However, after its defeat, the samurai class held the
government to its original promise to respect public
opinion and it became the foremost power in the
struggle for the opening of the National Diet to all
classes of Japanese society. In this struggle, the
samurai, allied with the rich farmers and merchants
who stressed that there could be no taxation without
representation, opposed the increasingly authoritarian
Meiji government. And so the struggle, which had
centered on the manner in which national power was
to be wielded, now transformed itself into one for
democratic rights for everyone.

5. Historiography of the Meiji Re�olution

These events were, until the second decade of the
twentieth century, considered to be the epochal res-
toration of direct imperial rule, accomplished by the
imperial house with the reverent support of the
Japanese people. When Japanese capitalism reached a
dead end during the 1920s, with its repressive system at
home and its increasingly aggressive policies abroad,
Japanese social scientists, and Marxists in particular,
started to link the unholy trinity of monopoly capital
dominating the country’s political system, its half-
feudal land ownership, and its imperially in-
doctrinated army and bureaucratic leadership with
these events that were now known as the Meiji
Restoration. This train of thought divided itself into
two schools, one maintaining that the Meiji Res-
toration was an incomplete bourgeois revolution, and
the other that it was nothing but the establishment of
absolutism. After World War II, and especially during

the 1960s, the pre-war interpretations were considered
to be flawed because they neglected the concrete facts
of the international situation around Japan at the
time of the revolution and had been narrowly focused
on the events as one stage in the development of the
Japanese nation by itself. According to this thinking,
foreign pressure in themiddle of the nineteenth century
forced the realization that if Japan wanted to keep its
independence, it needed to cooperate in achieving a
thorough overhaul of the state. Because a bourgeois
revolution was not necessarily an indispensable in-
gredient for the success of the capitalist system
transplanted to Japan in the second half of the nine-
teenth century, the revolution compromised and
merged with the feudal elements of Japanese society.

However, today the positions are divided as follows.
One group of historians stresses the fact that the
transition to modern society was comparatively easy
because of the high levels of social and economic
development in Japanese society during the second
half of the Edo period (1600–1867). Another group of
historians considers the Meiji Restoration a popular
or a nationalist revolution, ignoring such problems as
feudalism, class, and the status of power holders.
While recognizing a certain level of development in
pre-modern Japan, a third group maintains that the
Meiji Restoration was the formation of a centralized
imperial state, which aimed to establish capitalism on
a basis of support for the old nobility and the daimyo
class of Tokugawa society. During this process of
introducing world capitalism into Japan, the state
itself went through several transformations.

6. Issues of the Debate on the Meiji Re�olution

The Meiji Revolution presents, by its very nature, a
complicated problem. On the one hand, it should be
called a ‘restoration of imperial rule’ because of the
efforts that were made to revive the structure of the
imperial state that had centralized power in Japan
more than 1,200 years earlier. Until 1945, the position
of the emperor as the supreme wielder of power in the
modern Japanese state seemed to be fixed, and this in
itself continued to confront and suppress all political
thought stressing the sovereignty of the Japanese
people. On the other hand, in the sense that the feudal
state made up of shogun and daimyo, which had
existed for more than 260 years, was destroyed, it can
be called a sort of revolution. This Asian-style nation-
state, which had existed since the beginning of the
seventeenth century, could not have gradually re-
organized and modernized itself from above without
the overwhelming military and economic pressures
from world capitalism of the second half of the
nineteenth century.

In Japan, the men responsible for these revolution-
ary changes did not come from the bourgeoisie as in
the case of Western-style revolutions. During Japan’s
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closed-country policy, a new class of rich farmers and
merchants had, to a certain degree, emerged with the
formation of a national market that involved the
whole country, but not the outside world. Their
nationalism formed the basis of and fueled the changes
that took place. However, the leaders of the Meiji
period were a group of men, who had their roots in the
warrior class and had changed themselves into a
literary and military bureaucracy while treating the
state as their private property. By 1877, they had
gained complete control of the Japanese state with the
emperor at its head. However, without the support of
the rich farmers, merchants, and ex-samurai, political
and social stability still eluded them. This had to wait
until the 1890s when a constitution had been put in
place and a parliament was established so that other
groups might have some say in the running of the
government. In the very broadest sense, Japan’s Meiji
Revolution ranks with Germany, Italy, and Russia as
one of the latecomers in the drive towards modern-
ization. Further generalizing seems to be meaningless,
and this author would like to stress that the revolution
creating a nation-state in response to foreign pressure
was probably the result of the specific circumstances
existing in the second half of the nineteenth century in
East Asia.

See also: East Asian Studies: Politics; East Asian
Studies: Society; Ethnic Cleansing, History of; Feu-
dalism; Imperialism, History of; Japan: Sociocultural
Aspects; Modernization and Modernity in History;
Nationalism,Historical Aspects of: East Asia;Nations
and Nation-states in History; Parliaments, History of;
Racism, History of; Revolutions, History of; South-
east Asian Studies: Politics
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Melanesia: Sociocultural Aspects

The convention of dividing Oceania into three distinct
geographic regions or culture areas—Polynesia,
Micronesia, and Melanesia—originated in 1832 with
the French navigator J-C-S. Dumont d’Urvilles. By

this convention, Melanesia today encompasses the
independent nation-states of Papua New Guinea,
Solomon Islands, Vanuatu, and Fiji; the French
overseas territory of New Caledonia (Kanaky); the
Indonesian province of Irian Jaya or Papua (West
Papua); and the Torres Straits Islands, part of the
Australian state of Queensland. These islands comp-
rise about 960,000 square kilometers with a total
population of more than eight million people. The
large island of New Guinea and its smaller offshore
islands account for almost 90 percent of the land area
and 80 percent of the population of Melanesia (see
Fig. 1).

1. Melanesian Di�ersities

The diversity of contemporary Melanesian political
arrangements is exceeded by a linguistic, cultural,
ecological, and biological diversity that impressed
early European explorers and challenged later social
and natural scientists. Although mostly pig-raising
root-crop farmers, Melanesians occupy physical en-
vironments ranging from montane rainforests to
lowland river plains to small coral islands; they live in
longhouses, nucleated villages, dispersed hamlets, and
urban settlements. While racially stereotyped as black-
skinned and woolly-haired people, they display a wide
range of phenotypic features. Similarly, Melanesian
social organizations illustrate numerous anthropo-
logically recognized possibilities with respect to rules
of descent, residence, marriage, and kin terminology.
Melanesians speak more than 1,100 native languages,
some with tens of thousands of speakers and others
with less than a few hundred. English, French, and
Bahasa Indonesia are recognized as official languages;
several pidgin-creoles are widely spoken and also
recognized as official languages in Papua New Guinea
and Vanuatu. Melanesia is thus culturally hetero-
geneous to the point that its very status as a useful
ethnological category is dubious; many anthropolo-
gists would assign Fiji to Polynesia and classify Torres
Straits Islanders with Australian Aborigines. Eth-
nographic generalizations about the region often show
a marked bias toward cases from some areas (e.g., the
NewGuineaHighlands) rather thanothers (e.g., south-
coast New Guinea), and in any case remain rare.

Linguists, archeologists, and geneticists offer per-
suasive narratives of prehistoric migrations that ac-
count for Melanesian heterogeneity. These narratives,
although not universally accepted, reveal how
Dumont D’Urvilles’ convention obscures historical
and cultural connections between Melanesian and
other Pacific populations as well as fundamental
differences within Melanesian populations. At least
40,000 years ago, human populations of hunter–
gatherers settled the super-continent of Sahul
(Australasia), reaching what is today the island of
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Figure 1
Islands of the South Pacific

New Guinea, the Bismarck Archipelago and the
Solomon chain by at least 30,000 years ago. Linguistic
evidence suggests that these settlers spoke Non-
Austronesian (NAN or Papuan) languages, which
today number around 750 and occur mainly in the
interior of New Guinea, with isolated instances
through the islands to the east as far as the Santa Cruz
Archipelago. By 3,500 years ago, a second migration
out of Southeast Asia had brought another population
into sustained contact with the original settlers of the
Bismarcks. This migration is associated by archeolo-
gists with the distinctive Lapita pottery complex,
distribution of which suggests that ‘Lapita peoples’
had by 3,000 years ago moved as far south and east as
hitherto uninhabited Fiji and western Polynesia.
Lapita peoples spoke an early language of the
Austronesian (AN or Malayo-Polynesian) family
labeled Proto-Oceanic. Austronesian languages are
today distributed along coastal eastern New Guinea
and through island Melanesia; all Polynesian lang-
uages and most Micronesian ones are also descended
from Proto-Oceanic. Hence the extraordinary linguis-
tic, cultural, and biological diversity of Melanesia by
comparison with Polynesia and Micronesia derives

from at least two prehistoric sources: (a) processes of
divergence and differentiation among relatively separ-
ated populations over the very long period of human
occupation in the region, especially on the island of
New Guinea, and (b) processes of mixing or creoliz-
ation between the original NAN-speaking settlers and
the later AN-speaking arrivals in island Melanesia.

2. Social and Cultural Anthropology in�of
Melanesia

Dumont D’Urvilles’ classificatory legacy has been
provocatively criticized on different grounds, namely
that ‘Melanesia’ often designates one term of an
invidious comparison with ‘Polynesia.’ Such compari-
sons, manifestly racist in many nineteenth-century
versions, portray Melanesians as economically, pol-
itically, and culturally less developed than Polynesians
and, by evolutionary extension, people of ‘the West.’
To Western political and economic interests, more-
over, Melanesia has historically appeared marginal;
Melanesianist anthropologists, for example, never
found much support within the post World War II
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institutional apparatus of area studies. This margin-
ality has rendered Melanesian studies as the exemplar
of anthropology’s authoritative discourse on ‘primi-
tives,’ and contributed to the popular perception of
Melanesian studies as the anthropological subfield
most engaged in the contemporary study of radical
(non-Western) Otherness. Such a perception not only
turns Melanesian people into exotic vehicles for
Western fantasy, but also suppresses the continuing
history of colonialism in the region and misrepresents
much Melanesianist anthropology, past and especially
present.

Melanesian ethnography has played a central role in
the history of the larger discipline’s methods and
theories. The work of W. H. R. Rivers on the 1898
Cambridge Expedition to the Torres Straits and later
trips to Melanesia, and of Bronislaw Malinowski
during his World War I era research in the Trobriand
Islands, both mark important moments in the de-
velopment of genealogical inquiry and extended par-
ticipant observation as characteristicmethods of social
anthropology. Similarly, the Melanesian ethnography
of M. Mead, G. Bateson, R. Fortune, and I. Hogbin,
among others, guided anthropological approaches to
questions of socialization and emotions, culture and
personality, gender relations and sorcery, ritual pro-
cess and social structure. From 1950 onwards, anthro-
pology drew heavily on Melanesian ethnography—
including the first waves of intensive fieldwork in the
New Guinea Highlands—for diverse theoretical ad-
vances in the areas of cultural ecology, gender and
sexuality, and in the study of metaphor, meaning, and
knowledge transmission.

3. Gift�Commodity

Most prominent among the gate-keeping concepts
that make Melanesia a distinctive anthropological
place is exchange. Malinowski’s classic description of
kula, and Marcel Mauss’s treatment of Malinowski’s
ethnography in The Gift, provided the grounds for
understanding Melanesian sociality as fluid and con-
tingent, performed through pervasive acts of give and
take. In the 1960s, the critique of models of segmentary
lineage structure in the New Guinea Highlands further
enabled recognition of reciprocity and exchange as the
Melanesian equivalents of the principle of descent in
Africa. Exchange brings into being the social cate-
gories that it perforce defines and mediates: affines and
kin, men and women, clans and lineages, friends and
trade partners, living descendants and ancestral spirits.
The rhythms of Melanesian sociality thus develop out
of infrequent large-scale prestations associated with
collective identities and male prestige; occasional gifts
of net bags from a sister to her brother or of magic
from a maternal uncle to his nephew; and everyday
exchanges of cooked food between households and
betel nut between companions.

Before contact with Westerners, Melanesia was
laced by extensive trade networks that connected
coastal and inland areas, and linked numerous islands
and archipelagoes. These regional networks crossed
different ecological zones and organized the special-
ized production of food, pigs, crafts, and rare objects
of wealth such as pearl shells and bird plumes. Wealth
objects were in turn often displayed and circulated in
sequential chained exchanges, of which the most
complex and geographically far-reaching include kula,
and the Melpa moka and Enga tee systems of the
central New Guinea Highlands. These exchange sys-
tems often define a sphere of male-dominated activity
that depends on the labor of women, but instances of
women circulating women’s wealth in public ex-
changes do occur throughout Melanesia. During the
colonial period, many trade networks atrophied, while
other forms of competitive exchange effloresced, incor-
porating new items of wealth. State-issued money now
commonly circulates in exchange alongside indigenous
currencies and wealth, especially as part of marriage
payments and homicide compensations.

Melanesians sometimes self-consciously contrast
their own reciprocal gift-giving with the market
transactions of modern Western society; for example,
the distinction between kastam (‘custom’) and bisnis
(‘business’) occurs in the English-based pidgin-creoles
of the region. In related fashion, anthropologists have
used an ideal–typical contrast between a gift economy
and a commodity economy to describe the social
relations of reproduction characteristic of indigenous
Melanesia. For Gregory (1982), ‘gift reproduction’
involves the creation of personal qualitative relation-
ships between subjects transacting inalienable objects,
including women in marriage; and ‘commodity re-
production’ involves the creation of objective quan-
titative relationships between the alienable objects
that subjects transact. This dichotomy provides a way
of talking about situations now common in Melanesia
in which the status of an object as gift or commodity
changes from one social context to another, and varies
from one person’s perspective to another. Such situ-
ations occur, for example, when kin-based gift rela-
tions become intertwined with the patronage system
associated with elected political office or when mar-
riage payments become inflated by cash contributions
derived from wage labor and the sale of coffee and
copra.

While Gregory’s formulation has been criticized as
obscuring the extent to which commodity-like trans-
actions—barter, trade, localized markets—were al-
ways a feature of Melanesian social life (and gifts a
feature of highly commoditized Western societies), it
nonetheless highlights how Melanesians produce
crucial social relations out of the movement of persons
and things. Anthropologists have thus used the con-
cept of personhood as a complement to the concept of
the gift in understanding Melanesian moral relation-
ships; for it is in the context of gift exchange that the
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agency of persons and the meaning of things appear
most clearly as the effects of coordinated intentions.
Marilyn Strathern contrasts a Melanesian relational
person or dividual with a Western individual. Whereas
Western individuals are discrete, distinct from and
prior to the social relations that unite them,
Melanesian dividuals are composite, the site of the
social relations that define them. Similarly, whereas
the behavior of individuals is interpreted as the
external expression of internal states (e.g., anger,
greed, etc.), the behavior of dividuals is interpreted in
terms of other people’s responses and reactions. The
notion of dividuality makes sense of many Melanesian
life-cycle rites that recognize the contributions of
various kin to a person’s bodily growth, as well as of
mythological preoccupations with the management
of ever-labile gender differences.

4. Equality�Hierarchy

Melanesian polities have often been characterized as
egalitarian relative to the chiefly hierarchies of
Polynesia; instances of ascribed leadership and her-
editary office, numerous throughout insular Melan-
esia, have accordingly been regarded as somewhat
anomalous, while the categorical distinction between
‘chiefs’ and ‘people of the land’ has served to mark
Fiji’s problematic inclusion within Melanesia. Tra-
ditional Melanesian political organization has been
defined negatively, as not only stateless but also
lacking any permanent form capable of defining large-
scale territorial units. Precolonial warriors, such as
those of south-coast New Guinea, distinguished them-
selves through vigorous practices of raiding, head-
hunting, and cannibalism that ensured social and
cosmological fertility. Local autonomy, armed con-
flict, and ongoing competition among men for leader-
ship have thus been taken as the hallmarks of
traditional Melanesian politics. This definition of
precolonial Melanesian polities invokes a sharp con-
trast with the centralized, bureaucratic, violence-
monopolizing states of the West. Yet, at the same
time, Melanesian politics, epitomized in the figure of
the self-made ‘big man,’ have sometimes been thought
to recall values of individualism and entrepreneurship
familiar from the West’s own self-image.

Big men typically validate their personally achieved
leadership through generous distributions of wealth.
They manipulate networks of reciprocal exchange
relationships with other men, thus successfully man-
aging the paradox of generating hierarchy—even if
only temporarily—out of equality. This paradox is
variously expressed within Melanesia. In classic big-
man exchange systems, known best from areas of high
population density and intensive pig husbandry and
horticulture in the New Guinea Highlands (Melpa,
Enga, Simbu, Dani), a constant and imbalanced flow
of shells, pigs, and money underwrites individual

prestige. Such systems are not found everywhere in
Melanesia, however, prompting Godelier (1986) to
invent a new personification of power, the ‘great man.’
Great men emerge where public life turns on ritual
initiations, where marriage involves the direct ex-
change of women (‘sister exchange’), and where
warfare once similarly prescribed the balanced ex-
change of homicides. The prestige and status of great
men often depends upon their success in keeping
especially valued ‘inalienable possessions’ out of gen-
eral circulation. While this typological innovation has
been challenged, political life in the Sepik area and in
eastern Melanesia frequently involves transmitting
ritual resources (heirlooms, myths, names, and so
forth) within a delimited kin grouping such as a clan.
In the Mountain Ok area, ancestral relics (bones and
skulls) provide the material focus of a secret men’s cult
that links contiguous communities and complements
clan affairs; in insular Melanesia, forms of voluntary
male political association detached fromkin groupings
are found, such as the public graded societies of
northern Vanuatu. Nevertheless, the scope for estab-
lishing political relations in precolonial Melanesia was
restricted by the instability of big men’s exchange
relations, or by the demands placed on high-ranking
men to sponsor youthful aspirants, or by the limited
extent of the communities or kin groups beyond which
ritual resources have no currency.

Whereas Melanesian political relations have been
deemed egalitarian by comparison with the West,
gender relations have usually been characterized as
manifestly inegalitarian. Ethnography of highlands
New Guinea in particular suggests that women’s
productive labor in gardening and pig husbandry is
eclipsed if not wholly appropriated by men who act
exclusively as transactors in public exchanges. In areas
with once secret and lengthy rites of male initiation,
senior men socialized boys into ideologies of danger-
ous female power and pollution while enforcing strict
physical separation of the sexes. Ethnography of
insular Melanesia (AN speakers), by contrast, suggests
that gender inequality is less severe, tempered by
women’s social and genealogical roles as sisters rather
than wives, and as both producers and transactors of
cosmologically valued wealth items such as finely
woven mats. But Margaret Mead’s pioneering work
on sex and temperament in the Sepik area, and
Knauft’s (1993) review of south-coast New Guinea
ethnography suggest the extreme variation possible
in gender relations among even geographically
proximate societies.

New forms of social inequality and hierarchy have
taken shape since the mid-nineteenth century through
intensified interactions with foreign traders, mis-
sionaries, and government officials. During the col-
onial period, ‘chiefs’ were often appointed in areas
where they had not existed, while indigenously recog-
nized leaders were often able to use their status to
monopolize access to the expanding cash economy.
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Male labor migration put extra burdens on women
who remained at home, their contacts with new ideas
and values inhibited. In rural areas today, ‘rich
peasants’ have emerged by manipulating customary
land tenure—and sometimes using ‘development’
funds of the postcolonial state—to accumulate small-
holdings of cash crops; conflicts have arisen over
claims to cash crops that women raise on land owned
by their husbands. In urban areas, political and
economic elites attempt to reproduce their dominant
class position through private education and overseas
investments as well as cosmopolitan consumption
practices.

5. Melanesian Modernities

The legacies of different colonial states (Great Britain,
France, Germany, The Netherlands, Australia, and
Indonesia) variously condition Melanesian political
economies, especially with regard to control of land.
In Papua New Guinea, limited land alienation by the
crown, an indirect subsidy of contract labor, has
preserved a vital resource in the defense against
encroaching commodification; but French settlers in
New Caledonia and, more recently, Javanese trans-
migrants in Irian Jaya violently displaced indigenous
populations. In Fiji, complicated arrangements for
leasing agricultural land, a consequence of British
colonial policy, generate tension between Fijian land-
owners and their largely Indo-Fijian tenants, descen-
dants of indentured plantation workers brought from
India in the late nineteenth and early twentieth
centuries. In addition, uneven capitalist markets and
proliferatingChristian denominations have added new
dimensions to the diversity of Melanesia. Anthropolo-
gists readily acknowledge that even in those parts of
Melanesia where the presence of foreign agents and
institutions has been relatively weak (once a tacit
justification for rendering colonial entanglements
ethnographically invisible), received cultural orient-
ations have become articulated with globalized
elements of Western modernity. In other words,
Melanesia is emerging as a key anthropological site for
the comparative study of plural or local modernities.

Current Melanesianist research, historical as well as
ethnographic, extends earlier studies of north-coast
New Guinea cargo cults that sought to demonstrate
how indigenous cosmologies shaped local interpre-
tations of European material wealth and religious
culture. This research highlights the syncretic products
of intercultural encounters, noting how Melanesians
have appropriated and reinterpreted such notable
ideological imports as Christianity, millenarian and
otherwise, and democracy. Even the impact of large-
scale mining and timber projects has been shown to be
mediated by highly local understandings of land
tenure, kinship, and moral economy. In West Papua
and Papua New Guinea, these projects define sites of
struggle among transnational corporations, national

states, and local stakeholders, often generating de-
structive environmental consequences (the Ok Tedi
and Grasberg gold mines) and massive social dis-
location (the civil war on Bougainville).

By the same token, current research emphasizes
how the historical encounter with Western agents and
institutions often transforms indigenous social prac-
tices, including language socialization, thus revaluing
the meaning of tradition. For example, the flourishing
gift economies of rural villagers are often a corollary
of the remittances sent back by wage workers in town,
while the ritual initiation of young boys might provide
a spectacle for paying tourists from Europe and the
USA. Since the 1970s, the emergence of independent
nation-states has stimulated attempts to identify
national traditions with habits such as betel-nut
chewing or artifacts such as net bags, both of which
have become much more geographically widespread
since colonization. In many of these states, ‘chief-
tainship’ furnishes the newly traditional terms inwhich
elected political leaders compete for power and re-
sources. In New Caledonia, the assertion of a unifying
aboriginal (Kanak) identity and culture has been a
feature of collective anticolonial protest.

Contemporary Melanesian societies and cultures
are thus defined by a tense double process. On the one
hand, they are increasingly drawn into a world system
through the spread of commercial mass media; the
force of economic reforms mandated by interstate
regulatory agencies; and the sometimes tragic exi-
gencies of creating political communities on the global
model of the nation-state. On the other hand, they
continue to reproduce themselves in distinctive and
local ways, organizing processes of historical change
in terms of home-grown categories and interests.

See also: Big Man, Anthropology of; Colonialism,
Anthropology of; Exchange in Anthropology; Kula
Ring, Anthropology of; Malinowski, Bronislaw
(1884–1942); Mauss, Marcel (1872–1950); Polynesia
and Micronesia: Sociocultural Aspects
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Memes and Cultural Viruses

1. Definition

The meme is a hypothetical unit of cultural trans-
mission, sometimes restricted specifically to forms of
culture which are transmitted by imitation. Memes are
replicators in that they are copied (with imperfect
heredity) when one individual imitates another. Given
that memes have some properties (their outward
effects on human behavior) which affect the rate at
which they replicate, their copy fidelity, and their
longevity, they are thus subject to natural selection
and are expected to accumulate adaptations.

The key aspect of the meme hypothesis is that
the adaptations generated after many generations of
meme transmission (cultural evolution) are not
necessarily expected to increase the reproductive
success of the persons that carry the memes (as tradi-
tional sociobiological theory explains cultural traits),
nor are they expected to aid any higher levels of
organization such as familial groups (as functionalist
strains of sociology and anthropology often explain
the existence of cultural characteristics). Memes are
expected to garner adaptations which aid the memes
themselves as they spread through human social
networks. In this way, memes are described as being
selfish replicators.

Memes are sometimes referred to as ‘cultural
viruses,’ in reference to their putatively maladaptive

(or at least nonadaptive) nature. In this case, humans
are referred to as hosts to parasitic memes. Host
behavior (and in some cases, host phenotype in
general) is not always under the control of the
genotypes which built the host. In some cases, the host
may be considered an extended phenotype, which acts
in the interest of parasite genes. Thus the aggressive
nature of rabid mammals is understood as a manipu-
lation by the rabies parasite, which is spread by the
saliva into bite wounds caused by the rabid animal.
Memes are proposed to affect their spread in a similar
manner, through the manipulation of a human host’s
behavior. From this perspective, much human be-
havior is the result of insidious cultural parasites
which manipulate the instincts and motivations of
human hosts in order to ‘trick’ host bodies into
performing maladaptive behaviors which increase the
reproductive success of the cultural traits (memes)
themselves.

2. History

The term ‘meme’ was coined by the British biologist,
Richard Dawkins, in The Selfish Gene, and its
original definition is found in the following oft-copied
excerpt:

Examples of memes are tunes, catch-phrases, clothes
fashions, ways of making pots or of building arches. Just as
genes propagate themselves in the gene pool by leaping from
body to body via sperm or eggs, so memes propagate them-
selves in the meme pool by leaping from brain to brain via a
process which, in the broad sense, can be called imitation …
If the idea catches on, it can be said to propagate itself,
spreading from brain to brain (Dawkins 1976 p. 206).

Dawkins’ text, however, was not a work on culture,
but on biology. He had added the section on memes in
order to demonstrate that the principals of natural
selection and adaptation were likely applicable outside
of the realm of genetic evolution. Dawkins claimed
that ‘I am an enthusiastic Darwinian, but I think
Darwinism is too narrow a theory to be confined to the
narrow context of the gene.’ Dawkins wished to use
the idea of meme as a way to enrich his thinking about
evolution, to support a concept of universal Dar-
winism, and to shed some suspicion upon the nascent
discipline of sociobiology, which was emerging out of
evolutionary ecology, the academic milieu in which
Dawkins worked. Thus from the onset, the meme
hypothesis was proposed as an adjunct aspect of a
theory of evolution, not as a serious proposal as a
theory of culture. However, many of the aspects of
meme theory have appealed to those who are on the
fringe of social theory, especially to communities who
have backgrounds in evolution, population genetics,
and artificial life.

While Dawkins is credited with the origin of
the word ‘meme,’ R. A. Fisher, a pioneer in the
discipline of population genetics, had claimed as early
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as 1912 that natural selection should apply to such
diverse phenomena as ‘languages, religions, habits,
customs … and everything else to which the terms
stable and unstable can be applied.’ While the desire
to apply ideas from evolutionary biology to social
phenomena was nothing new, the way in which Fisher
thought of the process was distinct from the inter-
society competition which other early twentieth-
century biologists thought of social evolution. He
outlined in a paper as an undergraduate the first
meme-like theory of cultural evolution, with his claim
that playing cards had spread widely due to games like
bridge, as the eager bridge player must find several
other naive persons and teach them the rules of bridge
to get a game. This way of thinking of cultural
evolution at the level of the cultural trait, and not at
the level of the society at large, differentiates meme
theory from other forms of social theory derived from
evolutionary biology.

While other terms have been introduced into the
literature to describe putative units of culture (e.g.,
Lumsden and Wilson’s culturegen, 1981), and some
investigators have proposed explicit theories of cul-
tural transmission without coining new terms to refer
to their cultural units (Feldman and Cavalli-Sforza
1976) the term meme has achieved a comparatively
wide distribution and has been added to dictionaries,
further reinforcing its legitimacy. While the use of the
word meme has spread in the popular literature,
especially on the internet (see the Journal of Memetics
at http:��www.cpm.mmu.ac.uk�jom-emit�), its use
within academic circles is limited. The term ‘meme,’
however, when compared to other terms which
attempt to describe culturally transmitted units, has
been particularly successful. A number of popular
works on ‘memes’ have sprung up in recent years
(Lynch 1996, Brodie 1996, Blackmoore 2000). These
books are only tangentially related to work on cultural
transmission theory and evolutionary biology. While
they have produced substantial media splashes in the
popular press, none of them has received a substantial
positive response within academic circles. Their un-
critical (positively zealous) position on memes has
helped in associating the term meme with popular
pseudoscientific literature. Time will tell whether the
rapid spread and acceptance of the term meme in the
absence of reasonable experiments or formal theory is
used as evidence for, or against, the meme hypothesis.

3. Context

In the discussion within evolutionary biology from
which the term meme arose, the scale at which natural
selection operates (species, group, organism, or gene)
was of great importance (Williams 1966). It is now
recognized generally that selection at larger scales,
while possible, is likely a weak force in comparison
with selection at the smaller scales. That the meme is

an important agent in cultural evolution (as opposed
to the individual, the social class, or the society as a
whole) is an outgrowth of this mode of thinking.

Scale is a key concept in the description of memes,
but while there is agreement on the importance of
scale, there is not yet a consensus on what scale is
appropriate. Cultural phenomena on scales as small as
the phoneme, and as large as entire religious systems,
have been considered memes. Some have even claimed
that all cultural phenomena within that wide range
of scales can be viewed as memes (Durham 1991).
However, most definitions of meme focus on relatively
smaller scales.

Dennett (1995) claims that memes are ‘the smallest
elements that replicate themselves with reliability and
fecundity,’ while Pocklington and Best (1997) argue
that ‘appropriate units of selection will be the largest
units of socially transmitted information that reliably
and repeatedly withstand transmission.’ From both of
these perspectives, replicative integrity and repeated
transmission are important. However, Pocklington
and Best argue that the very smallest elements within
culture are likely to be unable to accumulate adap-
tations, as they do not have subcomponents which can
vary, providing grist for the mill of selection and
preventing adaptation at the level of the replicator.
They argue that the largest clearly coherent cultural
material will be most likely to respond to selection
pressure and generate self-serving adaptations. Thus,
while there may be no single, uniform answer to the
question, ‘How large is a meme?,’ a focus on scales of
cultural phenomena makes evolutionary theory more
useful in describing the observed phenomena.

Questions of scale in evolutionary theory are promi-
nent in discussions of the topic of group selection and
the repercussions of individual based vs. group based
models as possible explanations for human altruism.
Those arguing for true human altruism often suggest
group selection as a mechanism through which the
differential survival of human populations has caused
group-level adaptations. The more cynical gene and
individual selectionists usually describe all altruism as
being the reflection of underlying selfishness and
suggest that true altruism would be unlikely (if not
impossible) to evolve. Thus, within this debate, im-
portant moral questions are claimed to be resolved by
a better understanding of the scale at which natural
selection works on human populations. The addition
of the idea of selection at the level of the meme,
as opposed to individual level selection (or group
selection), is a simple continuation of this general
argument.

While the term meme is sometimes used simply to
refer to a ‘cultural particle’ without reference to
concepts of selfish cultural adaptation, the majority of
work making use of the term meme makes explicit
analogies to the exploitation of host animals by
parasites, and suggests that culture itself creates
culture, with humans and their societies as inter-
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mediate ‘vehicles.’ A substantial exception to this is
the work on bird song making use of the term meme
(Lynch and Baker 1993). In this literature, the term
meme is used simply to refer to bird song types,
with no reference to selfish cultural adaptation.
Similarly, there is substantial work on cultural trans-
mission using quantitative models (mostly from
population genetics) which does not make use of the
term meme.

In summary, the central concept that differentiates
the idea of a meme from the idea of culture in general
is that memes, having replicated (through a process of
imitation) are expected to evolve adaptations that do
not help their host, but instead will have adaptations
that serve their own replications, much as parasites do.
Neither human reproductive success nor social func-
tion at any higher level of scale needs be involved.
Thus memetics is inherently a functionalist and adap-
tationist viewpoint, but with an important shift of
emphasis away from the individual (as sociobiological
theories emphasize) and the social group (as tra-
ditional anthropological functionalism emphasizes) to
the cultural trait itself. This conclusion has important
consequences for many areas of social thought which
have yet to be explored seriously. At this point, the
meme is purely hypothetical, merely the lineal de-
scendant of one of Darwin’s more dangerous ideas.

See also: Adaptation, Fitness, and Evolution; Cog-
nitive Psychology: Overview; Collective Memory,
Anthropology of; Cultural Evolution: Overview;
Cultural Evolution: Theory and Models; Evolution:
Diffusion of Innovations; Genes and Culture,
Coevolution of; Natural Selection; Sociobiology:
Overview; Sociology: Overview
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Memory and Aging, Cognitive Psychology

of

‘As I get older, can I maintain or even improve my
memory for names?’ Questions such as these motivate
a strong practical interest in the relation of memory
and aging. The diversity of practical issues related to
memory problems is easily matched by the conceptual
sophistication of memory-related taxonomies emerg-
ing from cognitive research (e.g., short-term or
working memory vs. long-term memory, episodic
vs. semantic memory, explicit vs. implicit memory).
Indeed, the observation that age differences vary by
the type of memory under consideration is invariably
part of the empirical justification for these distinctions.
Furthermore, in the field of cognitive aging a number
of rival accounts have been put forward with the claim
that age-related memory problems are foremost a
consequence of a general weakening of cognitive
processing efficiency which is traced conceptually to a
decline in a hypothetical mental processing resource, a
decline in the speed of processing, or a decline in
inhibition of irrelevant information—to name but
three prominent examples. Accordingly, this review of
research on memory and aging will be structured
under three superordinate questions: Do memory
systems age differently? Are memory-related age
differences an epiphenomenon of a more general
deficit? Can one prevent or even reverse age-related
memory declines with training programs?

1. Differential Aging of Memory Systems

Research on the varieties of memory have always been
at the core of cognitive research and invariably found
their way into aging research (for reviews see Light
1991, Zacks et al. 2000; for a less technical review see
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Schacter 1997). The most traditional distinction is
the one between short-term memory and long-term
memory. Within each of these categories, research has
spawned more refined subcategories.

1.1 Short-term Memory, Working Memory, and
Executi�e Control Processes

The traditional measure of short-term memory is the
memory span task which measures the number of
items (e.g., digits, words) presented at a fast pace that
can be reproduced in correct serial order with a 50
percent success rate (forward span). Older adults
exhibit a minor but reliable decline in this measure; age
effects are much more pronounced when items must be
reported in the reverse order of presentation (back-
ward span). This pattern of results maps well onto the
more recent distinction between phonological loop
and central executive in the working memory frame-
work. Forward span seems to rely on the phonological
loop. In contrast, backward span requires the re-
organization of information before production, pre-
sumably in the central executive component. Some of
the largest (i.e., disproportionate) effects of age have
been reported for tasks requiring such simultaneous
processing and storage of information. This specific
age deficit is mirrored by age-related physiological
differences in the frontal cortex, specifically the
frontostriatal dopaminergic system (for a review see
Prull et al. 2000). Recent proposals question the
notion of a single central executive and argue that
processing costs and associated age effects are tied
to the implementation of specific executi�e control
processes which are linked strongly to specific task
domains. For example, important executive control
processes required for reasoning about novel figural
material show very large decline with age, whereas
those involved in sentence comprehension do not.

1.2 Semantic, Episodic, and Source Memory

One of the most striking dissociations of age and
long-term memory relates to the distinction between
semantic memory (factual knowledge) and episodic
memory (knowledge tied to specific coordinates of
place and time). Interestingly, age invariance in
semantic memory appears to hold not only in terms
of amount of knowledge (as is long known from the
adult-age stability of crystallized intelligence) but also
in terms of speed of accessing or retrieving information
(see also Sect. 2.2 below). Such results obviously limit
proposals of general age-related slowing. Moreover,
age invariance in accuracy of comprehension is found
for many other syntactic, semantic, and pragmatic
aspects of language use once the influence of contri-
butions of executive control processes is taken into
account (for a review see Kemper and Kliegl 1999).

In contrast to semantic memory, older adults exhibit
reliable deficits in episodic memory (i.e., in the ability
to learn new material; for a review see Kausler 1994
and Smith 1996). Despite a long research tradition it
still remains unclear whether the problem relates to
encoding or retrieval components of the task, but most
agree that storage of information appears to be least
affected. There is quite solid evidence pointing to a
specific age-related increase in susceptibility to pro-
active interference (i.e., the harmful consequences of
old age for the acquisition of new knowledge). In
general, however, older adults respond like younger
ones to experimental manipulations of material to be
learned (e.g., degree of organization, familiarity,
concreteness of words).

A promising line of current research focuses on the
defining component of episodic memory. Older adults
have problems in generating or retrieving contextual
details or the source of newly acquired information
(for a review see Johnson et al. 1993). For example,
they are worse than young adults in recalling the color
in which an item was presented and they recall less well
who told them about a specific event. Problems with
source memory impede the ability to update or revise
one’s memory (e.g., the current parking slot of the car,
keeping track of developments in a scientific field).
They obviously might underlie difficulties of older
adults in a very wide spectrum of everyday activities.

1.3 Procedural and Implicit Memory

The research reviewed in Sects. 1.1 and 1.2 focused
largely on deliberate or explicit memory tasks. One
prominent recent line of research examines procedural
or implicit memory, that is, the influence of past
experiences (i.e., memories) on current performance
unbeknownst to the person or without their deliberate
attempt. Motor skills are the prime example of
procedural memory; their availability even after years
of disuse is well known and there is good evidence that
this remains so into old age. At a somewhat subtler
level it has been shown that reading a word will
make this word more perceptible later in a word
identification task. Most importantly, such implicit
memories appear to exert their effects almost equally
strongly in younger and older adults and across many
days. Conceivably, this type of memory may turn out
not to be affected by normal aging after removal of
task contaminations due to executive control pro-
cesses.

2. Age Effects on Memory as an Indicator of
General Processing Efficiency

Distinctions between different memory systems origi-
nating in cognitive research map onto a varied pattern
of aging with a strong gradation. As age is an
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individual difference, not an experimental variable
(i.e., we cannot randomly assign people to be young or
old), age differences in memory tasks are typically
correlated with other cognitive abilities (such as
general intelligence). Consequently, age differences
reported in cognitive memory research might reflect
the participants’ general cognitive processing
efficiency. This section reviews the most prominent
accounts in this line of research.

2.1 Decline of Processing Resources

Age differences in memory tasks could result from age
differences in a limited processing resource such as,
for example, processing speed or working memory
capacity. The amount of resources needed for success-
ful performance depends also on characteristics of the
memory task, such as the amount of cues provided to
support retrieval. Thus, age differences in memory are
quite sensitive to the particular constellation of
internal (i.e., decline of resources) and external factors
(i.e., environmental support) associated with a task
(Craik 1983). Moreover, limits of processing speed
could be the cause or the consequence of limits of
working memory capacity or its associated sub-
systems. For example, with faster cognitive processing
one can use more information from working memory
before it decays. Alternatively, the number of pro-
cessing steps for solving a given task, and hence the
total processing time required, may depend inversely
on the size of working memory capacity. In corre-
lational research, regression analyses have been used
to determine the chain of causation (e.g., Salthouse
1996). Measures of processing speed (e.g., WAIS digit-
symbol substitution) mediate age differences in
measures of working memory capacity (e.g., compu-
tational span) much better than vice versa. Measures
of processing speed also account for a large share of
age-related individual differences in episodic memory
tasks. Note, however, that psychometric measures of
speed and working memory are complex cognitive
tasks with an unclear contribution of the processes
which they attempt to explain.

An alternative approach to link external and
internal resources is to determine the amount of
presentation time (i.e., an external resource) needed by
younger and older adults for the same level of accuracy
across a wide variety of tasks or experimental con-
ditions as a proxy of the inverse of the internally
available processing resource (Kliegl et al. 1994). The
age ratio of such time demands can be determined at
several accuracy levels and varies distinctly across
processing domains. For example, as mentioned
above, older and younger adults do not differ at all in
semantic memory access times, whereas older adults
need about 1.5 to twice the time of younger adults for
responses to relatively novel environmental stimuli as

long as stimulus–response associations can be charac-
terized in terms of one-step if-then rules (‘If red, press
left’). And older adults need about four times the
amount of presentation time of younger adults for
complex working memory tasks requiring the co-
ordination of two or more such rules and for a wide
variety of list memory tasks (e.g., different list lengths,
accuracy levels, word material). Finally, there are task
domains (e.g., complex memory updating operations)
with age differences in the asymptotic accuracy
reached at sufficiently long presentation times.
Slowing of processing could cause such effects if
intermediate products of processing needed for later
processes are lost due to time-based decay or in-
terference (Salthouse 1996). The mechanisms gen-
erating different domain specific slowing functions are
not yet clear. One expectation is that they will emerge
with a better understanding of executive control
processes (see Sect. 1.1 above).

2.2 Inhibitory Control

Age-related memory problems have also been linked
to a decline in attentional inhibitory control over the
contents of working memory (for reviews see Hasher
et al. 1999, Zacks et al. 2000). The basic idea is that it
is difficult for older adults to keep task-irrelevant
thoughts from interfering with ongoing mental ac-
tivities and, in the case of episodic memory tasks, that
this leads to less efficient encoding and retrieval
operations. Hasher et al. (1999) distinguish between
access, deletion, and restraint functions of inhibitory
control which characterize efficient cognitive pro-
cessing. The role of the access function is to prevent
goal-irrelevant material (e.g., autobiographical asso-
ciations in the context of writing a grant proposal)
from access to consciousness. The deletion function
serves to suppress material already active but no
longer needed (e.g., outdated instructions). The re-
straint function concerns primarily the inhibition of
situationally inappropriate responses and links to the
larger domain of action regulation (e.g., off-target
speech in conversational settings).

This approach shares considerable overlap with
attempts to reconceptualize working memory in terms
of executive control processes (see Sect. 1.1) and,
therefore, holds considerable potential for conver-
gence of two important current lines of research.
There are, however, questions about its adequacy with
respect to language functions. For example, off-target
speech, which is a prime example of inhibitory control
problems, generates systematically higher ratings of
interestingness irrespective of age and may reflect
subtle positive age differences in sensitivity towards
conversational situations rather than an age deficit
(Burke 1999). The approach has also been applied to
account for age-differential effects of arousal and
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circadian rhythms on memory performance and thus
provides a theory-guided perspective on the context
sensitivity of memory functions.

3. Memory Training

Given the ubiquity of age-related memory complaints,
the question of prevention or reversal of decline
has received considerable attention in research,
mostly in laboratory settings (for a review see Camp
1998). Most commonly, participants learned to apply
mnemonic techniques (e.g., forming vivid mental
images between word pairs) to improve their recall of
word lists. Statistical analyses of the effect sizes of 49
such memory interventions based on pretest-posttest
designs showed that training and use of mnemonics
improved performance in comparison to a same-age
control group (Verhaeghen et al. 1992). As in many
other domains of skill acquisition, transfer was quite
limited, that is, training gain was restricted to the task
in the focus of the training. With respect to age-
differential training gains, younger adults benefit more
than older adults from memory training but there is
also good evidence that older adults can clearly surpass
untrained younger adults with a mnemonic strategy
tailored to the task (Baltes and Kliegl 1992). Studies
about the stability of the intervention found that
memory techniques apparently are remembered quite
well over at least three years but also that people do
not use them for lack of opportunity or because more
efficient means to circumvent the problem are avail-
able (e.g., external aids). There are, however, also
successful interventions demonstrating, for example,
improved medication adherence after instruction in
mnemonic devices.

Current research focuses on factors that lead to an
efficient deployment of memory strategies in everyday
life (Camp 1998). One problem of earlier intervention
research was that the gap between laboratory memory
tasks and real-life demands on memory was simply
too large. With affordable and accessible computer
technology it is now possible to implement realistic
simulations of everyday memory tasks and of training
programs tailored to the individual’s level of per-
formance. Moreover, some memory tasks such as
associating faces and names likely require a skill
acquisition course similar to one envisioned for learn-
ing to play a new musical instrument or learning to
speak a new language, including systematic coaching
and deliberate practice (Kliegl et al. 2000). Such
expertise programs aim at circumventing past per-
formance limitations with qualitatively different
strategies and task-specific knowledge. They have
already been shown to enable, for example, the
acquisition of a digit span of 120 by a 70-year-old
adult (Kliegl and Baltes 1987). However, taking into
account the necessary investment of time, not many of

those persons complaining about a poor face–name
memory are likely to be motivated enough to carry out
a strenuous training program and rather prefer to
sustain the embarrassment of occasionally not remem-
bering a name. Information about such cost–benefit
ratios will become highly relevant for assessing the
quality of cognitive interventions in general; the area
of memory and aging appears to be particularly well
suited for the development of prototypes in this
respect.

4. Conclusion

Research on memory and aging has been a fertile
testing ground for mainstream cognitive theories of
memory as well as for the development of theories
of cognitive aging. Distinctions between different
memory systems receive considerable support from
interactions with age. The search for the level at which
a unifying theoretical framework can be formulated
productively remains an important goal. Recent
advances in monitoring of brain activities may yield
new perspectives and constraints for the next steps of
theoretical development. Two limitations must be
mentioned. Research in this field is typically based on
cross-sectional contrasts of students (18–25 years of
age) and healthy, well-educated older adults (65–75
years). Therefore, results are not representative of the
population at large but reflective of an upper-bound
estimate given fortunate life circumstances; research
on pathological older populations, especially de-
mentia, was not covered (for a review of interventions
see Camp 1998). Age effects may also be contaminated
with effects due to birth cohort (i.e., older adults
were born and raised in different times and cultural
settings). In general, however, the core results
presented here appear to hold up in longitudinal
research (for a very extensive report on longitudinal
memory changes see Hultsch et al. 1998). Over 90
percent of older adults express concern about their
memory when asked about the downsides of age.
Obviously, memory and aging is not only a multi-
faceted theoretical challenge but also a domain with
many opportunities for cognitive psychology to prove
its value in real-life settings.
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Memory and Aging, Neural Basis of

A predominant view of the neural basis of memory
and aging in the twentieth century was that tens of
thousands of neurons were lost on a daily basis in
older adults resulting in impaired cognition and
memory in old age. The early twenty-first century view
of this phenomenon has changed rather dramatically.

In the 1990s there was growing recognition of the fact
that neuronal numbers in many brain structures
remain relatively constant. Nevertheless, on a func-
tional level, learning and memory are impacted by
processes of aging. Research on the neural basis of
memory and aging has identified neurochemical and
electrophysiological correlates of age-related memory
impairment in some older animals, including some
older humans. Other older individuals show little
impairment. The inclusion of older adults in early
stages of neurodegenerative diseases in studies of
normal aging has also contributed to a perspective
of functional decline in the whole population. Both
the magnitude of neuronal loss and the degree of
functional memory impairment were likely overesti-
mated in previous research.

1. Neuronal Counts and Aging

It has become evident with advances in research
techniques and technology that traditional cell count-
ing methods were flawed, often under-representing the
number of cells in older tissue. Stereological cell
counting techniques that provide unbiased estimates
of cell numbers have replaced cell density measures.
The application of stereological techniques in studies
of aging in the nervous system has resulted in a
revision of the view that large numbers of neurons die
during normal aging, at least for some structures. Age-
related loss of larger numbers of neurons in memory-
related circuits does not appear to be a concomitant of
normal aging but rather a consequence of dementing
diseases such as Alzheimer’s disease (AD; Morrison
and Hof 1997). Medial-temporal lobe structures in-
cluding the hippocampus and the neocortex are
essential for the form of memory used for conscious
recollection of facts and events. Although there is age-
related decline in this form of memory, neuronal loss
in the medial-temporal lobes does not appear to be the
cause of functional impairment.

2. Brain Memory Systems, Normal Aging, and
Neuropathological Aging

Human long-term memory systems have been classi-
fied into two major forms: declarative (or explicit) and
nondeclarative (implicit or procedural). Declarative
learning and memory, which can be conceptualized as
learning with awareness, refers to the acquisition and
retention of information about events and facts. It is
assessed by accuracy on recall and recognition tests
(e.g., word-list learning). Four decades of research
support the conclusion that medial-temporal�
diencephalic memory circuits are critical for establish-
ing long-term memory for events and facts (Squire
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1992). In contrast, there is considerable evidence that
medial-temporal�diencephalicmemory circuits arenot
critical for several kinds of nondeclarative memory.

Brain substrates of declarative and nondeclarative
memory systems can function in parallel and in-
dependently from one another. Within the non-
declarative category, brain substrates of various forms
of learning and memory are often physically remote
from one another and composed of qualitatively
different types of neurons, neurotransmitters, and
projections. Most importantly for an understanding
of the neural basis of memory and aging, the various
brain memory systems are probably affected differ-
entially by processes of aging.

2.1 Declarati�e Learning and Memory

Among brain memory systems, it is the declarative
form that draws the greatest research attention in
gerontology. The subjective awareness of ‘trying to
learn’ is typically present in tasks that assess de-
clarative learning and memory. Lesions in the medial-
temporal lobe region including the hippocampus are
associated with deficits in declarative learning and
memory. It has become increasingly evident that
lesions in these regions are not the consequence of
normal aging but rather a part of the neuropathology
of AD. Early in the course of AD, impairments in
memory and cognition are hardly detectable. It is
difficult to distinguish these patients with early AD
from normal older adults. Yet, in the earliest stages of
the disease, as many as half of the neurons in some
critical layers of the medial-temporal lobes essential in
the declarative memory circuit are lost. Without a
doubt, many studies of normal aging have included in
the sample individuals with early AD.

For example, there was evidence of hippocampal
atrophy from radiological brain scans in about one-
third of 154 community-residing older adults ranging
in age from 55 to 88 years. These ‘normal’ older adults
participated in a longitudinal study of aging and
memory (Golomb et al. 1993). It was primarily the
participants with hippocampal atrophy who per-
formed poorly on tests of immediate and delayed
recall of prose paragraphs and paired associate words.
Participants with hippocampal atrophy were probably
in the early stages of AD. Stereological cell counting
techniques of post mortem brain tissue demonstrated
that almost complete loss of pyramidal cells in the
CA1 field of the hippocampus was a characteristic
feature of AD that did not occur in normal aging
(West et al. 1994).

Magnetic resonance imaging (MRI) assessment of
hippocampal atrophy has become useful in the diag-
nosis of AD early in the course of the disease (Jack
et al. 1997). Older adults with mild cognitive im-
pairment who are at risk of AD have significant
volume reduction in the hippocampus. Furthermore,

Figure 1
MRI of a coronal view of the cerebral cortex and
medial temporal lobes, including the hippocampus
(indicated by a box) in two older women. The 80-year-
old woman in the top plate has little hippocampal
atrophy and intact declarative memory function. The
95-year-old woman in the bottom plate has extensive
hippocampal atrophy (as indicated by the absence of
tissue in the hippocampus) and moderate impairment
on memory tests

individuals at risk of developing AD but presympto-
matic at the initial testing develop memory impairment
that is paralleled with hippocampal loss when followed
up a year or two after initial MRI testing. There are
observations from many laboratories including our
own of an association between hippocampal atrophy
in the early states of degenerative disease and de-
clarative memory impairment (see Fig. 1).

Whereas there is only limited neuronal loss in
medial-temporal lobe regions in normal aging, de-
clarative memory shows functional age-related deficits
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in a majority of older adults, with recall affected more
than recognition. Age differences in memory processes
such as the encoding of new information that engages
the prefrontal cortex as well as medial-temporal lobes
have also been documented. If neuronal loss cannot
account for the cognitive impairment, what neural
mechanisms might cause the behavioral deficits?

Age-related changes in neurotransmitter levels and
in electrophysiological properties have been associated
with impaired memory. However, these neurobio-
logical changes vary among individuals. Individual
differences in memory abilities are larger in old age in
a number of species, with some older animals perform-
ing as well as the young, while other older animals are
seriously impaired. At a neurotransmitter level, there
is evidence that the wide variation in acetylcholine
input to the hippocampus is associated with the greater
variability in memory ability in older rats. A marker
for acetylcholine, choline acetyltransferase (ChAT),
was significantly reduced in the medial septal region
only in older rats with memory impairments
(Gallagher and Rapp 1997). Nevertheless, the ChAT
levels and memory performance in some older rats is
equal to that of young rats. There are many electro-
physiological properties of neurons in aging rodents
that remain intact, but one learning and memory-
related phenomenon that may become impaired is
long-term potentiation (LTP; Barnes 1998). Again,
the pattern is that some older organisms that exhibit
severely impaired performance on memory tasks have
lower levels of LTP, but some older organisms have
LTP and memory performance levels similar to levels
in young animals.

2.2 Nondeclarati�e Learning and Memory

Nondeclarative learning and memory may be con-
ceptualized as ‘learning without awareness’ that is
measured by changes in performance. Nondeclarative
learning and memory consist of multiple, dissociable
processes, including (a) repetition priming effects, (b)
the acquisition and retention of motor, perceptual, or
problem solving skills, and (c) simple forms of classical
conditioning. Repetition priming is assessed by a
decrease in reaction time or a bias in response to
particular words or patterns as a consequence of prior
exposure (during the experiment) to those words or
patterns. Skill learning is assessed by improvement in
speed and accuracy across trials on repetitive sen-
sorimotor tasks. Classical conditioning is assessed
with the pairing of a neutral and a reflex-eliciting
stimulus and is observed when the neutral stimulus
elicits the reflexive response. The various neural
substrates of nondeclarative learning and memory are
physically remote from one another and have little
overlap. Brain imaging studies in humans have dem-
onstrated that circuitry in the cerebellum is activated
in eyeblink classical conditioning. Motor skill learning

engages the motor cortex. Repetition priming involves
the occipital cortex with the frontal cortex engaged in
priming tasks requiring production.

The initial brain memory systems perspective of
aging was that nondeclarative forms of learning and
memory remained relatively intact whereas declarative
forms were impaired. In the case of repetition priming,
additional investigation has revealed a more complex
perspective. An overview of the literature indicates a
mild but consistent reduction in priming in normal
aging, but the underlying substrate for this result is
unknown. Mild age-related impairment in repetition
priming may reflect reduced priming in a subgroup of
older adults who are aging less successfully or have as
yet undetected AD, or it may represent an impairment
that all older adults experience as a consequence of
normal aging (Fleischman and Gabrieli 1998).

The studies that have examined motor skill learning
in normal aging are not consistent in their results, but
the perspective again is one of minimal age-related
effects. Various studies of skill learning and aging have
reported three different kinds of results: superior
performance by older adults, equal performance by
young and old, and superior performance by young
adults. Comparing age-matched older adults to
patients with a diagnosis of probable AD, Eslinger
and Damasio (1986) found no differences in acqui-
sition of a rotary pursuit task. However, the AD
patients were seriously impaired on tests of declarative
memory. Again, the perspective for motor skill learn-
ing is that there is a mild effect of normal aging that is
less dramatic than observed on declarative memory
tasks.

A different perspective emerges from studies of
simple eyeblink classical conditioning. Since the first
studies were carried out in the 1950s comparing young
and older adults on this task, striking age differences
were apparent. When adults over the age range of 20
to 90 are tested, age-related effects appear in the
decade of the 40s. Direct comparisons of a declarative
memory measure (California Test of Verbal Learning)
and a nondeclarative measure (400ms delay eyeblink
classical conditioning) in the same young and older
adults revealed a larger age effect on the non-
declarative than the declarative task (Woodruff-Pak
and Finkbiner 1995).

Like all investigations of normal aging, when
participants have subclinical pathology (as in the early
stages of AD) performance is affected on eyeblink
classical conditioning. Indeed, several laboratories
have demonstrated that patients diagnosed with prob-
able AD are severely impaired on this task. However,
in elderly adults with normal neuropsychological
profiles, it is the status of the cerebellum that is related
to performance on eyeblink conditioning. The cor-
relation between eyeblink conditioning performance
and cerebellar volume corrected for total brain volume
was .81 ( p� .02) in a sample ranging in age from 77 to
95 years (Woodruff-Pak et al. 2000).
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Figure 2
MRI of a coronal view of the cerebellum of a young
man (20 years old; Top) and of an older man (79 years
old; Bottom). Shrinkage in the older cerebellum is
evident as deep sulcal grooves in cerebellar cortex

Until quite recently, the role of the cerebellum in
cognition received little research attention whereas the
role of medial-temporal lobe structures including the
hippocampus in memory has been a central focus of
research in cognitive neuroscience. Studies of cog-
nition in normal aging have overlooked the potential
role of the cerebellum. There are striking differences in
cerebellar volume between young and older adults (see
Fig. 2), and tasks that are cerebellar-dependent show
age-related deficits earlier than hippocampally-depen-
dent tasks. Further exploration of the role of the
cerebellum in cognitive and aging processes is war-
ranted.

See also: Aging Mind: Facets and Levels of Analysis;
Brain Aging (Normal): Behavioral, Cognitive, and
Personality Consequences; Cognitive Aging; Memory
and Aging, Cognitive Psychology of; Social Cognition
and Aging; Spatial Memory Loss of Normal Aging:
Animal Models and Neural Mechanisms
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Memory: Autobiographical

The term autobiographical memory refers to memory
for the events of our lives and also to memory for more
abstract personal knowledge such as schools we
attended, people we had relationships with, places we
have lived, places we have worked, and so on.
Autobiographical memory is, then, an intricate part of
the self and one of the more complex forms of
cognition in which knowledge, emotion, identity, and
culture, all intersect during the course of remembering:
It is the complex nature of this intersection that will be
considered here.

1. Autobiographical Knowledge

In general a distinction can be drawn between memory
for highly specific details of events and memory for
more conceptual or abstract aspects of experience. For
example, a person remembering a holiday from some
years ago might recall a hot day on a particular beach,
the heat of the sand on bare feet, the rhythmic sound
of the waves, the coolness of the water, other people
talking, etc., and these details may come to mind in the
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form of images, feelings, and sensations. This e�ent-
specific knowledge, or ESK, is near to the sensory
experiences from which they originate, they preserve
some of the phenomenal nature of moment-by-
moment conscious experience (Conway and Pleydell-
Pearce 2000), and when we recall them they trigger
recollecti�e experience resulting in a sense of the self in
the past (Gardiner and Richardson-Klavehn 2000,
Tulving 1985, Wheeler et al. 1997).

Probably the best description of this experience of
remembering is provided by the great French writer
Marcel Proust, who relates how the taste of a
madeleine cake dipped in warm tea led to a sudden
onrush of childhood autobiographical memories. In
Proust’s account, however, the cue (the taste of the
cake) occasions not just the recall of ESK but a whole
flood of sensations, recollections of knowledge, and
feelings for his previously ‘forgotten’ childhood (see
Proust [1913] 1981). Indeed, a hallmark of auto-
biographical memories is that they always contain
several different types of knowledge, some which is
specific and some general. Thus, the person recalling
the day on the beach might also recall that this
occurred during a holiday in Italy, which in turn took
place when the children were little. Conway and
Pleydell-Pearce (2000) refer to these types of more
abstract or conceptual autobiographical knowledge as
general e�ents and lifetime periods respectively.

2. Constructing Memories from Knowledge

2.1 Generating Autobiographical Memories

When Proust’s onrush of memories occurs he enters a
state termed retrie�al mode (Tulving 1983). In retrieval
mode an intentional conscious attempt is made to
recall memories, and a subset of attentional processes
become directed toward long-term memory and to
lifetime periods, general events, and ESK. Recalling
memories is, however, a complicated process, and the
evidence indicates that memories are constructed as a
pattern of activation is set up across knowledge
structures in long-term memory. Turning again to the
example of the holiday memory, one can imagine that
the memory was recalled while the rememberer was in
conversation with a family member during which they
were jointly recalling valued moments from their
shared past. Thus, the cue is shared holidays, and this
can be used to search lifetime periods and general
events.

These knowledge structures contain infor-
mation at different levels of specificity about activities,
locations, others, motives, feelings, common to the
period or general event and quite possibly several
lifetime periods will be identified that contain general
events of shared holidays. The lifetime period ‘when
the children were little’ (a common lifetime period
listed by older adults, Conway 1990) will contain

knowledge that can be used to access the general event
‘holiday in Italy.’ Knowledge represented at this point
can then be used to access related ESK, and once this
occurs a whole pattern of activation is established
across the different layers of autobiographical memory
knowledge and a memory is formed. This process of
generative retrieval is controlled by the working self
and access to autobiographical knowledge is chan-
neled through working self goal structures that de-
termine the configuration of patterns of activation in
long-term memory—which may or may not become
full autobiographical memories.

2.2 Controlling Memory Construction

The influence of the working self on the process of
memory generation is extensive and powerful and
goals characteristic of certain personality and�or
attachment styles selectively increase accessibility to
goal-relevant autobiographical knowledge (e.g.,
Bakermans-Kranenburg and IJzendoorn 1993,
McAdams 1993,McAdams et al. 1997,Mikulincer and
Orbach 1995,Mikulincer 1998, Strauman 1996,Woike
1995). Thus, individuals with a personality type
centered around notions of power predominantly
recall and value memories of events in which they
controlled others, achieved high status, performed
acts of leadership, demonstrated independence, and so
forth. In contrast, individuals with a personality type
centered around notions of intimacy and dependence
have preferential access to memories of interactions
with important others, social events, moments of
dependency and interdependency, etc. (see Conway
and Pleydell-Pearce 2000). The working self can
also attenuate access to goal-incongruent or self-
threatening autobiographical knowledge.A frequently
observed feature of clinical depression is an inability
to form memories that contain ESK (Williams 1996).
Instead the generation process terminates at the level
of general events and, presumably, this disruption of
retrieval has the protective effect of preventing the
sufferer from recalling negative experiences that might
otherwise serve to increase feelings of worthlessness
and despair.

2.3 ‘Spontaneous’ Recall of Memories

The construction of autobiographical memories is,
then, extended in time and is a product of a complex
interaction between working self goals and long-term
memory. But this process of generative retrieval, so
frequently observed in experimental studies of auto-
biographicalmemory, can be bypassed by a sufficiently
specific cue. A cue which corresponds to a represen-
tation of ESK will automatically activate that rep-
resentation, and activation spreading from the ESK
will activate a general event which in turn will activate
a lifetime period. The result is that a pattern of
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activation is suddenly and spontaneously formed that,
if linked to working memory goals, would immediately
become a specific memory. Such spontaneous recall
appears to be what Proust experienced and what many
other writes have also described (see Salaman 1970 for
a review). Indeed, Berntsen (1996) in a recent survey
found that on average people report involuntary
recalling two to three memories per day. The spon-
taneous recall of autobiographical memory most often
occurs when we are in retrieval mode and actively
attempting to recall a memory: It is then that other
memories come to mind, often surprisingly, and
occasionally of ‘forgotten’ experiences.

All these instances of spontaneous retrieval arise
because a cue has activated representations of ESK.
However, it is also the case that cues constantly
activate autobiographical knowledge which is highly
sensitive to both externally presented and internally
generated cues (Conway and Pleydell-Pearce 2000).
Such activations do not usually cause spontaneous
remembering, because activation is restricted mainly
to general events and lifetime periods and so does not
reach a sufficient level of intensity to activate ESK.
Nor, typically, do these activations engage theworking
self and because of this they occur outside conscious
awareness. Nevertheless, the fact that direct retrieval
does occur, and with some frequency, is good evidence
for the nonconscious construction of autobiographical
memories.

3. Vi�id Memories

Memories can be effortfully generated or come to
mind relatively effortlessly by a process of direct
retrieval but, however a memory is constructed, at
some point the activated knowledge becomes joined to
the goal structures of the working self and this can
facilitate or inhibit recall depending upon goal com-
patability. Some experiences are so self-engaging
(positively or negatively) that they may be encoded in
ways that make them especially available to con-
struction and more resistant to forgetting than other
memories. A good example of this type of memory are
those termed flashbulb memories by Brown and Kulik
(1977). In a formative study of memories for learning
of various major news events that occurred in the
1960s, e.g., the assassinations of President John F.
Kennedy (JFK), Martin Luther King, etc., a decade
prior to their study, Brown and Kulik sampled
memories from groups of white and black North
Americans. They found that both groups had vivid
and detailed memories of where they were and what
they were doing when first learning the news of JFK’s
murder. In contrast, less than half the white group had
detailed memories for learning of the killing of Martin
Luther King compared to all of the black group.

The selective formation of flashbulb memories by
groups to whom the news event is most self-engaging
has now been reported for a range of different events,

e.g., the attempted assassination of President Ronald
Reagan (Pillemer 1984), the resignation of the British
Prime Minister Margaret Thatcher (Conway et al.
1994), the 1989 Californian earthquake (Neisser et al.
1996), the death of the Belgium king (Finkenauer et
al. 1997), and others. As Neisser (1982) points out,
flashbulb memories are the points in our lives where
we line up our personal history with public history and
in effect say: ‘I was there.’

4. Memories and Moti�es

There are, of course, many other ways in which
memories and the self intersect with our social world.
Pillemer (1998) documents several of these and shows
how often they are related to important moments of
change when new life goals were adopted, revised, or
abandoned. One rich area for these types of memories
is in education and it seems that quite a few people
have vivid flashbulb-type memories for moments when
a career path quite suddenly became apparent to them.
To take an example from the many listed in Pillemer
(1998), a student recalled how in an undergraduate
class a professor, when challenged, was able to give the
exact reference (act, scene, and line) for Iago’s line ‘Put
up your bright swords for the dew will only rust them’
from Shakespeare’s Othello. This virtuoso act led the
student into a sudden realization that she too would
like to acquire such an exact and detailed body of
knowledge and this in turn led her to apply to graduate
school and to a career in research. These vivid self-
defining autobiographical memories (Singer and
Salovey 1993) often date to a period when people were
15 to 25 years of age, a period known as the
reminiscence bump, because when memories are recal-
led across the lifespan there is an increase in memories
retrieved from this period (Rubin 1982, Rubin et al.
1998). One explanation here is that this is a period in
which a stable and durable self-system finally forms,
when processes such as generation identity formation
take place, and the last phase of separation from the
family occurs. Experiences during this period maintain
an enduring connection to fundamental life goals and
hence their prolonged high accessibility in long-term
memory.

5. Memories and the Brain

An important development since the 1990s has been
the study of the neural substrate of autobiographical
remembering. This is of importance not only from a
theoretical point of view but also because autobio-
graphical memory is often disrupted following brain
injury, and is one of the main cognitive abilities that
becomes impaired, severely and irreversibly, in de-
menting illnesses of old age. Indeed, one very general
form of impairment following varying types of brain
injury is loss of access to ESK, with some sparing of

9565

Memory: Autobiographical



more general autobiographical knowledge. Studies of
people with brain injuries and current neuroimaging
studies all indicate that autobiographical remembering
is distributed over several different brain regions (see
Conway and Fthenaki 2000, Markowitsch 1998). It
appears that the constructive retrieval processes are
mediated by neural networks in the frontal lobes,
bilaterally, but more prominent in the left cortical
hemisphere than in the right. As construction pro-
ceeds, and a memory is formed, activation shifts to the
right cortical hemisphere to networks at the
frontal-temporal junction (temporal poles) and temp-
oral-occipital junction. Once a specific and detailed
memory is ‘in mind’ activation can be detected in the
right temporal and occipital lobes (and to a lesser
extent in the left). The latter site of activation is
important as it may reflect the activation of sensory-
perceptual details of the recalled experience—the ESK
that is such a hallmark of autobiographical remem-
bering, access to which may be lost following
neurological injury. Neurologically, then, the cons-
truction of autobiographical memories features acti-
vation of brain processing regions at the front of the
brain in the neocortex and unfolds over time as a
memory is constructed, to areas in the middle and
toward the posterior of the brain.

6. Summary

Autobiographical remembering is a dynamic cognitive
process leading to the transitory formation of specific
memories. These memories are constructed from
several different types of knowledge and have an
intricate relation to self. Indeed, autobiographical
memories are one of the key sources of identity and
they provide a crucial psychological link from personal
history of the self to selves embedded in society.

See also: Elaboration in Memory; Episodic and
Autobiographical Memory: Psychological and Neural
Aspects; Memory and Aging, Cognitive Psychology
of; Memory Retrieval; Mood-dependent Memory;
Personal Identity: Philosophical Aspects; Recons-
tructive Memory, Psychology of; Self-knowledge:
Philosophical Aspects
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Memory, Consolidation of

1. Historical Bases

At the start of the twentieth century, Mu� ller and
Pilzecker (1900) proposed that memory formation
required a period of stabilization. They suggested that
the neurobiological formation of memory proceeded
in two steps: initially memories perseverated in a labile
form and then gradually consolidated into a stable and
permanent form. The idea that memories were initially
labile was used to explain retroactive interference, the
forgetting of recent information induced by later
learning of other information.

These ideas were the precursors of the more formal
neurobiological view of memory formation proposed
by Donald Hebb (1949). Hebb proposed a dual-trace
hypothesis of memory consolidation. According to
this hypothesis, a learning experience initiates rever-
berating activity in neural circuits which serves both as
a holding mechanism for short-term memory and as a
process integral to changing synaptic connections to
establish new circuits for long-term memory. This
hypothesis therefore used two memory traces, working
in a serial manner, to explain how a memory evident
immediately after an experience is transitional to a
permanent memory trace. The reverberating circuits,
dependent on sustained neurophysiological activity,
were labile, resulting in memory that was susceptible
to perturbation until relatively permanent and stable
circuit modifications were established.

The dual-trace hypothesis was supported by clinical
findings that head trauma produced retrograde am-
nesia, the loss of recent memories prior to injury, and
anterograde amnesia, the loss of the ability to form
new memories. According to a dual-trace hypothesis,
retrograde amnesia is a time-dependent phenomenon
resulting from the disruption of the continuing forma-
tion of memories not yet consolidated into long-term
memory, while anterograde amnesia may be either
transient or permanent resulting from disruption of

brain mechanisms or systems responsible for initiating
the processes that would lead to long-term memory.

The dual-trace model also drew support from
clinical findings emerging during the preceding decade
fromtheuseofelectroconvulsive therapy(ECT)totreat
psychiatric disorders. Reports from clinical studies
indicating that patients experienced retrograde am-
nesia for recent events prior to treatment were fol-
lowed by extensive studies in laboratory animals
testing the effects on memory of electroconvulsive
shock and other treatments that alter brain functions.
Many treatments, generally administered soon after
training, induce retrograde amnesia. Retrograde am-
nesia has been noted in a wide range of species,
including mammals and other vertebrates, as well as
insects and molluscs, suggesting that memory con-
solidation is a process conserved in evolution.

2. Temporal Gradients of Retrograde Amnesia

The defining characteristic of retrograde amnesia is
that the efficacy of a given treatment decreases with
time after learning. For many years, considerable
effort attempted to identify the temporal gradient of
retrograde amnesia. The importance of this effort is
that the temporal properties might reveal the time
course of memory consolidation, a time constant of
great importance for identifying likely biological
candidates for the mechanisms of memory formation.
However, under some conditions the temporal gradi-
ent was very short, one second or less, and under other
conditions the gradient was very long. Thus, the time-
course proved to be quite variable and the gradient
was eventually found to depend on many factors.
Some, such as task, species, motivation, time of day,
might be considered to be intrinsic to memory forma-
tion itself. Others such as severity of head trauma in
humans, or intensity or dose of a treatment in
laboratory animals, are not properties of memory per
se. Therefore, it became evident that it is unlikely that
a single temporal gradient reveals the time required
for memory formation. Rather, the findings indicate
that memory gradually becomes less susceptible to
modification with time after an experience (Gold and
McGaugh 1975).

The time-course for loss of susceptibility spanning
several hours, and the multiple temporal gradients
observed with different treatments, suggests that mem-
ory consolidation may reflect the accrual of biological
consequences of an experience, including gene ex-
pression and protein synthesis. The role of protein
synthesis in consolidation of memory is further sup-
ported by extensive findings showing that drugs that
interfere with protein synthesis produce retrograde
amnesia. However, interpretation of this evidence is
complicated by findings that many classes of drugs,
including drugs acting to augment or to impair
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neurotransmitter functions, block the effects of anti-
biotics on memory without reversing the inhibition of
protein synthesis.

Recently, the term-memory consolidation has been
used to define a phenomenon with somewhat different
properties. Experiments indicate that ECT treatments
administered to humans can induce retrograde
amnesia for events occurring years prior to the
treatments. Also, under some circumstances, surgical
removal of the hippocampus produces retrograde
amnesia for events that preceded surgery by weeks in
rodents and months in nonhuman primates. In one
sense, these experiments are analogous to those of
other studies of memory consolidation, demonstrating
time-dependent retrograde amnesia. However, there
are also significant differences. First, the time-course
of the amnesia extends well beyond the neuro-
biological processes likely to underlie the formation of
memory. Second, most experiments involve treat-
ments, for example, removal of the hippocampus, that
result in a permanently altered brain. Therefore, these
long temporal gradients seem more likely to reflect
continuing reorganization of the neural substrates of
memory storage, perhaps modifying the continual
integration of old and new memories.

3. Posttraining Design

Beyond the specific information offered aboutmemory
formation, research on memory consolidation has also
provided an experimental design that has been ex-
tremely important in examining the effects of drugs
and other treatments on memory. When drugs are
administered chronically or soon before training, any
effects observed on learning or on later memory might
be attributable to actions on sensory functions, motor
functions, or motivational factors at the time of
learning. Distinguishing effects such as these from
primary effects on memory is very difficult. In contrast,
studies of memory consolidation, characterized by
retroactive effects of treatments on memory, avoid all
of these potential confounds. In these experiments, the
treatment is administered after training. Also, memory
is typically assessed one day or more later, at a time
when the acute effects of the treatment have likely
dissipated. Therefore, the experiment subjects are
unaffected by the treatment at the times of training
and testing. In addition, demonstration of retrograde
amnesia gradients offers further support for interpre-
tations based on effects memory. As the delay between
training and treatment increases, the efficacy of the
treatment diminishes. Such findings strongly support
the view that any effects observed at the time of testing
reflects actions on memory formation and not an
extended proactive effect of the treatment at the time
of testing. Because of the clarity of interpretation
afforded by posttraining treatment experiments,

studies of memory consolidation are used extensively
to distinguish effects of treatments on memory from
potential influences on performance.

4. Retrograde Enhancement of Memory

In addition to studies demonstrating that memory
consolidation can be impaired by many treatments,
there is also extensive evidence that memory can be
enhanced by treatments administered after training.
With findings spanning many species of research
animals and many learning tasks, memory for recent
information can be enhanced by stimulant drugs and
by low-level stimulation of specific brain regions such
as the mesencephalic reticular formation and the
amygdala. Importantly, the enhancement of memory
seen with these treatments, like those of amnestic
treatments, is greatest when the treatment is admini-
stered soon after training and loses efficacy with time
after training. Thus, memory consolidation can be
both enhanced or impaired by posttraining treatments.

5. Endogenous Modulation of Memory
Consolidation

Depending on the drug dose used and other ex-
perimental conditions, many treatments can either
enhance and impair memory. The dose-response curve
for most treatments follows an inverted-U function, in
which low doses are ineffective, intermediate doses
enhance memory, and high doses impair memory.
Moreover, the peak of the dose-response curve inter-
acts with such factors as arousal or stress induced by
the training conditions. Generally, higher training-
related arousal results in lower doses to enhance or to
impair memory. Thus, physiological responses to
training apparently summate with physiological
responses to the treatments in modifying memory
formation.

5.1 Hormonal Regulation of Memory Formation

These findings support the view that endogenous
physiological responses to training, such as neuro-
endocrine events, may modulate memory formation.
Considerable evidence indicates that some hormones,
when administered soon after training, modulate later
memory. These hormones include epinephrine, nor-
epinephrine, vasopressin, adrenocorticotropin, and
glucocorticoids.

The susceptibility of memory consolidation to
modulation by hormones appears to reflect an ability
of hormonal consequences of an experience to regulate
the strength of memory formed for that experience.
According to this view, memory consolidation enables
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the significance of events, reflected in hormonal
responses, to control how well the events will be
remembered. In this context, the conservation of the
phenomenon of memory consolidation across evol-
ution may represent the establishment and main-
tenance of a mechanism for selecting important
memories as those that should be retained (Gold and
McGaugh 1975).

5.2 Epinephrine Regulation of Memory Formation

The adrenal medullary hormone epinephrine is one of
the best-studied examples of hormonal modulation of
learning and memory. Posttraining injections of epi-
nephrine enhance memory for a wide range of tasks in
experiments with rats and mice. The enhancement
follows an inverted-U dose-response curve, in which
high doses can impairmemory.Moreover, the effective
doses, and interactions with training-related arousal,
match well against measurements of circulating epi-
nephrine levels after training. In humans, propranolol,
a β-adrenergic antagonist that blocks epinephrine
receptors, blocks memory for story elements con-
taining high arousal. Propranolol also blocks en-
hancement of memory for word lists by experimentally
induced arousal.

Because epinephrine does not enter the central
nervous system in appreciable extent, it is likely that
the hormone enhances memory consolidation by
peripheral actions. Two major candidates, which are
not mutually exclusive, for peripheral mechanisms
mediating epinephrine effects on memory are actions
on adrenergic receptors on the ascending vagus nerve,
with terminations in the brain in the region of the
nucleus of the solitary tract, and classic physiological
actions on hepatic receptors to increase blood levels of
glucose, a substance that has ready access to the brain.
Electrical stimulation of vagal afferents to the central
nervous system enhances memory in both rats and
humans. Also, inactivation of the nucleus of the
solitary tract blocks memory-enhancement induced by
posttraining administration of epinephrine.

5.3 Glucose Regulation of Memory Formation

A second mechanism by which epinephrine may act to
enhance memory is by liberating glucose from hepatic
stores, thereby raising blood glucose levels. Because
glucose enters the brain readily via a facilitated
transport mechanism, glucose then may be an in-
termediate step between peripherally acting epine-
phrine and actions on the brain to modulate memory
(Gold 2001).

Administration of glucose enhances memory in rats,
mice, and humans. The effects of glucose on memory
in these species are characterized by an inverted-U
dose-response curve. In humans, glucose enhances
memory consolidation in a posttraining design, one

rarely used in studies of pharmacology of memory in
humans. Also, glucose enhances memory in a wide
range of humans, including healthy young and elderly
adults, as well as individuals with Down syndrome
and Alzheimer’s disease. The parallels in humans and
laboratory animals between the effects on memory of
glucose, as well as of epinephrine and other treatments
noted here, are striking and suggest that transitions
from studies of memory consolidation in nonhuman
animals may contribute significantly to the devel-
opment of pharmacological treatments to ameliorate
cognitive deficits in a range of human conditions
(Korol and Gold 1998).

In rats, glucose enhances memory for some tasks
when infused in small volume into specific brain areas,
such as the medial septum, hippocampus, and
amygdala. Although traditional thought was that the
brain had a surplus supply of glucose, except under
conditions of severe food deprivation, recent evidence
indicates that cognitive activity can deplete extra-
cellular glucose levels in the hippocampus during
spatial learning. Administration of glucose at doses
that enhance memory blocks that depletion. Thus,
enhancement of memory may reflect actions to reverse
a natural limitation on the glucose reserves of some
brain areas. While the proximal mechanism by which
glucose enhances memory is not clear, in many
instances the effects of glucose on memory appear to
be associated with augmented release of acetylcholine
in the hippocampus, an action that may be indirect.

5.4 Amygdala Integration of Modulatory Influences
on Memory

Other neurotransmitters also appear to have
important roles in modulating memory processes.
Considerable evidence indicates that norepinephrine,
particularly in the basolateral nucleus of the amygdala
(BLA), is important in mediating the effects of many
treatments on memory. For example, infusions of β-
adrenergic agonists into the BLA after training
enhance memory. Conversely, lesions of the BLA or
infusion of β-adrenergic antagonists into the BLA
block both enhancement and impairment of memory
consolidation by hormones and other treatments.
Also, in contrast to findings with healthy human
subjects, emotional arousal does not enhance memory
in individuals with lesions of the amygdala. Together,
these findings support the view that the BLA may play
a key role in memory formation by integrating the
effects on memory of a broad range of treatments
(McGaugh 2000, Cahill and McGaugh 1996).

6. Neural Systems and Memory Consolidation

There is considerable evidence that different neural
systems mediate processing of different forms of
memory. When administered systemically, many
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drugs enhance or impair memory for many kinds of
tasks. However, when drugs are administered directly
into specific brain regions, theymaymodulate memory
for a more restricted set of tasks. For example,
amphetamine infused into the hippocampus enhances
memory for spatial learning in a swim task but not for
learning to find a platform identified with a salient
proximal cue. Amphetamine infused into the striatum
enhances the cued but not the spatial version of the
task. Amphetamine enhanced memory for both tasks
when infused into the amygdala after training, cons-
istent with the view that the amygdala integrates
modulation of many types of memory.

Many other tasks involve contributions to learning
of more than one neural system at a time. Interactions
between different memory systems can determine the
manner in which a rat solves a maze, perhaps learning
on the basis of extra maze cues (e.g., turn toward the
light) or perhaps learning on the basis of making a
particular response (e.g., turn right). Recent studies
have begun to integrate aspects of memory consoli-
dation with neural system approaches to learning and
memory. When viewed in this context, modulation of
memory may have an important role in biasing what is
learned by boosting or blunting memory processing in
different neural systems.

7. Cell and Molecular Biology Bases of Memory
Formation

Studies of memory consolidation provide a firm basis
for examination of memory storage processing that
continues for a considerable time after an experience
(McGaugh 2000). With this information, several ap-
proaches have been taken to identify the nature of the
brain systems and mechanisms involved in these
processes. Studies of functional brain activation in
humans show changes over a period of several hours in
the regions activated by learning, perhaps indicating
that memory consolidation involves reorganization of
brain representations of memory during the time after
an experience. The cellular and molecular events that
are initiated by an experience, continue for cons-
iderable time after that experience, and are important
tomemory formation for that experience, are currently
a topic of much investigation. By evident analogy with
short- and long-term memory, cellular and molecular
biology contributions are often sorted into those that
affect early- or late (protein synthesis-dependent)-
phase memory. The molecular bases are derived also
from an analogy, or mechanism depending on one’s
view, between long-term potentiation and memory.
The early stage of memory consolidation appears to
involve CaMKII (calcium-calmodulin-dependent
protein kinase II). Inhibitors of CaMKII injected into
either the hippocampus or amygdala shortly after
training produce retrograde amnesia. When injected

into the hippocampus, inhibitors of PKC (protein
kinase C) or PKA (protein kinase A) produce retro-
grade amnesia even if administered hours after
training. Moreover, PKA activity and CREB (cAMP
response element-binding protein) immunoreactivity
increase in the hippocampus up to hours after training,
suggesting that the late phases of memory conso-
lidation may involve cAMP-mediated activation, by
PKA phosphorylation, of the CREB transcription
factor.

There is evidence that early- and late-phase memory
consolidation can be impaired independently by some
treatments. However, there are also conditions in
which early- and late-phases are both impaired by a
single treatment. These issues return to some raised by
Hebb’s initial dual process hypothesis of memory
formation. At the levels of both neural systems and
cellular and molecular neurobiology, it now seems
quite likely that research findings will eventually reveal
some neural systems and biochemical processes that
act in series and others that act in parallel.

See also: Learning and Memory: Computational
Models; Learning and Memory, Neural Basis of;
Memory in the Bee; Memory Retrieval; Memory:
Synaptic Mechanisms
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Memory: Collaborative

Although ‘collaborative memory’ may be briefly de-
fined as remembering activities involving multiple
persons, a more precise delineation of the phenom-
enon is the major goal of this article. Accordingly,
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several key premises of the phenomenon of collabora-
tive memory should be noted at the outset. These
include the following: (a) collaborative memory refers
to a form or characteristic of remembering activity
rather than to a theoretical system or function of
memory; (b) scientific analysis of collaborative mem-
ory performance is based in part on principles derived
from, and complementary to, theories pertaining to
individual-level memory phenomena; (c) as collabora-
tive memory performance is often influenced by both
cognitive and interactive processes, research methods
and interpretations from neighboring disciplines may
be consulted or incorporated; (d) contemporary col-
laborative memory research and theory is neutral (i.e.,
empirically open) to questions regarding the benefits
and costs of multiperson remembering, and may exist
independent of specific effects; and (e) that numerous
everyday remembering activities occur in the context
of other cooperating individuals provides a necessary
but not sufficient rationale for investigating collabora-
tive memory.

1. Phases and Forms of Collaborati�e Memory

Collaboration in remembering may be differentiated
by (a) whether it occurs during the encoding or
retrieval phase of individual-level memory, or (b) the
form of memory (i.e., the system or task) in which it
occurs (or to which it is addressed). Although no
definitive frequency data are available, collaborative
memory activities occur perhaps most commonly
during a retrieval phase. Thus, n 1 individuals attempt
to recall information to which they have been pre-
viously exposed and for which no single individual
possesses a perfect representation. Collaborative
memory during this phase is often directed at remem-
bering a commonly experienced personal event (i.e.,
collaborative episodic memory) or an item of knowl-
edge or information to which the individuals would
likely have been exposed (i.e., collaborative semantic
memory). In addition, collaborating in recalling an
intention or to-be-performed action (i.e., collaborative
prospective memory) may be an example. Family or
friendship groups attempting collectively to recon-
struct stories from their shared past provide numerous
fascinating (and entertaining) examples of collabora-
tive episodic remembering. Laboratory illustrations
include collaborative remembering of verbal or non-
verbal information. Partners attempting to cue one
another in recalling historical knowledge, such as the
major Kings of Sweden or the combatants and
outcome of the Peloponnesian War, are collabor-
atively performing a semantic memory task.

In addition to retrieval, remembering activities in
the context of other individuals may occasionally
concentrate on the encoding phase, wherein individ-
uals collectively work to record incoming information
in ‘multisite’ temporary storage (i.e., collaborative

working memory). To be sure, in an inescapable sense,
the ‘memory’ that is being encoded ‘resides’ in one
brain, in personal or individual-level storage. Thus,
collaborative encoding involves incidental or coop-
erative activities that may enhance the probability that
a to-be-remembered (TBR) item is recorded, and
thereby accessible (i.e., retrievable) at a later date by
one or more individuals. For example, partners may
develop encoding mnemonics or divide the task in
order to enhance the storage of rapidly incoming
information.

Collaboration may occur if the to-be-remembered
information is not immediately or comprehensively
available to any single participating individual. That
is, a deficit is present—i.e., the answer is known
neither immediately nor definitively by one individ-
ual—there is no opportunity (or no need) for col-
laboration. In collaborative episodic or semantic
memory, an assumption is that the individuals may
offer both common and unique memories. In addition,
in the process of collaboration some mutual cuing may
occur, such that novel items are produced. In col-
laborative prospective memory, the deficit may be an
anticipated one. An individual may be concerned
about forgetting to perform a future action (e.g.,
birthday, appointment, message) and enlist a spouse
to help them remember at an appropriate time.
Although both retrieval and encoding phases may
occur in the (presumably assistive) context of partici-
pating individuals, both remain fundamentally indi-
vidual-level functions. In this sense, collaboration
qualifies the process and products of remembering,
but does not necessarily carry emergent properties.

2. Scope and Selected Conceptual Issue

For several decades, researchers in a surprising variety
of fields have addressed aspects of everyday memory
activity that appear to operate in the influential context
of other individuals. Although some cross-field dif-
ferences in terminology and assumptions exist, several
disputed conceptual issues are common to them all.
One still-unresolved issue concerns the extent to which
collaboration is optimally or acceptably effective.

2.1 Scope of the Phenomenon

The phenomenon has been also called collective (e.g.,
Middleton and Edwards 1990), situated (e.g., Greeno
1998), group (e.g., Clark and Stephenson 1989),
socially shared (e.g., Resnick et al. 1991), interactive
(e.g., Baltes and Staudinger 1996), transactive
(Wegner 1987), or collaborative (e.g., Dixon 1996)
memory. The fields in which this phenomenon has
historically been of interest include educational psy-
chology, cognitive science, social-cognitive psychol-
ogy, industrial-organizational psychology, child
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developmental psychology, and adult developmental
psychology (recent reviews include Baltes and Stau-
dinger 1996,Engestro� mandMiddleton 1998,Kirshner
and Whitson 1997, Lave and Wenger 1991).

2.2 Continuing Theoretical and Research Issues

Common to these literatures is the basic fact that two
or more individuals attend to the same set of learning
or memory tasks and are working cooperatively
(although not necessarily effectively) to achieve a
recall-related goal. Notably, the members of the
collaborating group can be variously passive listeners,
conversational interactants, productive collaborators,
seasoned tutors, counterproductive or even disruptive
influences, or optimally effective partners. Therefore,
according to the neutral definition of collaborative
memory espoused in this article, no a priori assump-
tions are made about the effectiveness or logical
priority of the memory-related interaction. It has long
been clear that group processes can vary in their
effectiveness and thus group products can vary in their
accuracy and completeness (e.g., Steiner 1972).

The issue of the extent to which collaborative
memory is effective has been evaluated from numerous
perspectives for several decades. Indeed, much re-
search has focused on this contentious issue (e.g.,
Dixon 1999, Hill 1982), with several key factors
appearing to play a role in the observations and
inferences. These factors include: (a) whether the
participants are collaborative-interactive experts (e.g.,
friends or couples), (b) the type of outcome measure
observed (i.e, a simple product such as total items
recalled or a variety of recall-related products such as
elaborations and inferences), (c) the extent to which
the actual processes (e.g., strategic negotiations) and
byproducts (e.g., affect and sharing) of the collabora-
tive communication are investigated, and (d) the
comparison or baseline by which the effectiveness of
collaborative performance is evaluated. In general,
little extra benefit is observed under conditions in
which researchers reduce the dimensionality of the
tasks, the familiarity of the interactants, the variety of
the memory-related products measured, and the rich-
ness of the collaborative communication (e.g.,Meudell
et al. 1992). In contrast, evidence for notable col-
laborative benefit may be observed when researchers
attend to collaborative expertise, multidimensional
outcomes, measurement of actual collaborative pro-
cesses, and comparisons accommodated to memory-
impaired or vulnerable groups (e.g., Dixon and Gould
1998).

See also: Episodic and Autobiographical Memory:
Psychological and Neural Aspects; Group Decision
Making, Cognitive Psychology of; Group Decision
Making, Social Psychology of; Group Productivity,
Social Psychology of; Prospective Memory, Psy-
chology of; Semantic Knowledge: Neural Basis of
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Memory Development in Children

Although scientific research on memory development
has about the same long tradition as the scientific
study of psychology (i.e., about 1880), the majority of
studies have been conducted since the 1970s, stimu-
lated by a shift away from behaviorist theories to-
ward information-processing theories (Schneider and
Pressley 1997). Given that hundreds and thousands of
empirical studies have investigated the development of
children’s ability to store and retrieve information
from memory, only a rough overview of the most
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important research trends can be presented in this
article (for recent reviews see Cowan 1997, Schneider
and Bjorklund 1998, Schneider and Pressley 1989).

1. Memory De�elopment in Very Young Children

From birth on, infants can remember things (e.g.,
faces, pictures, objects) for rather long periods of time.
Basic memory activities such as the association of a
stimulus with a response and the distinction between
old and new stimuli (i.e., recognition processes) are
especially dominant early in life. Moreover, young
infants can also remember activities that they had
performed at an earlier point in time. Research
focusing on older infants (between 10 and 20 months
of age) has used deferred (delayed) imitation tech-
niques to measure memory boundaries. In several of
these experiments, infants watched as an experimenter
demonstrated some novel, unusual behavior with an
unfamiliar toy. Infants later imitated such strange
behaviors, indicating that these events had been stored
in long-term memory. Although levels of imitations
are typically greater for older than for younger infants,
the findings indicate that the neurological systems
underlying long-term recall are present at the be-
ginning of the second year of life (Meltzoff 1995).

Interestingly, age does not seem to be the primary
determinant of whether or for how long memory will
be remembered once the capacity is in place. Rather,
the literature shows that the organization of events
and the availability of cues or reminders determine
young children’s long-term memory. Young children
tend to organize events in terms of ‘scripts’ that are
a form of schematic organization with real-world
events structured in terms of their causal and tem-
poral characteristics. Scripts develop most routinely
for common, repeated events. Children learn what
‘usually happens’ in a situation, for instance, a birth-
day party or a visit to a restaurant. Memory for
routine events makes it possible for infants and
toddlers to anticipate events and to take part in, and
possibly take control of, these events (Nelson 1996).
Repeated experience clearly facilitates long-term recall
in preverbal and early-verbal children.

Moreover, cues or reminders also result in better
recall for very young children. Longitudinal research
on young children’s long-term memory for events
experienced either 6 or 18 months before showed that
younger children (who were about 3 years old when
the event happened) needed more prompts (retrieval
cues) to reconstruct their memories than children who
were about a year older at the time of the event.
Although most children showed low levels of free
recall, they could remember much more when specific
cues were presented (for a review of this research, see
Fivush 1997).

What are important mechanisms of young chil-
dren’s (verbal) memory development? Recent research

indicates that parents play an important role. Inter-
changes between parents and their young children
seem highly relevant for children’s recall proficiency.
Children learn to remember by interacting with their
parents, jointly carrying out activities that are later
performed by the child alone. Through these conver-
sations, children learn to notice the important details
of their experiences and to store the to-be-recalled
information in an organized way.

2. (Verbal) Memory De�elopment between 5 and
15

The vast majority of studies on memory development
has been carried out with older children, mainly
dealing with explicit, that is, conscious remembering
of facts and events. This skill was also labeled
declarative memory and distinguished from pro-
cedural memory, which refers to unconscious memory
for skills. It was found repeatedly that particularly
clear improvements in declarative memory can be
observed for the age range between 6 and 12 years,
which roughly corresponds to the elementary school
period in most countries (Schneider and Pressley
1997). In order to explain these rapid increases over
time, different sources of memory development have
been identified. According to most researchers,
changes in basic capacities, memory strategies, meta-
cognitive knowledge, and domain knowledge all
contribute to developmental changes in memory per-
formance. There is also broad agreement that some of
these sources of development contribute more than
others, and that some play an important role in certain
periods of childhood but not in others.

2.1 The Role of Basic Capacities

One of the most controversial issues about children’s
information processing is whether the amount of
information they can actively process at one time
changes with age. The concept of memory capacity
usually refers to the amount of information that can
be held in the short-term store (STS) and has been
typically assessed via memory span tasks or measures
of working memory. Whereas the former tasks require
children to immediately recall a given number of items
in the correct order, the latter are more complex in that
they not only require the exact reproduction of items
but are embedded in an additional task in which
children must transform information held in the STS.
The maximum number of items a person can correctly
recall in those tasks define their memory span. In
general, children’s performance on working-memory
tasks shows the same age-related increase as their
performance on memory-span tasks, although the
absolute performance level is somewhat reduced in
working-memory tasks. Numerous studies have
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shown that this development is related to significant
increases in information processing speed which are
most obvious in early ages, with the rate of changes
slowing thereafter (Kail 1991).

Although there is little doubt that performance on
memory span tasks improves with age, the implica-
tions for whether working-memory capacity changes
with age are not so obvious. It still remains unknown
whether the total capacity store factually increases
with age or whether changes in information processing
speed, strategies and knowledge allow more material
to be stored within the same overall capacity.

2.2 Effects of Memory Strategies

Memory strategies have been defined as mental or
behavioral activities that achieve cognitive purposes
and are effort-consuming, potentially conscious and
controllable (Flavell et al. 1993). Since the early
1970s numerous studies have investigated the role of
strategies in memory development. Strategies can be
executed either at the time of learning (encoding) or
later on when information is accessed in long-term
memory (retrieval). The encoding strategies explored
in the majority of studies include rehearsal, which
involves the repetition of target information, organi-
zation, which involves the combination of different
items in categories, and elaboration, which involves
the association of two or more items through the
generation of relations connecting these items. Re-
trieval strategies refer to strategic efforts at the time of
testing, when the task is to access stored information
and bring it back into consciousness.

Typically, these strategies are not observed in
children younger than 5 or 6. The lack of strategic
behaviors in very young children was labeled
‘mediational deficiency,’ indicating that children of
a particular (preschool) age do not benefit from
strategies, even after having been instructed how to use
them. The term ‘production deficiency’ refers to the
fact that slightly older children do not spontaneously
use memory strategies but can benefit substantially
from strategies when told how to use them. More
recently, the construct of a ‘utilization deficiency’
has been proposed to account for the opposite
phenomenon, that is, the finding that strategies
initially often fail to improve young children’s
memory performance (Flavell et al. 1993, Schneider
and Bjorklund 1998). The explanation for this dis-
crepancy favored by most researchers is that executing
new strategies may consume too much of young
children’s memory capacity.

Although strategies develop most rapidly over the
elementary school years, recent research has shown
that the ages of strategy acquisition are relative, and
variable within and between strategies. Even pre-
schoolers and kindergarten children are able to use in-

tentional strategies, both in ecologically valid settings
such as hide-and-seek tasks, and in the context of
a laboratory task. Although the majority of (cross-
sectional) studies suggest that strategy development is
continuous over the school years, recent longitudinal
research has shown that children typically acquire
memory strategies very rapidly (Schneider and
Bjorklund 1998). Moreover, there is increasing evi-
dence of substantial inter- and intrasubject variability
in strategy use, with children using different strategies
and combinations of strategies on any given memory
problem (Siegler 1996).

Taken together, age-related improvements in the
frequency of use and quality of children’s strategies
play a large role in memory development between the
preschool years and adolescence. However, there is
now an increasing realization that the use of encoding
and retrieval strategies depends largely on children’s
strategic as well as nonstrategic knowledge. There is
broad consensus that the narrow focus on develop-
mental changes in strategy use should be replaced
by an approach that takes into account the effects of
various forms of knowledge on strategy execution.

3. The Role of Metacogniti�e Knowledge
(Metamemory)

One knowledge component that has been explored
systematically since the early 1970s concerns children’s
knowledge about memory. The term metamemory
was introduced to refer to a person’s potentially
verbalizable knowledge about memory storage and
retrieval (Flavell et al. 1993). Two broad categories of
metacognitive knowledge have been distinguished in
the literature. Declarative metacognitive knowledge
refers to what children factually know about their
memory. This type of knowledge is explicit and
verbalizable and includes knowledge about the im-
portance of person variables (e.g., age or IQ), task
characteristics such as task difficulty, or strategies for
resulting memory performances. In contrast, pro-
cedural metacognitive knowledge is mostly implicit
(subconscious) and relates to children’s self-moni-
toring and self-regulation activities while dealing with
a memory problem.

Empirical research exploring the development of
declarative metamemory revealed that children’s
knowledge of facts about memory increases con-
siderably over the primary-grade years, but is still in-
complete by the end of childhood. Recent studies also
showed that increases in knowledge about strategies
are paralleled by the acquisition of strategies, and that
metamemory-memory behavior relationships tend to
be moderately strong (Schneider and Pressley 1997).
Thus, what children know about their memory ob-
viously influences how they try to remember. None-
theless, although late-grade-school children know
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much about strategies, there is increasing evidence
that many adolescents (including college students)
have little or no knowledge of some important and
powerful memory strategies.

The situation regarding developmental trends in
procedural metamemory is not entirely clear. Several
studies explored how children use their knowledge to
monitor their own memory status and regulate their
memory activities. There is evidence that older chil-
dren are better able to predict future performance on
memory tasks than younger children, and that there
are similar age trends when the task is to judge
performance accuracy after the fact. Also, older
children seem better able to judge whether the name
of an object that they currently cannot recall would
be recognized later if the experimenter provided it
(feeling-of-knowing judgments). However, although
monitoring skills seem to improve continuously across
childhood and adolescence, it is important to note that
even young children can be fairly accurate in such
metamemory tasks, and that developmental trends in
self-monitoring are less pronounced than those ob-
served for declarative metamemory. It appears that
the major developmental improvements in procedural
metamemory observable in elementary school children
are due mainly to an increasingly better interplay
between monitoring and self-regulatory activities.
That is, even though young children may be similarly
capable of identifiying memory problems than older
ones, in most cases only the older children will
effectively regulate their behavior in order to overcome
these problems.

4. The Impact of Domain Knowledge

Striking effects of domain knowledge on performance
in memory tasks has been provided in numerous
developmental studies. In most domains, older chil-
dren know more than younger ones, and differences in
knowledge are linked closely to performance differ-
ences. How can we explain this phenomenon? First,
one effect that rich domain knowledge has on memory
is to increase the speed of processing for domain-
specific information. Second, rich domain knowledge
enables more competent strategy use. Finally, rich
domain knowledge can have nonstrategic effects, that
is, diminish the need for strategy activation.

Evidence for the latter phenomenon comes from
studies using the expert-novice paradigm. These
studies compared experts and novices in a given
domain (e.g., baseball, chess, or soccer) on a memory
task related to that domain. It could be demonstrated
that rich domain knowledge enabled a child expert to
perform much like an adult expert and better than an
adult novice—thus showing a disappearance and
sometimes reversal of usual developmental trends.
Experts and novices not only differed with regard to
quantity of knowledge but also regarding the quality
of knowledge, that is, in the way their knowledge is

represented in the mind. Moreover, several studies
also confirmed the assumption that rich domain
knowledge can compensate for low overall aptitude on
domain-related memory tasks, as no differences were
found between high- and low-aptitude experts on
various recall and comprehension measures
(Bjorklund and Schneider 1996).

Taken together, these findings indicate that domain
knowledge increases greatly with age, and is clearly
related to how much and what children remember.
Domain knowledge also contributes to the develop-
ment of other competencies that have been pro-
posed as sources of memory development, namely
basic capacities, memory strategies, and metacognitive
knowledge. Undoubtedly, changes in domain know-
ledge play a large role in memory development,
probably larger than that of the other sources of
memory improvement described above. However,
although the various components of memory develop-
ment have been described separately so far, it seems
important to note that all of these components interact
in producing memory changes, and that it is difficult at
times to disentangle the effects of specific sources from
that of other influences.

5. Current Research Trends

During the 1990s, research interests in memory de-
velopment shifted from the more basic issues discussed
above to certain aspects of event memory or auto-
biographical memory. In particular, children’s eye-
witness memories have attracted substantial research
attention. Not surprisingly, much of the recent interest
has been stimulated by children’s increasing par-
ticipation in the legal system, either as victims of
or as witnesses to reported crimes (Ceci and Bruck
1998). Major research interests concerned age trends
regarding the reliability of children’s memory of
witnessed events, age-related forgetting processes,
and age trends regarding children’s susceptibility to
suggestion (Brainerd and Reyna 1998).

The main findings of this research can be sum-
marized as follows: (a) Children’s free recall of
witnessed events is generally accurate and increases
with age. Despite low levels of recall, what pre-
schoolers do recall is usually accurate and central to
the witnessed event. (b) Preschoolers are especially
vulnerable to the effects of misleading questions and
stereotypes. Although young children’s erroneous
answers to misleading questions do not necessarily
reflect an actual change in memory representations,
such changes may occur, with young children being
more likely to make such changes than older children
(Ceci and Bruck 1998). (c) To obtain the most accurate
recall, questions should be asked in a neutral fashion,
and should not be repeated more often than necessary.
(d) Autobiographical memories are never perfectly
reliable. Although there is great development during
the preschool years and into the elementary school
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years with respect to the accuracy and completeness of
event memories, no major differences between the
event memories of young school children and adults
can be found. This does not mean that primary school
children’s event memory is already close to perfect but
simply illustrates the fact that even adults’ memories
of witnessed events are fallible at times, particularly
when delays between the to-be-remembered events
and the time of testing are long.

As noted above, the focus of this overview was on
the development of explicit, verbal memory. Although
there has been less research on other memory systems
such as implicit memory (i.e., memory for some
information without being consciously aware that one
is remembering) or visuo-spatial memory, the avail-
able evidence suggests that age differences found for
these kinds of memory—if noticed at all—are typically
small and far less pronounced than those observed for
verbal memory, indicating that findings from one area
cannot be transferred to other domains.

See also: Cognitive Development: Child Education;
Cognitive Development in Childhood and Adoles-
cence; Cognitive Development in Infancy: Neural
Mechanisms; Cognitive Development: Learning and
Instruction; Infant Development: Physical and Social
Cognition; Lifespan Theories of Cognitive Develop-
ment; Memory Models: Quantitative; Prefrontal
Cortex Development and Development of Cognitive
Function; Schooling: Impact on Cognitive and
Motivational Development
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Memory for Meaning and Surface

Memory

Linguists, psychologists, and philosophers draw a
distinction between the meaning of a sentence and the
exact wording, or surface form, which conveys that
meaning. Consider the following:

(a) The policeman chased the suspect.
(b) The officer chased the suspect.
(c) The suspect was chased by the officer.

Each of these sentences uses a different surface form to
convey exactly the same meaning. Psycholinguistic
research has shown that people recall the meaning of a
sentence much better than its surface form, but that
memory for form, under some conditions, is surpris-
ingly robust.

1. Early Research on Memory for Meaning and
Surface Form

Sachs (1967) carried out one of the first comparisons
between memory for meaning and memory for surface
form. She presented listeners with recorded passages
that were interrupted zero, 80, or 160 syllables after a
critical sentence. During the interruption, listeners
were asked to judge whether a test sentence had
occurred, in exactly the same form, earlier in the
passage. Sometimes the test sentence was identical to
the critical sentence (e.g., ‘He sent a letter about it to
Galileo, the great Italian scientist.’), sometimes it was
a paraphrase (e.g., ‘He sent Galileo, the great Italian
scientist, a letter about it.’), and sometimes it altered
the meaning of the critical sentence (e.g., ‘Galileo, the
great Italian scientist, sent him a letter about it.’). On
the immediate test, listeners correctly rejected both the
paraphrases and the sentences with altered meanings.
But after just 80 syllables of intervening text, per-
formance on the paraphrases showed a precipitous
decline. These results were taken as evidence that the

9576

Memory De�elopment in Children



surface form of a sentence is held in working memory
long enough for the meaning to be extracted, but only
the meaning is stored in long-term memory.

In a subsequent study, Jarvella (1971) interrupted
recorded narratives and asked listeners to write down
as much of the preceding narrative as they could recall
‘exactly, word-for-word.’ The two sentences preceding
each interruption took one of two forms. The final two
clauses were identical in both forms, but in one the
next-to-last clause was part of the final sentence while
in the other it was part of the preceding sentence.
Consider the following examples:

(d) The confidence of Kofach was not unfounded.
To stack the meeting for McDonald the union had
even brought in outsiders.

(e) Kofach had been persuaded by the international
to stack the meeting for McDonald. The union had
even brought in outsiders.

About 80 percent of the words in the next-to-last
clause (e.g., ‘to stack the meeting for McDonald’) were
recalled verbatim when it was part of the final sentence
as in (d), but fewer than 50 percent were recalled
correctly when it was part of the penultimate sentence
as in (e). These results suggest that sentence boundaries
mark the point where the meaning of a sentence is
stored in long-term memory and its surface form is
irretrievably lost.

2. Surface Memory

In the late 1970s and early 1980s several experiments
were published demonstrating reliable surface mem-
ory for sentences in natural settings. Kintsch and
Bates (1977) tested memory for statements made
during classroom lectures. They found that college
students could reliably discriminate between state-
ments they had actually heard (‘Galton was the
brilliant younger cousin of Darwin.’) and meaning
preserving paraphrases of those statements (‘Darwin
was the older cousin of the extremely intelligent
Galton.’) as much as five days later. Similar results
were reported by Keenan et al. (1977) who investigated
memory for statements made during a faculty lunch-
time conversation, and by Bates et al. (1980) who
tested memory for statements from a television soap
opera.

Two factors appear to explain why these researchers
found evidence for surface memory while Sachs (1967)
and Jarvella (1971) did not. First, the experiments
were conducted in natural settings where the surface
form of a sentence can be socially relevant. This claim
is supported by findings that surface memory is most
robust for jokes (Kintsch and Bates 1977), mock
insults (Keenan et al. 1977), and other socially signifi-
cant utterances. Second, each of these studies included
one or more control groupswhose members completed
the memory test without prior exposure to the lecture,

conversation, or soap opera. The performance of these
groups provides a baseline against which surface
memory is more easily detected.

Additional evidence of long-term surface memory
comes from studies that employ ‘indirect’ measures of
memory. In one such study, Tardif and Craik (1989)
created two versions of the same passage. Each
sentence in one passage was paraphrased in the other.
One week after reading the passage, participants were
asked to read it again. Half saw the same version on
both readings while half saw different versions. Re-
reading times were faster when the surface form
remained constant.

3. Memory for Meaning

Van Dijk and Kintsch (1983) have proposed that the
meaning of a discourse is represented in memory by
two distinct, but interrelated, knowledge structures
that they call the propositional textbase and the
situation model.

3.1 The Propositional Textbase

Bransford and Franks (1971) argued that the meaning
of a discourse is stored in memory as a network of
ideas that transcend sentence boundaries. Consider
the following:

(f ) The ants ate the sweet jelly that was on the table.
(g) The ants in the kitchen ate the jelly.
(h) The ants in the kitchen ate the sweet jelly, which

was on the table.
(i) The jelly was sweet.
These sentences convey four basic ideas: the ants ate

the jelly, the ants were in the kitchen, the jelly was
sweet, and the jelly was on the table. Bransford and
Franks presented listeners with sentences like these,
followed by a recognition memory test. The primary
determinant of recognition performance was the num-
ber of ideas conveyed by each test sentence. Listeners
were most likely to ‘remember’ sentence (h), which
includes all four ideas, even if they never actually
heard it. These results suggest that as each sentence is
heard, the ideas are extracted and stored in long-term
memory together with related ideas. Test sentences are
then recognized by comparing them to the complete,
integrated set of ideas in memory.

To account for results such as these, psychologists
borrowed the idea of a proposition from linguistics
and philosophy. Propositions are sometimes defined
as the smallest units of meaning to which we can assign
a truth value. It makes sense to ask whether ‘the ants
ate the jelly’ (a complete proposition) is true, but not
to ask whether ‘ants’ by itself is true. Propositions are
also defined by their structure. Each proposition
consists of a single predicate term (a verb, adverb,
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adjective or preposition) and one or more arguments
(nouns or other propositions). By either definition,
each of Bransford and Franks’ ‘ideas’ corresponds to
a single proposition that we can represent as follows:

( j) EAT (ANTS, JELLY)
(k) IN (ANTS, KITCHEN)
(l) SWEET (JELLY)
(m) ON (JELLY, TABLE)
Most psychologists now agree that the meaning of a

discourse is represented in memory as a propositional
textbase: a network of propositions connected by
shared arguments. Thus, EAT (ANTS, JELLY) is
connected to SWEET (JELLY) by JELLY and to
IN (ANTS, KITCHEN) by ANTS. This claim is sup-
ported by over 25 years of research on the compre-
hension and recall of discourse (for a review, see van
Dijk and Kintsch 1983, Chap. 2). Among the most
compelling is a study by McKoon and Ratcliff (1980)
who presented readers with brief stories followed by a
speeded recognition task. Readers were shown a series
of probe words and asked to judge, as quickly as
possible, whether each word had occurred in one of
the stories. Probe words were recognized more quickly
when the preceding test word was from the same
story. This facilitation effect became more pro-
nounced as the distance between the words in the
propositional textbase decreased.

3.2 The Situation Model

During comprehension, listeners and readers use their
knowledge of theworld to go beyond the propositional
textbase and create a representation of the situation
described by a discourse, a representation that is as
much as possible like the representation that would
result from direct experience. Van Dijk and Kintsch
(1983) refer to this as a situation model. A situation
model can take many forms and often includes
sensory-motor information that is not normally associ-
ated with strictly linguistic representations. Among
the most studied types of situation models are those
associated with spatial descriptions and simple narra-
tives.

Mani and Johnson-Laird (1982) demonstrated that
a propositional textbase does not adequately describe
how spatial descriptions are represented in memory.
They presented readers with two types of descriptions:

(n) The bookshelf is to the right of the chair. The
chair is in front of the table. The bed is behind
the table. (determinate)

(o) The bookshelf is to the right of the chair. The
chair is in front of the table. The bed is behind the
chair. (indeterminate)

These descriptions differ by a single argument to a
single proposition: BEHIND (BED, TABLE ) versus
BEHIND (BED, CHAIR). This suggests that there
should be little or no difference in how these descrip-
tions are understood and remembered. But the situ-

ation associated with the indeterminate description (o)
is ambiguous. The bed could be either in front of or
behind the table. Because of this, Mani and Johnson-
Laird hypothesized that readers would have greater
difficulty understanding and remembering indetermi-
nate descriptions. Their experiments confirm this
prediction.

Trabasso et al. (1984) were among the first to
propose that causal connections play a central role in
the mental representation of narratives. They claim
that each event in a narrative is understood by
determining its causes and consequences, and that the
narrative as a whole is understood by finding a chain
of causally related events that connect its opening to
its eventual outcome. In support of this claim they
showed that events with many causal connections to
the rest of a narrative are remembered better and rated
more important than otherwise similar events with
fewer causal connections. They also showed that
events on the causal chain that connects the opening of
a narrative to its outcome are recalled better and rated
more important than causal ‘dead ends.’ These results
suggest that narratives are represented in memory by a
complex situationmodel that includes a representation
of each event and the causal connections that tie the
events together.

4. Current and Future Directions

A major goal of psycholinguistic research is to create
computer models that simulate the comprehension
and recall of discourse (e.g., Kintsch 1998). Achieving
this goal will depend on understanding, in detail, how
the surface forms and meanings of sentences are
represented in memory. Another significant research
goal is to identify the specific brain regions involved in
understanding and remembering discourse. Up to the
end of the twentieth century, most research of this type
focused on isolated words and out-of-context sen-
tences. Research on how, and where, the brain creates
a coherent propositional textbase or situation model is
still in its infancy (e.g., Beeman and Chiarello 1998).

See also: Comprehension, Cognitive Psychology of;
Knowledge Activation in Text Comprehension and
Problem Solving, Psychology of; Memory Models:
Quantitative; Psycholinguistics: Overview; Sentence
Comprehension, Psychology of; Text Comprehension:
Models in Psychology
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Memory for Text

A central issue in theorizing about what readers
remember and learn from text is how activation from
knowledge in working memory is regulated and stored
in memory (Kintsch 1998, Myers and O’Brien 1998).
Processes including making inferences and integra-
tions, and constructing and updating situation models
determine the quality of the representation that is
stored in memory. What is remembered or learned
from text is dependent upon this representation. In
this article, factors are examined that are relevant to
the process of construction of this episodic memory
representation.

1. Relation Between Processing and Memory for
Text

Making inferences and integrating information play
important roles in the process of constructing a mental
representation during comprehension. In making
inferences, readers activate knowledge from their
semantic memory that is relevant to, but left implicit

in, the text. Integration consists of connecting concepts
or propositions to earlier propositions by searching
episodic memory, and may be followed by making an
inference. The memory representation depends upon
these processes. Little, however, is known about the
extent to which readers actually perform inference and
integration activities during reading. In particular,
little attention has been paid to the way in which
activation of knowledge in a reader’s memory is
regulated. A similar problem arises with regard to the
construction and updating of situation models (repre-
sentations of the situation the text refers to or is about)
in episodic memory. To what extent do readers
construct and update precise situation models, and
what factors influence these processes? This article
seeks to contribute to a better understanding of the
regulation processes involved in making inferences
and integrations, in constructing and updating of
situation models during comprehension, and, sub-
sequently, influencing memory for text.

2. Completeness of the Representation

One block of factors that are relevant to the regulation
processes involved in making inferences and integra-
tions are person-related factors. These factors, such
as reading goal and habitual reading style of an
individual reader, determine the manner in which
inferencing and integrating occur. Readers with a high
or strict comprehension criterion infer concepts re-
lated to a schematic structure (or script) underlying a
story and integrate concepts to a greater extent than
do readers with a low or careless comprehension
criterion. It seems that if a reader is interested in
minimal comprehension the standards for coherence
are met relatively easily and little activation of back-
ground knowledge takes place. They read, for in-
stance, sentences with script arguments (for example,
booking office in the context of a train journey story)
in a script-based story faster than sentences with
nonscript arguments (e.g., bookstall), regardless of
whether the arguments have been mentioned before in
that story or not. In contrast, if a reader is interested in
attaining a thorough understanding of a text, the
standards for coherence are very demanding, reading
is slow and involves extensive recruiting of back-
ground knowledge or of information from the mental
representation that has been constructed so far. These
slow or careful readers can be characterized as readers
who completely instantiate scripts and also integrate
encountered concepts in the episodic memory rep-
resentation. The outcomes of a recognition task
presented afterwards, consisting of judging the implicit
script arguments as ‘new’ or ‘old,’ as Van Oostendorp
(1991) showed, support this interpretation. Slow or
careful readers infer the scriptal arguments in the
implicit condition—when the script argument was not
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mentioned—while fast or careless readers do not.
They are, therefore, slower in judging the script
argument as new because they have similar or related
information represented in episodic memory, making
the judgment ‘new’ difficult and slow. These findings
indicate how processing influences the memory rep-
resentation that is being stored.

Regulation also occurs on the basis of textual
characteristics. On a sentence level, for instance, it
appears that subjects process concepts in semantically
less-related sentences more extensively than con-
cepts in semantically high-related sentences (Van
Oostendorp 1994). Semantic relatedness was here
assessed—among other measures—by means of a
rating task in which subjects judge the meaning
overlap within each pair of content words in a
sentence. Subjects read context sentences such as ‘The
cat caught a mouse in the kitchen’ (which contains
highly related concepts) as opposed to ‘The cat seized
a mole in the field’ (less related). These sentences were
also embedded in stories. Immediately after reading
such a context sentence, a verification question was
presented which referred to a relevant attribute of one
concept (has claws for cat). These attributes, par-
ticularly low-typical attributes, are verified faster after
reading semantically less-related context sentences
than after reading highly related sentences. Also the
cued recall performance of readers is better for
sentences that are semantically less related than for
high-related sentences. Semantic high-relatedness
may, thus, lead to less activation of knowledge, result
in the failure to make inferences and, consequently, to
a less elaborate episodic memory trace. In a study by
Cairns et al. (1981), subjects read sentences with a
predictable or with an unpredictable target word in
relation to a preceding context. An example of a
predictable word is ‘gum’ in ‘Because she was chewing
so loudly in class, Sarah was asked to get rid of her
gum promptly.’ It is unpredictable in ‘Because it was
annoying the others, Sarah was asked to get rid of her
gum promptly.’ The reading time for the second
sentence is longer than for the first type of sentence.
The recognition and reproduction of unpredictable
word sentences is also better than of predictable word
sentences. Cairns et al. (1981) assume that more
knowledge is activated while processing the former
sentence, which leads to prolonged processing and to a
more elaborate propositional representation. Sem-
antic relatedness may even induce failures to notice
errors in sentences. Van Oostendorp and De Mul
(1990) presented subjects with sentences such as
‘Moses took two animals of each kind on the
Ark. True or false?’ A majority of subjects answer
erroneously ‘true’ although the subjects know the
correct name (Noah), as was shown by a later test.
Furthermore, sentences with high-related inaccurate
names (Moses) lead to more semantic illusions than
sentences with low-related inaccurate names (e.g.,
Adam).

One may conclude that readers continuously moni-
tor the semantic cohesion of a mental representation
under construction and regulate further processing on
the basis of a comparison of the perceived cohesion to
some internal comprehension standard. Myers and
O’Brien (1998) take a similar standpoint on the control
of processing. During initial processing of a sentence,
the perceived cohesion of a propositional represen-
tation is primarily dependent on the semantic related-
ness between involved concepts (Van Oostendorp
1994, see also Kintsch 1974, p. 214 for the same idea).
Often, readers have the competence to making in-
ferences and integrations, but frequently they don’t
completely employ this capacity because the initial
perceived cohesion is above the standard readers have
set.

3. Updating Mental Representations

The same problem with regard to the completeness of
the propositional representation can be raised con-
cerning the construction and updating of situation
models.Do readers construct and represent inmemory
detailed situation models under naturalistic con-
ditions, that is, with a more naturalistic text and with
a more naturalistic reading task than those often used
in laboratory studies? And, also, do they accurately
update their model when reading new (correcting)
information? Readers often do not form integrated
spatial-situation models during comprehension of a
naturalistic story, even when they have the oppor-
tunity to reread the text, nor do they update their
model accurately in episodic memory (Zwaan and Van
Oostendorp 1994). The text used in these studies was a
part of a detective story. Only when readers are
specifically instructed to construct a mental map of
the situation described in the story do they form
and update spatial situation models. Other studies
basically confirm these findings (e.g., Hakala 1999).

Under certain circumstances, a text with too much
coherence can also be detrimental to constructing an
adequate situation model. A text that is fully explicit
and coherent at both the local and global level may
result in impaired comprehension at a situation-model
level—measured by problem-solving questions—
at least for readers with high, prior knowledge
(McNamara et al. 1996). Apparently, a highly co-
herent text may hinder deeper understanding of high
knowledge readers because it reduces their amount
of active processing during reading and, as a result,
they fail to construct an adequate situation model.

Also when newspaper articles are used updating in
episodic memory of situation models is not always
effective. In one study, for instance, subjects were
presented with a text about the situation in Somalia at
the time of the US operation, ‘Restore Hope,’ followed
by a second, related text (Van Oostendorp 1996). The
first text reported that ‘operationRestoreHope started
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under American control,’ and in the second text it was
said that the command structure of the operation had
been changed, such that ‘The United Nations took
over the command in Somalia.’ If updating is correct,
the old information is replaced by the new infor-
mation. After reading the second text, readers received
an inference test with test items such as ‘The USA
troops operate under the UN flag (True�False?).’
Results show that the updating performance is, in
general, very low. Furthermore, readers who have
available an originally appropriate situation model
perform a higher degree of updating. That is, the more
accurate the original information is represented in
memory, the better and faster they judge inferences
concerning transformations in the second text. A
second, more remarkable, finding is that transfor-
mations that are more important to the situation
described are less updated than less important trans-
formations. This result has been observed in two
experiments with different materials, test items, etc.
(Van Oostendorp 1996). It seems that the central part
of a situation model may be less easily updated than
the peripheral parts. The central part of a mental
representation is also less updated when this infor-
mation is in focus, at least for readers with small
initial conceptual networks (Van Oostendorp and Van
der Puil 2000). Focus is here manipulated by letting
readers compare one text with another along some
dimension. The way of examining whether the repre-
sentation has been updated is based on the cued-
association task designed byFerstl andKintsch (1999).
With this task subjects are presented with a word and
are asked to provide an association to it. Based on
these data, a proximity matrix is calculated for each
subject. Subsequently, the similarity of these matrices
or conceptual networks, before, as well as after,
reading a second text containing new, correcting
information, is calculated for the focus group and for
a control, nonfocus group. For subjects with a small
initial conceptual network there is less updating in the
focus group compared to the nonfocus group. These
results correspond to what was mentioned previously:
changes can be updated less easily with important
information, i.e., information in focus, than with less
important information.

One important reason why updating may fail is that
it is often difficult for readers to discredit old in-
formation completely and to exchange that for new
information. For example, in reading a story on a fire
in a warehouse (Van Oostendorp and Bonebakker
1999), readers in the experimental condition read a
sentence such as ‘inflammable materials were care-
lessly stored in a side room.’ Later, they read that ‘the
side room happened to be empty.’ Instead of the
sentence ‘inflammable materials were carelessly stored
in a side room,’ readers in a control condition received,
a neutral sentence, irrelevant to the cause of the fire.
The influence of old, obsolete information in the
experimental condition could not be fully neutralized

by the new, discrediting information. Answers on
inference questions, such as what was the cause of the
explosion or, for what reason could an insurance
company here refuse a claim, were frequently based on
the old information, even by subjects who were aware
of the fact that information was discredited. Readers
in the experimental condition more often gave answers
such as ‘because of careless behavior of the owner’
than in the control condition. Recall and direct
questions showed that almost all readers had the
corrections available but still did not use it during
processing of the text. In these experiments, even
the explicit instruction that information might be
corrected does not lead to a better updating. Readers
continue to use the misinformation represented in
episodic memory, and keep making inferences based
on the corrected information (Johnson and Seifert
1999, Wilkes and Reynolds 1999). It is interesting to
know the limits within which readers hold on to old
information in memory and don’t take into account
new, correcting information. This issue has been
explored by Van Oostendorp et al. (in press) using
expository text with scientific content. For example, a
text that was used, explained a method aimed at
increasing the strength of ceramic materials. The old
information stated that ‘the treatment (of adding
silicon atoms) takes some days,’ while a number of
sentences later it was mentioned that ‘by recent
advancements the treatment takes as little as a few
minutes.’ Inference questions were presented that
could tap the interpretation of readers about inter-
mediate events, in order to examine whether the old
or the new information source influences this inter-
pretation. For instance, an intermediate sentence con-
tained ‘Reaction speed can be measured by an external
device.’ The inference questions were presented after
reading the text. The subjects were asked, for example,
about the unit of time this device should use to control
the process of hardening ceramic materials. Answers
of hours or days would mean that readers mainly base
their answer on the old information source, as opposed
to answers of minutes or seconds, which would mean
that they use primarily the new information source.
Strengthening of old information in the memory
representation—by repeating it in paraphrased form
or referring to it indirectly—appears to lead to less
updating, that is, to less use of the new information.
And, alternatively, readers who read a text in which
the new information is reinforced are more likely to
use the new information as the basis of inferences. A
regulation mechanism seems to be present that is
based on weighting evidence favoring either old or
new information. According to the outcomes of this
evaluation process of the sources, readers choose one
or the other point of view, and use that for making
inferences, even backwards ones. Thus, in terms of the
recent Construction–Integration model of Kintsch
(1998), the balance between the strength of sources—
the activation values of old and new information in
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the mental representation—may influence the degree
of updating. Subtle reinforcements of old and new
information can activate qualitatively different up-
dating strategies, such as holding on to the old
information and rejecting the new information, or,
on the contrary, switching to a new perspective (as we
saw in the studies briefly discussed here).

4. Conclusions

Memory for text depends upon the construction of the
mental representation during understanding, more
specifically upon the completeness of inferencing and
integration, and the extent of updating the mental
representation. A number of factors, textual, indi-
vidual and contextual, are involved with the con-
struction process.

Regarding textual conditions, it appears that texts
with semantically highly related concepts led to super-
ficial processing and not noticing errors (as in, e.g., the
Moses-illusion experiments and the cat-caught-a-
mouse experiments) and, consequently, to a shallow
memory representation. Furthermore, the type of text
seems to be important to updating. Expository texts
were used in some studies, and readers were able to
update their situation models (as in the strengthening-
of-ceramic-materials experiments). In contrast, this
updating seems to be difficult when stories are used
about everyday events (as in the fire-in-warehouse
experiments). In addition, the exact character of the
correction itself is important. Logical inconsistencies
are probably easy to detect but difficult to repair, while
a correction or reported change in the world (as in the
Somalia experiments) may be more difficult to detect
but easy to understand (and to repair). The explicit-
ness, relevance or saliency of old and new information,
respectively also influence updating.

Individual characteristics of readers constitute the
second block of variables. Relevant here are reading
style (Van Oostendorp 1991), prior knowledge, work-
ing memory capacity, and beliefs, such as the epis-
temological belief that integration of ideas implied by
a text is important to understanding.

Finally, completeness of processing and updating
memory also depends on contextual conditions, such
as setting, instruction, and reading goals (Van
Oostendorp 1991).

In summary, the processing of readers can often be
incomplete in several ways, and these factors have to
be taken into account in order to achieve a valid theory
of memory for text that can explain the imperfect but
also the adaptive memory performance of readers.

See also: Knowledge Activation in Text Compre-
hension and Problem Solving, Psychology of; Literary
Texts: Comprehension and Memory; Semantic Know-
ledge: Neural Basis of; Semantic Processing: Statistical
Approaches; Text Comprehension: Models in Psy-
chology
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Memory: Genetic Approaches

There is a long history documenting the usefulness of
genetic approaches in studies of brain function, in-
cluding learning and memory. These approaches fall
into two general categories: forward and reverse
genetics. Forward genetics is concerned with the
identification of genes involved in biological processes
such as learning and memory. The starting point of
these studies is usually the identification of mutant
organisms with interesting phenotypic changes, and
their goal is to identify the mutations underlying these
changes. In reverse genetic studies, the gene is already
at hand, and the goal is to define its role in biological
processes of interest. This normally involves the
derivation and study of organisms with defined genetic
changes. Although the principal purpose of genetic
approaches is to study how genetic information
determines biological function, recently animals with
genetically engineered mutations have been used to
develop and test multidisciplinary theories of learning
and memory that go well beyond gene function.

1. The Role of Genetics in Biology

To explore the role of genetics, it is important to place
it in the large context of biological investigations. The
ultimate goal of biological research is to develop and
test explanations of complex phenomena such as
learning and memory. At the heart of this process is
the establishment of causal connections between
phenomena of interest, such as changes in synaptic
function and learning. There are four complementary
general strategies that science uses to make causal
connections between phenomena of interest. One of
these strategies is the Lesion strategy. Thus, pharma-
cological and genetic lesions of calmodulin-induced
kinase II (CaMKII) are known to result in deficient
long-term potentiation (LTP) of synaptic function,
suggesting a connection between the activation of this
synaptic kinase and LTP (Silva et al. 1997). It is
noteworthy that genetics and pharmacology are the
only two approaches to interfere with molecular
function in biology. The second strategy that science
uses to make causal connections between phenomena
of interest is the direct obser�ation of these phenomena
in their natural context. For example, the induction of
LTP is accompanied by observable increases in
CaMKII activity. The third strategy involves the
induction of one phenomenon by the other. For
example, injection of activated CaMKII into pyra-
midal neurons in hippocampal slices induces an LTP-
like phenomenon. Finally, modeling plays a critical
role in making causal connections between phenom-
ena of interest. To assert that two natural phenomena
are connected, it is essential to understand something
about the mechanism that links them. Thus, CaMKII
activation is thought to trigger LTP by phosphorylat-

ing and thus enhancing the function of synaptic
glutamate receptors. Each of the strategies mentioned
above is insufficient to connect two phenomena of
interest. Instead, convergent evidence from all four
strategies is needed. Therefore, since genetics is one of
only two general molecular-lesion approaches avail-
able, it is easy to see why it has played a key role in
biology. Besides its key role in testing hypotheses (i.e.,
CaMKII is required for LTP induction), it can be
argued that the principal role that genetics has played
in biology has been to suggest possible hypotheses or
explanations of natural phenomena. Indeed, forward
genetic screens have allowed biologists to make major
discoveries, even in the absence of a well-delineated
hypothesis.

2. Forward Genetics

Long before we had the ability to directly manipulate
genes in animals such as flies and mice, geneticists were
busy using chemical mutagens to alter genetic in-
formation in living systems (forward genetics). The
goal of classical or forward genetics, which continues
to be used extensively to this day, is to identify the
genes critical for biological processes of interest. The
idea is that study of those genes is often a critical first
hint for unraveling underlying biological processes. In
forward genetic screens, animals are first exposed to a
mutagen, for example, the DNA-altering compound
ethyl-nitroso-urea, mated, and the progeny are screen-
ed for phenotypic changes of interest. The phenotype
of a mutant is the sum total of observed biological
changes caused by a genetic manipulation. Recent
application of this approach in the study of mam-
malian circadian rhythms resulted in the identification
of clock, a crucial link in the cascade of transcriptional
events that marks molecular time in organisms as
diverse as Drosophila and mice (Wilsbacher and
Takahashi 1998).

Other molecular components of this pathway, such
as per, were isolated in mutagenesis screens in Droso-
phila. By identifying novel and unexpected molecular
components of biological processes of interest, for-
ward genetics has often reshaped entire fields of
research. At times, science can go in circles, obsessively
chasing its own tail of half-truths, incapable of
escaping the gravitational pull of its worn out para-
digms. Forward genetics, in the hands of masters such
as Edward Lewis (developmental mutants) and
Seymor Benzer (learning mutants), has the ability to
turn paradigms upside down, and initiate new lines of
scientific inquiry. The key to the success of forward
genetics is the design of biological screens with which
the randomly mutagenized animals are tested. If the
screens are too stringent, or if the fundamental
biological insights underlying the screen’s design are
off mark, one runs the risk of ending up with empty
hands, or even worse, with a number of misleading
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mutants. In contrast, nonstringent designs lead to
overwhelming numbers of nonspecific mutants that
are essentially useless.

3. The First Screens for Learning and Memory
Mutants

Seymor Benzer and colleagues working with Droso-
phila at the California Institute of Technology de-
signed the first successful screen for learning and
memory mutants in the 1970s (Dudai 1988). Benzer
and colleagues developed a behavioral procedure with
operant and Pavlovian components. During training
the flies were allowed to enter two chambers, each with
a different odorant, but they only got shocked in one
of the chambers. During testing approximately two-
thirds of the trained flies avoided the chamber with the
odorant that previously had been paired with shock.
With this procedure, Benzer and colleagues tested a
number of Drosophila lines derived from flies treated
with ethylmethane sulfonate (EMS). The first mutant
line isolated from this screen was dunce (Dudai 1988).

Remarkably, three out of the four learning and
memory mutations, first discovered in genetic screens
in Drosophila, code for members of the cAMP-
signaling pathway. For example, dunce lacks a phos-
phodiesterase that degrades cAMP. Importantly, these
findings have recently been extended into vertebrates,
where electrophysiological and behavioral studies
have confirmed the critical importance of cAMP
signaling to learning and memory (Silva et al. 1998).
Remarkably, in the early 1970s Eric Kandel and his
colleagues atColombiaUniversity also found evidence
for the importance of cAMP signaling in learning and
memory with a completely different approach. They
used a reduced cellular preparation to study sensitiz-
ation, a nonassociative form of learning, in the sea
snail Aplysia (Byrne and Kandel 1996). They also
found that sensitization depends on cAMP signaling.
This is a fascinating example of convergent evidence in
science, but it also serves to illustrate that genetics, like
any other tool in science, is most successful when used
in parallel with other approaches. The persuasive
power of convergent evidence cannot be overempha-
sized. Besides identifying new genes, genetics can also
be used to test hypotheses about the function of cloned
genes (reverse genetics).

4. Re�erse Genetics

In classical genetics an interesting phenotype is usually
the driving force behind the molecular experiments
required to identify the underlying mutant gene(s). In
contrast, in reverse genetics, the interesting molecular
properties of a gene usually drive the generation and
study of the mutant animal (hence, the word reverse).
It is now possible to delete and add genes to many
species, ranging from bacteria to mice. For example,

mice can be derived with the deletion (knockouts) or
overexpression (transgenics) of almost any cloned
gene. These manipulations can involve whole genes or
they can target specific domains or even single base
pairs.

To generate knockout mice, the desired mutation is
engineered within the cloned gene, and this mutant
DNA is introduced into embryonic stem (ES) cells.
Since ES cells are pluripotent, they can be used to
derive mice with the genetically engineered lesion. For
that purpose, they are injected into blastocysts (early
embryos), and the blastocysts are implanted in host
mothers. The resulting chimeric (having mutant and
normal cells) offspring are then mated to obtain
mutant mice. In contrast, transgenic mice are derived
by injecting the pronuclei of fertilized eggs with a
DNA construct carrying a gene of interest under the
regulation of an appropriate promoter. The injected
eggs are transplanted into pregnant females and some
of the resulting progeny will have the transgenic
construct inserted randomly in one of its chromo-
somes.

With classical knockout and transgenic techniques
it is not possible to regulate the time and the regions
affected by the mutation�transgene. However, recent
techniques promise to circumvent these limitations
with a variety of techniques. For example, the ex-
pression of the gene of interest can be regulated by
gene promoters that can be controlled by exogenously
provided substances, such as tetracycline derivatives
(Mayford et al. 1997). Alternatively, it is also possible
to regulate the function of a protein of interest by
fusing it with another protein that can be regulated by
synthetic ligands such as tamoxifen (Picard 1993). For
example, our laboratory has recently showed that a
transcriptional repressor called CREB can be acti-
vated at will when fused with a ligand-binding domain
(LBDm) of a modified estrogen receptor. Addition of
tamoxifen (the ligand of the modified receptor) acti-
vates the CREBr�LBDm fusion protein. It is important
to note that irrespective of the exact method used, the
general idea of reverse genetic studies is that the
function of a gene can be deduced from the phenotype
of the mutant animal.

5. Knockouts, Transgenics, and Learning

The first knockout�transgenic studies of learning and
memory analyzed mice with a targeted mutation of the
α isoform of CaMKII (Grant and Silva 1994). Phar-
macological studies had previously shown that this
family of calcium calmodulin induced kinases present
in synapses were required for LTP, a stable enhance-
ment in synaptic efficacy thought to contribute to
learning and memory. Remarkably, deleting
αCaMKII resulted in profound deficits in hippo-
campal LTP and in hippocampal-dependent learning
and memory. Additional studies showed that either
the overexpression of a constitutively expressed form
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of the kinase or a mutation that prevented its auto-
phosphorylation also disrupted LTP and learning.
Importantly, studies of hippocampal circuits that fire
in a place-specific manner (place fields) showed that
these CaMKII genetic manipulations disrupted the
stability of these place representations (but not their
induction) in the hippocampus. Altogether, these
studies suggested the provocative hypothesis that this
kinase is important for the induction of stable synaptic
changes, that the stability of synaptic changes is crucial
for the stability of hippocampal circuits coding for
place, and that these circuits are essential for spatial
learning (Elgersma and Silva 1999). Even this very
abbreviated summary demonstrates that these studies
went well beyond gene function. Instead, they used
mutations to test hypotheses that connected mol-
ecular, cellular, circuit, and behavioral phenomena.
Although it is reasonable to claim that the αCaMKII
has a direct role in the regulation of synaptic function
(for example, by phosphorylating glutamate recep-
tors), it is more problematic to argue that the kinase is
regulating spatial learning. There are many more
phenomenological steps between kinase function and
the animal’s ability to find a hidden platform in a
water maze than between the biochemical properties
of this kinase and its role in synaptic plasticity. By
comparison, it is easier to see how the stability of place
fields in the hippocampus could be an important
component of hippocampal-dependent spatial learn-
ing.

6. Common Concerns with the Interpretation of
Transgenic�Knockout Studies

Despite the power of genetics there are a number of
concerns that must be kept in mind when using genetic
approaches. One of the most commonly discussed is
the possibility that developmental effects or any other
change caused by the mutation preceding the study
could confound its interpretation. Another pertains to
the possible effects of genetic compensation. Since
proteins do not work alone, but instead function in
highly dynamic networks, it is often observed that
specific genetic changes lead to alterations�compen-
sations in the function of other related proteins. A
related concern pertains to genetic background. Ex-
tensive studies have shown that the genetic back-
ground of a mutation has a profound effect on its
phenotype. The concerns listed above are not limita-
tions of genetics, but simply reflect the properties of
the biological systems that genetics manipulates. At
the heart of many of the concerns described above are
two misconceptions concerning the nature and
organization of biological systems.

First, genetics is essentially a lesion tool. Like other
lesion tools, it cannot be used in isolation. To establish
causal connections between any two phenomena (A
and B) in science, it is never enough to lesion A and

document the alteration of B. As described above, it is
also critical to fulfil three other criteria: first, A must
be observed to precede B; second, triggering A should
result in B; finally, it is essential to have a clear
hypothesisofhowAtriggersB.Fulfillingonlyoneortwo
of those four criteria is simply not enough to
establish a causal connection between A and B.
Therefore, although studying the effects of a deleted
protein is an important component in determining its
function, it is by no means sufficient.

Second, biological systems are dynamic and adapt-
ive, and, therefore, the lesion of any one component is
always followed by changes in several other com-
ponents. Although it is often a helpful simplification
to think of biological components as independent
functional units, it is important to remember that they
are not. Thus, it is hardly surprising that the effect of
a mutation is dependent on biological variables such
as genetic background.

7. The Future of Genetic Manipulations

In the near future it will be possible to delete or modify
any gene, anywhere in most organisms of interest, and
at any time of choice. Additionally, more powerful
forward genetic strategies will allow the isolation of
entire pathways of genes involved in any neuro-
biological phenomenon of interest, including learning,
attention, emotion, addition, etc. In parallel with
expected advances in genetics, there will also be
advances in the methods used to analyze mutants.
These advances are just as critical to genetic studies as
advances in genetic methodology. For example, imag-
ing the brain of mutant mice may yield insights into
how molecular lesions affect the function of brain
systems. Most genetic studies of learning and memory
in mice have focused on the relationship between
cellular phenomena (i.e., LTP) and behavior. Ad-
vances in small animal magnetic resonance imaging
(MRI) may enable the kind of functional system
analysis in the brains of mutant mice that have so far
only been possible in large primates. Similarly,
multiple-single unit recording techniques are starting
to yield system-wide snapshots of circuit activity in the
brains of mutant mice. At a molecular level, small-size
positron emission tomography (PET) devices will
allow the imaging of molecular function in living
animals such as mice. For example, it may be possible
to image the activation of a receptor such as the
dopamine receptor during learning or memory.Micro-
array techniques and other molecular cloning ap-
proaches will allow the identification of gene profiles
inmutantmice. Thesemolecular profileswill be critical
to delineating the molecular changes behind the
expression of a mutant phenotype. It is important to
note that genetics allows us to reprogram the biology
of organisms. The finer and more sophisticated the
phenotypic and genotypic tools that we have at our
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disposal, the deeper we may be able to probe the
magical natural programs embedded in our genes.

See also: Learning and Memory, Neural Basis of;
Memory in the Bee; Memory in the Fly, Genetics of
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Memory in the Bee

Memory relates to changes in the brain initiated by
learning. These changes must represent the acquired
information in forms that can be used to guide adapted
perception and behavior. Since the memory content’s
code is unknown, memory is accessible only via
retrieval from a store, and thus memory always has
two intimately entangled aspects: storage and re-
trieval. Mechanistic approaches to memory have
focused on the storage processes, and retrieval has
been mostly neglected because of the lack of ex-
perimental tools. Since Ebbinghaus (1885) it has been
known that learning leads to memory, but memories
are not made instantaneously by learning, rather, they
develop and change over time. When Hermann
Ebbinghaus began the scientific study of memory in
humans, he discovered that memory formation is a
time-consuming process and depends on the interval
between sequential learning trials. Later, James (1890)

developed the concept of primary and secondary
memory, referring to the limited timespan and in-
formation capacity of primary memory, and the
seemingly unlimited duration and content of sec-
ondary memory. Around the turn of the century,
psychologists had established a framework of thinking
about sequential memory stages, which was captured
by the perserveration-consolidation hypothesis of
Mu� ller and Pilzecker (1900). Neural processes under-
lying newly formed memories initially perseverate in a
labile form and then, over time, become consolidated
into lasting neural traces.

In this sense, memory dynamics is not restricted to
humans and mammals, but is a general property in
animals. Using invertebrate model systems one can
ask basic questions of memory formation. Why should
memory take hours, days, or weeks for final ad-
justment of the circuit? Is the neural machinery so
slow? The analysis of the memory trace’s molecular
and neural properties has gained from studies of
invertebrate species, because of their small number of
large neurons, as in the marine slug Aplysia; their well-
worked-out classical and molecular genetics, as in the
fruit fly Drosophila; or their potential to record
memory stage correlates in alert and behaving animals
even at the level of single neurons and circuits, as in an
insect, the honeybee Apis mellifera. These studies
prove that even in such rather simple systems memory
is a highly dynamic process of multiple memory traces
at multiple neural sites.

The combined temporal and spatial properties of
the memory trace can be studied very well in the bee,
because a bee will associate an odor with reward
quickly, even under conditions when the brain is
exposed to neural recordings (Menzel 1999). Natural
learning behavior in bees is well defined, because
appetitive memory formation occurs during foraging
on flowers, which are rather unpredictable and widely
distributed food sources. Perseveration and consoli-
dation of memories appear to be adapted to the
demands and constraints of the specific requirements
to which the bee is exposed in its natural environment.
Thus a bee, like other animals, behaves at any certain
time with reference to information gathered over long
periods of time, and at any particular moment in-
formation is evaluated according to genetically con-
trolled internal conditions (thus the phylogenetic
history of the species) and parameters of the experience
gathering process such as reliability, context-depen-
dence, and what new information means to the animal.
These aspects are a function of time. New memories
must be incorporated into existing ones based on their
relevance.

The concepts evolving from these arguments can be
studied in bees using a classical conditioning paradigm
in which a harnessed bee learns to associate an odor
with reward and expresses its retention by extending
its tongue in response to the odor alone. The neural
circuit (Fig. 1(A)) underlying this behavior is well
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Figure 1
(A) Schematic representation of the olfactory (right) and the reward (left) pathways in the bee brain. These
pathways are symmetrical on both sides of the brain; here one side of each is shown. The reward pathway is
represented by a single identified neuron, the VUMmx1 (Hammer 1993). The antennal lobe (Al) is the first sensory
integration center. The projection neurons (mACT, lACT) connect the Al with the mushroom bodies (MB), a
second-order multisensory integration center, and the lateral protocerebrum (lat Pr), a premotor area. (B) Model of
the memory stages and their respective cellular substrates (see text). Upper panel gives the sequence of behavioral
events during foraging on flowers (Menzel 1999). eSTm: early short-term memory; lSTM: late short-term memory;
MTM: mid-term memory; eLTM: early long-term memory; lLTM: late long-term memory; PKA: protein kinase A;
NO: nitrogen monoxide; PKC: protein kinase C; PKC1: protease-dependent PKC activity; PKC2: protein synthesis-
dependent PKC activity. The arrows indicate transitions between the memory phases as related to the cellular
events indicated.
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described (Hammer and Menzel 1995, Hammer 1997),
and learning-related changes can be monitored by
intracellular electrodes or by imaging fluorescence
patterns of Ca�+ activity (Faber et al. 1999, Menzel
and Mu� ller 1996). Furthermore, molecular correlates
can be measured at high temporal resolution by
quickly blocking enzymatic activity and specific de-
tection of second messenger-dependent reaction cas-
cades in small compartments of the bee brain (Mu� ller
1996).

The dynamics and distribution of the memory trace
can be conceptualized as a stepwise, time- and event-
dependent process (Fig. 1(B)) reflecting the temporal-
spatial characteristics of multiple memory traces. Such
an analysis helps correlate the underlying mechanisms
of behavioral data.

1. Associati�e Induction and Early Short-term
Memory (eSTM)

An associative learning trial leads to associative
induction and an early form of short-term memory
(eSTM) in the range of seconds. This memory is
initially localized in the primary sensory neuropil, the
antennal lobe, and is highly dominated by appetitive
arousal and sensitization induced by the un-
conditioned stimulus (US), sucrose. Thus eSTM is
restricted to the first synaptic connections in the
sensory pathway. It is rather unspecific and imprecise.
The associative component, which connects specific
stimuli with motor actions, already exists at a low
level, and develops later over a period of several
minutes (consolidation). eSTM covers the time win-
dow during which bees can expect to be exposed to the
same stimuli, since flowers most frequently occur in
patches. No specific choices need to be performed at
this time, and general arousal (depending on the
strength of the US) will suffice to control whether the
animal stays in the patch or postpones choices for a
later time.

At the cellular level, stimulus association is reflected
in the convergence of excitation of the pathways for
the conditioned stimulus (CS) and the unconditioned,
rewarding stimulus (US). There are three neuro-
anatomical convergence sites of these pathways (Fig.
1(A): antennal lobe, lip region of the mushroom
bodies, lateral protocerebrum); two of these sites can
independently form an associative memory trace for
an odor stimulus. The dynamics of these two traces are
different: the antennal lobe (first-order neuropil) estab-
lishes the trace quickly and gradually, the mushroom
body stepwise by a consolidation process in the range
of minutes during the transition to a late form of STM
(lSTM). The molecular substrates for the formation of
the associative links are unknown. Neither a glutamate
receptor, as shown for the hippocampus, nor adenylyl-
cyclase, as proposed for Aplysia, appear to play a role

in the bee. However, cAMP upregulation of PKA
during STM is necessary for memory transition to
mid-term memory (MTM) and long-term memory
(LTM), and an increase in PKA activity is specifically
connected with associative trials, indicating PKA’s
role in consolidation to lasting memories established
during consolidation (Fig. 1(B)).

2. Late Short-term Memory (lSTM)

The transition to the selective associative memory
trace during lSTM is a rather slow process after a
single learning trial lasting up to several minutes, and
a quick one after multiple learning trials. Thus,
consolidation is both time- and event-dependent,
where events must be associative experiences and not
just CS or US repetitions. The mushroom bodies, a
high-order, multiple sensory integration neuropil,
appear to be selectively involved.

The behavioral relevance of these findings for
foraging behavior under natural conditions may be
related to the temporal separation between intra- and
interpatch visits. First, memory needs to be specific
after leaving a patch, because distinctions need to be
made between similar and different flowers. Second,
such a specific memory trace should also be established
after a single learning trial, because in some rare cases
a single flower may offer a very high amount of
reward. Third, discovering a rewarding flower in a
different patch means that the local cues just learned
are now presented in a different context. lSTM is,
therefore, a component of a working memory phase
(together with eSTM), during which context de-
pendencies are learned. Fourth, consolidation might
be a highly beneficial property for a foraging bee
which must optimize its foraging efforts with respect
to reward distribution. In the flower market bees can
extract the profitability of a flower type only on the
basis of its frequency within the foraging range and
its probability of offering food. Time- and event-
dependence of memory consolidation in lSTM could
be a simple means of extracting this information.

Consolidation into lasting memories depends not
only on PKA activity but also onNO synthase activity,
indicating that both cAMP and cGMP are important
second messengers for consolidation. It is likely that
the target of both second messengers is PKA, sup-
porting the interpretation that high PKA activity is
essential for the transition to long-lasting memories
during consolidation (Fig. 1(B)).

3. Mid-term Memory (MTM)

At the beginning of MTM, behavior is controlled by
consolidated, highly specific memory. At this stage
memory is more resistant to extinction, conflicting
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information, and elapsing time, and some information
about the context dependencies may have already
been stored. Under natural conditions bees have
usually returned to the hive and departed on a new
foraging bout within the time window of MTM. Upon
arrival at the feeding area, memory for flower cues no
longer resides in working memory (eSTM), but needs
to be retrieved from a more permanent store. There-
fore, MTM is a memory stage clearly disconnected
from a continuous stream of working memory.

MTM is physiologically characterized by a wave of
protease-dependent PKC activity in the antennal lobe
(Fig. 1(B)). It might, be therefore, that the primary
sensory neuropil is a substrate for MTM. Since the
mushroom bodies appear to be the critical substrate
for consolidation during lSTM, it has been speculated
that the MTM trace in the antennal lobe is established
under the guidance of the mushroom bodies. The
mushroom bodies provide the information which
relates the memory traces in the primary sensory
neuropils to context stimuli across modalities. Output
neurons of the mushroom bodies feed back to the
antennal lobe. A particular output neuron, the Pe 1,
projecting to a premotor area, shows associative
plasticity only during lSTM (Mauelshagen 1993). It
might thus be that the mushroom bodies are only
involved during working memory (eSTM and lSTM),
and provide the information necessary to couple the
long-term stores in the sensory (and possibly also the
motor) neuropils.

4. Long-term Memory (LTM)

LTM is divided into two forms, an early LTM (eLTM,
1–3 days) characterized by protein synthesis-depen-
dent PKC activity, but not by protein synthesis-
dependent retention, and late LTM (lLTM, � 3 days)
protein synthesis-dependent retention and no en-
hanced PKC activity. The transition from lSTM to
both forms of LTM appears to be independent of
MTM, because inhibiting the characteristic substrate
of MTM (protease-dependent enhancement of PKC
activity) does not prevent eLTM and lLTM being
formed (Fig. 1(B)). LTM requires multiple learning
trials, indicating that specific information which can
be extracted only from multiple experiences (signal
reliability, context dependence) controls transfer to
LTM. This transfer can be related to a change in the
proportion of the activator and repressor forms of the
PKA-responsive transcription factor CREB in
Drosophila (Yin et al. 1995a, 1995b), but the role of
CREB in the bee is still unknown. The picture
emerging from findings on Drosophila is that LTM
formation can be actively suppressed, rather than it
being automatically produced with associative events
accumulating and time elapsing. The balance between
the activator and repressor form of CREB should

therefore depend on the information content gained
by multiple learning trials, rather than their mere
accumulation, a proposal which needs to be tested.

Structural changes in the connectivity between
neurons have been proposed as the substrates for
LTM in vertebrates and invertebrates (Bailey et al.
1996) and are believed to be at least one target of the
interference effects of protein synthesis inhibitors and
memory blockers (for a review see Milner et al. 1998).
In bees, direct evidence for LTM-related structural
changes is lacking, but measurements of mushroom
body subcompartment volume indicated that more
experienced bees have bigger volumes and more
elaborate dendrite branches (Durst et al. 1994, Fahr-
bach et al. 1995).

The biological circumstances of two forms of LTM
may be related to the distinction between those forms
of learning which usually lead to lifelong memories
(e.g., visual and olfactory cues characterizing the home
colony) and those which are stable but need updating
on a regular basis (e.g., visual and olfactory cues of
feeding places).

The bee, a small animal with a brain of merely
1mm� and a total of 950,000 neurons, establishes
multiple and distributed memory traces not very
different from mammalian memory in the general
temporal dynamics, characteristics of contents, and
cellular substrates. It may thus serve as a suitable
model for the study of memory structure and form-
ation.

See also: Genes and Behavior: Animal Models; Learn-
ing and Memory: Computational Models; Learning
and Memory, Neural Basis of; Memory: Genetic
Approaches; Memory in the Fly, Genetics of;
Memory: Synaptic Mechanisms
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Memory in the Fly, Genetics of

1. The Genetic Approach to Learning and
Memory

The genetic approach to understand the molecular
processes mediating learning and memory was foun-
ded upon the principles of genetics and molecular
biology that were discovered in the first half of the
twentieth century. Studies of mutant organisms with
physical defects, along with knowledge of the structure
of DNA, the hereditary material, led to the realization
that a mutation in a single nucleotide of DNA offered
the ultimate way of performing a biological dissection.
In other words, a mutation that inactivates a single
gene of an animal offers the biologist a way of studying
the biological consequences of removing but a single
building block from the animal. This genetic approach
has been used to study many different questions in
biology. Its application to the study of learning and
memory and other behaviors can be traced to the
laboratory of Seymour Benzer, beginning around 1970
(Benzer 1971).

This approach for dissecting behavior is reductionist
in the sense that it reduces the problem to the
molecular level. It begins with the idea that a mutation
in an animal that produces a learning or memory

deficiency identifies a gene and its protein product
required for normal learning in nonmutant animals.
With the identification of a sufficient number of genes
and proteins that are involved, some mechanistic
understanding of the molecular dynamics underlying
the process can be gained. While this is true, it is now
accepted that a genetic connection between gene and
behavior is insufficient to gain the necessary depth of
understanding. This is because the behavior of an
animal emerges from complex interactions at levels
other than the molecular. Molecules mediate learning
through their biological functions and interactions but
this occurs within the context of certain neurons.
These neurons, in turn, can be part of complex neural
networks that convey information or are involved in
behavioral output. Thus, research in the late twentieth
century revealed that a multilevel analysis of learning
and memory is essential for a complete understanding
of the process. In other words, it is necessary to
understand learning and memory at the genetic level,
the cellular level, the neuroanatomical level, and the
behavioral level, since behavior emerges from bio-
logical processes at all of these functional levels. Thus,
scientists now use the genetic method along with other
approaches to gain a greater appreciation of the
fundamental mechanisms underlying learning and
memory.

2. Learning in the Fly

Adult Drosophila are able to learn many different
types of information (Davis 1996). After walking into
a chamber in which an odor cue is paired with an
aversive stimulus of mild electric shock, the animals
will tend to avoid the odor for many hours, indicating
that they have learned this association (Quinn et al.
1974). They can also learn associations between the
color of light and an aversive stimulus, or odors
presented with a food reward. They can learn to avoid
walking into one side of a small chamber after being
punished by heat upon entering that side (Wustmann
and Heisenberg 1997), and to avoid flying in the
direction of a particular visual cue if that flight
direction is punished by mild heat.

The characteristics of Drosophila learning are not
unique, but reflect the learning principles established
with other animals including mammals. For example,
the memory of odors can be disrupted by anesthesia
shortly after learning, like the amnestic effects pro-
duced by anesthesia, electroconvulsive shock therapy,
or protein synthesis inhibitors when administered to
other species shortly after learning (Squire 1987).
Learning an association between an odor and an
aversive stimulus requires that they be presented at the
same time, reflecting the rule for simultaneous pres-
entation of cues, or pairing, found with many forms of
learning in vertebrates. Furthermore, giving Droso-
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phila repeated learning trials that are separated in time
(spaced training) is more effective than presenting the
trials with no spacing (Tully et al. 1994). This greater
effect of spaced training is also a principle of learning
for other animals.

3. Genes In�ol�ed in Drosophila Learning

Although all of the aforementioned types of Droso-
phila learning could, in principle, be the focus of
genetic studies, most research has been concentrated
on odor learning. Many different mutants that disrupt
odor learning have been isolated and the responsible
genes have been cloned to identify the protein product
of the gene. The best studied of these are listed in Table
1. Most of these mutants have pointed to the fact that
intracellular signaling through the small molecule,
cyclic AMP, is critical for Drosophila odor learning.
The normal function of the dunce gene is required for
normal odor learning and its product, as revealed by
molecular cloning and expression, is the enzyme cyclic
AMP phosphodiesterase (Chen et al. 1986). This
enzyme removes excess cyclic AMP from the cell and
in its absence, cyclic AMP levels become significantly
elevated. It is thought that the high level of cyclic AMP
found in dunce mutants prohibits the dynamic changes
in cyclic AMP levels that occur during normal learn-
ing, or cause the desensitization of other signaling
components (Fig. 1), producing a learning deficiency.
The product of the rutabaga gene performs the
opposite role. Its product, adenylyl cyclase, is re-
sponsible for synthesizing cyclic AMP in cells (Levin et
al. 1992). Another protein that works to help adenylyl
cyclase perform its function is neurofibromin (Guo et
al. 2000). Cyclic AMP has its effects by activating a
protein kinase known as protein kinase A. Mutations
in the gene that codes for protein kinase A also disrupt
odor learning (Drain et al. 1991, Skoulakis et al. 1993).

Table 1
Genes mediating odor learning in Drosophila

Gene name Gene product Expression in brain References

dunce (dnc) cyclic AMP mushroom bodies Chen et al. 1986
phosphodiesterase Nighorn et al. 1991

rutabaga (rut) adenylyl cyclase mushroom bodies Levin et al. 1992
DCO protein kinase A mushroom bodies Drain et al. 1992

Skoulakis et al. 1993
CREB CREB Yin et al. 1994
NF1 neurofibromin Guo et al. 2000
leonardo (leo) 14-3-3 mushroom bodies Skoulakis et al. 1996
amnesiac (amn) PACAP-like

neuropeptide
Feany and Quinn 1995

Volado (Vol ) α-integrin mushroom bodies Grotewiel et al. 1998

Notes: The best-characterized genes mediating odor learning in Drosophila along with selected references. The gene name, its symbol, and protein
product are listed in the first two columns. The genes listed, except for CREB, NF1, and amnesiac, are expressed at relatively high levels in
mushroom body neurons. See also Fig. 1.

Protein kinase A, in turn, is known to phosphorylate
and activate numerous proteins. Some of these phos-
phorylations result in the activation of proteins
involved in short-term memory.One protein, however,
known as CREB, is activated by protein kinase A and
is required specifically for long-term memory. In-
activation of the CREB gene in Drosophila blocks the
formation of long-term, but not short-term, odor
memories (Yin et al. 1994). The role of CREB is that
of a transcription factor, that is, to turn on or off the
expression of other genes. Thus, CREB functions in
long-term memory by regulating the expression of
other genes.

Although cyclic AMP signaling has emerged as a
dominant theme for Drosophila odor learning, other
genes that may be part of other signaling pathways
and cell adhesion proteins have also been found to be
essential (Table 1). The amnesiac (amn) gene codes for
a neuropeptide with similarities to the vertebrate
neuropeptide, pituitary adenylyl cyclase activating
peptide (PACAP) (Feany and Quinn 1995). It is also
likely involved in the cyclic AMP signaling system
(Fig. 1) but its relationship to other components of the
pathway is not yet established. The leonardo (leo) gene
encodes a protein known as 14-3-3, which can function
in the activation of other types of protein kinase,
including the raf protein kinase and protein kinase C
(Skoulakis and Davis 1996). Cell adhesion molecules
of the integrin family have been implicated in short-
term odor memory through the discovery of the
Volado (Vol ) gene, a gene required for flies to establish
short-term odor memory and one that codes for an α-
integrin (Grotewiel et al. 1998). These cell adhesion
molecules function in a dynamic way, in that they are
modulated by intracellular signaling pathways to
rapidly form and break contacts with neighboring
cells. It is currently thought that integrins work at the
synapse to alter the adhesion of components at the
synapse and to alter intercellular signaling.
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Figure 1
The figure depicts the current cellular and molecular model for olfactory classical conditioning in Drosophila.
Mushroom body neurons receive information about the environment through neural circuits, including the type and
concentration of odors experienced, along with information about whether the animal experiences an aversive
stimulus (shock reinforcement). This environmental information is integrated by the mushroom bodies through the
actions of genes and molecules identified to participate in learning. The odor cue simply activates the mushroom
body neuron and the shock reinforcement acts as a modulator of this activation. The modulation occurs by the
activation of adenylyl cyclase which elevates internal cyclic AMP levels. Several different proteins are involved in
elevating cyclic AMP, including the enzyme adenylyl cyclase which is the product of the rutabaga (rut) gene, a G-
protein (G) that couples the adenylyl cyclase to a neurotransmitter receptor (Receptor), and neurofibromin (NF,
encoded by the NF1 gene), which functions to help in the activation of the AC. The product of the dunce (dnc)
locus, cyclic AMP phosphodiesterase, controls the dynamic changes in cyclic AMP levels. Cyclic AMP activates
protein kinase A (from the DCO gene) which phosphorylates numerous proteins including potassium channels (K-
channel) and CREB, a transcription factor in the nucleus required for long-term memory formation. Other proteins
known to be involved include a 14-3-3 protein (from the leonardo gene) which may be involved in the activation of
other types of protein kinases (raf, for example) and integrin proteins. The Volado (Vol ) gene encodes the α-subunit
of an integrin heterodimer, and is depicted at the synapse since integrins are cell surface proteins involved in the
dynamic adhesion between cells.
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4. Brain Neurons Mediating Insect Learning

A major refocus of the Drosophila learning field began
in 1991 with the discovery of the neurons clearly
required for odor learning (Nighorn et al. 1991). There
are about 5,000 mushroom body neurons in Droso-
phila and these neurons are similar to neurons in the
primary olfactory cortex of the human brain. The
primary olfactory cortex is known to be important for
odor learning in vertebrate species. The fact that
mushroom body neurons are largely responsible for
odor learning by insects is supported by many different
types of research, among which is the discovery that
many of the genes required for learning are highly
expressed in mushroom body neurons relative to other
neurons (Davis 1993). The product of dunce is highly
expressed in mushroom body neurons as are protein
kinase A and the products of rutabaga, leonardo, and
Volado (Table 1). It is not yet known whether CREB,
neurofibromin, or amnesic is highly expressed in these
neurons. These observations have led to a cellular
model for Drosophila odor learning (Nighorn et al.
1991, Fig. 1). This model envisions mushroom body
neurons as integrators of the information presented
during training, that being specific odors and electric
shock. This integration changes the physiology of
mushroom body neurons using the cyclic AMP
signaling system such that they activate neural circuits
for avoidance behavior after learning.

Drosophila is a powerful biological system for the
discovery of genes involved in learning and memory,
and for elucidating principles for the molecular events
underlying learning. It is of additional interest that
many of the genes identified as participating in Droso-
phila learning have been implicated in learning in
other species (Davis 2000). And the field blossomed
in the 1990s with the discovery of the neurons that
mediate odor learning. Nevertheless, the physiological
changes that occur within mushroom body neurons
during odor learning remain speculative and the
subject of models (Fig. 1). To use genetics to make that
final link between changes in cellular physiology and
learning remains a challenge for the future.

See also: Learning and Memory, Neural Basis of;
Memory: Genetic Approaches; Memory in the Bee;
Memory: Synaptic Mechanisms; Protein Synthesis
and Memory
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Memory: Levels of Processing

In the 1960s, theories of human memory were dom-
inated by the notion of memory stores and the transfer
of encoded information from one store to another.
The associated experimental work was designed to
elucidate various features of the stores; for example,
their coding characteristics, their capacities, and their
forgetting functions. Craik and Lockhart (1972) critic-
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ized the stores concept and suggested instead that
human memory could be understood in terms of the
qualitative type of processing carried out on the
material to be learned and later remembered. How-
ever, proponents of the memory stores view (e.g.,
Atkinson and Shiffrin 1971) argued for sensory stores,
a short-term buffer, and a long-term store. Craik and
Lockhart proposed that the qualitative differences
between remembered events, and their different re-
tention characteristics could be described in terms of
different mental processes, as opposed to a variety of
structures. The term ‘levels of processing’ was coined
to capture the idea that incoming stimuli were proces-
sed first in terms of their sensory features and then
progressively in terms of their meanings and implica-
tions. The further suggestionwas that ‘deeply’ encoded
stimuli (that is, those that were fully analyzed for
meaning) were also the ones that would be remember-
ed best in a later test. The purpose of the present article
is to lay out these ideas and arguments more fully
along with a review of the evidence that supports
them. Critical points of view will also be described and
discussed.

1. Basic Ideas

Craik and Lockhart’s (1972) main objection to the
memory stores perspective was that the defining
characteristics of the various stores did not appear to
be constant from one situation to another. For
example, both the capacity and the rate of forgetting
associated with the short-term store varied as a
function of the meaningfulness of the material held in
the store. As an alternative formulation, Craik and
Lockhart proposed that the primary functions of the
cognitive system are the perception and understanding
of incoming material, and that the formation of the
memory trace is an incidental by-product of these
primary processing operations. In this formulation
there is no special ‘faculty’ of memory, and no memory
stores as such; memory is simply a function of the
processing carried out on perceived stimuli—for what-
ever reason.

The further suggestion was that deeper levels of
processing were associated with longer lasting memory
traces. This notion has its roots in the idea that the
input side of the cognitive system is organized hier-
archically, with early sensory analyses gradually devel-
oping into analyses of meaning, association, and
implication. Specifically, Craik and Lockhart based
their levels of processing (LOP) view of memory on
Anne Treisman’s (1964) levels of analysis formulation
of the processes of selective attention. Treisman
proposed that incoming stimuli are subjected to a
series of ‘tests,’ organized hierarchically, with early
tests being concerned with analysis of sensory features
and later tests dealing with identification of words and
objects. All incoming stimuli pass the early sensory

tests, implying that sensory information is analyzed
and therefore available for later memory, but only a
progressively smaller proportion of stimuli penetrate
through the successive tests to a full analysis of
identification and meaning (the mechanism of selective
attention). Craik and Lockhart capitalized on this
general set of ideas and added the further notion that
deeper (i.e., more meaningful) levels of analysis were
associated with semantically richer and more durable
memory traces. One of Craik and Lockhart’s main
points was therefore that the processes of memory and
attention are intimately interlinked. Indeed, in their
formulation the processes of perceiving, attending,
understanding, and remembering are all aspects of the
overall cognitive system. Memory encoding processes
are simply those processes carried out essentially for
the purposes of perception and comprehension; mem-
ory retrieval processes may be thought of as a
reinstatement or recapitulation of some substantial
proportion of the processes that occurred during
encoding.

Two further points discussed byCraik and Lockhart
(1972) should be mentioned. The first is the distinction
between two types of rehearsal: one type functions by
continuing to process encoded material at the same
level of analysis, whereas the second involves opera-
tions that enrich and elaborate thematerial by carrying
processing to deeper levels. In the original paper Craik
and Lockhart referred to these two functions by the
somewhat uninspired names of Type I and Type II
rehearsal, but preferable terms are ‘maintenance’ and
‘elaborative rehearsal.’ If later memory is simply a
function of the deepest level of analysis obtained, then
memory performance should increase as a function of
greater amounts of elaborative processing, but should
be independent of the amount of maintenance proces-
sing. This prediction was borne out in the case
of subsequent recall (Craik and Watkins 1973,
Woodward et al. 1973) but, interestingly, not for
recognition. In this latter case, greater amounts of
maintenance rehearsal are associated with increased
levels of recognition memory (Woodward et al. 1973).
Apparently recognition, but not recall, is sensitive to
some strengthening aspect of maintenance processing.

The second point from the original paper is that the
distinction between ‘short-term’ and ‘long-term’ mem-
ory was maintained, but not in the form of separate
memory stores. For Craik and Lockhart, short-term
or ‘primary memory’ was synonymous with active
processing of some qualitative aspect of a stimulus or
small set of stimuli. Material ‘held in primary memory’
was thus held to be equivalent to attention paid to that
material. Given that attentional resources can be
deployed flexibly to a large variety of different pro-
cesses, this formulation solves the problem of why
material held ‘in the short-term store’ can be of many
different qualitative types, including phonemic, lexical,
semantic, and even imaginal information. Primary
memory was thus seen as a large set of possible
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processing activities, rather than as the single struc-
tural store envisaged in the Atkinson and Shiffrin
(1971) model.

2. Empirical E�idence

If memory is a function of the deepest level of
processing obtained, it should not matter how that
level of analysis is produced; for example, intention to
learn or memorize the material should be irrelevant.
This thought led to a series of experiments by Craik
and Tulving (1975) in which words were processed to
various depths by preceding each word by a question.
These types of question (or ‘orienting tasks’) were
designed so that the following word need only be
processed to a shallow level (e.g., ‘is the word printed
in upper case letters?’), to an intermediate level (e.g.,
‘does the word rhyme with train?’), or to a relatively
deep semantic level (e.g., ‘is the word a type of
animal?’). In a typical experiment, 60 concrete nouns
were each preceded by one question of this type, 20
concerning case, 20 rhyme, and 20 semantic, and with
half of the questions associated with a ‘yes’ answer and
half with a ‘no’ answer (e.g., the word TABLE
preceded by ‘does the word rhyme with fable?’ or by
‘does the word rhyme with stopper?’). The encoding
phase was then followed either by a recall test for the
60 words or by a recognition test in which the 60 target
words were mixed randomly with 120 new words of a
similar type.

Table 1 shows the results from two experiments in
the Craik and Tulving series. For both recall and
recognition memory performance was a function of
depth of processing, but unexpectedly ‘yes’ answers in
the initial encoding phase gave rise to higher levels of
performance than did ‘no’ answers, for rhyme and
semantic questions at least. Craik and Tulving sug-
gested that this latter result reflected the greater
degrees of elaboration associated with ‘yes’ answers.
For example, the word TIGER would be elaborated
more following the question ‘is the word a jungle
animal?’ than following ‘is the word a type of

Table 1
Proportions of words recalled and recognized as a
function of depth of processing

Response type Case Rhyme Semantic

Words recalled
(Experiment 3)

Yes 0.14 0.30 0.68
No 0.05 0.15 0.40

Words recognized
(Experiment 9)

Yes 0.23 0.59 0.81
No 0.28 0.33 0.62

Source: Craik and Tulving 1975

furniture?’ That is, the compatible question serves to
specify and perhaps enrich the encoding of the target
word to a greater degree.

Further experiments in theCraik and Tulving (1975)
paper showed that processing time had little effect on
subsequent memory performance; type (or depth) of
processing was much more important. Studying the
words under intentional or incidental learning con-
ditions also made little difference to the pattern of
results. Finally, motivation differences appeared to be
unimportant in such experiments, as varying the
reward associated with specific words had no dif-
ferential effect on performance.

3. Criticisms and Rebuttals

The LOP notions attracted a lot of attention in the
1970s, probably because the process-oriented per-
spective had been in the back of many researchers’
minds at that time. The ideas also drew criticisms,
however, and excellent critical reviews were published
by Nelson (1977) and Baddeley (1978); replies to these
critical points were made by Lockhart and Craik
(1990).

The major criticism was that the LOP ideas were
extremely vague, and difficult to disprove; the ideas
did not constitute a predictive theory. A linked
criticism concerned the circularity of the concept of
‘depth.’ Given that no independent index of depth of
processing had been proposed, it seemed all too easy
to claim that any event that was well remembered must
have been processed deeply. One answer to this point
is that the LOP ideas were always intended to provide
a framework for memory research, rather than a tight
predictive theory. Thinking of memory in terms of
mental processes that vary in terms of the qualitative
types of information they represent, suggests different
concepts and different experiments than those sug-
gested by a structural viewpoint. The absence of an
independent index of depth is certainly a drawback,
although judges show good agreement when asked to
rank the relative depths of a set of orienting tasks. One
possibility is that neuroimaging or neurophysiological
techniques may provide such an index (e.g., Kapur et
al. 1994, Vincent et al. 1996).

Baddeley (1978) cited evidence to show that pictures
appeared to be relatively insensitive to LOP manipula-
tions, and suggested that the LOP ideas may be
restricted to verbal materials. However, another way
to interpret this result is that pictures are simply very
compatible with our cognitive analyzing processes,
and are therefore processed deeply and meaningfully
regardless of the ostensible orienting task.

Some criticisms seemed well founded, and the LOP
framework was modified accordingly (Lockhart and
Craik 1990). For example, Craik and Lockhart’s
original formulation had implied that incoming stim-
uli were analyzed in a constant linear fashion from
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shallow to deep processing. This seems unnecessarily
restrictive, and a more realistic account would allow
for interactive processing throughout the cognitive
system, but with the resulting memory trace reflecting
those processing operations that were carried out,
regardless of the order in which they were achieved. A
second point concerns the durability of shallow,
sensory processing operations. The 1972 paper assert-
ed that the results of such analyseswere quite transient,
in line with observations that ‘sensory memory traces’
decayed within a matter of seconds. However, sub-
sequent work using paradigms of implicit or pro-
cedural memory showed that shallow processing
operations can have extremely long-lasting effects
when tested in sensitive ways (e.g., Kolers 1979).
Apparently the transient effects of sensory analyses
are associated with explicit memory and conscious
recollection.

A third critical point requiring acknowledgment
stems from observations of amnesic patients. Such
people can certainly process information deeply in the
sense that they can comprehend incoming material
and make appropriate meaningful responses, yet they
have little or no recollection of the material at a later
time. It therefore seems that deep processing is a
necessary but not sufficient correlate of good memory
performance. Some further set of operations (associat-
ed perhaps with neurophysiological processes taking
place in the hippocampus and medial temporal lobes
of the cerebral cortex) are also necessary, and it is these
latter operations that are impaired in amnesic patients.

A final criticism modifies the point that deep
semantic processing is inevitably best for subsequent
memory. Several theorists have made the point that
there is no such thing as a universally ‘good’ encoding
condition; rather, a specific encoding condition is
good to the extent that it is compatible with the cues
available in the later retrieval environment. This idea
is captured in the notions of transfer-appropriate
processing, repetition of operations, and the encoding
specificity principle. As one illustration, Morris et al.
(1977) showed that when the retrieval test involves
rhyming cues, rhyme encoding operations were as-
sociated with higher levels of recognition than were
semantic encoding operations. It should also be noted,
however, that the combination of semantic encoding
and semantic retrieval was associated with a sub-
stantially higher level of recognition than the com-
bination of rhyme encoding and rhyme retrieval
(0.68 vs. 0.40 averaged over Experiments 1 and 2). It
therefore seems that any complete account of the
psychology of memory must involve principles that
capture both notions of depth of processing and
transfer-appropriate processing.

This suggestion is illustrated by an experiment by
Fisher and Craik (1977). They had subjects encode
words either by rhyme or semantically, and then
provided retrieval cues that were either identical,
similar, or different from the way the word was

Table 2
Proportions of words recalled as a function of encoding
context and similarity between encoding context and
retrieval cue

Encoding�retrieval
similarity

Encoding context

Rhyme Semantic Mean

Identical 0.24 0.54 0.39
Similar 0.18 0.36 0.27
Different 0.16 0.22 0.19

Mean 0.19 0.37

Source: Fisher and Craik 1977

originally encoded. For example, if the word DOG
was encoded by rhyme (rhymes with log—DOG), the
respective retrieval cues would be ‘rhymes with log—,’
‘rhymes with frog—,’ ‘associated with cat—.’ Table 2
shows that both LOP and transfer-appropriate pro-
cessing affect the pattern of results. That is, semantic
encoding is generally superior to rhyme encoding and
the more similar the encoding and retrieval cues, the
better is performance. Also, the two manipulations
interact in the sense that the benefits of deeper
semantic processing are greater with compatible cues
(or alternatively the effects of encoding-retrieval com-
patibility are greater at deeper levels of processing).

4. Further De�elopments

Since the 1970s the LOP ideas have been used in a wide
variety of theoretical and applied contexts, from social
cognition and personality theory to cognitive neuro-
science (Lockhart and Craik 1990). It has been shown,
for example, that deep semantic processing is reliably
associated with activation of the left prefrontal cortex
(Kapur et al. 1994). It has also been shown that
associating words with the self results in particularly
high levels of recollection, arguably because a person’s
‘self-schema’ is richly detailed and meaningful.

The central observation that deep processing results
in good memory, is undeniable. The theoretical reason
for this finding is less certain, but a reasonable
proposal is that deeper levels of processing result in a
record that is distinctive from other encoded events,
and therefore more discriminable at the time of
retrieval. A further reason is that the interconnected
schematic structure of deeper representations facili-
tates the processes of reconstruction at the time of
retrieval (Lockhart and Craik 1990). In any event it
appears that the concept of depth of processing, or
some similar concept, is a necessary one for any
complete account of human memory processes.

See also: Attention: Models; Attention, Neural Basis
of; Elaboration in Memory; Encoding Specificity in
Memory; Implicit Memory, Cognitive Psychology of;

9596

Memory: Le�els of Processing



Memory: Organization and Recall; Memory Re-
trieval; Short-term Memory, Cognitive Psychology of;
Working Memory, Psychology of
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Memory Models: Quantitative

Quantitative models of human memory describe the
storage and retrieval of three types of information:
item information, associative information, and serial-

order information. Item information deals with fami-
liarity: how we can recognize objects, events, and
words as old. Associative information deals with the
unification or binding of two items: names and faces,
sights and sounds, labels and referents, words and
their meaning. Serial-order information deals with
the temporal binding of sequential events: the days
of the week, the letters of the alphabet, the months of
the year, or how to spell words. Storage subsumes the
initial encoding and its persistence over time (though
these are clearly separate issues). Retrieval deals with
performance at the time of test: recall, recognition,
and sometimes reconstruction or rearrangement. Re-
call requires producing or generating the target item,
while recognition only requires responding (e.g., ‘fam-
iliar’ or ‘unfamiliar’) to the presented item.

There are many quantitative models of memory
(perhaps several dozen); rather than describing them
one-by-one I shall describe a number of ways in which
they differ, and then describe a selected few in more
detail.

1. Dimensions

1.1 Item Representation

Items are usually represented as vectors of attributes
or features. These features can be discrete (generally
binary or ternary) or continuous. If binary, they are
usually 0, 1 but sometimes �1, 1; if ternary �1, 0, 1,
where 0 represents uncertainty or loss. If continuous,
they are usually considered as N random samples from
a normal distribution, where N is the dimensionally of
the vector. The feature distribution is generally as-
sumed to have mean zero and, perhaps, variance 1�N.
If the variance is 1�N, then we start with unit vectors;
they are statistically normalized to 1.0.

While one can map between discrete and continuous
vectors, the choice has implications for the measure-
ment of similarity. For discrete vectors, similarity is
generally measured by Hamming distance, the number
of mismatching features. For continuous vectors, one
can compute the similarity of two item vectors by the
dot product or the cosine of the angle between them,
and one can also set up a prototype and generate a set
of exemplars (instances or examples) with any desired
similarity. One can also normalize these exemplars so
we still work with unit vectors.

1.2 Associations

There are three basic ways to represent associations.
One is by partitioned vectors, another is by the outer
product, and the third is by convolution. With
partitioned vectors, if we have items A and B to
associate, the A item is stored in the left-hand side of
the vector and the B item is stored in the right-hand
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side of the vector. With the outer product, every
feature or element of A is multiplied by every element
of B and the result is stored in an A�B outer-product
matrix. With convolution, the two items are convolved
the way any two discrete probability density functions
would be convolved (i.e., outcomes sum but proba-
bilities multiply), and the association is the resulting
A �B convolution.

1.3 Serial Order

Serial order can be represented by item-to-item asso-
ciations (chaining), item-to-position associations (time
tags or bins), or multiple convolutions. In a chaining
model, each item is associated both with its pre-
decessor and its successor, much like the links in a
chain, and recalling a string is like traversing a chain
link by link. In a bin model, items are associated to
positions (temporal or spatial), and to retrieve a string
the position of each item is retrieved and then the item
is recalled in that position. With multiple convo-
lutions, each item is convolved (associated) with all
prior items and recall proceeds from first to last.

1.4 Storage

There are basically two options here: localized storage
or superposition. With localized storage, each item or
association is stored in a separate bin or array, much
like the storage registers of a computer. With super-
position, the items or associations are summed and
stored in a single memory array; this is an essential
characteristic of distributed memory models. There
are other logical possibilities for superposition (e.g.,
items and associations could be stored separately) but,
to my knowledge, this possibility has not been ex-
plored.

The storage choice has implications for both binding
and retrieval. With superposition, some non-linear
transform is necessary to effect binding. That is, with
pairs A–B and C–D there must be some way of
knowing whether A goes with B or D, and likewise for
C. For retrieval, localized storage implies a search
process (as in a computer), whereas superposition
implies direct access or a content-addressable memory.
Many years ago, von Neumann (1958) gave compell-
ing arguments why the brain was not like a computer,
but his arguments have often been ignored.

1.5 Retrie�al

Both recognition and recall are generally assumed to
be two-stage processes. For recognition, the two stages
are memory and decision; for recall, they are gen-
eration and deblurring or cleanup. For recognition,
the probe item operates on the stored information in

memory and the result is fed into a decision system.
The comparison process is the dot (or inner) product
or a counting process which tallies the number of
matching features. The decision system is generally
assumed to be a threshold function where continuous
probability–density functions are mapped into a bi-
nary (yes�no) function (above or below a criterion).

For recall, the result of the generation process
generally will be an imperfect replica of the target item
because of deterioration of the stored memory trace
over time or interaction with other memory traces.
Consequently, a clean-up process is necessary to map
the retrieved approximation into an exact copy of the
target item. The most popular deblurring process is a
Hopfield net (Hopfield 1982); however, many models
do not specify the process but merely assess the results
of some hypothetical process by a winner-take-all
principle. That is, the recalled item is assumed to be
the best match of the retrieved approximation to all
list items.

Some models do not specify the generation process
but assume it is a sampling process. Here strengths are
mapped into probabilities by the Luce choice axiom
(Luce 1959, see Luce’s Choice Axiom) which says that
the probability of sampling a given item is the ratio of
its strength to the sum of the strengths of all the items.
Such models then may assume a recovery process that
implements a sampling-without-replacement algor-
ithm; this is to avoid recalling an item which has
already been recalled.

Another approach to the retrieval process is to
assume a random walk or diffusion process. The
comparison process involves accumulating informa-
tion (e.g., computing a dot-product sequentially) and
there are decision boundaries which terminate the
process. With multiple random walks occurring in
parallel, a number of items can each have their own
random walk. For the upper boundary, the result is
the first to arrive, and otherwise there is either a time
limitation or all items must reach a lower boundary if
negative ‘strengths’ are envisioned. One advantage of
random-walk models is that they can predict both
response accuracy and latency, and latency is often
used as a dependent variable to supplement accuracy
in recognition studies (see Diffusion and Random Walk
Processes).

1.6 Context

Context is important in memory processes; how we
encode the word ‘bank’ depends upon whether it is
accompanied by money and loan, or river and stream.
Also, the items used in studies of recognition memory
are seldom novel, so these studies are assessing
knowledge of list membership (i.e., items presented in
the context of the list). Studies of source memory
reverse this; given the item(s), what was the context?
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Quantitative models of memory generally represent
context in the same way as they represent items;
namely, as random vectors. Such context vectors may
be concatenated or associated with the item vectors.
For distributed memory models, there must be a
binding operation (e.g., auto-association) without
which the context would be free floating. Context is
generally assumed to drift over time, from item to item
or list to list. Recognition or recall can occur in the
presence or absence of context; accuracy (and latency)
should be better when context is present (or available)
at both study and test.

1.7 Forgetting

The classical issue has been whether forgetting occurs
because of decay (atrophy through disuse, or mere
passage of time) or interference (degradation of
memory traces because of subsequent events). The
experimental evidence favors interference over decay
although, in some situations, small amounts of decay
may occur. In terms of the models, interference may
occur because of context change or because of trace
degradation. The degradation may be loss of features
(e.g., �1��1 features may be set to 0), diminution of
trace strength, or (less often) a gradual diffusion of
each feature away from some original value.

Loss of trace strength can be modeled by simple
first-order linear difference equations. The interest is
not so much in solving the difference equations but in
treating them as evolution equations so we can trace
(and make predictions about) the time course of the
process. There are analytic models which can yield
some closed-form solutions (often in terms of signal�
noise ratios where one derives explicit expressions for
means and variances of the comparison or generation
process as a function of theoretical parameters) or
simulation models where one can get numerical results
of the same type. In general, the complexity of both
types of model increases with the number of para-
meters, and simulation can also be a useful check on
the accuracy of the derivations for analytic models.

1.8 Repetition

Learning can be considered as the rate of change of
memory with respect to the number of presentations,
so repetition is an important issue for memory models.
Some memory models do not deal with repetition
effects, but those that do need a learning rule or
principle to specify the effect of repetition. Repetition
can either lay down a new trace (multiplex models) or
strengthen existing traces. The latter can be open loop
or closed loop (independent or dependent on the state
of the memory trace at the time of study); either way,
various possibilities exist. The new item vector or

selective features can be added to the old item vector.
Connectionist memory models generally use either
back-propagation or a ‘Boltzmann machine’ modeled
after thermodynamics, but these are outside the scope
of this article.

2. Early Models

The first models of the sort discussed here were the
matched-filter and the linear-associator model of
Anderson (1970). The former was a model for the
storage and retrieval of item information, and the
latter for the storage and retrieval of associative
information. In the matched filter model, items were
represented as random vectors with elements selected
from a normal distribution with mean zero and
variance 1�N and stored by superposition in a com-
mon memory vector. If we denote the ith item in a list
of items as f

i
and have a memory vector M with a

forgetting parameter α, where 0�α� 1, then the
storage equation was

M
j
�αM

j−�
�f

j
, M

�
� 0. (1)

This is the simple linear first-order difference equation
mentioned above, and it gives the contents of memory
after a list of items has been presented once.

For retrieval, the probe item—call it f
k
—is com-

pared with the memory vector by the dot product. If f
k

was an item that had been in the list with L�1 other
items, then

f
k
�M� f

k
��

L

i

f
i
� f

k
�f

k
�f

k
��
j�k

f
j
�αL−k (2)

because, given the way the item vectors were con-
structed, if E is the expected value then E [f

i
�f

i
]� 1

but E [f
i
�f

j
]� 0, i� j. Thus, one can ‘recognize’ an old

item, the familiarity is greater the later its presenta-
tion in the list, and one can distinguish it from a new
item probe which has an expected value of zero. The
recognition accuracy and, more particularly, the slope
of the retention curve, will be a function of the
forgetting parameter α.

It is relatively easy to derive an expression for the
old- and new-item variances (they are almost the same;
the old-item variance for a single item is about twice
that for a new item but weighted by 1�L) so, assuming
that the strength (i.e., dot product) must exceed some
criterion, the recognition performance is characterized
by the probability density functions shown in Fig. 1.
Thus, the matched-filter model provides a well-
motivated explanation for the popular application of
signal-detection theory to human memory (Murdock
1974—also seeSignalDetectionTheory).However, the
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Figure 1
Old f

�
(x) and new f

n
(x) item distributions with a

criterion placed at x
c
where x is the decision axis. The

shaded area under f
�
(x) is the probability of a hit (H:

correct response to an old item) while the cross-hatched
area under f

n
(x) is the probability of a false alarm (FA:

calling a new item old). (Fig. 2.8 in Murdock 1974.)
(Reproduced by permission of Lawrence Erlbaum
Publishers)

matched-filter model is quite limited; it cannot explain
associations, there is no representation of context, and
there is no learning rule.

The linear-associator model goes a step further and
assumes that associations can be represented by the
outer product of two item vectors. Although originally
intended for autoassociations, thus giving a content-
addressable memory, it could certainly be applied to
the A–B associative paradigm. If f and g are two
(possibly correlated) item vectors then a comparable
storage equation would be

M
j
�αM

j−�
�f

j
� g

j
(3)

where f
j
and g

j
are the jth items, and one could retrieve

the associate to any item by vector-matrix multi-
plication. (Since this is not a commutative operation,
one would need pre- or postmultiplication depending
upon whether the probe was the B or the A item.)

We still have no way of implementing serial-order
memory. Using a slightly different approach (but
many of the same ideas) Liepa (1977) used convolution
rather than the outer product for the associative
operation and extended it to multiple convolutions for
serial order. To illustrate with L� 3, if we had item
vectors f, g, and h then the list might be encoded as

M� f�f � g�f � g � h. (4)

If we use δ to denote the Dirac delta vector and � to
denote correlation (roughly, � and � are inverse

operations) then we can retrieve the items in order
because

δ�M� f, f�M� g, and (f � g)�M� h. (5)

Each retrieval operation generates a fuzzy replica
which must be deblurred, but the clean-up operation is
not shown here. Liepa’s approach was based on the
convolution�correlation formalism of Borsellino and
Poggio (1973), who showed that this was a viable
storage�retrieval algorithm.

These simple schemes show how information can be
stored and retrieved in the three cases of interest, but
they do not begin to cope with the complexities of the
experimental data. We now consider some of the more
recent models which attempt to explain these data in
more detail.

3. Current Models

3.1 Resonance-retrie�al Theory

This theory (Ratcliff et al. 1999) deals only with
recognition, and it has no representation assumptions.
Items are characterized by their resonance where
resonance values are assumed to be normally distri-
buted with positive means for old items and negative
means for new items. When a probe item is presented,
each item in the search set (generally the most recently-
presented list) resonates and this determines the mean
drift rate for the diffusion processes. Each drift rate
has a variance as well, and this is an important feature
of the model.

There is a variable starting point with upper and
lower boundaries; the diffusion processes stop when
one item (not necessarily the correct one) hits the
upper boundary, or when all items have hit the lower
boundary without any hitting the upper boundary.
Decision factors affect the starting value and the
placement of the boundaries. This model is able to give
a very detailed account of accuracy and latency data
for both correct and error responses.

3.2 SAM Model

This ‘search of associative memory’ model (Shiffrin
and Raaijmakers 1992) is an updated version of the
earlier and very influential Atkinson and Shiffrin
buffer model (see Izawa 1999). Both models focus on
the importance of a short-term store or rehearsal
buffer. This has a very limited capacity (generally
four items or two pairs) which serves as the ante-
chamber to a much more capacious long-term mem-
ory. Although, again, there are no representation
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assumptions in SAM, the strength of each item is
multidimensional; there is a context strength, a self-
strength, and an associative strength (with all the other
items currently in the buffer), and background noise.

For recognition, the ‘familiarity’ of a test item is the
sum of the products of the context and self-strengths
of all the images in the retrieval matrix, so (like the
resonance-retrieval theory) it is a global matching
model, or GMM. In GMMs, all the items in the list (or
search set) enter into the memory comparison process,
and this characteristic seems necessary to account for
experimental data. The SAM model handles recall by
a search (sampling) and recovery process, although it
is free recall (no order requirement), not serial recall.
Although there are a number of parameters in the
model (a dozen or more) it is probably able to account
for a wider range of data than any other single model
and, as a consequence, has been very influential.

3.3 MINERVA2

This simulation model (Hintzman 1988) represents
items as concatenated vectors of binary (�1, �1)
features, and partitioned vectors are used to store the
associations between two items in a memory array.
Each item or pair of items has flanking context
features, and it too is a GMM. For recognition, the
probe item or pair is compared with all the items in the
memory array, and the resulting Hamming distances
are cubed, which produces binding. Thus, even though
(like SAM and the resonance-retrieval theory) it is a
localist model, again like these other two models all
the information in memory enters into the comparison
process.

MINERVA2 can also carry out recall. If we assume
that pairs had been stored, the probe item is compared
to all the items in the memory matrix and a fuzzy
reconstruction of the target item is generated. There
is also an iterative deblurring algorithm, so this
fuzzy reconstruction can often be mapped onto an
extra replica of one of the presented items. There is no
forgetting rule; some features are randomly set to zero
to reduce the accuracy level appropriately. While the
model has not yet been applied to serial-order infor-
mation, not only can it handle much recognition data
but also judgments of frequency and judgments of
recency. These judgments are usually not considered
in other models.

3.4 Dual-trace Array-perturbation Model

The perturbation model (Estes 1997) is a limited
model for short-term ordered recall. It is a bin model
which assumes there could be place changes between
adjacent items, and that this perturbation occurred
during the study of new items or the recall of old items.
It provided a good explanation for distance functions
(position gradients for recalled items). The array
model is a more general model of memory derived

from instance-based (i.e., localized) models of categor-
ization. In many ways it is like MINERVA2, but there
is no cubing. Recognition probability is computed as
the ratio of summed similarity to the background
level. The model can also be applied to multidimen-
sional stimuli by assuming perturbation occurs in-
dependently and in parallel on all dimensions.

The dual-trace framework is an attempt to explain
recall–recognition differences. It assumes two distinct
traces—stimulus traces (a record of items encoded in
terms of their features) and response traces (a record
of the person’s response to these traces). The stimulus
trace is the primary basis for recognition but it is
insufficient for recall. Traces of verbal responses
(names, descriptive terms) provide a sufficient basis for
recall. The model can explain memory loss, recovery,
and distortions, and only has a few parameters, but it
has not yet been applied to a wide variety of human
memory data.

3.5 OSCAR

This is an OSCillator-based Associative Recall model
(Brown et al. 2000) with a learning-context
signal based on a temporal hierarchy of oscillators.
The outer-product of item vectors and a dynamic
context vector are stored in memory, paralleling the
linear associator model of Anderson (1970), except
that here each item is associated with the context
rather than two items with each other. There is
assumed to be an array of N oscillators; each element
of the context vector is made up of the combined
output of several oscillators of different frequencies.
Each oscillator has a value that varies sinusoidally
over time, and slow-moving oscillators carry more
weight.

For serial recall, it is assumed that some or all of the
oscillators (context) can be reset to their initial values
and then recycled to regenerate (recall); thus it is a
position-based and not an inter-item-based model for
serial recall. The most similar item is recalled (no
deblurring mechanism is specified), and after recall
there is a temporary inhibition to implement a
sampling-without-replacement rule. The model can
explain a wide variety of serial-order effects, but little
is said about item recognition, or associative recog-
nition or recall. Presumably item recognition would
be very easy to implement, but associative recall and
recognition is another matter. Perhaps a three-way
output product as in the matrix model of Humphreys
et al. (1989) could be used but, to my knowledge, there
has as yet been no commitment on this point.

3.6 TODAM2

This model (a theory of distributed associative
memory) (Murdock 1997) is an extension of the Liepa
model which also uses the convolution�correlation
formalism, but is designed to provide an integrated
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account of the storage and retrieval of item, asso-
ciative, and serial-order information. Like Liepa, it
uses convolution for storage and correlation for
retrieval, and a useful feature is the recall–recognition
identity. It can be shown (Weber 1988) that, using
primes for approximations,

g � g�� g � �f� (f � g)�� (f � g)�(f � g).

That is, if the retrieved item is obtained by correlating
the probe f with the association f � g, the similarity of
the retrieved approximation g� to the target item g is
identical to the dot product of the associated pair with
itself.

TODAM2 uses chunks for serial-order effects where
a chunk is the sum of n-grams and an n-gram is the n-
way association of the sum of n items. Then, like
Liepa, multiple convolutions are used for recall. Like
MINERVA2, context vectors flank the items, and
each item (or, for pairs, the sum of the two items) is
autoassociated to bind context to items or associa-
tions. Mediators can be included in the association,
where a mediator is an intervening item which facili-
tates recall of unrelated items (e.g., ring—RUNG—
ladder). So far TODAM2 is the only model designed
explicitly to apply to all three types of information
(item, associative, and serial-order), but it has not been
applied to data as extensively as SAM or (in the serial-
order area) OSCAR.

4. Discussion

There is diversity rather than consensus in this area of
quantitative models of memory, at least partly at-
tributable to the immaturity of our field. While the
plethora of models may seem disturbing (and I have
not even been able to include connectionist memory
models such as McClelland and Chappell 1998, or
Sikstrom 1996, it is hoped that some agreement will
emerge in the not-too-distant future.

See also: Diffusion and Random Walk Processes;
Knowledge Representation; Learning and Memory:
Computational Models; Luce’s Choice Axiom;
Mathematical Learning Theory; Mathematical Learn-
ing Theory, History of; Mathematical Psychology;
Mathematical Psychology, History of; Memory Re-
trieval; Recognition Memory, Psychology of; Signal
Detection Theory
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Memory: Organization and Recall

The concept of organization played a major role in
memory research during the 1960s and 1970s. It was
believed that the study of organizational processes in
recall would be a useful vehicle for understanding how
human mind processes information. Much research
on organization and recall was generated during this
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period. Since then, the interest in this topic has
declined. The concept does not play the key role in
memory as it used to do.

1. Definition

The term organization has been used in a number of
ways in the context of recall and memory. One
basic distinction is that between primary and secon-
dary organization (Tulving 1968). Primary organi-
zation refers to the effects that are attributable to task
characteristics. Secondary organization refers to or-
ganization that is imposed on the to-be-remembered
information by the individual. It is this latter type of
organization that has been of primary interest in
trying to understand information processing and
memory. On the basis of this Voss (1972) formulated
one definition of organization that seems to capture
the essence of what many memory researchers mean
by organization in this context. ‘Organization is a
process that intervenes between input and output in
such a way that there is not a 1:1 input–output
relation’ (Voss 1972, p. 176). This definition focuses
on a particular output order that reflects a higher-
order grouping of the to-be-remembered information
and it emphasizes that the subject adds a structure to
the information presented, which makes input and
output different. A similar flavor is contained in the
definition proposed by Tulving (1968): ‘organization
occurs when the output order of items is governed by
semantic or phonetic relations among items or by the
subject’s prior extra-experimental or intra-experimen-
tal acquaintance with the items constituting a list’
(Tulving 1968, p. 16).

2. Historical Roots

Organization theory ofmemory had its heydays during
the 1960s and 1970s. However, the importance of
organization in relation to learning and memory had
been emphasized much earlier in Gestalt psychology.
Although the main focus of the Gestalt psychologists
was that of perceptual groupings (e.g., similarity,
proximity), the notion was that this grouping had
implications also for memory and retention. As noted
by Postman (1972, p. 4), Wolfgang Ko� hler stated that
those factors that are active in organization of primary
experience should also affect recall. Postman (1972)
noted four basic principles in the Gestalt conceptuali-
zation of organization that are of relevance for how
organization came to be used by organization theorists
during the 1960s and 1970s. First, he claimed that the
Gestalt view was that organization is largely estab-
lished by the initial perception of the events to be
remembered. Second, the form of organization is
determined by the relations among the component
units, such as proximity and similarity, indicating that
there is a natural or optimal organization. Third, the

availability of prior experiences for recall over time
depends on the temporal stability of the memory
traces laid down by these experiences. Fourth, the
accessibility of available traces for recall is a function
of the similarity between these traces and current
stimuli.

Quite a different influence of how organization
came to play a major role in memory research dates
even further back than that of the Gestalt psycho-
logists. This is the way organization was used in the
context of text recall. The role of organization in text
processing was first specified early in the twentieth
century and was later refined by Bartlett (1932). The
term used by Bartlett was ‘schema,’ which he defined
as an active organization of past experience. The
concept of schema and later the concept of script was
taken up by many researchers in the area of text recall
and discourse processing (e.g., Anderson et al. 1977,
Kintsch and Vipond 1979, Schank and Abelson 1977).

3. Research Issues

Many research problems were invented in studies of
organization and recall during the 1960s and 1970s. It
was extensively explored whether there was an optimal
number of categories to organize for a maximal recall
to occur, whether the number of items per category
was critical for clustering, and whether blocked vs.
random presentation of category items made a differ-
ence.

In particular one topic was of major interest in this
research field, namely that of developing measures or
indices of organization. Several such measures were
developed during the 1960s and 1970s. One commonly
used way to classify these measures is whether organi-
zation is imposed by the experimenter or by the
subject. For measures based on experimenter-based
organization only one study trial is usually required,
whereas for the subject-based organization, a multitrial
design is required.

For experimenter-based measures, the most fre-
quently used paradigm is that the items to be remem-
bered belong to two or more different semantic
categories. The words from the different conceptual
categories usually appear in a random order in the list
presented, but can, as mentioned, also appear in a
blocked fashion in the study list. Even if no specific
instruction to the subjects is given about organizing
the words into semantic clusters, the output is typically
organized such that the words recalled appear in
clusters. This form of organization is referred to as
categorical organization or categorical clustering.
Word lists used in studies of organization and recall
can also be composed of an associative rather than a
categorical relationship.

Subject-based measures are used in experiments
where the words comprising a list are unrelated,
conceptually or associatively. That is, subjects are free
to organize the words at output in whatever other
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order they prefer. Organization in this case is based on
idiosyncrasies of the subjects and it is determined by
the extent to which they recall the items of a list in the
same order at two successive trials.

Although the basis for organization of the study
items differ between experimenter- and subject-based
measures, it is generally assumed that both types of
measures are indicating the same underlying psycho-
logical process of organization. Several different
indices of each form of organization have been
developed.

Bousfield (1953) developed several such indices for
categorical clustering. The basic rationale for these
different indices was to relate the number of successive
repetitions from a given category in a response
protocol to the total number of words recalled. A
repetition in this case is the occurrence of two items
from the same category directly after one another. One
problem with some of the first indices developed was
that they did not take into account the transition from
one category to another.As such transitions are crucial
for perfect clustering of a list of words with more than
one category, a proper measure was not found until
the item-clustering index (ICI) was developed. ICI
took this aspect of clustering into account, but failed
in other ways. It did not take into consideration the
possibility that clustering can be perfect although not
all items of all categories are recalled. The adjusted-
ratio-of-clustering (ARC) score proposed by Roenker
et al. (1971) took this into account. The formula
developed to obtain a quantitative measure for organ-
ization by means of ARC is:

ARC�R�E(R)�maxR�E(R) (1)

where R is the total number of observed category
repetitions, E(R) is the expected number of category
repetitions, and maxR is the maximum possible
number of category repetitions. E(R) is computed as
the ratio between the sum of the squared number of
items recalled from each category and the total number
of items recalled, minus unity; maxR is the difference
between the total number of items recalled and the
number of categories represented in the response
protocol. A comprehensive review of clustering
measures was presented by Murphy (1979), who con-
cluded that the ARC score is one of the best measures
available for assessing clustering.

Measures of categorical clustering, e.g., ARC, were
frequently used in memory research during the 1960s
and 1970s. Today, these measures are less common in
articles on memory, but are sometimes used as a
dependent variable in its own right. For example,
in studies of aging and memory, organization, as
measured by means of the ARC score, has been used
as a dependent variable to estimate cognitive deficits
as a function of age in much the same way as memory
deficits as a function of age is estimated by recall scores
(e.g., Ba� ckman and Wahlin 1996). Ba� ckman and
Wahlin (1996) concluded that organizability of the

study list in semantic categories could serve as a
cognitive support for recall and that the ability to
utilize this support remained relatively constant across
the age range that these authors studied, 75–96 years.

There are two main measures of subject-based
organization. For one of these, proposed by Bousfield
and Bousfield (1966), the critical index is the number
of intertrial repetitions (ITR). This index is determined
by constructing a matrix for each subject, with the
items of the word list represented along both rows and
columns of the matrix. Rows represent the nth word
recalled and columns represent the (n�1)th word
recalled. This matrix is then used for making a
tabulation of the frequency with which given pairs
occur adjacent to one another on two successive trials
(Shuell 1969). This frequency value is the observed
ITR value. The measure of subjective organization
according to Bousfield and Bousfield (1966) is this
observed ITR subtracted by an expected ITR

E(ITR)� c(c�1)�hk (2)

where c is the number of items common to two recalls,
h is the number of words recalled on trial n, and k is the
number of words recalled on trial n�1.

The other measure of subject-based organization,
proposed by Tulving (1962), is called subjecti�e organi-
zation. Computing subjective organization this way,
the data are organized in 2 x 2 contingency tables, with
recall and nonrecall on trial n on one axis and recall
and nonrecall on trial n�1 on the other axis. Tulving
argued that the component for recall on two successive
trials increased logarithmically over trials, while the
component for nonrecall and recall on the two trials
remained essentially constant with practice. Subjective
organization is expressed quantitatively as:

SO�Σn
ij

logn
ij
�Σn

i
logn

i
(3)

where n
ij

represents the numerical value of the cell in
the ith row and the jth column, and ni represents the
marginal total of the ith row (see Shuell 1969).

The measures of subjective organization by
Bousfield and Bousfield (1966) and Tulving (1962),
respectively, are still used when subjective organiza-
tion constitutes a dependent variable in recall experi-
ments. The measures are of comparable power, but the
ITR measure by Bousfield and Bousfield (1966) may
be a bit more commonly used, simply because it is
easier to compute.

One theoretical issue of great concern during the
heydays of research on organization and recall was
about the locus of organization. To this end it should
be stated immediately that clustering is an output
phenomenon from which some sort of organizational
process is inferred. However, organization of the
to-be-remembered information can equally well take
place at the time of encoding. In a review article Shuell
(1969) concluded that this was still an open question.
He argued that a prerequisite for solving this issue was
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that a measure of organization was developed that was
independent of recall. Such a measure has not yet been
developed and the basic issue of the locus of organiza-
tion at encoding or retrieval is still an open question.
Even in later reviews, for example those collected in
Puff (1979), empirical data and theoretical statements
appear to be rather mixed on the topic of the locus of
organization.

Another research question examined in the area of
organization and recall was the relationship between
the phenomenon of organization and the notion of
memory as an entity of limited capacity. Although the
concept of organization was of great interest in itself,
its popularity or central role in memory theory was
also due to the fact that it provided, and still provides,
a nice illustration of the notion of a capacity-limited
memory. The basic finding is that recall performance
is improved whenever an organizational structure is
imposed on the to-be-remembered materials com-
pared to cases when no organizational principle can be
applied. This has been demonstrated in experiments
comparing recall performance in organizable and
nonorganizable lists of words. Thus, the use of
organization in this way can be said to be an extension
of the principles of chunking proposed by Miller
(1956). However, organization has also been used in a
broader sense, namely as a means for compensating
for a limited capacity of memory for larger sets of
to-be-remembered information. This type of organiza-
tion need not be limited to clustering of words in
categorized lists, but can be based on other principles.
For example, the type of imagery structure of the
materials to be remembered in mnemonic techniques,
like the loci method, is one form of organization used
in this broader sense.

Still another research question discussed was
whether the organization processes underlying cat-
egory clustering and subjective organization were the
same or different, and whether the organization
processes underlying clustering according to semantic
category were same or different as organization
processes behind grouping on the basis of other
nonconceptual or nonassociative principles. In a vast
majority of the studies carried out on organization and
recall, the underlying organization principles has been
based on semantic properties of the to-be-remembered
materials. However, in a series of studies during the
1970s it was demonstrated that organization of the
to-be-remembered materials can also be organized
according to modality of presentation. Mixed lists of
auditorily and visually presentedwordswere presented
and output in an immediate free recall test tended to be
in clusters of auditorily presented words and visually
presented words (Nilsson 1973). In a later study by
Nilsson (1974), the list presented contained words
from different semantic categories. Half of the words
in each category was presented auditorily and the
other half visually. The results showed that organiza-
tion by modality was dominating in an immediate free

recall test, whereas in a delayed final free recall test, the
words in the recall output were ordered according to
semantic category.

4. Current Role of Organization in Memory
Research

As stated initially, the concept of organization played
a major role in memory theory during the 1960s and
1970s. Many research questions were invented and
many empirical variables were explored. However,
progress in solving these questions and mapping the
variables into existing organization theory was not
overwhelming at the time (Shuell 1969). To some
extent, this state of affairs might have been due to the
fact that organization theory, as it was referred to at
the time, was not really a theory in a formal sense. It
was more of a framework or a point of view empha-
sizing higher-order cognitive processes beyond simple
associationistic principles of learning and memory
that had dominated the scene for many years.

Looking backnowat the issues explored in the 1960s
and 1970s, it can be concluded that not much has
happened in answering the specific questions that were
asked then. The question of whether there is some
optimal number of categories in a list for maximal
organization to occur has not been given a final
answer. The question about the locus of organization
at encoding or retrieval has not yet been answered in a
way that has reached consensus in the scientific
community. The interest in solving these and the other
questions in focus of attention at the time seems to
have declined although single papers on this topic
have appeared in recent years (e.g., Kahana and
Wingfield 2000).

Focus and interest changed from organization
during the 1960s and 1970s to interactions between
storage and retrieval. Experiments on recall and
recognition of individual, unique word events became
fashion during the 1970s. Perhaps the strongest ex-
pression of this is the great impact that the levels-of-
processing framework (Craik and Lockhart 1972) had
in reorienting the research community in memory to
different research questions than before. Another
approach to memory research that contributed to a
shift in orientation was the new interest in structural
and functional properties of episodic and semantic
memory (Tulving 1972) and subsequently in the issue
of memory systems in general. This reorientation
meant a considerable broadening of the research issues
of primary interest and focus. For one thing, this wider
approach to studies of memory meant that many new
disciplines got involved in a collaborative enterprise to
understand how mind and brain process information.
Technological inventions for brain imaging (positron
emission tomography and functional magnetic res-
onance imaging) currently play a major role in
studying memory. Future will tell whether the concept
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of organization will be brought back into research
focus again. Perhaps by using these brain imaging
techniques as a means to obtain independent measures
of organization.

See also: Elaboration inMemory; Encoding Specificity
in Memory; Memory, Consolidation of; Memory:
Levels of Processing; Reconstructive Memory, Psy-
chology of
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Memory Problems and Rehabilitation

Models of memory emphasize the distinction between
declarative and procedural types of knowledge (Squire
1987). Declarati�e memory can be further broken
down into episodic (i.e., memory for experiential
information such as what one had for breakfast), and
semantic (i.e., knowledge of general information such
as dates in history, scientific formulas, state capitals,
etc.) processes. Procedural memory refers to skills,
habits, and classically conditioned behaviors (e.g.,
playing the piano and driving a car). These different
memory processes are mediated by different brain
structures; hence, they break down differentially in the
context of neurological injury. In this article, remedi-
ation for problems in the declarative memory domain
will be discussed. First, factors to consider when
selecting a rehabilitation strategy will be addressed.
Then, a wide variety of strategies will be described,
including internal strategies, external strategies, use of
augmentative technology, and pharmacological inter-
vention.

1. Selection of Strategy

In the clinical context disruption in various stages of
memory can result in memory impairment. In order to
form a new memory one must first be able to encode or
analyze the information or event. The second process
in memory formation is consolidation or storage.
Finally, one must be able to retrieve or access the
information as needed. Remediation strategies vary
according to the particular stage of memory that is
disrupted. Disruptions in encoding and retrieval can
often be remediated with internal aids. On the other
hand, disruptions in consolidation (or storage) of
information are often not improved with internal
strategies and therefore must rely on external aids for
compensation.

Different types of memory depend on different brain
structures, and therefore are differentially affected in
relation to various disease processes. Injury to the
hippocampus and adjacent structures may disrupt
consolidation. Examples of neurological conditions
that affect the hippocampus include Alzheimer’s dis-
ease, encephalitis, and anoxia (loss of oxygen to the
brain resulting in death of brain cells). Other neuro-
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logical conditions affect subcortical or frontal brain
areas (e.g., multiple sclerosis, Parkinson’s disease,
frontal lobe dementia, head injury, and stroke). In
these conditions, attentionally mediated memory
abilities are disrupted, rendering patients vulnerable
to problems with encoding and retrieval.

In order to determine the most appropriate remedi-
ation strategy, the type of memory problem must first
be characterized through a comprehensive neuro-
psychological assessment. In addition to memory,
other cognitive domains, such as attention, language,
reasoning, visuospatial abilities, and motor skills,
should be assessed in order to determine which
memory remediation strategies are optimal for a
particular patient. It is important to note that insight
into one’s medical condition and memory status is
vital to the remediation process (Prigatano et al. 1986).
Finally, an important aspect of a complete neuro-
psychological assessment includes assessment of emo-
tional functioning, as significant depression or anxiety
can adversely affect memory ability, regardless of
other disease processes. Only after emotional diffi-
culties are assessed and treated can the memory
problem be accurately assessed.

2. Internal Strategies

Internal memory strategies include techniques to
improve encoding and retrieval. Like other skills,
these strategies must be practiced over time. Fur-
thermore, to execute such skills, one must be able to
focus attention on the task at hand.

Many internal strategies target the encoding pro-
cess. Through various methods, associations between
new information and old (i.e., semantic) knowledge
are formed in ways that make sense to that individual.
These new associations provide cues for later retrieval.
Because these strategies depend upon previously
stored semantic knowledge, in cases where semantic
memory is impaired, internal strategies might not be
effective. Three common internal strategies are ima-
gery, verbal elaboration, and organization (West
1995). As noted earlier, internal strategies are often
not successful for people with significant consolidation
problems, as they will not remember to employ them
when necessary (Wilson and Moffat 1984, Glisky
1995).

Imagery involves the association of interactive
visual images. This method has proven especially
effective in the learning of names and faces (Yesavage
et al. 1983). In this instance, one would study a new
person to identify a characteristic that could be linked
to that person’s name. For example, when meeting a
person named ‘Karen Singer,’ one could conjure up an
image of the person singing. This technique can also be
used to link words together, such as items from a
grocery list, errands that must be done, or daily
chores. For example, if one needs to pay the bills and

do the vacuuming, one could create a visual image of
vacuuming away the bills. A single image would
therefore provide the cues for remembering both
chores.

Verbal elaboration involves the creation of new
words or sentences, rather than images, to link
information together. These techniques are dependent
upon semantic and verbal abilities. If one wanted to
remember a new name, one could combine the first
and last name into a new sentence. For example, the
name ‘Darren Wernick’ could be remembered with the
sentence ‘Darren wore a neck-tie,’ as the words ‘wore’
and ‘neck’ would provide the cue for the name.
Mentally linking this sentence to a visual image, such
as Darren putting on a tie, would further strengthen
the elaboration and enhance later retrieval. Making
up rhymes is a common method for recalling in-
formation (e.g., Thirty days hath September …).
Another method is first-letter elaboration, in which
one uses the first letters in words to create a new word
or pseudo-word. For example, to remember emerg-
ency procedure for a hospital fire, employees are
taught to remember the word ‘RACE.’ This not only
reminds workers of the steps to take in case of a fire,
but also the order of steps (‘Rescue’ patients, sound
the ‘Alarm,’ ‘Confine’ the fire, ‘Evacuate’ the prem-
ises).

It is important to note in both imagery and verbal
elaboration that the imaginary links created between
objects or words are most effectively remembered
when they make personal sense to that individual,
even if they seem nonsensical to others. Often the first
and most creative idea is the most salient cue for later
recall.

Finally, organization of incoming information is
beneficial to emphasize natural links between stimuli
in order to enhance later retrieval. Organizational
techniques can be particularly useful in situations
where the individual has to learn information that
exceeds attention span limitations (e.g., a lengthy list).
One effective method of organization is ‘chunking,’ or
grouping items into categories (Cermak 1975). When
trying to remember items for the grocery store one
could organize the list so that the five dairy items and
the five vegetables are grouped together. Therefore,
simply remembering the two general categories of
dairy items and vegetables would enhance memory
retrieval. This technique is also used to remember
sequences of numbers. For example to remember a
phone number, one could chunk ten individual num-
bers into three larger numbers.

3. External Strategies

Internal strategies enhance encoding and retrieval
abilities of patients with attentionally based memory
problems. However, those with impaired consoli-
dation capacity will often not benefit from such
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techniques. Often consolidation problems occur as the
result of damage to the hippocampus and related
cortices. Because they rely less on cognitive capacity
and effort, external memory strategies are often more
effective than internal strategies. Wilson (1991) found
that patients taught both internal and external strate-
gies tended to utilize external aids more often and for
a longer amount of time following intervention.
External strategies include use of both environmental
and portable cues.

En�ironmental memory techniques involve structur-
ing one’s environment so that memory cues are
naturally provided by the surroundings. Kapur (1995)
describes three main environmental strategies that
include personal, proximal, and distal cues.

Personal environmental cues involve making
changes on one’s person that serve as reminders. For
example a person might place a ring on an unusual
finger as a prompt to remember to make a phone call.
The ring would be returned to the proper finger once
the task has been accomplished. The drawback to this
method is that it serves as a cue to remember an event,
but does not provide specific information regarding
that event.

Proximal environmental cues involve manipulating
the layout within a space or a room so that cues are
permanently provided concerning the location of
objects and procedures that should be attended to.
Examples include having a desk drawer dedicated to
letter-writing and bill-paying supplies, having a basket
within eyesight to place unpaid bills, and having a
shelf near the door for outgoing mail. In this instance,
the room itself provides cues to remember an im-
portant chore (i.e., paying the bills), where to find
supplies (i.e., desk drawer), and a cue to complete the
last step of the task (i.e., taking bills to the mailbox).
Clear labels describing contents of storage areas are
also often helpful for people with severe memory
problems, as they might not remember where to find
things on a day-to-day basis.

Distal environmental cues provide directions to
places and instructions on how to safely navigate one’s
surroundings. These can include navigating a home, a
building, a neighborhood, or transportation networks.
Cues can include maps, visual signs pointing out how
to get to certain places, labels reminding people where
they are going, and warning signs about possible
hazards that they may encounter (e.g., steep stairs,
heavy doors, etc.). A professional assessment of the
home environment is helpful in determining which
proximal and distal cues are necessary best to create a
supportive and safe setting.

In contrast to environmental aids, portable external
memory aids are devices that people can take with
them into other environments. Such devices are
intended to provide cues and reminders about im-
portant information. Examples are notebooks, cal-
endar books, and day planners. Often people with
memory problems must be taught to use these devices

until they become habitual and no longer require
novel memory effort.

Memory books are special notebooks created by
rehabilitation therapists that contain specific infor-
mation to meet the needs of the person with memory
problems. Such books are personally tailored for the
individual, and may contain such sections as daily
schedules, orientation calendars, addresses�phone
numbers, maps for getting around, pictures and names
of people that the individual will interact with, pictures
of buildings the individual should know, and detailed
instructions for accomplishing certain tasks. The book
must be easy for the individual to use (i.e., clearly
labeled, easy to carry, self-explanatory). Often thera-
pists spend a good deal of time teaching patients how
to use memory books. Correct usage often requires
practice and rehearsal until the procedure becomes
automatic. Without proper instruction and cueing,
individuals with significant memory problems often
cannot use external aids successfully.

4. Augmentati�e Technology

In recent years there has been a proliferation of
electronic organizers and computer programs that
serve as external memory aids for normal healthy
individuals as well as in the rehabilitation setting. In
order for patients with memory problems to use such
technology, they must retain sufficient cognitive ca-
pacity to learn complex new skills with new equipment.
Factors that affect ability to utilize such technology
include age, educational level, and prior familiarity
with electronics or computers (Kapur 1995). Success
with this approach requires careful analysis and
selection of specific memory aids to compensate for
the specific memory problems. Attempts should be
made to avoid depending on other areas of cognition
that may be compromised. Furthermore, patients
often must have support in their home environment,
usually by family members, as they learn to use and
rely upon technology on a daily basis.

An older type of electronic aid is the dictating
machine. These are still useful tools for recording
verbal information for later use, especially if the
information is abundant and given quickly, as in a
classroom or lecture situation. Furthermore, dictation
machines can be used by people with visual or writing
impairments, and are fairly simple to use even for
patients with significant memory impairment. How-
ever, they do not provide a way to organize incoming
information.

Much new computer software that can facilitate the
organizational skills of memory-impaired individuals
is available. Computer programs can be specifically
designed or altered to compensate for a particular
disability. Research indicates that successful computer
usage increases self-esteem in brain-injured patients
(Glisky and Schacter 1987). However, the cost-
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effectiveness of individualized computers and com-
puter programs as compensatory tools is questionable
because these techniques are narrow in application
and require a great allocation of resources (Glisky
1995).

A very promising development in electronic mem-
ory aids is the personal digital assistant (electronic
organizer), such as the Palm Pilot. These portable
machines can be individually tailored to meet a variety
of needs, serving as a notebook, daily schedule,
calendar, address book, reminder list, and even audi-
tory alarm. However, the user must be able to learn
three basic operations: entering new information,
reviewing stored information, and deleting obsolete
information.

In several case studies, patients with memory prob-
lems were introduced to electronic organizers. Find-
ings indicated that patients with very poor memory,
lack of initiative, lack of insight into memory prob-
lems, difficulties with visual attention, poor motor
control, and limited problem-solving skills had diffi-
culty learning to utilize these aids successfully. How-
ever, patients with mild impairment in everyday
memory functioning may find the electronic organizer
extremely helpful in compensating for memory lapses
(Kapur 1995).

5. Pharmacology

Some types of memory problems occur due to poor
encoding or retrieval secondary to attentional limi-
tations. Medications that facilitate attention, such as
Ritalin and other stimulants, have the potential to
increase functional memory abilities in such patients.
However, many memory problems are due to con-
solidation problems secondary to hippocampal dam-
age. Alzheimer’s disease (AD) is the most common
type of disorder that impairs consolidation. Because
AD affects a large segment of the population, con-
siderable resources have been devoted to developing
effective pharmacological intervention. Hence, most
of our knowledge regarding psychopharmacological
remediation of memory disorders is based on research
of patients with AD. Although no medications exist
for repairing brain damage once it has occurred,
several medications are being developed to prevent or
slow down brain degeneration associated with pro-
gressive dementia, such as AD. Other medications
focus on enhancing specific neurotransmitters that
may be depleted in this disorder.

Two drugs have been approved by the FDA for use
in memory remediation in patients with AD: tacrine
and donepezil. Both are cholinesterase inhibitors, as
they prevent the breakdown of acetylcholine, a neuro-
transmitter needed for memory processing and
thought to be diminished as a result of AD (Frautschy
1999). Both drugs have demonstrated some ability to
slow down memory decline in some, but not all, AD

patients in the early stages of disease (Doody 1999).
However, tacrine was shown to have serious side
effects in some patients and therefore is no longer
commonly prescribed. As of 2001, several new
cholinesterase inhibitors, such as metrifonate and
eptastigmine, are undergoing clinical trials. These may
prove to be promising agents in AD treatment.

Currently there are many other drugs in develop-
ment, applying different strategies and theories to
the slowing ofAD.Many are focused upon eliminating
or slowing formation of abnormalities characteristi-
cally found in Alzheimer’s brains, such as plaques and
tangles. Although many pieces of the puzzle continue
to fall into place with ongoing study, the cascade of
events that creates these abnormalities is still not well
characterized.

Other research approaches have used antioxidants,
such as Vitamin E, as these compounds may help to
prevent AD-induced neurotoxicity in the brain.
Because AD patients’ brains often show evidence
of plaque-associated inflammatory response, anti-
inflammatory agents may also prove to be beneficial.
Multiple ongoing research trials are currently
investigating beneficial effects of steroids, such as
corticosteroids, estrogens, and androgens. However,
extensive study of human subjects will be required
before benefits of these approaches are clearly under-
stood (Frautschy 1999).

6. Conclusions

Memory impairment can occur for many reasons, and
memory can break down in different ways. Profes-
sional consultation by neuropsychological and re-
habilitation specialists may help to characterize the
type and extent of memory deficits, associated cog-
nitive impairment, and emotional distress. Specific
cognitive strengths and weaknesses and details re-
garding the particular type of memory deficit will
dictate the compensatory strategies that are selected
and taught to the individual. These can include both
internal and external strategies. Furthermore, some
patients with specific neuropsychological profiles may
benefit from pharmacological intervention. In par-
ticular, patients with attentionally based memory
problems may benefit from use of stimulants. In-
creased use of strategies, aids, and techniques has
improved day-to-day memory performance in
memory-impaired patients, even at long-term follow
up (Wilson 1991). These findings underscore the
potential effectiveness of a strong and precise program
of rehabilitation.

See also: Brain Damage: Neuropsychological Re-
habilitation; External Memory, Psychology of;
Memory and Aging, Cognitive Psychology of;
Memory: Organization and Recall; Memory
Retrieval
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Memory Psychophysics

Memory psychophysics, or mnemophysics, is the
branch of psychophysics that treats the functional
relations between physical stimuli and their remem-
bered sensory responses or representations. The name
implicates the parent disciplines of memory and
psychophysics. Memory researchers have long expl-
ored the reliability of representing the past, pursuing
the relationship between the objective properties of
stimuli that are no longer present(ed) and their current,
remembered representations. Classical psychophysics,
however, deals with the relationship between the
physical properties of the momentary stimuli imping-
ing on the sensory surface and the instantaneous

sensations or perceptual representations. With the
affinity of the respective pursuits recognized, students
of memory psychophysics have sought to deploy
psychophysical theory and methods to elucidate the
quantitative properties of memory-based judgments
and representations. Memory psychophysics is a
young field of inquiry, yet several emerging trends are
already discernible. These developments are examined
in chronological order. Considered first is their hist-
orical context, and the article concludes with remarks
concerning the prospects of memory psychophysics.

1. Memory Psychophysics: Antecedents,
Conjectures, and Modern Beginnings

The idea that memory is based on images, on seeing
internal pictures, can be traced back to at least
Aristotle, if not Plato (see Algom 1992a,b, for a
historical perspective). Plato’s notion of eikon, prev-
alent in his discussions of memory, refers to a copy or
an image that holds considerable similarity to the
original perception. In De Memoria, Aristotle suggests
that people rely on small-scale internal models of the
perceptual referent when they remember. Aristotle
proposes a spatial-analog representation underlying
the memory of scenes and events. The spatial images
undergo continuous transformations that enable the
person to date the original perception in time. Imply-
ing a shrinkage over time in the size of the memory
image, Aristotle comes remarkably close to a re-
perception theory of memory, anticipating the current
mnemophysical hypothesis bearing that name.

In the nineteenth century, several pioneers of psy-
chophysics and psychology considered the idea of a
psychophysics applied to memory. Fechner’s little-
read article from 1882 is titled, ‘Some thoughts on the
psychophysical representations of memories,’ and
Titchner’s 1906 classic, An Outline of Psychology,
explicitly acknowledge the discipline of memory
psychophysics along with the strong assertion that
memory obeys Weber’s law. Wundt’s psychology of
consciousness similarly invites the perceptual study
of memory, as does the work of Ebbinghaus on
human memory, immensely influenced by Fechner’s
psychophysics.

Modern mnemophysics was (re)born in the Lab-
oratory of Psychophysics at the University of Stock-
holm, Sweden. Bjorkman, Lundeberg, and Tarnblom
(in 1960) were probably the first modern researchers to
study, via rigorous psychophysical methods, the sub-
jectivemagnitudes of perceptual (physically presented)
and remembered (symbolically represented) stimuli in
tandem. In the same laboratory, Dornic first applied
Steven’s power law of sensation to judgments of
remembered stimuli. In a similar vein, Ekman and
Bratfish and other researchers have asked people to
assess inter- and intra-city distances, estimates that
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must be considered to be forms of ‘cognitive psycho-
physics’ (cf. Wiest and Bell 1985, who should be
consulted for a review) inasmuch as these stimuli can
not be presented for view. Shepard and Chipman
(1970) had people compare states of the continental
USA on geometric similarity once perceptually (on the
basis of outline shapes) and once from memory (on the
basis of mere names). The respective sets of data were
similar to the extent that Shepard and Chipman
concluded that internal representations are second-
order isomorphic to the referent physical stimuli. In
another landmark study, Moyer (1973) had people
select, while timed, the larger of two animals based on
presentation of their names. Response time decreased
as the difference in size between the referent animals
increased (‘symbolic distance effect’), mirroring the
perceptual relation by which reaction time is inversely
related to stimulus difference. Moyer invoked the
notion of ‘internal psychophysical judgment’ to
account for the data. Finally, Baird, another veteran
of the Stockholm laboratory, explicitly proposed a
cognitive theory of psychophysics in the early 1970s.

2. Unidimensional Mnemophysics:
Psychophysical Functions for Remembered Stimuli

Ultimately, it was 1978 that ushered in the discipline of
memory psychophysics. Two independent studies were
published in prestigious journals, deriving psycho-
physical functions for remembered stimuli. In one,
Moyer et al. (1978) had separate groups of people
estimate the sizes of perceived and of remembered
stimuli. Participants in the memory conditions were
told to imagine each stimulus as its name (learned
earlier) was called out, then assign a number in accord
with standard magnitude estimation instructions. Sep-
arate psychophysical functions were then derived for
the common set of physical stimuli, one for perceptual
judgments, the other for judgments made from mem-
ory. The same method has been used in subsequent
studies probing the gamut of sensory modalities from
visual length, distance, area, volume, and brightness,
to auditory loudness and volume, to dimensions of
touch, taste, odor, and pain (see Algom 1992b, for a
comprehensive review).

The following fundamental questions were pursued.
How do remembered sensory magnitudes depend on
referent physical magnitudes? Do memory scale values
map onto their physical referents by means of the same
functional relation (e.g., Steven’s power transform) as
do perceptual scale values? And if so, do the same
parameters (exponents) govern perceptual and mem-
ory functions? Again, standard psychophysical meth-
ods and analyses can and have been used with both
perceptual and memory types of judgment, the only
procedural difference being that stimuli are in one case
physically presented, in the other, symbolically repre-
sented.

Two general findings have emerged from these
unidimensional studies of memory psychophysics.
First, judgments from memory relate to the corre-
sponding physical stimuli via power transforms in
much the same way as perceptual judgments. Second,
systematically smaller exponents govern the memory
functions compared with the respective perceptual
functions. For instance, in the aforementioned study
by Moyer et al. (1978), perceptual area related to
physical area by a power function with an exponent of
0.64, whereas remembered are related to physical area
by a power function with an exponent of 0.46.

Two rival formulations have been suggested to
account for properties of memory-based magnitude
judgments. According to the reperception hypothesis,
perception and memory perform identical (power)
transformations on the input data. Because the input
to memory processing has already been transformed
perceptually (by exponent b), the memory exponent
should reflect two transformations, and thus equal b�.
The alternative uncertainty hypothesis posits that
greater uncertainty causes people to constrict the range
of judgments or to expand the range of the underlying
stimulus dimension, thereby producing an attenuated
memory exponent.

The cumulative results provide qualified support for
the reperception and the uncertainty hypotheses—in
that order. Both theories predict smaller memory
exponents for compressive perceptual continua
(characterized by smaller-than-unity power function
exponents), a prediction amply borne out by the
extant data. However, clear resolution must await
examination of expansive continua (characterized by
greater-than-unity power function exponents) for
which the reperception hypothesis predicts a steeper
memory function, whereas the uncertainty hypothesis
still predicts an attenuated memory function. Mnemo-
physical investigation of pain (Algom and Lubel
1994), an expansive sensory dimension, has provided
qualified support for the reperception hypothesis.

The good fits to the memory functions obtained
throughout the various studies affirm that, likely,
more than just ordinal information is conserved.
Nevertheless, the same studies are vulnerable on
counts of validity, beset by indeterminacy of the
functions relating sensations and memories to the
corresponding overt responses. The issue cannot be
solved within the confines of the univariate designs
used.

3. Multidimensional Mnemophysics: Rules of
Stimulus Integration in Perception and in Memory

Steven’s contention that the psychophysical law is a
power function depends on the strong assumption that
the numbers given by participants (their overt
responses) are proportional to sensation or memory
magnitudes (their inner perceptions). However,
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Stevens provided no justification for this assumption.
As a result, the validity of the power law and the
associated findings and interpretations are suspect.
The need for an adequate metric structure to support
validity is as vital for memory psychophysics as indeed
it is for the entire edifice of psychophysics (see Narens
1996, for a firm formal foundation for Stevens’s
approach).

Examination of multidimensional stimuli such as
rectangles, mixtures of odor and of taste, or painful
compounds, does provide the underlying metric struc-
ture needed for authenticating the overt response. The
problem becomes tractable because the rules by which
the components integrate—uncovered and tested by
methods such as conjoint measurement or functional
measurement—provide the necessary constraints to
validate the psychophysical functions. Indeed, spec-
ification of the appropriate model of integration
entails the scale—the psychophysical function—as its
natural derivative. Most important in the context of
memory psychophysics, deployment of multivariate
methods enables the examination of a wholly novel
class of questions. They concern the respective rules of
integration in perception and memory pertaining to
the same set of physical stimuli. Integration models
have been specified for numerous stimuli using a
perceptual response. Multivariate studies of memory
psychophysics have established the complementary
integration models for remembered stimuli. At issue is
the constancy in form of stimulus integration in
perception and memory.

For area of rectangles presented for view (Algom et
al. 1985), the veridical height X width rule has been
shown to underlie the perceptual judgments. The same
multiplicative rule reappeared when the rectangles
were not presented for view, but were represented
instead by previously learned names (‘remembered
composites’). In another condition (‘mental com-
posites’), participants were trained to name a set of
horizontal and vertical line stimuli varying in length.
Subsequently, the participants were instructed to form
imaginary rectangles whose sides were made of pre-
viously shown pairs of lines represented by a pair of
appropriate names. Notably, the same height X width
rule applied again, despite the fact that the stimuli
were wholly imaginary (no physical rectangles had
been presented). A third condition (‘semimental com-
posites’) resembled ‘mental composites’ in that it
entailed no presentation of the physical stimulus;
judgments were based on the (separate) presentation
of a physical line and a name (standing for another,
perpendicular, line) to be considered by the participant
as the respective sides of an imaginary rectangle. For
semimental composites, too, the same height X width
rule applied.

In displaying an invariance in the rules of multi-
dimensional integration, visual area joins other con-
tinua, including additional visual attributes, smell,
taste, and pain. For olfaction, to cite a single example,

the same rule of synthesis has been shown to hold for
physical, remembered, mental, and semimental mix-
tures of given odorants. The transrepresentational
invariance also holds developmentally. When, in the
course of development, perceptual integration changes
(e.g., from addition to multiplication), so too does the
corresponding memorial integration. The results may
tap a general-purpose compositional strategy: integ-
ration rules are invariant across various processing
stages of a given stimulus. The validated functions
derived within the framework of multifactorial
mnemophysics are commensurate with the earlier
findings: memory functions are markedly more com-
pressive than the respective perceptual functions (ex-
cept for young children). Therefore, a given invariant
rule of integration acts on different sets of scale values
in perception and memory.

4. Symbolic Comparisons

A common mental activity of everyday life consists of
comparing pairs of stimuli in their absence and
deciding which contains more of the attribute of
interest. Deciding which numeral in the pair, 8–2, is
larger numerically, or deciding which name in the pair,
cat–dog, refers to the larger animal, are common
examples. Such comparisons entail symbols (typically,
though not exclusively names or numbers) standing
for the referent stimuli, and thus are necessarily based
on information retrieved from memory. The symbolic
distance effect, mentioned earlier, documents one
characteristic of symbolic comparisons. The semantic
congruity effect by which large pairs are compared
faster under ‘choose the larger stimulus’ instructions
and small pairs are compared faster under ‘choose the
smaller stimulus’ instructions, documents another. A
third phenomenon, the end effect, pertains to the fact
that pairs of stimuli containing the smallest or the
largest stimulus as a member are compared faster.

Note that the main dependent variable used in this
research is response time (augmented, at times, by a
measure of error), not magnitude estimation or other
(nonspeeded) scaling estimates. This reflects a pre-
occupation with the substantive processes of learning,
comparison, representation, and decision. Earlier
developments in memory psychophysics, by contrast,
mainly concerned scaling and organization. Indeed,
research on symbolic comparisons and research on
scaling and composition of single remembered stimuli
has not been satisfactorily integrated to date. With the
application to comparison data of advanced psycho-
physical techniques, this domain comes squarely under
the purview of memory psychophysics.

A discrete, proposition-based, semantic coding ac-
count (Banks 1977) has been influential against rival
‘analog’ theories of the mental comparison process.
More recently, evidence accrual decision models (e.g.,
Petrusic’s 1992, Slow- and Fast-Guessing Theory),
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characterized at times as a ‘random walk’ (e.g., Link’s
‘Wave Discrimination Theory’), and connectionist
networks (e.g., Leth-Steensen and Marley 2000), have
been developed. A notable feature of these theories is
their full alliance with mainstream psychophysics and
cognitive psychology. By the same token, however,
many recent models lack a treatment of the difference
between comparisons made with physical and remem-
bered stimuli. This difference, one should recall, is the
raison d’e� tre for the establishment of an independent
discipline of memory psychophysics.

5. Concluding Remarks

The primary function of the senses is to guide ongoing
behavior, yet they also exert considerable influences
on memory associated with the original sensations.
Sensations endure and inform cognition well beyond
the physical presence of the triggering stimulus. It is
those cognitions and memories that are captured and
elucidated within memory psychophysics. As this
article shows, there is a conceptual shift from scaling
to cognizing in the pertinent research. This allows for
the examination of a richer class of phenomena
including decision, context, learning, and represen-
tation. The framework of single-variable scaling has
been inhospitable to explicating process-based
phenomena. Nevertheless, integrating scaling and
comparison data remains a challenge to be met in
future memory psychophysics.

See also: Learning Curve, The; Psychophysical Theory
and Laws, History of; Psychophysics; Sensation and
Perception: Direct Scaling; Visual Space, Geometry
of
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Memory Retrieval

Memory retrieval is the recovery of stored infor-
mation. It is a feature of virtually all cognitive activity,
whether it be conducting an everyday conversation,
planning a course of action, or making simple de-
cisions. Yet, as with many cognitive processes, mem-
ory retrieval is a skill largely taken for granted. Only
the experience of retrieval failure—a friend’s name
refusing to come to mind, or an interaction with
someone suffering a severe memory disorder such as
Alzheimer’s disease—leads to an appreciation of
memory’s pervasiveness and to questions about the
processes that underlie it. How does someone extract
from the vast amount of stored information the one
piece of information that the occasion demands? This
article offers a brief account of what is currently
known about these retrieval processes.

1. Two Views of Memory Retrie�al

Two simple views provide a necessary foundation for
the presentation of contemporary accounts of memory
retrieval. One view claims that retrieval is determined
by the state of the memory trace. The other claims that
it depends on the presence of an effective retrieval cue.

1.1 The Trace-dependent View of Retrie�al

The simplest account of memory retrieval assumes
that it depends only on the strength of the memory
trace relative to other traces. Retrieval failure occurs
because the memory trace has become too weak, or
because competing traces have become stronger than
the target trace. Such a trace-dependent view of
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retrieval held sway in much of experimental psy-
chology until well into the 1960s.

According to the trace-dependent view the strength
of the memory trace (and thus the likelihood of
retrieval) is a function of its initial strength and the
length of time between this original experience and the
attempted retrieval. The body of evidence supporting
both these claims is overwhelming. The second as-
sumption is supported by countless experiments that
show a gradual decrease in retrieval success as the
retention interval increases. Consider now the first
assumption. The initial strength of a trace is de-
termined by a number of factors, most notably by the
way in which the experience is encoded, and it is not at
all difficult to demonstrate that such encoding proces-
ses influence retrieval (see Memory: Le�els of Pro-
cessing). For example, in experiments requiring the
recall of names of simple objects, recall levels can be
greatly enhanced if, during presentation of the names,
participants are asked to form a visual image of each
object.

The trace-dependent view can account for many of
the basic phenomena of memory retrieval. For
example, the fact that retrieval becomes more difficult
with passing time is a consequence of a weakening of
trace strength. The fact that an unrecallable item can
nevertheless often be recognized is explained by the
claim that recall requires a stronger trace than does
recognition. By appealing to fluctuations in trace
strength over time it can even account for the common
experience of being unable to recall something at one
moment but being able to do so at a later time.

In fact, the trace-dependent view of retrieval is not
so much false as seriously incomplete. It is incomplete
in at least three ways. First, strength is not the only
feature of the memory trace that is important to
retrieval; so too is its content. A unidimensional
concept such as strength fails to capture the qualitative
(or multidimensional, semantic) aspects of the encod-
ing process. As will be seen, this is a feature of the
memory trace that is of great importance in under-
standing retrieval. Second, the state of the memory
trace, no matter how it is characterized, is not the only
factor that influences retrieval. These further influ-
ences will be described in the remainder of this article.
Third, the fact that encoding processes strongly
influence retrieval does not constitute an account of
the retrieval process itself, any more than the fact that
practice increases skill at a game such as chess is an
account of the processes involved in skilled chess
playing.

1.2 The Cue-dependent View of Retrie�al

An alternative, or rather a complement, to the trace-
dependent view of memory retrieval is that of cue
dependency. According to this view, retrieval failure is
often a consequence of ineffective cueing rather than

of a faded memory trace. From this perspective, the
problem is one of trace access. The trace may be quite
intact but without an effective retrieval cue it remains
inaccessible, rather like a mistakenly shelved library
book. The book is quite intact, but the retrieval code is
no longer effective. Similarly, information stored in
computer memory is of no use without an effective
means of accessing it, and a major research area in
computer science is the development of efficient
systems of information retrieval. Although such
systems have had only limited success as models of
human memory retrieval, they do embody one im-
portant principle. Memory retrieval depends on the
relationship between how a memory is stored and the
type of information available at the time of retrieval.
Successful retrieval therefore depends not only on the
state of the memory trace, but also on the conditions at
time of retrieval.

It is not difficult to show that material that resists all
efforts at retrieval, and thus gives every appearance of
having been forgotten, can subsequently be remem-
bered in response to an appropriate cue. Such findings
demonstrate that in many cases inability to retrieve
information may be a failure to access information
that is potentially available, rather than of forgetting
in any permanent sense. This fact accounts for the
common experience described as the ‘tip of the tongue’
state in which people feel they are on the verge of
recall. Such states tend to occur in association with
attempts to retrieve simple factual information such as
the name of a person or place. Formal studies of the
phenomenon confirm its validity. When they report
being in a tip-of-the-tongue state, participants in
experiments can often accurately describe features of
the word they cannot quite recall—its first letter, or the
number of syllables. A closely related phenomenon
that has also been studied experimentally is called
‘feeling of knowing.’ With better than chance ac-
curacy, participants can predict whether or not they
will be able subsequently to recognize an item of
information they cannot presently recall. For a more
detailed description of these phenomena see Tulving
and Craik (2000, Chap. 13).

The success at recovering apparently forgotten
memories in response to appropriate cueing has led
some to entertain an extreme form of the cue-
dependent view of forgetting. The claim is that nothing
is ever forgotten but, rather, memories simply become
inaccessible. This extreme view has dubious scientific
status in that it cannot be falsified by empirical
methods. Even the failure of the most exhaustive
efforts to cue the lost memory will remain uncon-
vincing to the firm believer: it can always be claimed
that such failure simply reflects an inability to find an
effective cue. For this reason, and because of its
general implausibility, this view has never found much
support from within experimental psychology, al-
though it is widely held in other circles (for a review of
this point see Loftus and Loftus 1980).
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2. The Context-sensiti�e View of Memory
Retrie�al

This section develops the view that retrieval is a more
complicated process than that assumed by either the
trace-dependent or the cue-dependent accounts. The
claim is that successful retrieval is a constructive
process based on an interactive relationship between
features of the trace and those of the retrieval cue. For
convenience of exposition a distinction is drawn
between retrieval of general knowledge (commonly
referred to as semantic memory) and retrieval of
personally experienced past events (episodic memory).

2.1 Retrie�al from Semantic Memory

What makes a retrieval cue effective? In the case of
memory for factual material (semantic memory) the
answer is fairly straightforward, at least at a general
level. Obviously the cue, if it is to be effective, must be
knowledge associated with the material that is to be
retrieved, or knowledge from which features of the
target material can be inferred. The challenge is to
embody this general principle into a more precise
description and to this end there have been a number
of attempts to describe in detail how such retrieval-by-
association might work. The strategy has been to
develop a formal description of a person’s knowledge
and then explain how this structure can be used to
retrieve information. The description usually takes the
form of a network, typically embodied in a computer
program. The nodes of the network may be words or
concepts, and the interconnections between nodes
represent various forms of relationships among the
nodes. Thus, a node denoting ‘bird’ may be linked to
a higher-order node (animal), to an attribute list (has
wings, feathers, etc.), and to a list of exemplars (robin,
sparrow, etc.). Such networks can retrieve information
either directly from the network or by inference. Thus,
the fact that a bird has wings may be retrieved directly,
but answering the question ‘does a bird breathe?’ may
require an inference because the attribute ‘needs to
breathe’ is connected, not directly to the node ‘bird,’
but to the higher-order node ‘animal.’ A powerful
feature of such networks is that they can explain how
intelligent responses can be made to novel questions
(Did Isaac Newton have a telephone?) the answers to
which cannot have been learned directly.

Connectionism, or parallel-distributed processing
(PDP), is a more recent development (see Cognition,
Distributed). In a connectionist network, words and
concepts are not represented by nodes, but are
themselves networks, hence the term distributed. A
typical network consists of a set of input and output
units, between which there may be one or more layers
of hidden units. Knowledge (say the concept dog) is
represented by the pattern of interconnectedness
among these units, and the weight of the inter-

connections. Stimulation of input units sends excit-
ation through the network. Retrieval consists of the
resulting firing of appropriate output units. Although
PDP models have scored a number of successes, the
extent to which such networks accurately model
human acquisition of knowledge and its retrieval
remains a controversial matter.

2.2 Retrie�al from Episodic Memory

What of the retrieval of personally experienced past
events, a form of remembering referred to as episodic
memory? How can people retrieve the details of the
traffic accident they witnessed yesterday, or how they
spent New Year’s Eve, 1999? By definition, such
experiences represent unique events tied to a specific
point in time. General knowledge on the other hand is
likely to be used in a variety of contexts that strips its
original acquisition of any temporal specificity. Most
people know that Paris is the capital of France, for
example, without reference to the events through
which that knowledge was originally acquired. The
major consequence of the difference between these two
types of memory is that the retrieval of elements from
single events is more strongly influenced by the context
within which such elements occurred. To illustrate this
point, consider the following example based on an
experiment reported by Thomson and Tulving (see
Tulving 1983 for a more detailed account). The
experiment will be reported in some detail because it
embodies a very fundamental principle of memory
retrieval.

Suppose the word FLOWER is a sample member of
a list of 24 words presented to participants who will be
asked subsequently to recall as many of these words as
possible. During the initial presentation, some partici-
pants see the word FLOWER paired with another
word, fruit. The two words of each pair are weakly
associated, that is, for example, the word ‘FLOWER’
is occasionally (about 1 percent of the time) given as a
response to the word ‘fruit’ in normative free as-
sociation studies. Participants in a second group see
FLOWER without any pairing. For the recall test,
each of these groups is divided into two; one subgroup
receives the word fruit as a cue, the other subgroup
receives no cue. Thus, the experiment has four con-
ditions. In one condition the words are presented and
tested in isolation. Consider this the baseline con-
dition. In a second condition words are presented with
a paired word and this paired word is re-presented as
a cue at the time of recall. For the other two conditions
the paired word appears at presentation but not at
recall, or vice versa. How does recall for the three
conditions involving at least one presentation of the
weakly associated word compare with the baseline
condition? Not surprisingly, the condition in which
the associate appears at both study and test produces
substantially better recall than the baseline condition.
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Even more interesting is that the other two conditions
yield equivalent recall levels that are lower than the
baseline condition.

Suppose a further condition is added to the ex-
periment. In this new condition the target word is
again paired with a weak associate at presentation
(fruit—FLOWER), but in the recall phase, this cue is
replaced with a strong associate of flower (bloom) not
previously presented. A reasonable prediction for this
condition is that the presence of the strong associate
bloom when recall is being attempted should increase
the likelihood of the recall of FLOWER, perhaps to a
level higher than for the condition in which the weak
associate fruit was present, even although fruit but not
bloom was present at the study phase. In fact, exactly
the opposite is true. Not only is bloom a much poorer
cue than fruit, its presence reduces recall to well below
the baseline level. On the other hand, if FLOWER is
presented in isolation then bloom is a better cue than
fruit.

What can be concluded from this experiment? The
experiment demonstrates a principle that is of wide
significance and of fundamental importance to an
understanding of memory retrieval. In its most general
form, this principle states that successful retrieval
depends not only on the state of the memory trace, nor
only on the nature of the retrieval cue but rather on the
interactive relationship between the two. Retrieval
will, of course, be influenced both by the form of the
initial processing, and by the nature of the available
retrieval cues, but neither of these factors considered
separately will be sufficient to explain retrieval.

Consider the Thomson and Tulving results in these
terms. The event to be recalled is the presentation of
the word FLOWER. If one asks if this event will be
better remembered if it occurs in relative isolation or in
the context of the word bloom, there is no simple
answer. It will depend on what cues are available at the
time. Similarly if one asks which cue is better, bloom
or flower, for retrieving this event, again there is no
simple answer. All that can be said is that cue
effectiveness depends on the state of the memory trace,
which in turn depends on the context within which the
event occurred—in isolation, or in the presence of
bloom. Memory retrieval is context-sensitive (see
Encoding Specificity in Memory).

2.3 Some Examples of Context-sensiti�e Retrie�al

This context-sensitive view of memory retrieval has
important implications for the understanding of com-
mon memory phenomena. In everyday remembering
retrieval contexts will differ from one occasion to
another, providing a complex and varying set of
retrieval cues over which there can be little control.
Such contexts may vary greatly in their cue effective-
ness depending on their relationship to the conditions
under which the original event was experienced. This

strong effect of contextual cueing on retrieval offers a
more convincing explanation (than the fluctuating
trace strength view) as to why a memory that remains
stubbornly inaccessible on one occasion readily
springs to mind on another.

Even changes in the physical environment are
sufficient to influence retrieval. An experiment repor-
ted by Godden and Baddeley (see Baddeley 1993)
provides an interesting example. These researchers
were involved with the training of deep-sea divers.
They had divers learn material either while under
water or while sitting on land, and then tested them
either on land or under water. Their results show a
strong context effect in that memory is better if the
retrieval and learning environment are the same.
Similar results have been obtained by having learning
and retrieval occur in different rooms. The practical
implications of such result are straightforward and
exemplify some general principles. First, retrieval in
an environment radically different from that of the
original experience may be poorer compared with
recall in the same environment. Baddeley describes
previous anecdotal reports of the difficulty divers had
remembering underwater experiences when being
debriefed on the surface. Second, when there is some
control over the study environment, that environment
should be as similar as possible to the environment in
which retrieval will be required.

What is true of changes in the external physical
environment is also true of the internal or mental
environment, giving rise to a phenomenon known as
state dependency. For example, attempting to retrieve
material while in a state of marijuana or alcohol
intoxication is more likely to succeed if the original
event was also experienced in that state, rather than a
state of nonintoxication. (It should be noted, however,
that memory retrieval is always better when both
encoding and retrieval occur in the non-intoxicated
state.) Emotionally arousing material shows a similar
effect. Thus, people in a depressed mood may find it
easier to retrieve unpleasant experiences than pleasant
ones, a bias that can only serve to sustain the depressed
mood (see Mood-dependent Memory).

Such results can be used to develop techniques that
might improve a person’s ability to retrieve past
events. The dependency of retrieval on physical and
mental context suggests several possibilities. If some-
one is attempting retrieval in a physical environment
different from that of the original experience (which is
probably the usual situation), then retrieval can be
improved by having the person mentally place them-
selves in the original environment (Smith 1979). This
reinstatement of context is an important aspect of an
interview technique developed by Fisher and
Geiselman (1992) to facilitate the recall of eye-
witnesses. As an aside, it is interesting to note that this
interview technique achieves results that are at least as
good as those obtained through the use of hypnosis.
Contrary to popular opinion, there is nothing magical
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about hypnosis as a means of eliciting memories;
insofar as it succeeds, hypnosis exploits the same
principles of context reinstatement.

2.4 Failures of Memory

It may seem that human memory retrieval as it has
been thus far described is not radically different from
information retrieval in computer systems. In both
cases success depends on a compatible relation be-
tween a system of storage and a method of retrieval.
However, there are important differences. Computer
retrieval is typically an all-or-none affair; when suc-
cessful, the information is retrieved with perfect
fidelity. In the absence of physical damage or explicit
programming instructions, the stored information
remains unchanged and is uninfluenced by other input.
The downside of this fidelity is the relative inflexibility
of what will function as a successful retrieval cue.
Human memory retrieval is different. The highly
interrelated structure of human memory allows for
great flexibility, enabling it to answer all kinds of
unanticipated questions. Rather than locating a com-
plete and intact memory trace, a great deal of human
memory retrieval (especially episodic memory) is
better thought of as a form of pattern completion,
rather like the paleontologist’s reconstruction of an
entire animal from a few fossil bones.

The cost of this flexibility and constructive process-
ing is reduced accuracy. With computer retrieval, the
function of the retrieval cue (file name, key word, etc.)
is to locate the stored information; neither the retrieval
process nor the cue itself modifies this information.
With human memory the situation is different. There
is extensive evidence that, in the case of human
memory, the constructive, pattern-completion pro-
cess, along with the retrieval cue itself, play a role in
forming the content of the reported memory.

Errors attributable to the constructive process
usually reflect the misleading influence of existing
knowledge. Schacter (1996, p.103) describes the fol-
lowing simple demonstration based on experimental
work by Roediger and McDermott (1995). Partici-
pants studied a list of 15 words all associated with the
word sweet (candy, sour, sugar, etc.) although the
word sweet itself did not appear. A short time later,
they were asked whether the word sweet was in the list.
Schacter reports that in demonstrations with very
large audiences, 80–90 percent erroneously claim that
sweet was part of the list. The compelling aspect of this
demonstration is not merely the false recognition of
sweet, but that people claim to have a quite vivid
memory of the word and are highly confident that it
was on the list.

The content of retrieval cues, in the form of
questions and hints, can also help determine the
content of retrieved memories. In a classic study

(Loftus and Palmer 1974), participants saw a film of
two cars colliding. Some participants were asked to
estimate the speed of the cars when they hit each other.
For other participants the word hit was replaced with
other words such as smashed, or contacted. This
variation produced large differences in estimates,
ranging from 40.8mph for smashed, 34mph for hit,
and 31.8mph for contacted. The differences in cues
produced other effects. For example, participants
whose question had used smashed were more likely to
report that there had been broken glass although, in
fact, there had been none.

The potential distorting effects associated with the
constructive nature of retrieval have obvious impli-
cations for a wide range of activities ranging from legal
eyewitness testimony to psychotherapies that place a
strong emphasis on the recollection of past experi-
ences. These implications are often lost to interviewers
or therapists who regard memories as akin to books in
a library or files in computer memory—a passive
entity that once located and activated will emerge fully
intact. The reality of memory retrieval is different. On
the one hand the flexible constructive nature of
memory retrieval does make it possible to recall
experiences that at first appear to have been totally
forgotten. On the other hand, however, this same
property makes such recollections vulnerable to the
influences of the particular wording of questions, and
the general context (both physical and mental) within
which retrieval is attempted. For a more detailed
account of these matters see Eyewitness Memory:
Psychological Aspects and Reconstructi�e Memory,
Psychology of.

3. Conclusion

Our understanding of retrieval has advanced con-
siderably beyond the notion that the only determining
factor is the strength of the memory trace. It has also
become clear that a simple cue-dependency account is
inadequate. The memory trace is not a static entity
waiting for an appropriate cue to pluck it from some
mental shelf. Rather, retrieved memories are the result
of a complex interplay of stored information and
retrieval cue. The principles governing this interaction
are likely to be the major focus of future research.
Such research will provide greater understanding as to
why human memory, usually so dependable, can
sometimes be inaccurate or even totally false. A
particular challenge is to understand, not simply why
mistaken memories occur, but why such memories are
often indistinguishable from those that are genuine,
and are believed to be veridical with a high degree of
confidence. In this matter behavioral research is being
supplemented by brain imaging techniques that prom-
ise to identify the brain mechanisms that distinguish
false from real memories.

9617

Memory Retrie�al



See also: Declarative Memory, Neural Basis of;
Encoding Specificity in Memory; Episodic and Auto-
biographical Memory: Psychological and Neural
Aspects; Implicit Learning and Memory: Psycho-
logical and Neural Aspects; Learning and Memory:
Computational Models; Learning and Memory,
Neural Basis of; Memory, Consolidation of; Mem-
ory: Levels of Processing; Memory Models: Quanti-
tative; Memory: Organization and Recall; Memory
Problems and Rehabilitation; Memory: Synaptic
Mechanisms; Short-term Memory: Psychological and
Neural Aspects; Working Memory, Neural Basis of
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Memory: Synaptic Mechanisms

Memory has fascinated Western thinkers since the era
of the pre-Socratic philosophers. With time, however,
the focus of interest in memory has shifted first from
philosophy to psychology and, more recently, from
psychology to neural science. The reason that memory
has so occupied scholarship is that memory is a bridge
between the humanities, concerned with the nature of
human experience, and the natural sciences, concerned
with the mechanistic basis of that experience. Memory
is the glue that binds mental processes together across
time and that gives continuity and coherence to our

lives. Many of the characteristics that make each of us
unique arise from the enduring effects of our individual
experience.

The shift from philosophical to empirical investi-
gation into memory occurred in the nineteenth century
and involved three fundamental distinctions. At the
end of the nineteenth century, as academics gained
increasing faith in the scope and power of empirical
scientific research, they became emboldened to apply
experimental techniques to mental processes such as
learning and memory. The first steps were taken in
1885 by the German philosopher Hermann Ebbing-
haus, who transformed philosophical speculation
about memory into an experimental science. Ebbing-
haus was much influenced by the work of Weber,
Fechner, and Wundt in the psychophysical study
of sensation. These scientists showed that one could
apply objective experimental techniques to the study
of a behavioral process. Although the measurement
was the subject’s subjective response, these responses
proved to be quite reliable when the probe—
the stimulus used to elicit the response—was objective
and quantifiable.

In trying to develop a probe for memory, Ebbing-
haus hit upon the use of three-letter nonsense words
that had no relation to any language, thereby pre-
venting previous associations or experience from
affecting the process of learning and recall. By memor-
izing syllable lists of varying length and by testing his
recall at different points in time, Ebbinghaus was able
to deduce two important principles about memory
storage. First, he found that memory is graded—that
practice makes perfect. There was a linear relationship
between the number of training repetitions and the
extent of recall on the following day. Second, Ebbing-
haus anticipated the distinction between short and
long-term memory that has dominated modern think-
ing by noting that whereas a list of six or seven items
could be learned and retained in only one presentation,
longer lists required repeated presentation. The same
distinction between short and long-term memory was
apparent when Ebbinghaus plotted a ‘forgetting
curve,’ which he found to be biphasic: he rapidly
forgot information during the hour after training, but
forgetting was much more gradual after that, out to
periods as long as a month.

At the beginning of the twentieth century a second
important distinction was introduced into thinking
about memory by the theorist Richard Semon. Semon
divided memory into three components: (a) encoding
or acquisition of new information, (b) storage of that
information over time (in the form of what he termed
the engram), and (c) retrieval or decoding of the
information in a behaviorally conducive context
(Semon 1909–1923). Of these three components, the
engram, or the storage mechanism, has proven most
amenable to a biological line of inquiry.

A third distinction—not between temporal phases
or components of a given memory but between
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different types of memory and the brain systems that
mediate them—emerged only in the latter half of the
twentieth century. Studies by Brenda Milner and
others of patients with lesions of the brain in the
hippocampal formation and medial temporal lobe
have made it clear that memory is not a unitary faculty
of mind but can be divided into at least two
functionally distinct forms: explicit (or declarative)
memory which, at least in humans, involves conscious
recall and can be put into words; and implicit
(nondeclarative or procedural) memory, which is
revealed by a lasting, unconscious change in behavior
(Milner et al. 1998).

Despite the existence of these two fundamentally
different forms of memory, both Ebbinghaus’ dis-
tinction between short and long-term memory and
Semon’s distinction between encoding, storage, and
retrieval are quite general and apply to both. The
differences between implicit and explicit memory arise
from the way the molecular mechanisms for short and
long-term memory storage are embedded in the brain
systems that mediate the different forms of memory.

Here we will focus primarily on the mechanistic
aspects of memory, and specifically on the mechanisms
of storage. The different functional forms of memory
are addressed elsewhere in this Encyclopedia.

1. How Memory is Stored: The Cellular
Mechanisms of the Engram

In the early part of the twentieth century, Santiago
Ramon y Cajal, the great Spanish neuroanatomist,
introduced a theory about memory storage that is now
almost universally accepted. Cajal proposed that
synapses, the connections between neurons, are
plastic—that is, they can change over time and are
sensitive to their history. As a result, information can
be stored in the brain by changing the strength of pre-
existing synaptic connections between neurons
(Ramon y Cajal 1893). Cajal further suggested that
the change in the strength of connections between
neurons results from anatomical changes in the shape
of individual dendritic spines, the protuberances from
the dendrites of excitatory neurons on which many
synapses form.

In the subsequent decades there have been two
major elaborations of Cajal’s ideas, the first by Donald
Hebb in 1949 and the second by Eric Kandel and
Ladislau Tauc in 1965. In his oft-cited book, Hebb
(1949) proposed a homosynaptic rule for strength-
ening synaptic connections, according to which the
events that trigger synaptic strengthening occur at the
strengthened synapse itself. Hebb hypothesized that
‘when an action of cell A is near enough to excite a cell
B and repeatedly or persistently takes part in firing it,
some growth process or metabolic change takes place
in one or both cells such that A’s efficiency, as one of

Figure 1
Models of information storage in the brain. (A)
Dynamic storage in a reverberating circuit. (B)
Synaptic plasticity, proposed by Ramon y Cajal.
Synaptic plasticity can be homosynaptic. (B1), in which
patterned or repetitive synaptic activity alters the
strength of that synapse; or heterosynaptic (B2), in
which a modulatory interneuron alters synaptic
strength. See text for details

9619

Memory: Synaptic Mechanisms



the cells firing B, is increased.’ Because the strength of
the connection between a pre- and postsynaptic
neuron is increased when the firing of the postsynaptic
neuron is correlated or associated with the firing of the
presynaptic neuron, this sort of synaptic strengthening
has been termed associative.

After such an event, when the first of the two
neurons is activated (perhaps by a stimulus that
resembles the one to which it fired earlier) it has an
increased chance of leading to the firing of the second.
In addition to being homosynaptic and associative,
Hebb proposed that the synaptic strengthening be
input-specific: when two neurons fire coincidentally
the synapse between them should be strengthened, but
other synapses on either neuron should remain un-
changed.

Kandel and Tauc proposed in 1965 an additional,
heterosynaptic rule for strengthening synaptic
connections. They further proposed that this hetero-
synaptic strengthening could be of two sorts,
nonassociative or associative. In nonassociative
heterosynaptic facilitation, a synapse could be
strengthened without any change in the firing of either
the presynaptic or the postsynaptic neuron. This
occurs as a result of the firing of yet a third neuron, a
modulatory interneuron, that acts on the synapse to
increase its strength. In associative heterosynaptic
facilitation, the strengthening effect of the modulatory
neuron is further enhanced when the firing of the
modulatory input is associated in time with the firing
of the presynaptic neuron. Kandel and Tauc demo-
nstrated homosynaptic and both types of hetero-
synaptic plasticity in the mollusc Aplysia by mani-
pulating one and two inputs to a single cell (Kandel
and Tauc (1965).

The plastic change hypothesis of Cajal and its
elaboration by Hebb and by Kandel and Tauc,
however, represent only one of two competing theories
of the nature of the engram. An alternative to plastic
change at the synapse as the principle for information
storage was the idea of dynamic change, advanced by
Alexander Forbes and Lorente de No� . According to
their idea, information could be stored in neural
circuits without altering the synapses as a result of the
firing of reverberant networks of neurons or pairs of
mutually excitatory cells (Delisle Burns 1958).

Tests of these competing ideas in the 1960s showed
that it was difficult to establish reverberating activity
in the brain because of the abundance of inhibitory
interneurons that prevent the continuous cycling of
activity in practically every neural circuit. By contrast,
exploration of synapses showed that most chemical
synapses in the vertebrate brain as well as in invert-
ebrates have remarkable plastic properties. Beginning
in 1965 with the developmental studies of Hubel and
Wiesel and the studies of Kandel and Tauc, and the
work of Bliss and Lømo (to which we will return
below) several years later, a variety of forms of
synaptic plasticity were demonstrated in different

neuronal systems. It soon became clear that built into
the molecular architecture of many chemical synapses
is a remarkable capacity for modification.

2. Homo- and Heterosynaptic Plasticity are
Recruited by Learning and Ser�e for Memory
Storage

Showing that chemical synapses are plastic was one
thing; showing that such plastic changes are induced in
a behavioral context by learning is another. The first
rigorous experiment designed to explore whether or
not plastic mechanisms are induced by learning was
carried out in 1970 by Vincent Castellucci, Irving
Kupferman and their colleagues in Aplysia (Castel-
lucci et al. 1970). They identified a neural circuit
mediating a simple reflex—the gill withdrawal reflex to
stimulation of the siphon—and showed that it can be
modified by two simple forms of learning, habituation
and sensitization. In habituation, repeated presen-
tation of a novel stimulus leads to a gradual decrease
in the animal’s reflex withdrawal response as it learns
that the stimulus is innocuous. Habituation of this gill-
withdrawal reflex was accompanied by a homo-
synaptic decrease in the strength of the connection
between the siphon sensory neuron and the gill motor
neuron in the circuit. Sensitization is a form of learned
fear in which the animal recognizes a stimulus, such as
a shock to the tail, as being aversive and learns to
enhance its gill withdrawal response to a previously
neutral stimulus, such as a weak tactile stimulus to the
siphon. Sensitization of the gill withdrawal reflex was
accompanied by a nonassociative, heterosynaptic in-
crease in the strength of the same synaptic connection
between sensory and motor cells, brought about by the
activity in modulatory interneurons induced by the
noxious tail stimulus. Later studies at the same synapse
by Thomas Carew, Robert Hawkins, Tom Abrams
and their colleagues demonstrated that classical con-
ditioning gives rise to associative heterosynaptic fa-
cilitation. These several studies show that multiple
mechanisms of plasticity can coexist at a single synapse
and can be recruited by different forms of learning.

In 1973, Bliss and Lømo described a long-lasting
Hebbian form of homosynaptic plasticity in the
mammalian brain with potential relevance for explicit
forms of memory (Bliss and Lømo 1973). They found
that when the perforant path, a fiber track in the
hippocampal formation in the temporal lobe, was
repetitively stimulated in an anaesthetized animal,
subsequent responses in the dentate gyrus to single
stimuli were enhanced: the perforant path synapse had
been strengthened. This result was important for
several reasons. First, it showed that an enduring form
of plasticity exists in the adult mammalian brain.
Second, the hippocampus had been clearly implicated
in work by Penfield and Perot (1963) and by Scoville
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and Milner (1957) to be involved in human explicit
memory, so finding plasticity here was particularly
intriguing. Third, the plasticity was homosynaptic.
Further investigation of this form of plasticity (gen-
erically termed Long-Term Potentiation, or LTP)
showed that in most cases it is dependent on coincident
pre- and postsynaptic firing and is input-specific. It
thus has all the characteristics of a Hebb synapse.

More recent studies have revealed that the dis-
tinction between heterosynaptic and homosynaptic
mechanisms of facilitation is not absolute and that
both can commonly occur at a plastic synapse. For
example, detailed studies of classical conditioning in
Aplysia by Glanzman, Hawkins and their colleagues
revealed both associative heterosynaptic and homo-
synaptic mechanisms; interfering with either can dis-
rupt synaptic plasticity (Bao et al. 1997). In the
hippocampus, LTP can be induced in a purely homo-
synaptic way, without heterosynaptic participation.
But for the potentiation to persist for more than a few
hours in duration, heterosynaptic modulatory pro-
cesses seem to be required (Bailey et al. 2000).
Such observations suggest that memory storage often
requires both forms of plasticity. Whereas homo-
synaptic plasticity can serve as a learning mechanism
and as a mechanism of short-term memory, hetero-
synaptic mechanisms are often required for persistence
of long-term memory. This combinatorial utilization
of homo and heterosnaptic plasticity is emerging as a
major point in the study of synaptic plasticity, to
which we will return below.

3. Molecular Mechanisms of Plasticity in Specific
Model Systems

The experimental elimination of dynamic changes as a
major contributor to memory storage focused at-
tention on the chemical synapse as a site of infor-
mation storage in the brain, a focus that allowed a
concerted attack on its molecular mechanisms. As a
result of the classic early work of Bernard Katz and
Paul Fatt and a long list of others more recently, we
now know a great deal about the cell and molecular
mechanisms of synaptic transmission. This large body
of knowledge is now being brought to bear on the
synaptic mechanisms of memory storage and rep-
resents the starting point of all subsequent studies of
the mechanisms of plastic change.

The molecular mechanisms of plasticity and the
relationship of plasticity to simple forms of memory
were first studied in Aplysia (Kandel 1976). Studies of
the gill withdrawal reflex in the intact animal and
studies of components of the neural circuit in cell
culture have revealed several mechanistic themes that
seem tobe of general importance. First, just asmemory
has at least two temporal phases, many forms of
synaptic plasticity have an early and a late phase.

These phases are pharmacologically dissociable: the
early phase does not require new protein synthesis,
whereas the late phase is blocked by inhibitors of
either protein or mRNA synthesis. This implies that
the induction of synaptic plasticity recruits two distinct
signaling pathways, one of which operates rapidly at
the synapse and the other of which operates more
slowly and transmits a signal to the nucleus, where it
induces the activation of new genes required for long-
lasting plastic change. These two temporal phases of
synaptic plasticity seem to correspond to the two
temporal phases of memory described by Ebbinghaus.

The early phase of heterosynaptic plasticity in
Aplysia is initiated by tail stimuli that activate
modulatory interneurons, some of which release the
neurotransmitter serotonin. This serotonin activates
serotonergic receptors in the sensory neurons of the
reflex, which in turn activate an enzyme, adenylyl
cyclase, that increases the amount of the small intra-
cellular signaling molecule cAMP in the cell. cAMP
leads to early-phase enhancement of synaptic trans-
mission both by alteration of the electrical properties
of the sensory cell and by changes in the synaptic
machinery. Repeated activation of the modulatory
interneurons initiates the same category of events but
also leads to late-phase plasticity, which can last days
and is characterized by demonstrable structural alter-
ations at the synapse. Stimuli that induce late-phase
plasticity lead to the translocation of several different
signaling molecules to the nucleus of the presynaptic
cell (Bailey et al. 1996).

Despite the involvement of events in the nucleus,
late-phase plasticity in Aplysia and in other systems
retains its synapse specificity. This implies that the
products of the new genes that are activated during the
induction of enduring plasticity are somehow specifi-
cally targeted to the relevant synapse(s). The leading
hypothesis for this phenomenon at the beginning of
the twenty-first century involves synaptic tagging: the
synapses where plasticity is induced are somehow
marked such that the products of the relevant induced
genes are effective only at those synapses. A conse-
quence of this hypothesis is the phenomenon of
synaptic capture, in which weak stimulation of one
synapse can lead to lasting potentiation if the stimu-
lation occurs during a window after strong stimulation
of a separate synapse on the same cell. Synaptic
capture has been observed in Aplysia by Kelsey Martin
and her colleagues (Martin et al. 1997) and in mice by
Uwe Frey and Richard Morris (Frey and Morris
1997). Since synaptic capture in either homosynaptic
or heterosynaptic plasticity represents a specific break-
down of synapse specificity, synaptic capture may
have significant consequences for the encoding and
storage of information, but the role of this phenom-
enon remains unclear.

Parallel work has been carried out in the fruit fly
Drosophila by Ron Davis, Chip Quinn, Tim Tully, and
their colleagues. Genetic screens have revealed that
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many of the molecules implicated in synaptic plasticity
in Aplysia are also involved in learning in Drosophila.
For example, modulatory neurotransmitter receptors
and components of the cAMP second messenger
system have been associated with learning in this
organism. Such results suggest that not only the
general principles but also some of the details of the
mechanisms that emerge from study of an organism
such as Aplysia may be very generally applicable
(Davis 1996). Synaptic plasticity in mammals is best
characterized in the hippocampus. The most work has
been done at the Schaeffer collateral synapse, distinct
from the perforant path synapse first studied by Bliss
and Lømo (1973). At the Schaeffer collateral synapse,
LTP can be induced by various patterns of repetitive
stimulation of the axons coming into the synapse or by
simultaneous brief stimulation of the axons and
depolarization of the postsynaptic cell; both instances
conform to Hebb’s requirements. Hippocampal LTP
has an early and a late phase; the intracellular
messenger cAMP seems to be critical for the late phase
but less so for the early, which is induced by calcium
influx. Synapse specificity and synaptic capture have
been demonstrated. There remains considerable con-
troversy as to the precise molecular changes that
accompany plasticity at this synapse; it is likely that
changes in both the presynaptic and the postsynaptic
cell contribute, with the balance of contributors
shifting depending on the specifics of the inducing
stimulus.

While this form of homosynaptic plasticity has been
well studied, there is considerable evidence that hetero-
synaptic plasticity also has an important role at the
same synapses. Intracellular cAMP can be produced
either by appropriate patterns of calcium buildup or
by modulatory neurotransmitters in a heterosynaptic
fashion, and there is good evidence that both con-
tribute. As we note above, modulatory neuro-
transmitters can enhance the capacity for plasticity or
even induce it in the absence of neuronal stimulation,
and blockade of modulatory neurotransmitters blocks
the late phase of LTP at most synapses in the
hippocampus and amygdala. Blockade of modulatory
neurotransmitters in intact animals and in people can
interfere with the formation of memories under certain
circumstances (Cahill et al. 1994). Such observations
once again suggest that homosynaptic and hetero-
synaptic plasticity interact importantly at a variety of
synapses in the hippocampus and elsewhere in the
formation of memories.

Plasticity has been described in many other places in
the mammalian brain, most of which are described in
detail elsewhere in this Encyclopedia. In particular,
LTP has been described at the other synapses in the
hippocampus, in the amygdala, the neocortex, and the
striatum. A conjugate phenomenon, long-term de-
pression (LTD), has also been described in many of
these structures as well as in the cerebellum. In many
of these cases the characteristics emphasized above are

retained: early and late phases of plasticity, a critical
role for calcium influx, and the participation of second
messengers like cAMP. It seems likely that a set of
common molecular themes exists for most or all forms
of synaptic change.

4. Correlating Synaptic Change with Beha�ior

The postulate that synaptic change underlies various
forms of learning in invertebrates and in mammals is
difficult to demonstrate in more than a correlative
way. In many cases, manipulations that disrupt
synaptic plasticity also disrupt related forms of learn-
ing. This is particularly so in the correlation between
LTP at the Schaeffer collateral synapse in the hippo-
campus and forms of complex, hippocampus-
dependent spatial learning in rodents (Martin et al.
2000). While such correlations become impressive as
their number increases, there are some documented
exceptions. Furthermore, the manipulations involved
are rarely definitive. Whether by lesion, drug appl-
ication, or genetic change, any manipulation that
affects synaptic plasticity is likely to also have subtle
effects on normal synaptic function and on the
properties of neurons away from the synapse specifi-
cally being studied.

Such correlational studies suggest that synaptic
plasticity is necessary for at least some forms of
learning. Two other modes of investigation of the
connection between synaptic strengthening and learn-
ing are required to substantiate the hypothesis. First,
specific changes in the strength of a defined synapse or
set of synapses should be able to mimic learning and
thus to have a defined effect on the animal’s
behavior—that is, induction of plasticity should be
sufficient for learning. Second, learning in a normal
animal should in principle lead to changes in the
strength of some specific set of synapses. These two
types of experiment have been more challenging than
simple correlation of synaptic plasticity with capacity
for learning.

The first approach, changing behavior in a way that
resembles learning by altering the strength of a
synapse, has best been attempted in the cerebellum. As
described elsewhere in this Encyclopedia, the cerebel-
lum is involved in learning of coordinated motor
patterns and in the acquisition of certain classically
conditioned responses to arbitrary stimuli. The core of
the cerebellum’s neural architecture is the Purkinje
cell, which receives strong input from a single climbing
fiber(or a few of them) and weak input from as many
as 100,000 parallel fibers. The Purkinje cell is thus
ideally suited to learn associations between a single,
specific stimulus (represented by the climbing fiber)
and any of a large number of arbitrary stimuli
(represented by the parallel fibers). Learning in this
circuit is thought to be mediated in large part by
alteration in the strength of the synapses between the
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parallel fibers and the Purkinje cell, an alteration
which is controlled by the relative timing of climbing
fiber and mossy fiber activation.

In an early, pioneering study, Brogden and Gantt
showed that (a) when they stimulated the cerebellar
white matter they could sometimes produce an iden-
tifiable motor output, and (b) when they paired this
stimulation with a tone, that tone came to induce the
motor output independent of neural stimulation
(Krupa et al. 1993). This means that the direct
stimulation of the cerebellar white matter can sub-
stitute for the unconditioned stimulus in a classical
conditioning paradigm. In an elegant series of studies
using electrophysiological recording, lesions, stimu-
lation, and reversible inactivation, Thompson and his
colleagues have identified the climbing fiber of the
cerebellum as the critical white matter component that
can encode the unconditioned stimulus and they have
developed very strong evidence that the essential
memory trace for certain forms of classical condition-
ing is indeed formed and stored in the cerebellum
(Krupa et al. 1993). While such studies do not
specifically demonstrate a change in synaptic strength,
they do demonstrate that stimulation conditions
known to induce changes in synaptic strength can
mimic one or both of the stimuli in a learning
paradigm.

The most difficult aspect of the connection between
synaptic plasticity and learning is the demonstration
of changes in synaptic strength after demonstrable
learning has occurred in a normal animal. This has
been demonstrated in Aplysia and in the rat amygdala.
In Aplysia, sensitization, habituation, and classical
conditioning, three simple learning processes by which
the reflex response to a light touch is modulated, have
been shown to result in changes in the functional
strength of a specific synapse in the circuit that
underlies the reflex (Kandel 1976, Murphy and
Glanzman 1997). Such results greatly strengthen the
idea that synaptic change underlies learning in this
organism.

The rat amygdala is required for fear conditioning
to a tone—that is, for learning to associate a previously
neutral audible tone with a foot shock. Part of the
circuit underlying this learning phenomenon consists
of the projections from the auditory portion of the
thalamus, which relays auditory information about
the tone, to the lateral subnucleus of the amygdala.
There is some controversy as to whether the amygdala
then stores this information or simply plays a critical
role in orchestrating the storage of the tone-shock
pairing in other structures (Cahill et al. 1999). If the
former is the case, the synaptic plasticity concept
would predict a measurable change in synaptic
strength in the amygdala after fear conditioning.
Joseph LeDoux and Michael Rogan have demon-
strated LTP in �i�o at the synapse between the thalamic
projections and the lateral amygdala, and, import-
antly, they have demonstrated change at this synapse

after a specific tone-shock pairing (Rogan et al.
1997). This result lends critical support to the notion
that learning leads to plasticity of specific synapses.

5. Top-down and Bottom-up Approaches to
Learning and Plasticity

It is not coincidental that the clearest demonstrations
of a connection between learning and plasticity come
from Aplysia and from the amygdala, rather than
from the intensively studied hippocampus. The
Aplysia reflex circuit and the amygdala fear con-
ditioning circuit represent simpler neural systems in
which to study this connection, because the circuit that
mediates learning can (at least in principle) be clearly
identified. This allows one to start with a defined
learning behavior, delineate the circuit that mediates
it, and thus identify a relatively small number of
synapses at which the relevant plasticity may be
occurring. By examining only these synapses, one can
maximize the chance of finding meaningful synaptic
change. In brief, in simple systems, it is possible to
identify where to look. This sort of approach, where
the behavior comes first and the synapses are examined
later, can be called a top-down approach to the study
of learning.

The case is quite different in the hippocampus. In
this case, plasticity was described first (albeit in a
structure known to be required for certain forms of
learning), and behavioral tasks were tested later to
look for correlates to disruptions of that plasticity: the
approach is bottom-up. Furthermore, the type of
learning task in which the hippocampus is involved
(explicit or spatial learning) is vastly more complicated
than the simple associations studied in Aplysia and in
the amygdala, and the representation of information
in the hippocampus is likely to be more abstract.
While the Schaeffer collateral synapse is often referred
to as a single site, it actually represents approximately
1,000,000,000 individual synapses from cells in the
CA3 field of the hippocampus on to cells in the CA1
field. Even if the idea that plasticity at this synapse is
important for hippocampus-dependent learning is
correct, only a small subset of these synapses is likely
to be meaningfully altered in a given learning task: it is
not remotely clear where to look for the relevant
changes. For this reason, compelling demonstration of
the role hippocampal synaptic plasticity in learning
has proven difficult to achieve.

Plasticity in the cerebellum is perhaps an inter-
mediate case. The cerebellum’s role in learning was
described before plasticity, and we have a fairly clear
model of how information is encoded: in a classical
conditioning task, the climbing fiber encodes the
unconditioned stimulus, the parallel fiber encodes the
conditioned stimulus, and the Purkinje cell output
modulates a motor response. This gives one an idea of
where to look for meaningful synaptic change. How-
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ever, there are millions of Purkinje cells, and each
receives as many as 200,000 synapses from individual
parallel fibers. While there is strong evidence that
change at some parallel fiber-Purkinje cell synapses is
important, identifying the specific site (or sites) where
plasticity occurs in a given learning task is a daunting
task indeed and may be no easier than in the
hippocampus.

6. A Broader View

We have emphasized the two central models of how
synaptic plasticity may store information: homo-
synaptic plasticity and heterosynaptic plasticity. We
have also described evidence that the two may operate
both independently and in tandem at certain im-
portant synapses in the mammalian brain. A critical
current question in the biology of synaptic plasticity is
the relation between the two. While homosynaptic
plasticity seems to have a greater capacity for in-
formation storage because of its greater specificity,
heterosynaptic plasticity, at least in most systems,
leads to more long-lasting change. One clue to their
relationship comes from studies of the role of modu-
latory neurotransmitters in the hippocampus. In gen-
eral, modulatory neurotransmitters have an effect on
the late phase of plasticity but not on the early phase:
enhancing modulatory transmitters can increase the
capacity for long-lasting change, and blocking them
can truncate potentiation to just the early phase. One
possibility is that whereas homosynaptic plasticity,
with all its potential for specificity of connections,
contributes primarily to learning and short-term mem-
ory, heterosynaptic plasticity determines what infor-
mation is destined to enter into long-term storage: it
is the mechanism of memory.

We began this article with the suggestion that
memory has become a particularly attractive field for
the biologically minded neuroscientist because the
means of information storage have proven amenable
to analysis even without an understanding of the very
complicated processes by which behavioral infor-
mation is encoded into memory. The concept that
information can be stored in the changing strength of
individual synapses is an entre� e into this biological
mechanism. However, as we have seen, the complexity
of information encoding cannot be escaped for long: it
is only in Aplysia and in maximally simplified mam-
malian systems like the amygdala that it is at all clear
where to look for the plasticity that accompanies
learning. Correlative studies can increase our con-
fidence that forms of synaptic plasticity in the hip-
pocampus and elsewhere do matter for learning, but a
definitive demonstration will have to wait for a fuller
understanding of the more abstract encoding of
memory in these circuits.

See also: Amygdala (Amygdaloid Complex); Cere-
bellum: Associative Learning; Classical Conditioning,

Neural Basis of; Fear Conditioning; Long-term Dep-
ression (Cerebellum); Long-termPotentiation (Hippo-
campus); Memory, Consolidation of
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Men’s Health

The term ‘men’s health’ is used here to refer both to the
physical and mental health problems that are of
concern for men and to health differentials among
men. Moreover, when one speaks of ‘men’s health’ one
also draws attention to differences in the health and
health care needs of boys and men as compared to girls
and women. These differences extend far beyond the
obvious differences in the reproductive systems. Men
in most developed countries suffer more severe chronic
conditions than women. They also have higher death
rates for most leading causes of death and die about
six years younger than women on average. Biological
and social factors contribute to gender differences in
health. From a biological perspective, these gender
differences can be attributed to anatomical and
physiological differences between men and women.
Health behaviors are important factors influencing
health and longevity, and men are more likely than
women to engage in behaviors that increase the risk of
disease and death. A social constructivist approach
argues that the practices that undermine men’s health
are often signifiers of masculinity and instruments men
use in the negotiation of social power and status.
Because most of the research on men’s health has been
done in developed countries, this review is strongly
biased in that direction.

1. Mortality

Life expectancy is a synthetic measure of current
mortality conditions in a particular year, and it is
widely used as a general indicator of health and
mortality (see Life Expectancy and Adult Mortality in
Industrialized Countries). International comparisons
(World Health Organization 2000) indicate that in
1999 men’s life expectancy at birth was highest in
Japan with 77.6 years, followed by Sweden (77.1
years), and Australia (76.8 years). Life expectancy was
lowest in Sierra Leone (33.2 years), Niger (37.2 years),
and Zambia (38.0 years). Men’s life expectancy at
birth rose dramatically during the twentieth century in
developed countries. For example, from 1900 to 1995,

men’s life expectancy increased by 30 years in France,
25 years in Sweden, and 26 years in the USA. Progress
in the area of mortality was evident also at older ages.
Men’s remaining life expectancy at age 80 almost
doubled—from about four years in 1900 to about
seven years in 1995. Improvements in survival at older
ages have been more pronounced in recent decades
than they were in earlier ones.

Although these secular improvements are impres-
sive, they lag behind the improvements observed for
women. As a consequence the gender gap in mortality,
which favors women, widened during the twentieth
century. In developed countries today men die about
six years earlier than women on average. Gender
disparities inmortality vary considerably inmagnitude
across countries, with gender differences in life ex-
pectancy as high as 11.3 years in the Russian Fed-
eration and 11.1 years in Kazakhstan (World Health
Organization 2000). Also in most developing countries
men have a lower life expectancy than women.
However, the gender differences in these countries are
somewhat smaller in magnitude. Gender differences in
life expectancy are very small or even reversed in
countries that exhibit pronounced discrimination
against women, such as India.

The mortality disadvantage of men is present at all
ages. There is some evidence that this male disad-
vantage starts even before birth. The sex ratio at
conception is unknown. More than two-thirds of
prenatal mortality occurs before pregnancies are
clinically recognized, and the sex ratios for those very
early deaths are also unknown. Evidence reviewed by
Waldron (1998) suggests that between the second and
fifth months of pregnancy male embryos have higher
mortality risk than female embryos. Data for de-
veloped countries show that males had higher rates of
late fetal mortality than females in the early and mid-
century but that those sex differences decreased late in
the twentieth century. No significant sex differences in
late fetal mortality risk have been observed in recent
data for a number of developed countries.

At the start of the twenty-first century the sex ratio
at birth (boys�girls) in developed countries varies
between 1.04 and 1.07. This ratio is elevated in
countries with a strong son preference such as China
(with sex ratios of 1.11 to 1.13 in the late 1980s). Infant
and childhood mortality is higher for boys than for
girls and these higher death rates for males continue
throughout the entire life span. Higher male death
rates at all ages translate into a population sex ratio
that is increasingly unbalanced with age. Among
octogenarians in developed countries there are more
than twice as many women as men, and among
centenarians women outnumber men by a factor of 4
to 6.

Consistently higher male mortality across ages and
countries has led some authors to conclude that men
are inherently more fragile than women for biological
reasons. Sex hormones have been identified as making
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a major contribution to the gender gap in mortality.
These hormones modulate the cholesterol-carrying
lipoprotein patterns, and women have a healthier
lipoprotein pattern than men (Hazzard 1986). It has
also been suggested that there is an advantage to
having two X-chromosomes (Christensen et al. 2000).
Sexual selection theory, a part of evolutionary theory,
has been used to explain the origins of sex differences
in mortality. In humans and some other species,
females typically make a greater parental investment
in their offspring than do males. For a woman, this
investment includes a nine-month gestation period,
which is followed by lactation and much subsequent
nurture. Evolutionary psychologists argue that sex
differences in parental investment favor different
reproductive strategies for men and women and,
consequently, that different traits were selected for in
men and women. The greater female parental invest-
ment becomes a resource for which males compete
and which thus limits their fitness. Wang and Hertwig
(1999) argued that reproductive success and personal
survival tend to be antagonistic goals in human males,
because males’ design for personal survival is com-
promised by the requirements for achieving success in
intrasexual competition. In contrast, reproductive
success and personal survival tend to be inter-
dependent goals in human females, because the
mother’s presence is critical for the survival of the
child. This argument suggests that evolution has
favored traits that increase reproduction in males and
traits that increase survival in females. Sexual selection
theory is consistent with the female survival advantage
that is evident across ages and countries. However,
sexual selection theory alone cannot explain why
gender differences in mortality increased so noticeably
during the twentieth century. In addition to biological
factors, social and behavioral influences are clearly
important determinants of men’s health and of gender
differences in death rates.

2. Morbidity and Disease

The leading cause of male deaths in developed coun-
tries is heart disease, followed by cancer, accidents,
and cerebrovascular disease. The leading causes of
death differ by age. In the USA in 1998, accidents were
the leading cause of death for boys and men aged 1 to
44 (Murphy 2000). Cancer was the leading cause of
death for those aged 45 to 64, while heart disease was
the leading cause for those aged 65 and older. These
age-related patterns were similar for women and men.
For each of the 10 leading causes of death, however,
age-adjusted death rates were higher for men than for
women. The greatest gender difference in age-adjusted
death rates was for suicides, with a mortality sex ratio
of 4.3 male deaths to 1 female death. The smallest
gender differences were for stroke and hypertension,
each with a ratio of 1.1 male deaths to 1 female death.

It has long been believed in social epidemiology that
men die earlier than women, but that women have
poorer health than men. This paradigm of higher
morbidity for women has recently been challenged.
MacIntyre et al. (1996) examined two large British
data sets and concluded that the magnitude and
direction of gender differences in morbidity vary
according to the condition in question and to the
phase of the life span. Excess female morbidity was
found consistently across the life span only for
psychological distress, and it was far less apparent, if
not reversed, for a number of physical symptoms and
conditions. In a similar vein, Verbrugge (1989) pointed
out that women’s excess morbidity tends to be limited
to symptoms and less serious conditions, while men
have higher prevalence rates for heart disease, athero-
sclerosis, emphysema, and other fatal conditions.

Men’s lower rates of anxiety, depression, and
general emotional malaise seem to be a consistent,
international phenomenon. Courtenay (2000b) sug-
gested that denial of depression is one of the means
men use to demonstrate their manhood and to avoid
relegation to a lower status position relative to women
and other men. A consequence of such denial may be
a form of unhappiness that finds expression in higher
drug use and alcohol consumption (Schofield et al.
2000).

3. Health Disparities Among Men

There are pronounced differences in men’s health and
life expectancy across countries. Boys born in affluent
societies, such as Japan and the USA, can expect to
live more than 30 years longer than boys in the poor
countries of sub-Saharan Africa. There are also
considerable health disparities within developed
regions. Of particular concern is the recent mortality
crisis affecting men in the former Soviet republics.
From 1992 to 1994, the life expectancy of Russian men
dropped by 6.1 years, and the gender difference in life
expectancy increased to an astounding 13.6 years
(Shkolnikov et al. 1998). Efforts to detect the under-
lying causes of the crisis suggest that the mortality
upsurge cannot be explained by the collapse of the
health care system or environmental pollution. In-
stead, psychological stress caused by the shock of an
abrupt and severe economic transition is likely to have
played a major role, perhaps mediated by the adverse
health effects of excessive alcohol consumption. Simi-
lar patterns are also evident in the former Soviet
republics other than Russia, although they are less
pronounced there. These patterns provide a telling
example of the profound effects that psychological
and behavioral factors can have on men’s health.

Particular groups of men and boys within a society
have elevated health risks. These groups include
African-American men (in the USA), gay men, home-
less men, men in prison, men with disabilities, and
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unemployed men. Social hierarchies within societies
are linked with health differentials. Men of lower
socioeconomic status and those who are less socially
integrated exhibit poorer health outcomes when
measured in terms of mortality, disability, chronic
illness, or injury rates (see Life Expectancy and Adult
Mortality in Industrialized Countries; Mortality Dif-
ferentials: Selection and Causation).

4. Health Beha�ior

Many health scientists believe that health behaviors
and lifestyles are among the most important factors
influencing health and longevity and that both men
and women can substantially decrease their health
risks by adopting appropriate preventive practices.
Men are more likely to adopt beliefs and behaviors
that increase their risks and less likely to engage in
behaviors that are linked with health and longevity.
Gender differences in alcohol abuse are particularly
pronounced. National survey data from the USA
indicate that about 13 percent of men are classified as
heavy drinkers, as compared to only 3 percent of
women (Waldron 1995).

Cigarette smoking is probably the single most
important behavioral risk factor for disease and
premature mortality. In many developed countries,
the prevalence of cigarette smoking is declining and
gender differences in smoking behavior have been
decreasing for decades, but even today cigarette
smoking continues to be more prevalent among men.

There is evidence that regular physical activity
reduces the risk of major chronic diseases. Many
authors have noted that in general, men are slightly
more physically active than women. However, the type
and intensity of physical activity seem to differ by
gender. It appears that men are more likely to engage
in infrequent but strenuous activities that may increase
the risk of injury (such as weight-lifting or team
sports). In contrast, women seem to be more likely to
engage in regular, light to moderate exercise (e.g.,
walking, gardening, housework) that confers optimal
health benefits (Courtenay 2000a).

Regular medical examinations are critical for the
early detection of many diseases and may result in a
better prognosis. It is true that women visit physicians
more often than men, but this difference is observed
primarily for conditions that are not major causes of
death. Gender differences in health care utilization
generally begin to disappear when the health problem
is more serious. For heart disease and most types of
cancer, women delay seeking medical care as long as
or longer than men, and thus do not have a better
prognosis in the case of illness (Waldron 1995).

Courtenay (2000a) reviewed the evidence on gender
differences in more than 30 health practices, including
self-examinations, dietary practices, safety belt use,

violence, and various risk-taking behaviors. He con-
cluded that men are significantly more likely than
women to engage in practices that increase the risk of
disease, injury, and death. These behaviors tend to co-
occur in healthy or unhealthy clusters, and the
interaction of unhealthy practices (e.g., cigarette
smoking combined with alcohol abuse) may com-
pound men’s health risks.

5. Masculinity and Men’s Health

Some recent sociocultural studies on men’s health and
illness have been influenced by critical feminist
theories. These studies focus on gender as a key factor
for understanding the patterns of men’s health risks
and men’s psychological adjustment to illness. The
term gender encompasses expectations and behaviors
that individuals learn about masculinity and femi-
ninity (see Masculinities and Femininities). From a
social constructivist perspective, both men and women
construct gender by adopting from their culture
concepts of masculinity and femininity. In this view a
person’s gender is not something one is, but rather
something one does in social interactions.

There is very high level of agreement within societies
about what are considered to be typically masculine
and typically feminine characteristics. For example,
typically masculine gender stereotypes in contempor-
ary Western societies include aggression, competitive-
ness, dominance, independence, and invulnerability
(Moynihan 1998). These stereotypes provide collective
and dichotomous meanings of gender, and they often
become widely shared beliefs about who men and
women innately are. People are encouraged to con-
form to these stereotypic beliefs and behaviors. In
most instances men and women do conform, and they
adopt these dominant norms of masculinity and
femininity.
Courtenay (2000b) argued that health-related beliefs
and behaviors are prominent means for demonstrating
masculinity and femininity. Health behaviors can be
understood as ways of constructing or demonstrating
gender, and the ‘doing of health’ is a form of ‘doing
gender.’ Men use health beliefs and behaviors to
demonstrate masculine ideals that clearly establish
them as men. Among these health-related beliefs and
behaviors are the denial of weakness and vulnerability,
emotional and physical control, the appearance of
being strong and robust, dismissal of any need for
help, a ceaseless interest in sex, and the display of
aggressive behavior and physical dominance.

In exhibiting masculine ideals with health behavior, men
reinforce cultural beliefs that men are more powerful and less
vulnerable than women; that men’s bodies are structurally
more efficient than and superior to women’s bodies; that
asking for help and caring for one’s health are feminine;
and that the most powerful men among men are those
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for whom health and safety are irrelevant (Courtenay 2000b,
p. 1389).

In these ways masculinity is constructed and defined
at the expense of men’s health. For instance, fear of
being ‘soft’ may deter men from applying sunscreen to
prevent skin cancer, and the need to display toughness
to win peer approval may result in violence or risky
driving. Similarly, men are demonstrating dominant
norms of manhood when they refuse to take sick leave
from work, when they boast that drinking does not
impair their driving, or when they brag that they have
not been to a doctor for a very long time.

6. Conclusion

Although health research has frequently used males as
study subjects, it has typically neglected to examine
men and the health risks associated with men’s gender.
However, men’s greater susceptibility to disease and
premature death is being increasingly noted, and the
health of men is becoming a public health concern.
Men’s health advocates have pointed out that it is
important to contest stereotypes of masculinity that
are widely disseminated and deeply entrenched in the
healthcare system and other institutions. It has also
been suggested that behavioral interventions designed
to improve health behaviors should prove effective for
prevention, because these behaviors are important
determinants of health and longevity. Considering
that many health practices are differentially linked to
notions of masculinity and femininity, the design of
gender-specific interventions may be required to yield
effective outcomes (Weidner 2000).

See also: Gender and Cardiovascular Health; Gender
and Health Care; Gender and Physical Health; Gender
Role Stress and Health; Health Behaviors; Physical
Activity and Health; Reproductive Rights in De-
veloping Nations; Smoking and Health; Women’s
Health; Y-chromosomes and Evolution
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Mental and Behavioral Disorders,

Diagnosis and Classification of

1. Introduction: Principles and Aims of
Classification Systems for Mental Disorders

All scientific disciplines use conventions to specify
how the relevant phenomena of their respective fields
should be defined and labeled (the nomenclature) and
according to which criteria and aspects they should be
organized and classified in order to simplify complex
data and phenomena on the basis of similarities and
differences in order to facilitate communication. In
medicine, such nomenclatures and classification
systems are key prerequisites for the diagnostic identi-
fication of patients and their disorders within the
clinician’s diagnostic process. This is the process by
which a diagnostician assesses and evaluates specific
phenomena of an individual’s laboratory findings,
complaints, and behaviors in order to assign the
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patient subsequently to one or multiple diagnostic
classes in the respective system.

Key requirements of diagnostic classifications
systems in medicine are:

(a) reliability in terms of the consistency with which
diagnostic classificatory decisions are made;

(b) validity in terms of agreement between basic
research and clinical utility for intervention, for
example;

(c) comprehensiveness in terms of coverage of all
relevant disease phenomena across the age span;

(d) relevance for prognosis in terms of further
course, remission, and relapse;

(e) utility for research in terms of the consistent and
reliable collection of data to permit the generation and
testing of hypotheses.

Since Hippocrates’ time, there have been numerous
attempts to classify psychiatric diseases according to a
few major classes. The systematic and scientifically
based search for such classification systems is, how-
ever, a relative recent phenomenon. Kraepelin’s
influential experimental-based distinctions and vari-
ous nosological modeling exercises that separated
mood disorders from dementia praecox (later known
as schizophrenia), along with the increasing avail-
ability of research methods and competing concepts,
gave rise to the development of numerous phenom-
enological classification attempts in the first half of the
twentieth century. Most of these systems of thought
are, however, based on dubious or speculative etio-
logical assumptions and use a wide range of variably
defined cognitive, affective, and behavioral signs and
symptoms along with aspects of course, outcome, and
intensity as the key defining characteristics of
mental disorders. Despite the fact that almost all of
these systems focused on only a few forms of mental
disorders, there was little agreement among these
different classification systems in terms of principles
and common concepts. Consequently, until 1950,
there were hundreds of various psychiatric classi-
fication systems worldwide, which did not comply
with the key requirements of classification systems in
terms of comprehensiveness, reliability, validity, and
utility for research and intervention (Blashfield
1984).

This heterogeneity reflected, on the one hand, the
multifaceted presentations of mental disorders with
regard to biological, social, and psychological mani-
festations and, on the other, the poor state of scientific
research and knowledge concerning the nature and the
causes of mental disorders until the mid-twentieth
century. A further obstacle is that, for modern
medicine, the ideal and ultimate goal of diagnostic
classification systems is a ‘nosological’ classification
(see Nosology in Psychiatry). The term nosology refers
to an integrative and comprehensive derivation of
models of diseases within the framework of a logical
order, according to specified ‘natural criteria’ that are
based not only on shared similarities and differences of

all objectively given logical phenomena, but also on
their respective etiological and pathogenic factors
(e.g., genetic, neurobiological, psychological) proven
to be of relevance in experimental and empirical
research. For mental disorders, the derivation of such
logical, natural, and comprehensive systems of ill-
nesses seems premature. Therefore, even now, current
classification systems for mental and behavioral dis-
orders (previously called psychiatric classification
systems) remain mainly descriptive and phenomen-
ological. Thus, strictly speaking, they have to be
considered as typologies.

Although recent research progress in neurobiology
and psychology have led to increasing agreement
about more adequate classification principles, it seems
unlikely that there will ever be absolute and infallibly
perfect criteria for mental disorders as well as a true
classification of diseases: first, because of the com-
plexity of what could be summarized under mental
and behavioral disorders; second, because of the
dependence of progress in scientific knowledge about
the causes, nature, course, and outcome of mental
disorders. Furthermore, the term mental disorders
implies a distinction between ‘mental’ disorders and
‘physical’ disorders, which is, according to our current
knowledge, a reductionist anachronism of mind-body
dualism. There is compelling scientific evidence that
there is a lot that is physical in mental disorders, as
well as much that is mental in physical disorders. It
seems fair to emphasize that the problem raised by the
term mental disorders has been much clearer than any
solution; thus the term unfortunately persists in the
titles of all classificatory systems because no appro-
priate substitute has yet been found.

In light of this continuing dilemma, it was agreed in
the 1980s and 1990s to use descriptive, phenomeno-
logical, psychopathological classification systems of
mental and behavioral disorders, instead of noso-
logical ‘psychiatric’ systems. Examples of up-to-date
nomenclatures and respective classifications for men-
tal and behavioral disorders that will be highlighted
here are chapter F (Mental and Behavioural
Disorders) of the tenth revision of the International
Classification of Diseases (ICD-10, WHO 1991), as
well as the Diagnostic and Statistical Manual of
Mental Disorders, 3rd and 4th revisions (DSM-III
and DSM-IV, American Psychiatric Association 1980,
1994). As DSM-IV is the major diagnostic classi-
fication system used in scientific research around the
world, this overview focuses primarily on DSM-IV
because of its greater stringency and scientific utility.

2. Towards a Systematic and Comprehensi�e
International Classification of Mental Disorders

The 8th revision of the WHO International Classi-
fication of Diseases, injuries and causes of death (ICD-
8, WHO 1971) in the 1960s signaled the beginning of
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systematic efforts at an international level to make a
serious attempt to develop a unified system of classi-
fication of mental disorders. However, despite
improvements brought about by this attempt and its
9th revision (ICD-9, 1978) with regard to agreement
about the core spectrumof classes of relevant disorders
and increased comprehensiveness, the diagnostic
guidelines remained limited to narrative descriptions
that provided neither a well-defined nomenclature and
glossary nor specific diagnostic criteria. Although
ICD-8�9 presented for the first time a more com-
prehensive and systematic tabulation of mental
disorders, they relied almost exclusively on clinical
judgment and its application by psychiatrists. There-
fore, they were appropriately labeled Psychiatric
Classification Systems. Due to ICD-8�9’s narrative
nature, which did not include explicit criteria and rules
and which was strongly bound to so-called ‘clinical
judgments by psychiatrists,’ diagnosing of mental
disorders was more an art than a science, plagued by
unreliability and lack of validity and research and
clinical utility.

With the increasing interest in systematic basic and
applied research on mental disorders and the need for
cross-national multicenter studies, it became quickly
evident that even broad ICD diagnoses such as anxiety
neurosis, depressive neurosis, and schizophrenia could
not be compared between countries or even between
various psychiatric schools within any given country.
Another shortcoming of these systems was that they
were not uniformly accepted by other core scientific
disciplines such as psychology, neuropharmacology,
and other allied disciplines that had gained greater
influence inmental disorders research and intervention
since the 1960s.

The increasing degree of dissatisfaction in psy-
chiatry, clinical psychology, and the allied disciplines
stimulated greater opposition and a search for alterna-
tive approaches: (a) antipsychiatric movements and
sociological alternatives that defied the usefulness of
any psychiatric diagnoses; (b) unitarian positions that
classified mental disorders by degree of disturbance of
key functions; and (c) a ‘diagnostic nihilism’ that was
especially pronounced in both clinical psychology and
psychoanalytical schools of thought. The latter, in
particular, emphasized the need for alternative classi-
fication systems built, however, on yet partly unproven
etiological and therapeutic models that seemed to
promise at least greater utility for therapeutic
decisions.

At the same time psychology, and clinical psy-
chology in particular, started to provide new, prom-
ising methods and behavioral, psychophysiological,
and cognitive models based on experimental research.
Increasingly psychometric and psychopathometric
studies attracted attention, especially in the context of
new behavioral and pharmacological treatments that
became available for many mental disorders. Em-
pirical psychological methods, such as the use of

psychometric instruments (i.e., self-report and
clinician-rated) based on test theory and key psycho-
metric properties of objectivity, reliability, and
validity, were used in more detailed and reliable
assessments and descriptions of observable mani-
festations of acute and chronic psychopathological
phenomena. These developments offered various
rational ways of improving the diagnostic classi-
fication process in terms of reliability, as a prerequisite
for improved future validity (Matarazzo 1983), and
were also instrumental for subsequent progress in
neurobiological, genetic, and psychopharmacological
research in mental disorders.

3. Explicit Criteria and Operationalized
Diagnoses within a Comprehensi�e Multi-axial
Classification System

The advent of DSM-III (American Psychiatric As-
sociation 1980) and their fourth revision DSM-IV
(American Psychiatric Association 1994) marked the
beginning of the contemporary era in the diagnosis
and classification of mental disorders. More consistent
with the preceding psychometric studies and linked
validation work, every diagnostic category—from
infancy to old age—was now given an operational
definition, strictly descriptive and as ‘neutral’ as
possible. Necessary symptoms and phenomena were
specified, along with rules on how to calculate a
diagnostic decision based on signs, symptoms, and
their duration; syndromes and diagnostic exclusions
were also included (Table 1).

This ‘atheoretical’ (in the sense of deleting
‘unproven’ nosologies) and descriptive approach sub-
stantially increased the diagnostic reliability of the
assessment of psychopathology and the process of
making diagnostic decisions of mental disorders
(Wittchen and Lachner 1996). Furthermore, due to
the empirical nature of this approach, subsequent
revisions and improvements of the reliability, validity,
and clinical and research utility of this classification
system could begin to be systematically related to
empirical evidence derived from the application of
these strict criteria. Although one needs to acknowl-
edge that not all of these criteria have yet been fully
validated by data about important correlates, clinical
course and outcome, family history, and treatment
response, they are at least partially based on empirical
studies. These DSM criteria could be regarded as
helpful intermediate steps which we can expect will
lead to further refinements following further studies.

3.1 Operational Diagnostic Criteria

The DSM-III�IV approach is superior to previous
classification systems in terms of observability (em-
phasis on explicit behavioral symptoms), reliability (in
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Table 1
DSM-IV—Multiaxial classification and groups of disorders covered

Axis I Clinical Disorders
Other Conditions That May Be a Focus of Clinical Attention

Axis II Personality Disorders
Mental Retardation

Axis III General Medical Conditions
Axis IV Psychosocial and Environmental Problems
Axis V Global Assessment of Functioning

Axis I disorders

Disorder Usually First Diagnosed in Infancy,
Childhood, or Adolescence
(excluding Mental Retardation, which
is diagnosed on Axis II )

Delirium, Dementia, and Amnesic and Other Cognitive Disorders
Substance-Related Disorders
Schizophrenia and Other Psychotic Disorders
Mood Disorders
Anxiety Disorders
Somatoform Disorders
Factitious Disorders
Dissociative Disorders
Sexual and Gender Identity Disorders
Eating Disorders
Sleep Disorders
Impulse-Control Disorders Not Elsewhere Classified
Adjustment Disorders
Other Conditions That May Be a Focus of Clinical Attention

Axis II disorders

Paranoid Personality Disorder
Dependent Personality Disorder
Schizoid Personality Disorder
Obsessive-Compulsive Personality
Schizotypal Personality Disorder
Antisocial Personality Disorder
Borderline Personality Disorder
Histrionic Personality Disorder
Narcissistic Personality Disorder
Avoidant Personality Disorder
Personality Disorder Not Otherwise Specified

Mental Retardation

Axis IV Psychosocial and Environmental Problems

Problems with primary support group
Problems related to the social environment
Educational problems
Occupational problems
Housing problems
Economic problems
Problems with access to health care services
Problems related to interaction with the legal system�crime
Other psychosocial and environmental problems
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terms of agreement among clinicians), validity (in
terms of agreement with other criteria), feasibility
(ease of administration), coverage (covering all dis-
orders of clinical significance in the mental health
system), and age sensitivity (from infancy to old age).
It also acknowledges the continuous need to increase
further the observability, reliability, validity, feasi-
bility, coverage, and age sensitivity of the system, as
well as to modify the specific diagnostic categories in
light of empirical advances in mental health research.

3.2 Definition of Mental Disorder

Although there is still no perfect definition or precise
boundaries for what constitutes a mental disorder
(similar to the concepts of somatic disorder and
physical health), DSM-III has at least attempted to
specify what constitutes a mental disorder:

Each mental disorder if conceptualized as a clinically signifi-
cant behavioral or psychological syndrome or pattern that
occurs in a person and thus is associated with present distress
(a painful symptom) or disability (impairment in one or more
important areas of functioning) or with a significantly
increased risk of suffering death, pain, disability or an
important loss of freedom. In addition, this syndrome or
pattern must not be merely an expectable response to a
particular event, e.g., the death of a loved one. Whatever its
original cause, it must currently be considered a manifestation
of a behavioral, psychological or biological dysfunction in the
person. Neither deviant behavior (political, religious or
sexual) nor conflicts that are primarily between the individual
and the society are mental disorders unless the deviance or
conflict is a symptomof dysfunction in the person as described
above. There is no assumption that each mental disorder is a
discrete entity with sharp boundaries (discontinuity between
it) and other mental disorders or between it or no mental
disorder. (American Psychiatric Association 1994)

3.3 Multi-axial E�aluation

There is increasing evidence that the complexity of
mental and behavioral disorders cannot be described
adequately by focusing merely on psychiatric
symptoms. Therefore, in accordance with previous
studies, DSM suggested classifying patients with
regard to phenomena on five axes (Table 1). In its
entirety, the multiaxial system provides a biopsycho-
social approach to mental disorders and their assess-
ment.

3.4 Descripti�e Approach

The etiology or pathophysiological processes are
known in detail for only a few mental disorders, such
as for so called ‘organic mental disorders’ where
organic (biological) factors have been proven to be
necessary for the development and maintenance of the
respective disorder. For most of the other disorders,

however, the etiology is unknown, beyond the finding
that, for all disorders, a complex vulnerability-stress
model seems to be the most adequate. Although many
theories have been advanced to explain core-psycho-
pathological processes for some disorders, the
explanations at this point remain unsatisfactory and
thus do not provide a firm basis for classification.
Therefore, current classification systems for mental
disorders are largely atheoretical with regard to the
specific etiology or pathophysiological processes. The
current system is descriptive, referring to the fact that
the definitions of disorders are generally limited to
descriptions of the clinical features of the disorders,
consisting of easily identifiable behavior signs or
symptoms, such as pathological anxiety reactions (i.e.,
panic attack), mood disturbances, and certain psy-
chotic symptoms that require a minimal amount of
inference on the part of the observer (Table 2).

The descriptive approach is also used to group
mental disorders into diagnostic classes by the use of
operationalized definitions which specify in a proto-
typical way all the mandatory symptoms and ad-
ditional criteria used for the diagnosis of a disorder.
All of the disorders with a known etiology of patho-
physiology are grouped into classes on the basis of
shared clinical features. Others are classified according
to a key syndrome, such as the presence of anxiety
reactions and avoidance behavior in anxiety disorders.

3.5 Systematic Description

Beyond the operationalization of diagnosis, the des-
criptions of disorders are more comprehensively de-
scribed in terms of essential features, associated
features, age-of-onset, course impairment compli-
cations, predisposing factors, prevalence, familial
patterns, and differential diagnosis. This provides a
better understanding of the disorder itself and has
been shown to reduce the degree of misinterpretation
of the explicit diagnostic criteria for symptoms,
syndromes, and diagnosis by users in research and
clinical settings.

3.6 Comorbidity

DSM’s goal of a broader descriptive and atheoretical
psychopathological classification system has necess-
arily led to a considerable increase in the number of
diagnoses covered and in a substantially higher rate of
patients with multiple diagnoses. The occurrence of
more than one specific mental disorder in a person has
been labeled ‘comorbidity’ (see Comorbidity). Unlike
previous systems, which used questionable hier-
archical rules to reduce the substantial degree of co-
morbidity in an attempt to arrive at a core or main
diagnosis, DSM-IV encourages the assignment of
multiple diagnoses, both cross-sectionally as well as
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Table 2
Examples for explicit criteria and operationalized diagnoses in DSM-IV

A. Syndromal Level—Criteria for Panic Attack
A discrete period of intense fear or discomfort, in which four (or more) of the following symptoms developed
abruptly and reached a peak within 10 minutes:

(1) palpitations, pounding heart, or accelerated heart rate
(2) sweating
(3) trembling or shaking
(4) sensations of shortness of breath or smothering
(5) feeling of choking
(6) chest pain or discomfort
(7) nausea or abdominal distress
(8) feeling dizzy, unsteady, lightheaded, or faint
(9) derealization (feelings of unreality) or depersonalization (being detached from oneself)

(10) fear of losing control or going crazy
(11) fear of dying
(12) paresthesia (numbness or tingling sensations)
(13) chills or hot flushes

B. Diagnostic criteria for Panic Disorder without Agoraphobia
Both (1) and (2)

recurrent unexpected panic attacks
at least one of the attacks has been followed by at least 1 month (or more) of one
(or more) of the following:

—persistent concern about having additional attacks
—worry about the implications of the attack or its consequences (losing control, heart attack)
—significant change in behaviour related to the attacks

I. Absence of Agoraphobia.
I. The panic attacks are not due to the direct physiological effects of a substance (e.g., drug of abuse, a

medication) or a general medical condition
(e.g., hyperthyroidism).

I. The panic attacks are not better accounted for by another mental disorder, such as social phobia, specific
phobia, obsessive-compulsive disorder, post-
traumatic stress disorder or separation anxiety
disorder.

longitudinally (over the person’s life) for various
reasons:

(a) to increase the reliability of diagnostic assess-
ments,

(b) to ensure that empirical psychopathological data
are collected to better understand the boundaries of
mental disorders and their inter-relationships,

(c) ultimately to arrive at a crisper and scientifically
sound classification of mental disorders based on core
psychopathological processes, and

(d) to enhance the system’s utility in terms of clinical
and basic research purposes (Wittchen and Lachner
1996).

Studies such as the US National Comorbidity Sur-
vey (Kessler et al. 1994) have demonstrated that
comorbidity is a basic characteristic of all mental
disorders, caused by neither a methodological artifact
nor a help-seeking bias, and that comorbidity might
have diagnosis-specific implications for severity, im-
pairment, course and outcome (Wittchen 1996). There

is also some evidence of the existence of broad, higher-
order factors of phenotypic psychopathology that, in
the future, might actually allow the organization of
common psychopathological variables in terms of
common genetic, neurobiological, and psychological
factors.

4. The Relationship of the ICD-10 and the DSM-
IV Classification of Mental Disorders

Although the 1980s and 1990s have seen an increasing
degree of agreement about the major classes of mental
and behavioral disorders along with the common
language and nomenclature, it is important to
recognize that there are still two major international
classification systems in use, the ICD-10 and DSM-IV.
The wide acceptance with increased clinical utility of
the DSM approach prompted the World Health
Organization in the early 1990s to develop, jointly
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with the DSM task forces, a congruent and quite
similar system of more explicit diagnostic classification
organized in the same way as DSM, but for worldwide
use. Nevertheless, due to the fact that the ICD has
been adopted by all countries and health care systems,
some minor differences with regard to the organization
and the scope of diagnoses covered between ICD-10
and DSM-IV need to be highlighted.

(a) ICD-10 has been produced by the World Health
Organization in different user versions. In addition to
the clinical diagnostic guidelines for clinical use, WHO
has published separate versions for research and for
the purposes of administration, primary care, and
disability.

(b) DSM-IV operationalizes mental disorders
within its diagnostic manual with emphasis on
associated psychosocial dysfunctions. ICD-10, on the
other hand, tends to shift the assessment of psycho-
social impairments and disabilities towards different
axes for classification (ICD-10 Classification of
Impairments, Disabilities, and Handicaps) as part of
the ICD-10 multi-axial system.

(c) DSM-IV is characterized by clearer and explicit
structuring in defining mental disorders, whereas ICD-
10 tends to be more general and unspecific, thus
retaining, at least partially, the narrative guidelines
format.

(d) Furthermore, there are some conceptual
differences in the definition of some mental disorders
such as schizophrenia and other psychotic disorders as
well as anxiety disorder that might lead to some
diagnostic differences, despite the same presentation
of the patient when coding the more subtle distinctions
of diagnostic classes (e.g., panic and agoraphobia,
personality disorder).

Yet, it needs to be acknowledged that the process of
coordination between the two partly competing
systems has been taken seriously in that all DSM
diagnoses covered in the 4th revision also match
comparable ICD-10 F-codes, resulting in a high degree
of convergence.

5. Conceptual Changes

Making our current classification systems ICD-10 and
DSM-IV comprehensive, atheoretical, and descriptive
implies a number of conceptual changes, in com-
parison to their predecessors. These changes do not
only refer to the increased number of diagnoses along
with the emphasis on diagnosing comorbid conditions
whenever appropriate, they also influence our under-
standing of specific types of disorders.

5.1 Schizophrenia and Psychotic Disorders

To match new scientific evidence, demonstrating
significantly different patterns of course and outcome

and risk factors, as well as to increase reliability, both
systems, ICD-10 and DSM-IV, have differentiated
considerably the classification of schizophrenia and
other psychotic disorders. By using stricter time and
symptom criteria, the concept of schizophrenia is
narrowed in favor of a better delineation from other
psychotic disorders, as well as from psychotic
symptoms occurring in the course of affective
disorders. These changes built on various studies that
have highlighted differences in prognosis and treat-
ment response of psychotic disorders and also aim at
the reduction of a possible stigmatizing and negative
effect of false positive diagnosis of schizophrenia.

5.2 The Departure from the Concept of Neurosis

In previous systems, the so-called ‘neurotic disorders’
comprised a large heterogeneous group of mani-
festations of anxiety (i.e., anxiety neurosis, phobic
neuroses), depressive (i.e., depressive neurosis),
somatoform conditions (hysterical neurosis), and per-
sonality disorders (characterological neurosis). How-
ever, the common etiological denominator ‘neurosis’
has never been proven, nor could the disorders be
reliably diagnosed. Therefore, the broad concept of
neurosis was discarded in favor of a disorder-specific
classification of numerous types of specific conditions,
for each of which firmer scientific evidence was
available. This change resulted in a considerable
increase of diagnoses; for example, panic disorder and
generalized anxiety disorder largely replaced former
anxiety neurosis; depressive neurosis was replaced by
the descriptive term major depression or dysthymia;
phobic neurosis was broken down into agoraphobia,
social, and various forms of specific phobias. Fur-
thermore, this departure from neurosis allowed for a
more clear-cut differentiation of affective (mood)
disorders from anxiety disorders and a departure from
the controversial and unproven differentiation of so-
called endogenous (caused by biological factors) and
neurotic (reactive and neurotic-developmental
etiology) depressions.

5.3 Addicti�e Disorder

Whereas in the past ICD-8 and -9 used a fairly
generalized and poorly defined concept of addiction,
ICD-10 and DSM-IV built on a substance-specific
syndromatic classification of ‘abuse and dependence,’
supplemented by numerous substance-related specific
problems (i.e., intoxication syndrome), frequently seen
and underdiagnosed in health care settings. The
differentiation of substance-specific criteria accounts
for research findings that have highlighted the
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substance-specific risk factors and correlates and
treatment implications on the one hand, and the need
for a reliable assessment of dependence syndromes on
the other.

These examples highlight that the modern classi-
fication systems for mental and behavioral disorders
have brought the field much closer to the paradigms
and procedures of basic and clinical research—for
example, neurobiology, neuropharmacology, and
clinical psychology. Each of these core disciplines can
now build in research on the same uniform and reliable
criteria as they are used in clinical research and
practice. This achievement has, for the first time,
opened the door to subsequent empirically based
revisions and changes in future systems.

6. Impro�ing the Diagnostic Process and
Diagnostic Instruments

Assigning diagnoses of mental disorders according to
the current classification systems can be described as a
complex process in which a clinician makes inferences
about the patient’s ‘true’ health state, using various
measures ranging from structured assessments about
an individual’s past and current physical, mental, and
social history to laboratory tests. Within this frame-
work, diagnostic decision theories (Fig. 1) continue to
assist in identifying the key aspects involved in making
inferences about the ‘objective’ state of the patient, by
using various sources of information of varying
degrees of reliability and validity, and taking into
account the clinical evaluation process needed to
interpret these findings. Such investigations are es-
sential in improving classification systems of mental
disorders, because they largely depend on the verbal
interaction between a diagnostician and the patient.
Building on the current state of knowledge about the
nature and course of mental disorders, the key
problematic issues of diagnostic classification in men-
tal disorders have become apparent:

(a) For mental disorders, reliable and objective
laboratory or neuropsychological markers are not
currently available; therefore, improved classification
systems should focus on clearer guidelines of assess-
ment for key psychopathological symptoms in terms
of their subjective (patient self-report) and clinician
-observed (clinical rating) aspects.

(b) Mental disorders vary in terms of onset, risk
factors, course, duration, severity, and associated
disability. Therefore, it is necessary to establish clear
criteria regarding symptoms and phenomena for the
diagnosis of specific disorders, along with clear criteria
regarding duration, onset, severity, and other
associated behavioral aspects.

(c) Many psychopathological terms used for classifi-
cation purposes in the past stem from various theor-

etical, yet unproven and untested, hypotheses referring
to various theoretical schools of thought for mental
disorders. Examples of such ambiguous terms that are
neither shared by all users nor supported by ex-
perimental studies are diagnostic terms, such as
‘endogenous depression’ and ‘neurosis,’ and psycho-
pathological symptoms, such as ‘frustration toler-
ance,’ all of which are only vaguely described and not
consistently assessable. Therefore, there is the need for
well-defined psychopathological terms that can be
evaluated with high reliability by all mental health
professionals, irrespective of their theoretical orien-
tation.

Referring to the model of the diagnostic process
that structured the diagnostic process for mental
disorders in a systematic way (Fig. 2), numerous
empirical studies have resulted in specific suggestions
regarding how to improve its consistency and re-
liability (Wittchen and Lachner 1986). Ideally, this
diagnostic process starts with the reliable assessment
of all relevant cognitive, affective, behavioral as
well as biological, psychosocial, and social-interactive
phenomena by assessing systematically all complaints,
signs and symptoms of a patient. In agreement with
the medical decision process, the core features of these
manifestations can be labeled symptoms. According
to certain rules, symptoms can be further translated
into syndromes, characterized by a systematic as-
sociation of frequent symptom configurations. Then,
according to further clinical-nosological rules and
hierarchical decisions, symptoms can be translated to
diagnoses of mental disorders.

The extensive psychometric and methodological
work in this domain resulted in subsequent and still
ongoing attempts to improve not only the reliability of
the diagnostic process (by specifying core symptoms
and syndromes in DSM-III, IV and the ICD-10) and
their systematic validation, in terms of agreement with
other basic and clinical markers (Robins and Barrett
1989), but also their translation into diagnostic as-
sessment instruments for research and clinical use.
Research in diagnostic assessment has high priority
for the developers of ICD-10 and DSM-IV. In fact, the
development of structured diagnostic interviews and
their more radical next step, namely, the development
of fully diagnostic standardized diagnostic interviews
(see American Psychiatric Association 2000), has
been made possible only by the existence of explicit
descriptive diagnostic criteria and the specification of
diagnostic algorithms for hundreds of specified
diagnoses of mental disorders, and the intimate in-
teraction between both the developers and users of the
instruments, as well as developers of the classification
system. It is now routine in basic and clinical research
to require the use of comprehensive and systematic
interviews that call for a standardized review of all
explicit criteria, explicit wording to initiate more or
less strictly defined probing of specific symptoms, and
consensus standards to define thresholds for dichot-
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Figure 1
Diagnostic decision process (Wittchen and Lachner 1996)
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Figure 2
Diagnostic process

omous symptom and disorders classifications of open-
ended responses (Wittchen 1994). With careful
training and close monitoring of diagnostic ratings, it
is now possible to obtain good inter-rater agreement
when using diagnostic interviews.

There are several reasons for standardizing the
diagnostic process and the use of instruments: (a)
Learning the new classifications systems: Unlike the
past when clinicians and researchers had to deal only
with a handful of diagnoses, they nowhave to diagnose
hundreds of diagnoses for mental disorders, each with
its unique set of criteria. It is hard to see how they are
able to use such complex classification systems ap-
propriately and reliably without the use of diagnostic
tools that guide them through the system. (b) Quality
assurance: diagnosing mental disorders requires a
comprehensive cross-sectional and longitudinal as-
sessment of the patient’s symptomatology along with
the need to make subtle distinctions with regard to key
phenomena, time, and severity criteria. Because for
the vast majority of mental disorders, this process
relies almost entirely on subjective-verbal interactions
between the patient and the diagnostican, it is unlikely
that ‘clinical judgment’ within an unstructured clinical
assessment alone will result in adequate decision-
making. As the 1980s and 1990s have witnessed a
tremendous increase in effective behavioral and medi-

cation treatments for specific disorders assessed with
such instruments, reliable and valid diagnostic inter-
views should be made a standard requirement for
routine care, as well as to ensure proper diagnostic
standards and appropriate treatment allocation.

7. Future Perspecti�es

7.1 Diagnostic Assessment and the ‘Science of Self-
report’

Beyond the continued need for refinement of the
diagnostic process and the improvement of diagnostic
instruments, classification systems for mental dis-
orders have also started to profit from an increasingly
closer collaboration of developers of diagnostic inter-
views with cognitive psychologists and survey
methodologists (Stone et al. 2000). Diagnostic inter-
viewing for classificatory purposes is a highly complex
process between a patient and a diagnostician. Asking
the right question and making sure that the patient
understands the question is a challenge for the diag-
nostician. Challenges for the patient include: under-
standing the task (thoughtful and honest responding),
being willing to carry out the task (motivation), and
being able to carry out the task (dealing with questions
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that might be ambiguous or exceed the limits of
memory or cognition). Cognitive psychologists have
developed a number of strategies to deal with such
problems, few of which are currently systematically
applied in clinical interviews. ‘Think aloud’ experi-
ments and cognitive debriefing interviews are two
examples of effective methods of detecting and
correcting the problem of misunderstanding and other
limitations of diagnostic interviews. It can be expected
that a more systematic application of such clinical
validation strategies will considerably lessen diag-
nostic assessment difficulties and ultimately result in
improved classification rules and definitions.

7.2 Biological Tests and Correlates

Currently no biological findings are available that can
be used as reliable diagnostic markers for mental
disorders, nor are discoveries in sight that might
provide an immediately available, firmer, and more
objective basis for classifying mental disorders. How-
ever, referring to the tremendous progress in
innovative neurobiological methods, there are some
potential areas from which such markers, at least for
some diagnoses, might be derived.

Among neuroendocrine tests the hypothalamic-
pituitary-adrenocortical axis has received the most
attention. The Dexamethasone Suppression test
(DST) was the first and most studied marker in
research of depressive disorders (Carroll et al. 1986).
Based on the observation that depressed patients fail
to suppress plasma cortisol, it was believed that a
positive DST might be a specific laboratory test for
severe forms of depression. Although subsequent
studies confirmed the high specificity versus normal
and non-psychiatric controls, there was no specificity
in comparison to other mental disorders or healthy
controls who had experienced a recent stressful life
event. Similar specificity problems were also found for
other neuroendocrine tests, such as the adreno-
corticotrophic hormone (ACTH) response to cortico-
tropin releasing factor (CRF) and growth hormone
releasing hormone (GHRH), as well as sleep and
neuroimaging studies (Nemeroff 1996, Holsboer
1993). It is not entirely clear at this point to what
degree the partly disappointing findings of such
methods for diagnostic purposes are due to the fact
that our currently phenomenological classifications
may be inadequate targets for such experimental
laboratory marker technologies. Yet, such findings as
those emerging from molecular biology, functional
brain imaging and genetic studies have and will
considerably advance our basic knowledge about the
complex functional pathways of mental functioning
and mental disorders and remain key targets for
improved future classification systems.

8. Conclusion

The past two decades have witnessed tremendous
advances in the classification of mental and behavioral
disorders with regard to increased reliability, validity,
clinical and research utility, comprehensiveness, and
improved communication. The current available
systems, however, are far from being satisfactory.
More research is clearly needed not only to improve
further the reliability of explicit criteria and to clarify
the boundaries of disorders, but, in particular, to
explain more effectively the complex etiology and
pathogenesis of mental disorders on neurobiological,
psychological, and social-behavioral levels. Such re-
search will result, hopefully, in the identification of
common and disorder-specific core psychopatho-
logical processes that might provide more valid and
comprehensive criteria for a sharper and more satis-
factory classification system.

See also: Classification: Conceptions in the Social
Sciences; Clinical Psychology: Validity of Judgment;
Clinical versus Actuarial Prediction; Decision Support
Systems; Differential Diagnosis in Psychiatry; Medical
Expertise, Cognitive Psychology of; Mental Health
and Normality; Risk Screening, Testing, and Diag-
nosis: Ethical Aspects; Syndromal Diagnosis versus
Dimensional Assessment, Clinical Psychology of
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Mental Health and Normality

What constitutes mental health? This has been referred
to as ‘[o]ne of the most perplexing but seldom asked
questions in psychiatry’ (Stoudemire 1998, p. 2).
Indeed, while recent years have seen substantial steps
forward with regard to defining mental illness—the
fourth edition of the American Psychiatric As-
sociation’s Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV) (1994) is an example of such
progress—psychiatrists remain at odds over the defin-
ition of mental health.

1. Definitions of Normality

Within the field of psychiatry, there are multiple
definitions of what is normal. Offer and Sabshin (1991)
have created a framework for these definitions, which
consists of four different perspectives on normality:
normality as health; normality as utopia; normality as
average; and normality as transactional systems.

1.1 Normality as Health

This model is still predominant throughout medicine
and states that normality is equivalent to the absence
of disease. Illnesses (or diseases) are categorized and
defined; normality (or health) is not defined per se
other than stating that all behavior not meeting the
criteria for illness can be considered to be normal.
When a patient is treated for his or her illness, the goal
of the treatment is to remove the illness. When that is
accomplished, for all practical purposes the person is
considered to be normal (or healthy). In the mental
health field, normal behavior is defined as the absence
of mental illness. The emphasis is upon the absence of
disease rather than upon optimal functioning.

1.2 Normality as Utopia

In this model the criteria for normality (or health) are
much higher than ‘the absence of pathology.’ The
emphasis is upon optimal functioning, and this type of
normality is like a Platonic ideal, to be strived for, but
rarely achieved. Most psychoanalysts define the goal
of analytic treatment as helping their patients to
achieve their full potential of psychological func-
tioning, whatever that might be. Sabshin (1988) has
pointed out that psychoanalysis lacks a literal or
detailed language and methodology to describe
healthy functioning. According to this model, how-
ever, and in contrast to the normality as health model,
relatively few people are healthy.

1.3 Normality as A�erage

This definition utilizes statistical data and essentially
states that normal behavior falls within two standard
deviations of themean of whatever behavioral variable
is being studied. In this context the boundary between
health and illness is arbitrary. One special problem for
this definition involves those occasions when the
population being studied is dysfunctional as a whole.

1.4 Normality as Transactional Systems

In this approach variables are studied over time so that
normality encompasses interacting variablesmeasured
more than once. This model differs from the three
previous approaches, which utilize cross-sectional
measurements. In addition, many systems and their
interactions are studied in a longitudinal fashion.

While examples of every perspective can be found in
current psychiatric theory and practice, the first
model—normality as health—has consistently domin-
ated both research and clinical work. The concept of a
‘normal’ control group, for instance, is based on this
view of mental health. Epidemiological studies, by
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definition, assume that those who are not identified as
ill are in fact healthy or normal. Finally, the DSM-
IV—the gold standard of psychodiagnostics—is based
on the supposition that mental health equals the
absence of pathology.

1.5 Normatology

The scientific study of normality over the lifecycle is
referred to as normatology. The roots of normatology
can be found in Offer and Sabshin’s 1963 declaration
of a ‘theoretical interest in an operational definition of
normality and health’ (1963, p. 428). Since Offer and
Sabshin began their work on normatology in the
1960s, they have repeatedly called upon mental health
professionals to seriously consider the concept of
normality. As Brodie and Banner (1997, p. 13) write in
their review of normatology, [Offer and Sabshin’s]
genius lies in their insistence that rather than re-
sponding casually or thoughtlessly with received
wisdom, we seek instead to answer seriously, methodi-
cally, empirically, and longitudinally the vast, seem-
ingly unanswerable question that our patients, our
colleagues, and our society persists in asking: ‘Doc, is
this normal?’

The way in which psychiatrists answer the question
‘Doc, is this normal?’ has implications that extend
beyond mere theoretical interest. Indeed, definitions
of normality are central to numerous policy debates.
One arena in which the question of what constitutes a
psychiatric disorder has received much attention is the
health insurance debate. Broad definitions of psy-
chiatric illness are of concern to insurance companies,
who traditionally view mental health expenditures as a
bottomless pit. Fearing endless expenditures for the
treatment of psychopathology, insurance carriers have
fought particularly hard against it. Claiming that
much of what passes as psychiatric treatment is in fact
unnecessary, insurers have argued that too many
psychiatrists spend their time treating the ‘worried
well.’ Recent trends in managed care illustrate the
extent to which insurance companies have succeeded
in narrowly defining what constitutes a disorder and
which disorders warrant treatment. Managed care
companies continue to lobby for an ever-expanding
universe of normality, in which psychopathology is
minimized to reduce costs associated with its treat-
ment.

Definitions of normality are also critical to social
policy debates over such issues as homosexuality.
Even as homosexuality gains increased acceptance
within American society (Vermont’s ruling on dom-
estic partnerships is an example of this trend), there
are those who still argue that homosexuality should be
considered abnormal, and as such should not be
officially sanctioned. Deciding which mental disorders
should qualify for Social Security Disability benefits is
another example of the ways in which definitions of
normality carry serious consequences. When the de-

cision was made to stop providing disability benefits to
persons suffering primarily from substance abuse
disorders, many people lost their benefits.

In light of the considerable debate over what
constitutes normality and what should be considered a
psychiatric disorder, Offer and Sabshin have urged
researchers to direct their efforts toward answering
this question empirically. In The Di�ersity of Normal
Beha�ior (1991), their most recent book on the subject,
the authors note that interest in the field has developed
significantly. They refer to an emerging empirical
literature, and point out the impact of normatology on
the DSM-IV. The authors attribute this change to a
growing movement in psychiatry toward objectifying
its nosological base, and to a desire among mental
health policymakers to better define mental disorders.
In spite of these developments, however, Offer and
Sabshin (1991) state that psychiatrists have yet to
focus adequately on the normal aspects of their
patients’ behavior.

In this article we will review current trends in
normatology, and will assess the extent to which the
field of psychiatry has made efforts to better define
what is normal. We will begin by looking at the ways
in which researchers have attempted to develop and
refine empirically based measurements of psychologi-
cal normality. We will discuss normatological develop-
ments in such disciplines as child therapy, family
therapy, and sex therapy. We will also discuss current
challenges to the ways in which presumptions about
normality influence psychiatric diagnoses and treat-
ment. In order to assess whether normatological
concepts are being integrated into the training of new
mental health professionals, we will present the results
of a review of current psychiatry and psychology
textbooks, as well as of a survey of clinical psychology
doctoral students. Finally, we will discuss where the
field of normatology appears to be headed as we move
into the twenty-first century.

2. Current Trends in Research on Normality

2.1 Empirically Based Approaches to Normality

One area that has seen some progress since the 1990s is
the development of empirically based approaches to
distinguish between the normal and abnormal. While
such approaches are not new (the original MMPI is an
example of an early attempt), researchers have con-
tinued to refine existing instruments and create new
ones. Achenbach (1997, p. 94) has been a particularly
strong proponent of such an approach. He suggests
that in order to distinguish normality from abnor-
mality, both should be seen as existing on a continuum.
Placing an individual at a specific point on the
continuum, according to Achenbach, requires an
‘empirically based bootstrapping strategy.’ Such a
strategy involves ‘lift[ing] ourselves by our own boot-
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straps’ through an iterative process of progressively
testing and refining various fallible criteria for judging
the normal versus abnormal.’

Achenbach’s approach places a strong emphasis on
psychometric testing. As he points out, however, such
tests must be based on standardized data from subjects
who are independently judged to be normal as opposed
to demographically similar subjects who are judged to
be abnormal. Failure to base normal�abnormal dis-
tinctions on empirically validated measures can lead to
misdiagnosis and confusion. As an example, Achen-
bach points out that when the ‘always on the go’
criterion for Attention Deficit Disorder with Hyper-
activity from the DSM-III (1980) was tested em-
pirically, healthy children scored higher than those
diagnosed with the disorder.

The most thoroughly researched and widely applied
psychometric instrument for differentiating between
normal and abnormal personalities is the Minnesota
Multiphasic Personality Instrument (MMPI) (Hath-
away and McKinley 1943). In 1989, the MMPI was re-
standardized and updated to the MMPI-2 (Butcher et
al. 1989). As Ben-Porath writes in his (1994) review,
the MMPI has evolved from a strict typological
instrument to a test that places individuals along
continua of various personality trait dimensions. In
line with the methodology proposed by Achenbach
(1997) outlined above, the MMPI-2 is used to quan-
titatively (rather than qualitatively) classify indiv-
iduals into distinct groups.

Millon’s model of personality (1981) as well as the
psychometric instruments that have grown out of it
(e.g., Strack 1991, Millon 1994a, 1994b) also incor-
porate a quantitative approach to the distinction
between normal and abnormal. The underlying as-
sumption of Millon’s work is that abnormal per-
sonality traits are distortions or exaggerations of
normal ones. Pathology, therefore, is seen as lying on
one end of the normal–abnormal continuum. The
Millon Clinical Multiaxial Inventory (MCMI) (Millon
1977)—a well-researched and widely used personality
instrument—recently underwent its third revision
(Millon 1994a). The MCMI is used primarily with
clinical populations to assess individual personality
characteristics along various continuum points.

The Personality Adjective CheckList (PACL)
(Strack 1991), a recent outgrowth of Millon’s work,
was designed for use with nonpsychiatric patients.
Based on Millon’s principles of personality assess-
ment, the PACL may be used to assess normal versions
of the character types frequently encountered in
clinical settings. While pathological versions of
Millon’s personality types have been well studied,
relatively little work has gone into understanding their
normal correlates. The PACL was developed in large
part to provide researchers with a means of elucidating
the normal end of the normal–abnormal continuum.
While the development of the instrument is a step
toward a better definition of psychological normality,

investigators have yet to make use of the PACL in
applied research settings.

One relatively new psychometric instrument used to
differentiate between normal and abnormal person-
alities is the Personality Assessment Inventory (PAI)
(Morey 1991). Like the PACL and MMPI-2, the PAI
assumes that clinical constructs occur in both mild and
more severe forms. The PAI was developed in order to
provide researchers and clinicians with another tool
for distinguishing between individuals at various
points of the normal–abnormal continuum. In sum-
marizing the current state of psychodiagnostics with
regard to the normal�abnormal distinction, Morey
and Glutting (1994, p. 411) write that ‘the American
Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders, despite attempts to
objectify many critical distinctions, is still unclear on
distinctions between normal personality, abnormal
personality, and clinical syndromes.’ The authors
point out, however, that while conceptual difficulties
remain in differentiating the normal from abnormal,
clear differences exist between psychometric instru-
ments that were designed to measure normal or
abnormal constructs. The PAI was designed to pri-
marily measure abnormal constructs in such a way as
to capture meaningful variation even within the
normal range.

As previously mentioned, a common assumption
underlying such psychometric instruments as the
MMPI-2, PACL, and PAI is that normal and ab-
normal characteristics can be seen as lying on opposite
ends of the same continua. Eley (1997) calls this
assumption into question with her study of childhood
depressive symptoms. Looking at 589 same-sex twins
eight to 16 years old, Eley found that genetic factors
significantly contribute to the etiology of both in-
dividual differences and extreme group membership
for self-reported depressive symptoms. In other words,
Eley’s results suggest that depressed children differ
qualitatively from children who are not depressed.
These results support a categorical, rather than con-
tinual approach to the normal�abnormal distinction.

2.1.1 Child and family therapy. Child and family
therapy is an area in which clinicians are frequently
asked to make distinctions between normal and ab-
normal behavior. As a recent study by Cederborg
(1995) demonstrates, these distinctions are negotiated
through a complicated process involving a number of
participants, namely therapist, parent(s), and child.
In order to understand better how these participants
define and redefine a child’s behavior, Cederborg ana-
lyzed the content of 28 family therapy sessions with
seven different families. She concludes that rather
than classifying children according to psychiatric diag-
noses, family therapists (at least those in Sweden)
tend to define abnormality in terms of ‘interactional
problems.’ What might initially be defined as psychi-
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atric problems, writes Cederborg, are transformed
through therapy into social phenomena in the child’s
environment.

Nevertheless, as Gardner (1988) points out, for all
children referred to psychiatric treatment, a level of
classification has already taken place. This classifi-
cation occurs at the level of difference. For instance, a
parent might contrast the behavior of their child with
that of the child’s peers. One criterion that is often
used to classify childhood behavior, writes Gardner, is
whether a child’s behavior is gender-appropriate. In
order to determine how gender norms affect dis-
tinctions between normal and abnormal children,
Gardner studied 15 boys and 15 girls, six to nine years
old who were referred to a child guidance clinic in the
UK (southwest England). She found that for over half
of the sample, the problem behavior that resulted in
the original referral was considered by the children’s
mothers to be gender-inappropriate. Gardner con-
cludes that mental health professionals working with
children should ‘consciously increase [their] gender
awareness and knowledge about the individual varia-
bility of behaviors and so encourage others to be more
flexible and less judgmental about deviations from the
norm’ (Gardner 1988, p. 80).

Walsh (1993, pp. 3–4), in her review of normal
family processes, comes to a conclusion in keeping
with the findings of Cederborg (1995) and Gardner
(1988): namely, that ‘all views of normality are socially
constructed.’ As a result, Walsh writes that it is
‘imperative to examine the explicit and implicit as-
sumptions about family normality that are embedded
in our cultural and clinical belief systems.’ A study
conducted by Kazak et al. (1989, pp. 289–90) supports
Walsh’s assertion. InKazak et al.’s study, four samples
(20 families with young children, 172 college under-
graduates, 24 grandmothers, and 21 therapists) com-
pleted a battery of standardized family assessment
instruments. All participants were asked to indicate on
the instruments how a ‘normal’ family would respond.
The investigators found significant and substantial
differences in perceptions of normality according to
developmental variables, ethnic background, and gen-
der. Of particular interest in this study is the gap
between the therapists’ perceptions of normality and
those of the other subjects. The authors suggest that
these differences point to ‘inherent tensions between
the values and expectations that therapists have, and
those of families.’

As McGoldrick et al. (1993, p. 405) point out, one
result of the cultural basis for judgements of normality
is that as times change, so do perceptions of what is
normal. ‘… our dramatically changing family pat-
terns’ write the authors, ‘which in this day and age can
assume many varied configurations over the life span,
are forcing us to take a broader view of both
development and normalcy. It is becoming in-
creasingly difficult to determine what family life cycle
patterns are ‘‘normal’’ …’

2.1.2 Sex and marital therapy. Another area in
which culturally driven judgments of normality affect
psychiatric treatment is sex and marital therapy.
Kernberg (1997) writes that when normality is
equated with predominant or average behavior (re:
normality as average), treatment may become a mat-
ter of ‘adjustment,’ and normality may lose its
usefulness as a standard of health. However, if norm-
ality represents an ideal pattern of behavior (re: nor-
mality as an ideal fiction), then treatment may
become ideologically motivated. Warning of the risks
of ideologically and culturally biased treatment,
Kernberg reminds us that ‘only a hundred years ago
psychoanalysis was at one with a scientific com-
munity that regarded masturbation as a dangerous
form of pathology …’ and ‘that our literature
lumped homosexuality and sexual perversions to-
gether for many years without a focus on their signifi-
cantly differentiating features’ (p. 20).

2.2 Re�iew of Current Psychiatry and Psychology
Textbooks

Graduate education provides future mental health
professionals with an opportunity to become ac-
quainted with normatological concepts. This process
may occur formally through coursework and lectures,
or informally through clinical experience and observ-
ations. Graduate training is a time when professional
conceptualizations of normality are first formed; how
this happens is of critical importance to an under-
standing of current and future trends in normatology.
Indeed, what graduate students learn about normality
today is perhaps the best barometer of how the field
will view normality tomorrow.

In order to assess how normatological concepts are
being formally introduced to current graduate stud-
ents, we reviewed the most up-to-date psychiatry and
psychology textbooks available at a private medical
school in a major mid-Western city in the USA. In all,
we examined 11 textbooks (many of which are used at
medical schools throughout the USA): six general
psychiatry textbooks (Sadock and Sadock 2000, Stou-
demire 1998, Goldman 1995, Waldinger 1997, Nicholi
1999, Hales et al. 1999); two general clinical psycho-
logy textbooks (Heiden and Hersen 1995, Hersen et
al. 1991); two abnormal psychology textbooks (Turner
and Hersen 1997, Peterson 1996); and one devel-
opmental psychopathology textbook (Luthar et al.
1997).

We searched the indexes of these textbooks for the
following entries: ‘normality’; ‘mental health’; ‘mental
illness’; and ‘mental disorder.’ Of the 11 textbooks,
only three included entries for ‘normality’ (27 percent);
one included ‘mental health’ (9 percent); two included
‘mental illness’ (18 percent); and four included ‘mental
disorder’ (36 percent). In all, it appears that a student
searching the indexes of these textbooks for terms
relating to normality would find disappointingly little.

9642

Mental Health and Normality



We then examined the textbooks in order to
determine whether they explicitly addressed the con-
cept of psychological normality. Of the 11 textbooks,
only four (36 percent) included sections that dealt
explicitly with normatological issues.

In order to determine what messages these text-
books are conveying—explicitly or implicitly—about
normality, we divided the textbooks into groups based
on the models of normality outlined in Sect. 2
(normality as health; normality as utopia; normality
as average; and normality as transactional systems).
Textbooks that stated either directly or indirectly that
normality equals the absence of pathology were placed
in the first group, and so on. The results of our analysis
are as follows: five textbooks (45 percent) supported
the ‘normality as health’ model; none (0 percent) sup-
ported ‘normality as utopia’; four (36 percent)
supported ‘normality as average’; and one (9 percent)
supported ‘normality as transactional systems.’ Ad-
ditionally, one text (9 percent) listed Offer and
Sabshin’s five models of normality without favoring
any particular viewpoint.

It appears, therefore, that the majority of the
introductory psychiatry and psychology textbooks
currently used by students of at least one major
medical school teaches students that normality equals
either the absence of pathology, or that which lies in
the middle of the bell-shaped curve. It also appears
that explicit information relating to normatological
concepts is in short supply, at least as far as graduate
textbooks are concerned. Needless to say, the impli-
cations of our review are limited by the small number
of textbooks examined, as well as by the fact that we
focused on only one school. Nevertheless, our results
raise serious concerns about the extent to which
normality is overlooked by the authors of introductory
psychiatry and clinical psychology textbooks.

2.3 Sur�ey of Clinical Psychology Doctoral Students

In order to learn more about how current mental
health professionals-in-training view normality, we
conducted a survey of clinical psychology doctoral
students at two mid-Western universities. The brief
nine-question survey was sent out by e-mail to all of
those students who had at least six months of clinical
training. A total of 53 students received the survey.
The students’ response rate was 64 percent.

Respondents had an average of 30months of clinical
experience. Seventy-nine percent of the respondents
were involved in clinical work when they answered the
survey. During the course of their clinical work, 91
percent of the students said that a patient had asked
them ‘Am I normal?’ Only 52 percent of those asked
directly answered their patient’s question.

Ninety-four percent of the respondents said that
they believed that an understanding of normality was

necessary for their future clinical work. Only 62
percent of the respondents stated that they had taken
a course in graduate school that dealt with issues of
normality. Of those students who had taken such a
class, 91 percent reported that they found the course
helpful.

With regard to the models of normality outlined in
Sect. 2, the majority of the respondents (56 percent)
aligned themselveswith the ‘normality as transactional
systems’ approach. Twenty-seven percent of the
students agreed with the ‘normality as average’ per-
spective. Twelve percent viewednormality as a utopian
ideal, and the rest (6 percent) agreed with the ‘nor-
mality as health’ model.

Seventy-seven percent of the students believed that
the ‘normality as health’ perspective was the dominant
view within the field of mental health. The rest of the
students were nearly evenly divided between the
‘normality as utopia,’ ‘normality as average,’ and
‘normality as transactional systems’ models with
regard to what view they felt dominated (6, 9, and 9
percent, respectively).

These findings suggest that the vast majority of
current clinical psychologists-in-training who re-
sponded to our survey are directly confronted with
issues of normality in their clinical work. Just over half
of those confronted, however, deal with the issue
explicitly. Moreover, while nearly all of those students
asked believe that an understanding of normality is
necessary to their clinical work, less than two-thirds of
them had actually taken a class that dealt with the
subject. In keeping with the results of the previous
section, it would seem as though graduate training in
psychology is not meeting the needs of students where
normatological issues are concerned.

While over half of those students who responded to
our survey believed that the ‘normality as trans-
actional systems’ approach is the correct one, over
three-quarters of them saw the ‘normality as health’
model as dominating the field. One wonders if this
discrepancy is indicative of a forthcoming shift in how
mental health professionals approach issues of nor-
mality.

As with our review of textbooks in the previous
section, a cautionary note is in order with regard to
generalizing beyond those students who responded to
our survey. At the very least, however, the results of
this survey raise important questions about the way in
which clinical psychology graduate training addresses
questions of normality.

3. Summary

Defining mental health has always been a more
difficult task for mental health professionals than
defining mental illness. Within the field of psychiatry,
there are multiple, competing perspectives on nor-

9643

Mental Health and Normality



mality. As outlined by Offer and Sabshin (1991) these
perspectives are: normality as health; normality as
utopia; normality as average; and normality as trans-
actional systems. While examples of every perspective
may be found in current psychiatric theory and
practice, ‘normality as health’ continues to dominate
the field.

Normatology is the scientific study of normality
over the lifecycle. Recent developments in norm-
atology have occurred in the areas of psychometrics,
child and family therapy, and sex and marital therapy,
among others. A number of writers have been in-
creasingly critical of current nosological assumptions
about normality, especially with regard to the DSM-
IV.

A review of introductory psychiatry and psychology
textbooks found few references to normality. Most of
the textbooks reviewed explicitly or implicitly sup-
ported the ‘normality as health’ and ‘normality as
average’ models.

A survey of clinical psychology doctoral students
found a general interest in normatological issues,
despite a lack of formal training on the subject. The
majority of those students who responded to the
survey aligned themselves with the ‘normality as
transactional systems’ model, perhaps signaling a
future shift away from the ‘normality as health’
perspective.

See also: Culture as a Determinant of Mental Health;
Health and Illness: Mental Representations in Dif-
ferent Cultures; Health: Anthropological Aspects;
Health Psychology; Mental and Behavioral Disorders,
Diagnosis and Classification of; Personality Theory
and Psychopathology
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Mental Health: Community Interventions

Community intervention in mental health involves
two primary areas where mental health professionals
have attempted to improve psychological well-being
through interventions in the social and cultural envir-
onments of individuals and groups: (a) efforts to affect
the communities themselves in terms of changing local
norms and social networks, creating health-promoting
processes, developing new social settings, and affecting
policies which negatively impact on the well-being of
citizens; and (b) interventions located in such com-
munity settings as schools and community organi-
zations intended to provide both more easily accessible
services and a wide range of interventions, most often
preventive in nature.

In the United States, the impetus to move toward
community interventions in delivering mental health
services was linked to both political issues and con-
ceptual developments in mental health and public
health during the last 40 years of the twentieth century.
Political support was provided by the 1963 Mental
Retardation and Community Mental Health Centers
Act (Public Law 88-164) signed by John Kennedy.
Fueled in part by the report of the federally-sponsored
Joint Commission on Mental Health and Mental
Illness, this act was designed to localize mental health
services in communities and expand the range of
professional activities to include consultation and
education as well as direct service.

Conceptually, the theoretical writings of Gerald
Caplan (1964) provided an approach to the provision
of services which was both community-based and
focused on prevention as well as remediation. Caplan’s
vision included a variety of assumptions about human
behavior and the role of the mental health professional
which would be increasingly realized over time. First,
the community of concern was the entire community
at risk from psychological problems, not only those

already identified as having difficulty. Service integ-
ration based on a knowledge of the community was
highlighted, with services tailored to the specific
populations of concern. Second, individual behavior
was to be assessed in terms of its adaptive significance
in its local context, arguing against the universalist
assumption about signs and symptoms of disorder.
Third, the role between professional and citizen
was redefined from one of expert–client to one of
collaboration.

Finally, Caplan over time (1989) elaborated on four
specific components of his population-oriented ap-
proach which have become significant areas of com-
munity intervention in mental health: (a) Prevention
(discussed below); (b) Crisis Theory, in which in-
tervention is provided during times of acute stress due
to either natural disasters such as floods or incidents
such as schoolyard shootings; (c) Mental Health
Consultation, where scarce professional resources are
used in community settings such as schools to increase
indigenous capabilities of high impact individuals such
as teachers; and (d) Support Systems, where social
support to deal with difficult life circumstance is either
provided throughprofessional intervention or through
working with the ongoing support systems of indivi-
duals.

Caplan’s overarching goal of promoting mental
health and reducing the rates of disorder in a com-
munity has been articulated in public health as well.
Altman (1995) suggests that a fundamental rationale
for the importance of community-level intervention
involves the understanding that shared determinant
risks such as social class and social isolation themselves
affect a broad variety of health outcomes. He outlines
a five phase framework for conducting community-
level interventions designed to benefit the public
health, including mental health: (a) research, (b)
transfer, (c) transition, (d) regeneration, and (e) em-
powerment. The focus of these phases is to move from
a databased understanding of the problem to a
collaborative community-level intervention which
creates community empowerment over time. Feed-
back of data to local citizens is critical to this process.

1. Population-oriented Community Inter�entions

Most population-oriented community interventions
have focused public health concerns. Thus, the
Stanford Five-City Project involved a comprehensive,
multilevel intervention to decrease the risk of cardio-
vascular disease in two intervention and three
control cities. Multimedia campaigns were comple-
mented by educational interventions in public schools
and workplaces and health-related messages in res-
taurants and food stores. Results showed not only a
greater decrease in cardiovascular risk scores in the
experimental communities but increased reductions in
overall smoking level, cholesterol level, and blood
pressure (Farquar et al. 1990). While the specific
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implications of the intervention with respect to mental
health outcomes were not assessed, the project serves
as a model for approaching mental health using a
community-wide, multilevel, collaborative interven-
tion paradigm.

Similar projects focusing on community mobili-
zation andmultilevel intervention around health issues
have been reported in many other countries.
Higgenbotham, Heading, McElduff, Dobson, and
Heller (1999) evaluated the effects of a 10-year
community intervention in the Australian coalfields to
reduce coronary heart disease. In this project lack of
overall community mobilization resulted in a focus on
specifically affected subgroups in the community such
as families of heart disease patients, school children,
retired persons, and women responsible for family
nutrition. The process aspect of conducting com-
munity-level intervention is outlined by Pena, Thorn,
and Aragon (1994) in their description of a community
intervention project in the El Limon, an isolated gold-
mining community in Nicaragua. Focus was on the
health and living conditions for the population of the
town in general and the working environment of
miners in particular. Local citizens—in particular
miners—served as data collectors. Prevalence rates of
various physical and mental health conditions, such as
acute respiratory disease and nervous disorders, were
calculated and now serve as the basis for developing
community intervention programs.

Community-level interventions have also been tar-
geted at social norms which support risk behaviors.
Framing much of this work is diffusion of innovation
theory which historically focused on how agricultural
innovations were disseminated over time. Winett,
Anderson, Desiderato, Solomon, Perry, Kelly,
Sikkema, Roffman, Norman, Lombard, and Lombard
(1995) outline this perspective and report on a series of
papers by Kelly which employ diffusion of innovation
theory in an effort to alter norms related to AIDS risk
behavior. These studies focus on gay men living in
small cities who frequent gay bars. With the help of
bar owners, Kelly identified popular and influential
persons who attended the bars and trained them to
seek out others and deliver up-to-date information on
AIDS transmission and prevention. Greater reduc-
tions in risk behavior among gay men frequenting
gay bars were reported in the participating cities than
in control cities.

Additional reports of efforts to alter community
attitudes and responses have come from countries
other than the United States. Fawcett, Heise, Isita-
Espeje, and Pick (1999) report on a research and
demonstration project in Izlacalco, Mexico to modify
the response of friends, family, and the community at
large to women suffering abuse from their husbands.
This project began with focus groups and in-depth
interviews which identified community attitudes and
beliefs related to violence against women. A two-part
intervention consisting of a 12-session consciousness-

raising and skill-development workshop and a com-
munity-wide media campaign designed to reduce
victim-blaming and increase community ownership of
violence against women as a community-wide issue.

2. Pre�enti�e Community Inter�entions in
Community Settings

Most community interventions geared toward chang-
ing aspects of the community have focused on public
health issues social problems or issues such as AIDS,
substance abuse, and violence. During the latter years
of the twentieth century, however, an increasing
number of community interventions in mental health
focused on the prevention of varying disorders and the
promotion of well being. These efforts were originally
grounded in Caplan’s designation of three levels of
prevention: primary, secondary, and tertiary. Primary
focuses on intervention before the appearance of
disorder, while secondary involves intervention based
on early identification of behaviors which are risk
factors for later disorder. Tertiary prevention, in
contrast, seeks to prevent the worsening of an already
existing condition. Each of these levels of prevention
has been implemented in community settings, and in
each the concept of risk-reduction is central to the
rationale for the intervention.

The prevention area has made considerable con-
ceptual and empirical progress, and summaries of this
progress are found in Felner, DuBois, and Adan
(1991), Mrazek and Haggerty (1994), and Durlak and
Wells (1997). The following community interventions
only begin to outline the range of topics, populations
involved, and process issues which are particularly
salient in community interventions in mental health.

With respect to the area of tertiary prevention,
perhaps the most well-known and discussed is the
deinstitutionalization movement which began in the
1960s. As ‘deinstitutionalization’ implies, this move-
ment was intended to mitigate the potentially negative
effects of being in total institutions removed from
family and friends by returning state hospital clients to
the community. The intent was to provide sufficient
supportive services in the local community to allow
previously hospitalized individuals to rejoin their
social networks and families and reduce the incidence
of relapse. However, the development and integration
of such community-based services was never ad-
equately accomplished. Some deinstitutionalized
individuals significantly improved as a result of this
policy. However, in the absence of adequate com-
munity-based services, others were not able to handle
community living. For them, the conditions necessary
for effective tertiary prevention were not provided.

The potential of tertiary prevention for this group,
however, is well documented in the work of
Fairweather (Fairweather and Davidson 1987). In
these projects, individuals released from state facilities
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were placed in a ‘lodge’ located in the community.
Here, as a group, they developed job skills and
interpersonal skills honed by living in the same
environment. Evaluations of this program showed
positive effects in terms of gainful employment and
lower return rates to state hospitals than control
groups. This model has been built on in more recent
times through the development of mutual help organi-
zations for chronically mentally ill individuals which
provide an ongoing setting, leadership roles, and social
support.

Efforts at secondary prevention focus on proactively
seeking out potential risk factors or precursors of later
mental health-related problems. Many secondary pre-
vention projects have been carried out in such com-
munity settings as hospitals and schools, including
screening programs for toddlers, parent education,
and school involvement programs for immigrant
adults, and programs for parents of premature infants.
In each instance an at-risk group is identified and
educational or consultative services developed.

One of the best documented and successful sec-
ondary prevention programs is the Primary Mental
Health Project (Cowen et al. 1996). This project has
historically focused on children in the elementary
grades who are screened for level of behavior problems
in the early school years. Careful longitudinal research
was done to develop screening procedures which
included input from teachers and parents, and to
ascertain whether or not those identified as having
behavior problems manifested in the classroom were
indeed more likely to develop academic and mental-
health related problems later on. Interventions were
then designed and carried out primarily by non-
professionals in the direct child-aide role. Extensive
evaluation data collected both at the end of the
intervention program showed that intervention group
children were rated as having better mental health
outcomes such as less depression, anxiety, and learning
difficulty than control group children. Further, follow-
up data several years later showed that these gains
were maintained. In addition, the program has been
widely disseminated in school districts in the United
States.

The area of primary prevention has taken hold in
many different settings and across the life cycle. The
blueprint from much of this work is found in the five
step preventive intervention research cycle (Mrazek
and Haggerty 1994). First a problem is identified and
information relevant to its extent is gathered. A review
of risk and protective factors related to the problem is
then undertaken. Next, pilot studies based on a
theoretical framework generated from a review of
information of risk and protective factors are under-
taken to gain preliminary information on the efficacy
of the intervention and issues which need further
investigation. Only after these steps have been under-
taken is a full-fledged large-scale trial of the preventive
intervention carried out. The final step is to develop

materials and community relationships which pro-
mote the implementation and evaluation of the pre-
ventive intervention in the community. Information
from community implementation becomes part of a
feedback loop which informs community interven-
tionists about how to improve the intervention or
issues in transporting it to other communities.

The Mrazek and Haggerty (1994) report outlines
some of the many areas where community interven-
tions have been aimed at the prevention of disorder
across the life cycle. With respect to programs designed
to enhance social competence, for example, they
describe multicomponent projects such as the Mon-
treal Longitudinal-Experimental Study for disruptive
seven year-old boys (Trembley et al. 1991). This
project provided both home-based training for parents
and in-school social skills training for their children
rated by teachers as highly disruptive. Three years
after the intervention, children who were rated as
being less aggressive were placed in special classes,
schools, or institutions less often, and initiated fewer
acts of delinquency by age 12.

Programs aimed at adolescents, adults, and the
elderly are also abundant. With respect to adolescents,
programs designed to provide social influence, re-
sistance training, and promoting norms which counter
drug use are described, as are family and school-based
programs to prevent conduct disorder. Successful
programs have also been reported which redesign the
structure and social organization of schools to pro-
mote both academic achievement and reduce dropping
out. Here the promotion of parent involvement,
school-based mental health services, and mechanisms
to provide consistent and supportive adult–adolescent
relationships, have been found to serve preventive
functions.

With respect to adults, programs aimed at altering
the marital relationship have been found to affect the
level of adult depression and divorce rates. Occu-
pational stress and job loss have also been identified as
risk factors for depression. Here, interventions with
unemployed workers designed to promote self-efficacy
and job-seeking skills have shown success in terms of
both mental health and economic outcomes. House-
hold burden and limited English skills have been
found to be risk factors for depression in low income,
migrant Mexican American women, and interventions
using indigenous helpers (Ser�idoras) in the local
community.

Community interventions with the elderly have
focused on the developmentally related risks of re-
lationship loss, chronic illness, social isolation, and
caregiver burden. The provision of social support is
often central here, as is the involvement of non-
professionals as intervention agents. For example,
programs where widows provide a support and coping
strategy-oriented intervention with other recently
widowed women has been shown to affect well-
being.
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3. Concluding Comments

Overall, community interventions in mental health
have been reported across a range of contexts and
populations. Most are person-based, focusing on
developing skills and competencies in individuals
which will serve as protective factors in dealing with
life circumstances. These circumstances may either
involve ongoing issues such as promoting positive peer
relations or may focus on dealing with particularly
stressful situations such as parental divorce or the
transition into a new school. However, other interven-
tions target the social conditions and contexts within
which individuals function. Together, the intent is to
reduce risk factors and promote the development of
positive coping of individuals in community contexts
of importance to them.

Community intervention in mental health have also
raised a new set of issues relating to methods, the
research relationship between scholars and citizens,
how to assess outcomes at the community level, and
ethics. In addition, while many positive findings have
been reported, questions remain about the conditions
under which community interventions in mental
health can fulfill the hopes on which they are built. The
future of community interventions will involve an
increasing focus on the contributions of factors at
differing levels of the ecological environment to
individual well-being; the ways in which multiple
methods may complement each other in understand-
ing the development and evaluation of community
interventions, and models of collaboration in dealing
with mental health issues in community contexts.

See also: Community Environmental Psychology;
Community Health; Health Interventions: Com-
munity-based; Mental Health Programs: Children and
Adolescents; Public Psychiatry and Public Mental
Health Systems

E. J. Trickett

Mental Health Programs: Children and

Adolescents

History demonstrates that the meaning of mental
health programs for children and adolescents changes
dramatically with changing views of children, adoles-
cents, and mental health. Here, then, the subject of
mental health programs for children and adolescents
will be discussed from a historical perspective, one that
explains current approaches in the context of the
following major historical shifts:

(a) A shift away from competing perspectives,
disciplines, and models working on a small scale and

toward complementary perspectives, disciplines, and
models working to create comprehensive systems of
care.

(b) A shift away from segregating and toward
integrating troubled children into ‘normal’ environ-
ments,with ‘normal’ defined in terms of family, school,
community, and culture.

(c) A shift away from focusing on treatment and
guidance only and toward focusing on prevention as
well, especially on prevention for children deemed at
risk.

This discussion will explain some of the main
reasons for these shifts as well as explain why, despite
the progress made in thinking about mental health
programing, so many troubled children and adoles-
cents still receive inadequate care or no care at all.

1. A Brief Historical O�er�iew

Because of space limitations, this discussion focuses
on developments in Europe and the United States
Premodern Developments.

Just about every historical account of mental health
programs begins with the fact that for a long time
there were no such programs specifically for children
and adolescents (Parry-Jones 1994). Rather, there
were institutions for the mentally ill where young and
old were housed together, sometimes cared for, but
rarely treated. This fusion of programs for children,
adolescents and adults no doubt reflected the relative
lack of differentiation between childhood and adult-
hood—as evidenced by the fact that even the very
young were forced to work for food and shelter. Prior
to the modern era of mental health programing, the
main developments in programing for children and
adolescents with mental health problems had to do
with making mental institutions more habitable.

This premodern focus on institutions without treat-
ment is often mentioned to indicate the progress made
in the way we now care for children and adolescents
with mental health problems. However, it is possible
that the appearance of progress masks a different
reality, the reality that premodern times took care of
most troubled children not within institutions but
within fairly homogenous and defined communities—
making the quality of life for those children actually
superior to that of troubled children today.An absence
of programs and systems of care does not mean, then,
an absence of care. We will return to this theme of
community and care at the very end.

1.1 The Nineteenth Century

The nineteenth century brought several important
developments in the way children were understood
and treated, developments that paved the way for the
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next century’s boom in both theory and programing.
Two developments in particular bear special mention.
The first is the development of public education and
child labor laws that applied to all children. The
second is the development of a science of psycho-
pathology.

Public education and child labor laws did much to
create a separation of childhood from adulthood and
to usher in the modern era with its assumptions about
children having ‘rights.’ However, initially, the rights
of children were quite limited. Whether in home or
school, most children experienced an authoritarian
style of parenting and teaching that meant their mental
health was informally measured according to how well
they conformed to the rules and requirements of those
in authority.

The nascent science of psychopathology did much
to pave the way for the proliferation of twentieth
century theories and diagnostic systems which have so
shaped the development of today’s mental health
programs. But that science was faulty and limited with
respect to its applicability to children. For example,
Emil Kraepelin’s system for classifying mental dis-
orders was used in the same way that medical
diagnoses defined discrete biologically based diseases.
Furthermore, when referring to children with serious
mental health problems, Kraepelin’s system was
simply extended ‘downward’ (Cantwell and Rutter
1994). There was, then, no separate field of study and
no separate mental health system focusing on psy-
chopathology in childhood.

1.2 The First Half of the Twentieth Century

The first half of the twentieth century is significant for
establishing separate fields of child study, mental
health agencies for children, and child welfare systems
all of which developed into the current fields, agencies,
and systems for addressing the needs of troubled
children and adolescents. With the establishment of
juvenile court systems and childwelfare laws, attention
was drawn to the underlying causes of young peoples’
offenses and to developing child welfare agencies to
deal with parental abuse and neglect. With Alfred
Binet’s work in intelligence testing, attention shifted to
developing special education for children with mental
health problems. And with the establishment of a
science of childhood and child psychopathology,
mental health programs for children and adolescents
became increasingly theory-driven.

Three theoretical perspectives that were developed
during this time deserve special mention, not only
because of their popular appeal but also because of
their influence on mental health programing. Sigmund
Freud and psychoanalytic theory laid the groundwork
for the development of pyschotherapies for children
and for dramatic changes in residential treatment.
John Watson, B. F. Skinner, and behavioral theory

did the same for the development of the behavioral
treatments so common today. Adolf Meyer and
psychobiological theory forecast today’s comprehen-
sive programs for preventing mental health problems
and for providing systems of care.

In contrast to Freud’s psychoanalytic theory and
Watson’s behavioral theory,Meyer’s psychobiological
theory had an immediate impact on mental health
programing. This theory (or perhaps framework is a
better word—since Meyer and his followers placed so
much emphasis on using common sense) changed the
focus in discussions of mental illness from psychosis
and disease to the prevention of psychosis and de-
linquency through attending to everyday problems.
Meyer gave the term mental hygiene to a movement
begun by Clifford Beers, a movement dedicated to the
tasks of prevention and providing guidance. The most
obvious and practical outcome of this movement was
the establishment of child guidance clinics and the
development of a new kind of interdisciplinary team
made up of a psychiatrist, psychologist, and social
worker. Child guidance clinics provided needed ser-
vices, but they never came close to bringing prevention
and treatment to an adequate scale.

The evolution of child psychiatry also belongs to
this era. With the publication in 1935 of Leo Kanner’s
text Child Psychiatry (1962), this new field took on an
identity as a go-between. The child psychiatrist was to
be rooted in science and pediatrics while also being
rooted in education and the nonscientific traditions of
advising parents. The new discipline of child psy-
chiatry was to take from the emerging disciplines of
child study and psychoanalysis but follow Meyer’s
lead in valuing common sense. Kanner’s vision, then,
was of the child psychiatrist as the wise physician
eschewiing extremes, dogmatic positionson theoryand
practice, and narrow identities. This new discipline,
then, lent itself to being open to what is unique about
particular child patients—which may have been why,
in 1943, Kanner became the first to distinguish
infantile autism (his term) from mental retardation
and psychosis.

The story of child mental health and mental health
programing for children and adolescents in the first
half of the twentieth century would not be complete
without mentioning two other strands of theory. The
first, cognitive developmental theory, had as its major
proponents the Swiss ‘genetic epistemologist,’ Jean
Piaget, and the German born psychologist, Heinz
Werner. The second, Gestalt psychology (not to be
confused with Gestalt therapy) had as its major
proponents Wolfgang Kohler, Kurt Lewin, and sev-
eral others working first in Germany and later in the
United States.

During the first half of the twentieth century, neither
of these theoretical traditions had much influence on
child mental health or on programing for children, but
over time, their influence has been enormous, though
often hidden. However, the field of child mental health
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has yet to plumb all the riches within these two
traditions. For example, Lewin’s work provides a
powerful framework for promoting family-centered
systems of care—yet few today have been trained to
represent and analyze child and family problems using
a Lewinian framework. In a similar vein, the con-
structivist child psychology of Piaget and the organis-
mic-developmental psychology of Heinz Werner offer
powerful means to assess children with problems and
to provide special education that matches up with
children’s developmental level and engages their inter-
ests and strengths. However, only a minority of special
educators and clinicians have been trained in con-
structivist and organismic-developmental approaches
to education and mental health.

There are, however, a few positive exceptions—for
example, Edward Zigler. Zigler’s training within both
the Piagetian and Wernerian traditions prepared him
well to make significant contributions to how mentally
retarded children should be assessed and treated as
well as contributions to programing for poor children
‘at risk’ for developing problems, including mental
health problems. More will be said about Zigler when
we come to discussing comprehensive programing and
programing designed to prevent mental health prob-
lems.

1.3 The Second Half of the Twentieth Century

With respect to programing for children and adolesc-
ents with mental health problems, the second half of
the twentieth century can be usefully divided into three
periods as follows: (a) from 1950 to the mid-1960s and
America’s civil rights movement, (b) from 1965 to
1982 and Jane Knitzer’s ‘call to arms’ in her book
Unclaimed Children (1982), and (c) from 1982 to the
present and the era of ‘systems of care.’

During the first period, the development of psycho-
analytic theory and its offshoots culminated in a
number of innovative treatments and approaches to
programing. This period also witnessed the cognitive
revolution and the beginnings of an integration of
developmental psychology with clinical child psy-
chology. Also during this period, behavioral theory
began to shift its principal home from the laboratories
for academics to the clinics, hospitals, and special
programs for children and adolescents with mental
health problems (Lovaas 1977, Meichenbaum 1974,
Patterson 1979).

During the second period, public policy instituted
profound changes in mental health programing and
special education—changes prompted less by theory
and more by a newfound commitment to social justice.
During this period, too, the rise of community mental
health replaced residential treatment with alternative,
community-based means of care. Also during this
period, there was a renewed commitment to combining

clinical research, assessment, and treatment with good
science—as evidenced by the tremendous increase in
money expended on mental health research, by break-
throughs in research on the biological determinants of
several psychiatric disorders, by the commitment to
revising systems for classifying disorders of childhood
to make them more reliable and valid, and by
scrutinizing therapies and mental health programs
using scientific methods for evaluating program
effects.

During the third and last period the new multi-
disciplinary field of developmental psychopathology
has emerged as has the educational practice of ‘in-
clusion.’ But the hallmark of this period may well be
the advent of ‘systems of care’ and its paradigm shift in
mental health programing. Let us now backtrack a bit
to discuss further the developments in each of these
late twentieth century periods.

1.3.1 1950–65. When the second half of the twen-
tieth century began, psychoanalytic perspectives
dominated the mental health field. Many of these per-
spectives were constructive developments correcting
old Freudian theory or extending psychoanalytic
theory into areas uncharted by Freud (cf. Winnicott
1958). For example, Freud’s daughter, Anna, did
much to develop the method of treating children
through analyzing their play. Erik Erikson extended
psychoanalytic theory into the study of culture—and
simultaneously gave us today’s umbrella term, iden-
tity, for explaining adolescence. Margaret Mahler and
Donald Winnicott corrected Freud’s overemphasis of
the Oedipal complex by demonstrating the centrality
of object relations in the process of an infant and
young child’s ‘individuating.’ And Bruno Bettelheim,
Fritz Redl and others extended psychoanalysis into
the design of residential treatment. In a discussion of
mental health programs, this last development
requires some explaining.

Bettleheim, Redl, and others called their work
‘milieu’ therapy. By this they meant the shaping of
virtually everything that went on in residential treat-
ment to support a child’s ‘ego’—from picking out
furniture that would withstand the not-so-occasional
abuse of the troubled child to using a child’s tantrums
to promote insight through ‘life space’ interviewing.
The milieu of these residential treatment centers
worked, then, o help children and adolescents develop
their own ‘inner controls.’ The writings of Redl and
Wineman (1965) in particular provide fresh insights
into what it takes to support troubled children and
their development. Sadly, much of this extraordinary
history in mental health programing is forgotten
today—another example of how younger practitioners
with new ‘medicines’ may fare no better than older
practitioners who knew how to use older ‘medicines’ in
extraordinary ways.
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Psychoanalytic theory in the 1950s and early 60s
also helped to spawn a number of offshoots that
defined themselves as reactions to features in psycho-
analytic theory and practice. Humanistic psychology
and Virginia Axline’s play therapy provide one
example. Attachment theory and John Bowlby’s work
on the ‘secure base’ phenomenon provide another.
During this period, Axline’s play therapy had a
widespread influence on how psychotherapy for chil-
dren was conducted, but it was Bowlby’s (1973) work
on the dangers of separating child from caregiver that
influenced changes in mental health programing.
Bowlby’s work and Renee Spitz’s (1945) previous
work on institutionalized children provided concep-
tual fuel for the later trend toward family preservation
and keeping even pathogenic families together.

However, during this first period, psychoanalytic
perspectives and their offshoots were not alone. This
was the period when Piaget, Vygotsky, and, to a lesser
extent, Werner became widely read—ushering in the
so-called cognitive revolution. As mentioned earlier,
these cognitive perspectives on children did not at first
have much impact on mental health programing, but,
in subsequent periods, their influence has been in-
creasing.

As mentioned before, behavioral theory developed
into a clinical tool—to be used everywhere that
clinicians could define dysfunction in terms of ‘target
behaviors.’ From autism to anorexia, from infancy to
adolescence, behaviorists worked to demonstrate that
‘All behavior is one.’ Most of these new behavioral
therapies derived directly from the work on operant
conditioning pioneered by B. F. Skinner. They differed
from today’s behavioral treatments and programs
mainly in the limited and sporadic nature of their
interventions.

Finally, with respect to relevant developments
during this period, family systems theory and family
therapy developed rapidly to become a major alterna-
tive to the traditional therapies which focused on
pathology within the child (Barnes 1994). Family
systems theory demonstrated that children’s and
adolescents’ dysfunctional behavior often serves im-
portant functions within a larger system, usually that
of the family. The leading figures, such as Jay Haley
and Salvadore Minuchin, gave the movement an
almost swashbuckling style as they poked fun at
traditional perspectives and challenged family mem-
bers with provocative prescriptions and ways of
labeling their family roles. But today, family therapists
often do their work as part of a mental health team—as
happens in many hospital based crisis centers where
children and adolescents come to be stabilized, assess-
ed, and referred.

1.3.2 1965–82. As we have already seen, not every
major development in mental health programing
results from developments in clinical theory or inno-

vations in clinical practice. A good many develop-
ments result from changes occurring in the larger
society. This was certainly true during America’s ‘civil
rights era,’ in the late 1960s and on into the 1970s.

The civil rights era began as a protest against the
social injustices caused by racism, but it extended to
the social injustices caused by sexism and discrimi-
nation against those with disabilities. The common
themes throughout were those of integration and equal
opportunity.

With respect to programing for children and
adolescents with mental health problems, the civil
rights movement’s main influence was on the edu-
cation of children with disabilities. Prior to this
movement, segregating these children had been the
rule. That changed with the passage of Public Law
94–142 mandating education of all children with
disabilities and in the least restrictive environment.

This law effectively established a new and separate
system of special education—one that was intended to
address the educational needs of children and adoles-
cents with mental health problems. For this reason, the
new special education can be considered a mental
health program. Furthermore, special education’s
being an entitlement program gives it added signifi-
cance since poor and even middle-class families often
could not afford adequate treatment. However, this
new special education failed to deliver on its promise.
Not only did children with problems continue to be
unnecessarily segregated from the mainstream, but the
education they received came to be a ‘curriculum of
control’ (Knitzer et al. 1990).

The second major and relevant offshoot of the civil
rights movement was the ‘Head Start’ program—a
comprehensive program for poor children and their
families and one implemented on a very large scale
(Zigler and Muenchow 1992). Led by its first director,
Edward Zigler, Head Start was and still is one of the
most ambitious antipoverty programs for children.
Furthermore, it embodies an approach to preventing
mental health problems—one emphasizing improving
the overall quality of living for poor families and their
children. Within Head Start, parents have found jobs
and job training, and children have found a variety of
services to improve their health and education.
Finally, from its inception, Head Start has been a
social science laboratory—with built-in research fund-
ing for ongoing program evaluation and program
development. Despite chronic problems associated
with underfunding, Head Start remains an important
program for thousands of children at risk for de-
veloping mental health problems. Furthermore, it
represents a growing interest in and focus on multi-
disciplinary work directed at understanding the con-
ditions underlying the phenomenon of resilience—as
evidenced by the emergence of the new field of
developmental psychopathology (Cicchetti 1990).

Within the field of mental health, this period also
witnessed a major shift away from residential treat-
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ment for adults and toward community mental health
as psychological and sociological studies such as Irving
Goffman’s classic study (1961) emphasized the patho-
genic influences of institutionalization. However, most
funding for child and adolescent services continued to
be applied toward inpatient and residential treatment.
In fact, this period sawan increase in inpatient facilities
for children and adolescents—as assessment units were
established within for-profit hospitals to provide
therapy as well as crisis management and assess-
ment—with hospital stays lasting for several months.

The last major contribution of this period is not one
that can be described as a movement. Hard science has
long been the aim of those working to understand and
treat mental illness. However, during this period, the
enormous increases in funding for research on mental
illness provided the needed support to make hard
science in this area a reality. As a result, there were
numerous breakthroughs in the field of psycho-
pharmacology as well as scientific confirmation of
there being biological causes for such serious disorders
as schizophrenia.

As important as these developments were in their
own right, they were, perhaps, not as important as the
establishment of a pervasive scientific paradigm or
frame for thinking about ‘disorders’ of childhood and
adolescence. Nowhere is this more evident than in the
push during this period to revise classification
systems—to make them not simply more reliable and
valid but also atheoretical so that a variety of
researchers and clinicians holding different theoretical
perspectives could pool data and communicate with
one another. For perhaps the first time in its history,
the field of child mental health was joined together by
its scientific frame of thinking.

One of the casualties of this frame was psycho-
analysis and psychoanalytic theory. Deemed largely
untestable, psychoanalytic theory lost its previous
commanding influence to the newer, highly testable
drug therapies. Behavioral and cognitive–behavioral
therapies have flourished under the scientific frame—
with their emphasis on precise measurement, con-
trolled comparisons, and the use of data to drive
therapies (cf. Lovaas 1980, Meichenbaum 1974,
Patterson 1979).

However, despite its obvious strengths, the scientific
frame has its limitations, especially when it comes to
mental health programming for children and adoles-
cents.The complexities involved inpredicting, prevent-
ing, and treating mental illness in childhood and
adolescence are often too large to fit within the
scientific frame. The result has been a need to rely on
alternative frames—such as the one operating during
the third period under the label, ‘systems of care.’

1.3.3 1982–present. In 1982, Jane Knitzer’s mono-
graph, Unclaimed Children, documented what prac-

titioners such as Fritz Redl had been arguing all
along. She found that most children with serious
emotional and behavioral disorders were not getting
the services they needed. Neither the new special
education nor the old mental health services were
reaching the great majority of these children and
adolescents. Furthermore, even when these children
and adolescents were provided special services, they
still were getting neither a proper education nor
proper care.

The result ofKnitzer’s ‘call to arms’was thedevelop-
ment of a new paradigm and approach to mental
health programing, an approach called ‘Systems of
Care.’ Several features define its identity (Stroul and
Friedman 1996). First, the systems of care approach
calls for extraordinary hierarchic organization be-
tween federal, state, and local agencies. Second, the
systems of care approach pushes for ‘wraparound ser-
vices,’ that is, for sets of services designed to meet the
special needs of individual families. Third, the systems
of care approach provides support for families lost
in a confusing array of services—mostly through the
efforts of case managers who help families set goals,
make plans, and advocate for needed services. Fourth,
the systems of care approach requires professionals
and agencies to be culturally competent—to value
diversity and to develop skills for establishing positive
relationships with those from different cultures. To
understand the significance of this new paradigm and
approach, we need mention only a few comparisons
with old ways of programing.

Children with serious emotional and behavioral
problems often come from families with serious
problems as well. In the past, this fact led to the
practice of separating children from their families, on
the assumption that the children would have a better
chance of improving. However, this practice ignored
the fact that problematic families often remain com-
mitted to their children long after the commitments by
professionals have ended. This practice also ignored
the fact that dysfunctional families have strengths to
enlist in helping their children. Most important, this
practice ignored the fact that with additional supports,
dysfunctional families can become better able to meet
the needs of their children. The systems of care
approach has taken these facts to heart by making
family support central.

Older approaches to mental health programing also
ignored cultural differences or treated cultures as being
disadvantaged,’ even dysfunctional. As a result, min-
ority groups were subjected to subtle and not-so-
subtle prejudice when being ‘helped’ by mental health
professionals. For example, single mothers from cul-
tures which value extended family members (grand-
parents, aunts, etc.), which feel that young children at
night should be in their parents’ bed, which feel
children need occasional physical reminders (i.e.,
spanks) to behave properly—these mothers often
found themselves being judged harshly or unfairly as
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professionals referred to their ‘broken homes,’ their
fostering overly dependent relationships between
themselves and their children, and their authoritarian
parenting styles. With the systems of care approach,
the trend has been away from this kind of cultural
insensitivity and toward providing services in
culturally sensitive ways (Issaacs-Shockley et al. 1996).

Older approaches to programing also presented few
options for treatment: outpatient office-based therapy,
inpatient hospital care, and residential treatment.
Furthermore, educational, welfare and mental health
programs often functioned separately and sometimes
in conflict with one another. With the systems of care
approach, the effort has been to coordinate work done
by different agencies and different professionals. This
effort at coordination shows in a variety of ways. It
shows in the increase in interagency teams. Most
especially, it shows in professional–family relation-
ships as case managers and home visitors work to get
families and children the services they need. In the
systems of care approach, then, old barriers between
mental health and other kinds of child-related pro-
grams are broken down. For example, child welfare
programs designed to protect abused and neglected
children—often by removing children from their
homes—now work to have mental health programs
train parents and foster parents so that children
temporarily removed from their homes can return
safely to their families.

The systems of care approach and the advent of
managed health care has dramatically changed the
nature and functions of inpatient and residential
treatment for children and adolescents (Woolston
1996). Now, the average length of stay in inpatient
facilities has been reduced considerably—from several
months to two weeks. The result has been a change in
how inpatient facilities function. Where before,
therapy was central, now inpatient facilities focus
solely on crisis management (stabilization), assess-
ment, and doing what they can to help establish the
community-based system of care that children and
adolescents will need when they leave the hospital.
Residential treatment centers, too, are being hard-
pressed to reduce length of stay and to turn outward
toward the family and community. Financial con-
straints, public policy, and the difficulty of demon-
strating empirically that inpatient and residential
treatment are more effective, all have conspired to
change the mental health programing landscape and
to turn professionals toward developing community-
based systems of care.

2. Concluding Remarks

The new era of systems of care may well have brought
improvements in mental health programing. However,

it has not brought a reduction in the percentage of
children and adolescents with serious mental health
problems. How can this be so? How can conceptual
progress and progress in mental health programing
fail to make a noticeable difference in the prevalence of
problems?

There seem to be several reasons, not one. First, as
long as schools exclude troubled children from the
mainstream and educate them in classrooms with a
curriculum of control, systems of care can do only so
much. Second, as long as managed health care and
inconsistent political support make it difficult for
agencies to recruit trained professionals and to get
done all that needs to get done to provide quality care,
systems of care will be limited in their usefulness.
Third, and perhaps most important, as long as there
aremental health problems associated with the erosion
of community life, systems of care will fail to make a
significant difference. We may call our services ‘com-
munity based’ and our overall system ‘community
mental health.’ However, surrounding families with
systems of care will never substitute for surrounding
families with communities that care. Perhaps com-
munity building will define the next era.

See also: Adolescent Health and Health Behaviors;
Adolescent Vulnerability and Psychological Inter-
vention; Health Promotion in Schools; Infant and
Child Development; Theories of; Infant and Child
Mortality in Industrialized Countries; Family Health
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Mental Illness, Epidemiology of

Epidemiology in the field of mental disorders is the
study of their distribution in populations and of the
risk factors associated with their onset and course.
Epidemiological methods provide tools to conduct
research in etiology and genetics, and serve as the basis
of outcome studies, clinical trials, and public health
research. Key requirements of epidemiological studies
are (a) the definition of the target population (e.g.,
total population or representative samples of a region
or a country, or representative fractions thereof); (b)
explicit, reliable and valid criteria for disorders or
what constitutes a case (e.g., symptoms or syndromes);
(c) explicit, reliable and valid criteria for variables and
factors that might be associated with a disease (i.e.,
gender, social class, genetic factors, infectious agents),
and use of epidemiological methods for measuring
outcome occurrence (e.g., pre�alence, defined as the
proportion of individuals affected by a particular

disorder at a specified time period or point in time, and
incidence, defined as the number of new cases among
persons in a population, who were initially free from
the disorder and developed the disorder over a given
period of time, such as a lifetime, 30 days, or 1 year),
and (d) for measuring associations (risk and protective
factors), and impact (i.e., course of illness, associated
impairments, and disability). Epidemiology can be
divided further into two interrelated orientations and
methodologies, namely descripti�e epidemiology,
aiming at measuring the extent of mental disorders in
the community, and analytic epidemiology (e.g., long-
itudinal cohort designs, case-control studies), that
focuses on understanding the etiology of mental
disorders. Examples are laboratory or genetic markers
to test etiologic hypotheses. Epidemiology offers some
unique and promising research strategies for des-
cribing and clarifying the nature, etiology, course, and
outcome of mental disorders, because patients in
treatment settings usually represent a small and highly
selective segment of the full spectrum of mental
disorders. Thus, findings for risk factors, prognosis
and etiology might be biased by selection biases as well
as the severity of the studied condition (Friis and
Sellers 1999).

Originally, epidemiology and epidemiological re-
search designs were developed to study chronic and
infectious diseases, and have only been adapted slowly
for use in mental and behavioral disorders since the
1950s, largely due to the initially controversial status
of past diagnostic classification systems for mental
disorders. The complex manifestations, poorly under-
stood etiologies, and variability of the course of mental
disorders, in addition to their previously low diag-
nostic reliability, were often difficult to capture in
basic epidemiologic designs. This difficulty was par-
ticularly true for those involving one or two points in
time (e.g., cohort studies). In addition, risk factors for
mental disorders can be as difficult to conceptualize
and assess as variables of relevance for mental
disorders. Despite early difficulties, these problems
have been partly overcome in recent years.

Strongly related to the introduction of more reliable
and valid classification systems for mental disorders,
based on explicit criteria and operationalized diag-
noses in 1980 (APA 1980, 1994) and the
increasing availability of structured and standardized
diagnostic assessment instruments, the last two
decades of the twentieth century witnessed an un-
precedented progress in epidemiological research on
mental disorders. The field has advanced in terms of
number of studies, their scope, degree of methodo-
logical sophistication, and their linkages to allied
disciplines such as psychology, neurobiology, and
sociology (see Table 1). What started in the 1950s as a
scientifically problematic and quite restricted area of
‘psychiatric epidemiology’ (Robins 1992) has now
reached firmer ground and opened up new perspec-
tives.
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Table 1
Epidemiology of mental disorders in the 1990s

Progress Deficits

Availability of large-scale general population
studies (prevalence, sociodemographic correlates,
comorbidity, age of onset)

Incomplete coverage of diagnoses (deficits:
somatoform, sleep disorders, comorbidity with
somatic conditions, personality disorders)

Increasingly sophisticated sampling, design and
statistical procedures

Childhood disorders and the developmental
continuity of adult mental disorders

International collaboration ( joint re-analyses on
prevalence, risk factors, comorbidity)

Explorations of thresholds for and boundaries
between disorders

Documentation of associated impairments and
disabilities

Assessment of diagnosis-specific disability and
impairment

Crude documentation of poor recognition and
intervention

Service utilization and need assessment

Improvements in diagnostic instruments and
contributions to psychopathology and diagnostic
classification

Lack of prospective–longitudinal studies to identify
vulnerabilities and causal risk factors and
natural course over lifespan

Slowly increasing number of
prospective–longitudinal and family-genetic
studies: contributions to nosological research

Linkage to genetic research and neurobiology

1. Descripti�e Epidemiological Findings

Starting with the landmark Epidemiological Catch-
ment Area (ECA) program in the early 1980s (Robins
and Regier 1991), increasingly sophisticated large-
scale studies in the general population have made it
evident that mental disorders are very frequent dis-
orders of the brain, affecting almost every person over
their life courses. These studies have also highlighted
the correlates and the variability in the manifestations
of disorders of emotion, cognition, and behavior,
demonstrating that mental disorders are not as uni-
form as previously believed in terms of their risk
factors, courses, outcome, associated disabilities, and
impairments.

1.1 Pre�alence and Correlates of Mental Disorders
in the Community

Community surveys in the 1990s, such as the National
Comorbidity Survey (NCS) (Kessler et al. 1994), the
Health Examination and Interview Survey—Mental
Health Supplement (Wittchen et al. 1999) and similar
studies in other countries (WHO 2000) have estimated
the lifetime rates for mood, anxiety, and substance
disorders alone to range between 36.3 percent and 48.6
percent. Across studies point-(30-day) prevalence esti-
mates vary between 10–17 percent, in spite of differ-
ences in coverage of diagnoses, design, and cultural
setting. Relatively stable estimates were also found for
specific disorders, such as panic disorder (lifetime
estimates: 3–4 percent, point prevalence: 1–2 percent)
as well as psychotic disorders (1–3 percent).

Similar convergent evidence has also become avail-
able from these studies with regard to sociodemo-

graphic correlates and impairment. For example: (a)
The majority of people affected by a mental disorder
usually report the onset of their condition in ado-
lescence, largely due to a predominant early onset of
anxiety and substance-use disorders (alcohol, drug
abuse, and dependence), whereas depressive
disorders occur at higher ages and over the whole
lifespan; (b) Females are 2–3 times more frequently
affected by various depressive and anxiety disorders;
(c) Males more frequently develop substance-use and
antisocial personality disorders; (d) Low social class
has not been confirmed consistently as being asso-
ciated with the onset of mental disorder in all
countries; and (e) The presence of mental disorders
has been found to be associated consistently with
increased rates of disability and impairment days,
which vary by type of disorder and comorbidity.

Data also reveal (WHO 2000) that only about 22
percent of cases in Canada and the USA, and only
slightly more in the Netherlands (31.7 percent) and
Germany (29.2 percent) receive any type of treatment.
The vast majority in the three countries were cared for
exclusively in the primary health care sector, with only
few receiving treatment by mental health specialists,
even though treatment was merely defined as ‘any
treatment contact,’ irrespective of appropriateness in
terms of type, dose, and duration of treatment. A
further disturbing finding is the fact that the majority
of patients delay many years after the first onset of
their disorder before getting treatment (Olfson et al.
1998). It is not entirely clear to what degree these low
treatment rates are due to patients’ poor helpseeking
behavior, structural barriers in the health care system,
or health service providers’ lack of recognition and
diagnostic skills. However, the fact that low treatment
rates are not confined to countries that do not cover
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health care and treatment cost by insurance plans
suggests that there are many reasons for this problem.

Another important key finding of studies is that,
even in community samples, a high proportion of
subjects suffer from more than one mental disorder. In
the NCS (Kessler et al. 1994), the vast majority of
people with one mental disorder had other comorbid
conditions as well; 54 percent of the population with a
lifetime mental disorder had three or more lifetime
comorbid conditions, and among those with 12-month
diagnoses 59 percent had three or more additional
disorders. Most frequent patterns of comorbidity were
among anxiety, affective, and substance-use disorders.
The consistency of comorbidity findings across studies
has made it clear that comorbidity is a fundamental
characteristic of most mental disorders. Comorbidity
has been shown to be neither simply an artifact of
random association of frequent disorders, nor influ-
enced by helpseeking behavior or methodological
aspects of the studies (Wittchen 1996). Comorbidity
has specific effects on the degree of suffering as well as
the likelihood of seeking professional help. Further
comorbidity has been demonstrated to have important
etiological, pathogenetic, clinical, and psychopatho-
logical implications that have become a major research
topic in mental health research (Wittchen et al. 1999a).

Beyond the mere demonstration of the size of the
problem of mental disorders, there is now increased
national and international collaboration on the basis
of more stringent methodologies and designs, which
allow for powerful coordinated cross-national re-
analyzes with regard to risk factors as well as world-
wide studies such as the ongoing World Mental Health
2000 study (Kessler 1999). The significance of such
endeavors can be highlighted by findings of The Cross-
National Collaborative Group (1992) that demon-
strated in powerful analyses that the rates of depressive
disorders are increasing in each successively younger
birth cohort in industrialized countries. In addition,
age of first onset of depressive disorders had declined
into early adolescence. This finding has prompted a
series of studies that explore the reasons for a
continuing increase in depression rates, and further led
to a reconsideration of projections with regard to the
burden of depressive disorders in the future.

1.2 Pre�alence of Mental Disorders in Primary Care

Although large-scale comprehensive studies about the
prevalence of mental disorders in primary care are
lacking, there is considerable evidence from inter-
national collaborative primary care studies on selected
anxiety and depressive disorders (U� stu� n and Sartorius
1995) that these disorders are highly prevalent in
primary care settings around the world: point preva-
lence estimates for depressive disorder range between
8–11 percent, and those for anxiety disorders range
between 4–10 percent. Such studies have also re-
vealed—consistent with more recent studies (Wittchen

2001)—that mental disorders in primary care are
usually poorly recognized and rarely treated. Only
every second case is recognized, and of those recog-
nized, only one-third receives some type of state of
the art treatment.

1.3 The Burden of Mental Disorders

Along with the increased emphasis of epidemiological
research on the role of general and diagnostic-specific
disabilities and impairment, community studies have
also been able to demonstrate the substantial burden
that mental disorders have on the subjects’ lives, social
functioning, and interpersonal environment. Based on
available epidemiological data, the Global Burden of
Disease study (Murray and Lopez 1996) showed that
the burden of mental disorders has been under-
estimated greatly. Of the ten leading causes of dis-
ability worldwide in 1990, measured in years lived with
a disability, five were psychiatric conditions: Unipolar
depression, alcohol use, bipolar affective disorders,
schizophrenia, and obsessive-compulsive disorder.

2. Unresol�ed Issues in Descripti�e Epidemiology

Despite considerable progress, descriptive epidemio-
logical knowledge is still limited, given in particular
that only a few of all mental disorders have been
investigated. Other areas with significant deficits are
(a) mental disorders in children, adolescents, and the
elderly; (b) the dimensional and subthreshold charac-
terization of mental disorders; (c) a more compre-
hensive identification of risk factors; (d) the range of
associated disabilities; and (e) the use of health services
with emphasis on national and cultural variations.

2.1 Co�erage of Disorders

Epidemiological research is still far away from having
examined the full range of clinically significant psycho-
pathological conditions. Noteworthy deficits exist, for
example, with regard to somatoform disorders, sleep
disorders, substance-related disorders beyond abuse
and dependence, personality disorders, and some
forms of childhood disorders. Each of these conditions
merits considerable epidemiological attention from a
public health, and even more from a pathogenetic,
perspective, because they have different onset and
course characteristics, and are frequently comorbid.
For example, somatoform disorders (i.e., pain dis-
orders, hypochondriasis, somatization), which were
shown to be highly prevalent conditions that start
early in life and constitute a major burden on the
health care system, have rarely been included in past
community surveys. Similarly, sleep disorders, which
rank high as a principal reason for primary care
consultations, have not been studied systematically in
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community surveys. The unclear nosological status of
these conditions may be responsible for this neglect.
Obstacles to research on personality disorders are of a
methodological nature because there are not suf-
ficiently reliable and time-efficient assessment tools
available.

For childhood conditions, the challenge lies in
consensus regarding appropriate choice of age�
developmental-stage-specific diagnostic assessments.
Researchers must also concur on the degree to which
multiple sources of information (i.e., parents and
teachers) can be combined into one coherent strategy
that mirrors the continuity from childhood to ado-
lescent and adult mental disorders. Despite growing
collaboration, there is still a remarkable division
among investigators regarding epidemiological de-
signs and methods used in childhood, adolescent, and
adult mental disorder research. Inherent in this div-
ision is the issue of the developmental continuity of
psychopathological features, which also touches partly
on the ongoing controversy of dimensional versus
categorical measures in epidemiological studies of
mental disorders. Intensified research in this area is
needed, especially because of evidence that most adult
mental disorders begin in adolescence.

2.2 Subthreshold Conditions and Dimensional
Approaches

With few exceptions, descriptive epidemiological evid-
ence is based on a restricted range of threshold
diagnoses, assessed with diagnostic instruments, such
as the WHO Composite International Diagnostic
Interview (CIDI) without sufficiently detailed con-
sideration of available duration, persistence, and
severity information. The exclusive reliance on cate-
gorical threshold diagnoses carries substantial risks
of artifactual explanations (such as in comorbidity
analyses) and fails to acknowledge the dimensional
nature of most expressions of psychopathology. The
DSM-IV (APA 1994), as the most frequently used
classification system in research into mental disorders,
makes only a few attempts to derive discrete categories
that are mutually exclusive and lead to a single
classification of an individual. In fact, the system was
intended to stimulate further development of research
on the thresholds for and boundaries among disorders
(APA1994).Available datawith their primary reliance
on categorical diagnostic decisions are not an optimal
source for modifying diagnostic systems (Wittchen et
al. 1999c).

2.3 Assessment of Disability and Need of Treatment

Over recent years, increasing recognition has emerged
that diagnoses of mental disorders themselves cannot

appropriately answer questions about need for care,
service utilization, and treatment match. Such doma-
ins are thought to be determined largely by the
individual’s functioning status and disability. Epid-
emiological studies from the last two decades of
the twentieth century have not provided coherent
and comprehensive information about these service-
related issues, and do not allow for reliable charac-
terizations of diagnosis-specific degrees of disability
with regard to various social roles. Also, they do not
provide sufficiently detailed data about helpseeking
behavior, service utilization, and services needs
(Regier et al. 1998). Recently, the World Health
Organization has started collaborative, systematic,
conceptual, and psychometric developmental work to
design generic and diagnosis-specific assessment inst-
ruments modules to assess disability. These measures
might also provide a better basis for need assessment
in the area of treatment.

2.4 Assessment Instruments and Diagnostic
Classification

Population studies and methods-related epidemio-
logical work have been instrumental in the improve-
ment of diagnostic classification systems for mental
disorders. Reliable symptom and diagnostic assess-
ment instruments of mental disorders have been
created for use in epidemiology and clinical research.
This work has not only significantly influenced the
content and structure of clinical instruments: Struc-
tured Clinical Interview for DSM-IV (SCID) (First et
al. 1997); Schedules for Clinical Assessment in Neuro-
psychiatry (SCAN) (Brugha et al. 1999b) and non-
clinical tools: Composite International Diagnostic
Instrument (CIDI) (WHO 1990), but also played an
important role in the revision processes of diagnostic
classification systems (DSM-IV and ICD-10).

Yet these conceptual models of mental disorders are
not, and have never been, a paragon of elegance, nor
have they resulted in sufficiently neat and crisp
classification systems that match basic research
findings, and clinical management and decision-
making. The introduction of these operationalized
and descriptive manuals have resulted in greater
diagnostic reliability and consistency in the use of
diagnostic terms around the world. In particular, they
have been a key prerequisite for epidemiological
progress. However, major problems (i.e., thresholds,
overlap, and comorbidity), which remain a source of
significant dissatisfaction and controversy, will require
extensive future work.

At the center of this agenda is the need for
convincing clinical and nosological validation in terms
of prognostic value and stability, family and genetic
findings, and laboratory findings for almost all mental
disorders, allowing a sharper genotypical and pheno-
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typical classification. Current diagnostic classification
manuals (DSM-IV and ICD-10) deliberately do not
contain mutually exclusive diagnostic categories in
order to simulate research inquiries into diagnostic
boundaries and thresholds—a valuable target for
epidemiological research. Consensus is lacking on
how to tailor appropriate psychopathological assess-
ment instruments that are able to address such
threshold issues appropriately. Further, despite the
substantial scientific exploration and examination that
went into instruments like the CIDI (WHO 1990) and
the SCAN (Brugha et al. 1999a), some basic problems
of reliability and validity inherent in the assessment of
some mental disorder are yet unresolved.

At the center of discussion is no longer the tradi-
tional question of whether to go for categorical or
dimensional, but rather to what degree and for which
psychological conditions ‘clinical judgment and prob-
ing’ should be regarded as a mandatory core element.
Empirical evidence needs to be gathered to determine
in which diagnostic domains and clinical instruments
are superior to fully standardized instruments, such as
the CIDI, which try to identify explicitly the latent
variables behind the vagueness of clinical judgment.
Progress in the resolution of this issue will also offer
ultimately more appropriate strategies in resolving the
‘gold standard’ question of the optimal strategy for
validating epidemiological instruments (Brugha et al.
1999a; Wittchen et al. 1999c) (see Nosology in Psy-
chiatry; Differential Diagnosis in Psychiatry)

3. Longitudinal Studies and Causal–Analytic
Epidemiology

Despite a slowly growing number of costly large-scale
prospective–longitudinal studies (Grasbeck et al. 1998,
Wittchen and Nelson 1998) that have become avail-
able, knowledge about natural course, longitudinal
stability of symptoms, and comorbid associations, as
well as vulnerability and risk factors for the onset and
persistence of mental disorders is still quite meager.
This deficiency is particularly true for children, adole-
scents, and young adults; Thus it remains difficult to
characterize mental disorders reliably by patterns of
course and incidence across the life span. Further the
‘causal risk factors’ status (Kraemer et al. 1997) has
not yet been established for most putative risk factors
of mental disorders. At this point it remains un-
clear what might be cause, consequence, or a mere
correlate.

Prospective longitudinal studies such as the Dune-
din and the Early Developmental Stages of Psycho-
pathology study (Wittchen and Nelson 1998) can
advance our etiological knowledge through the coll-
ection of information on early signs and risk factors,
which have been gleaned from high-risk studies, and
from studies on protective factors and processes
related to the onset of mental disorders. From such

studies a substantial body of evidence has already
become available with regard to partly diagnosis-
specific, partly general risk factors for many disorders.
Well established risk factors include: A family history
of mental disorders, the effect of threatening or
stressful disruptions in the individuals’ immediate
social environment, childhood loss, abuse, and
trauma. There is also further evidence for more
complex interactions: Familiar genetic factors may
enhance the effects of loss events; patterns of symptom
progression from preceding early anxiety disorders
relate to the risk of developing secondary depression;
and certain childhood temperamental traits increase
the risk of subsequent mental disorders. What re-
mains, however, is the large challenge of completing
the complex vulnerability–stress interaction, and
understanding how vulnerability and risk factors from
formerly competing paradigms interact with each
other in specific disorders or groups of mental dis-
orders.

3.1 Linking Epidemiology Closer to Clinical and
Basic Neurobiological Research

The limitations of convenience samples from clinical
and other settings for etiological and pathogenic
research are becoming recognized increasingly. Limi-
tations include the risks of artifactual findings, the
over- and underestimation of effects, confoundation
by comorbidity, and the impossibility of establishing
causal risk factors for first onset of a disorder.
Prospective–longitudinal studies and causal–analytic
designs in representative population samples will be of
key importance to overcome these limitations. A
requirement for such designs is a comprehensive
evaluation of the epidemiological triad of host (i.e.,
genetic variables or temperamental predispositions),
agent (life stage transitions or life stress), and en-
vironment (social processes or environmental agents).
A considerable challenge for such studies is the
identification of how and when certain environmental
factors potentiate or protect against genetic and
biological vulnerability factors. Neuroscience, and in
particular, genetic research, is likely to be essential for
our future understanding of the etiology and patho-
genesis of mental disorders, and ultimately a better
genotypic classification. The complexity of longitudi-
nal designs, and the time and costs involved, are
substantial; however, findings promise a better under-
standing of the relevant developmental pathways of
specific mental disorders and their interrelationships
among each other (comorbidity) (see Table 2).

Family and other genetic studies have demonstrated
convincingly that an individual’s genetic makeup is an
important factor in determining vulnerability for
almost all mental disorders (Merikangas 1999).
Methods of genetic epidemiology for studying risk
factors and etiology of familiar diseases appear to be
the most promising ways to unravel the complex
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Table 2
Relevance of epidemiology of contemporary psychiatry

Examination of the generalizability of clinical samples
Identification of potential etiologic factors and
correlates of psychiatric disorders:

� Sex differences in psychiatric disorders
� Age-specific patterns of onset and offset
� Cohort effects
� Environmental agents (e.g., viral exposure,

toxins, diet, and agents)
� Geographic patterns (e.g., cultural pattern of

expression, risk factors, migration)
Genetic and family-genetic studies in community

samples
Estimation of attributable risk of neurobiological

and genetic factors
Identifying core psychopathological processes over

the lifespan
Identifying common and unique vulnerabilities and

risk factors for disorders
Establishing of norms for biological and genetic

markers
Testing the generalizability of biological markers in

community samples

Source: Adapted from Merikangas 1999.

mechanisms through which genes exert their influence.
The integration of population genetics and epidemi-
ology is critical for determining the attributable risk of
particular DNA markers for disease as well as how
environmental conditions increase or reduce expres-
sions of genetic vulnerability. Such studies might be
directed at states or traits conferring susceptibility. In
the near future it can be expected that such types of
genetic epidemiologic studies will identify some of
those genetic mechanisms that place individuals at
increased risks for disorders such as substance de-
pendence, anxiety, and depression (see Mental Illness,
Genetics of).

4. Need E�aluation and Its Implications on
Inter�entions in the General Population

Since the 1980s, quite comprehensive, interdisciplinary
mental health systems of providers have emerged in
most industrialized countries. However, given the size

Table 3
Types of questions related to comprehensive need assessment

Stepwise questions Epidemiological activity

What is a case? Prevalence, incidence
What do patients need? Subjective�objective
Do patients get what they need? Inappropriate use and service delivery
How can structure and process of services�treatment
be improved?

Evaluation of changes, stepwise planning of
improvements

of the problem of mental disorders it is evident that no
system could afford comprehensive treatments for all
affected persons. Epidemiological data are a key
prerequisite for identifying deficits and problems in
health care systems, and offering guidance in service
planning and resource allocation. At a time of in-
creasing numbers of effective pharmacological and
psychological treatments, competing provider models
for mental disorders, and tighter health care budgets,
epidemiology can be expected to gain further im-
portance, especially in highlighting the efficacy of
interventions. But certainly the available studies and
data do not yet provide us with appropriate level of
detail for this important task (Regier et al. 1998;
Wittchen 2000) (see Table 3).

Core elements of need assessment are a reliable
definition of a disorder, clearly defined associated
disabilities, and existing effective interventions (taking
into account both their limitations and modes of
delivery). Nevertheless, despite the existence of many
effective psychological and drug treatments shown to
prevent disability, relapse, chronicity, and suffering
for many mental disorders, few epidemiological stud-
ies are available that answer with sufficient detail core
questions such as: How many anxiety or depressive
disorders were treated by psychiatrists, psychothera-
pists or other types of providers; how many were
treated by medication or some form of psychological
treatment, or even treated at in- or outpatient inst-
itutions; how many in need are treated appropriately;
and how many remain untreated. Instead, mostly
crude data regarding rates of service utilization and
unmet service needs are available that emphasize
predominantly the role of primary care physicians.
Even though the quite limited role and poor reco-
gnition abilities of primary care physicians for mental
disorders has been noted repeatedly throughout the
world (U� stu� n and Sartorius 1995), it seems that
traditional psychiatric epidemiology still seems to
favor this model strongly. Neglected are more comp-
rehensive service utilization and need assessment
strategies for specialist treatment and other inter-
ventions. Another unfortunate deficit in this field is its
strong emphasis on so-called ‘major mental disorders,’
such as psychotic disorders, as opposed to ‘minor and
neurotic disorders.’ Although this oversimplified dich-
otomy has clearly outlived its usefulness and scientific
justification since the 1980s, many health utilization
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and needs surveys still overemphasize major morb-
idity, neglecting what are actually the most prevalent
and persisting ‘minor morbidity conditions,’ that
cause by far the greatest financial burden of all
disorders (Rice and Miller 1998). Current attempts
that merely link diagnosis with measures of disability
in order to improve need assessment (see above) might
not solve this critical problem. Rather, they might
result once again in an inappropriately strong emph-
asis on the most severely ill, neglecting those in earlier
stages of their illness process who might profit most
from modern treatment methods.

The challenge for epidemiology on a cross-national
and international basis lies in a systematic com-
parison of such competing models. Development
of appropriate assessment instruments for use in
epidemiological studies to identify advantages and
disadvantages of each of these perspectives, in terms of
legal, cost, comprehensiveness, and effectiveness issues
has been identified as a necessary first step (Jagger
et al. 1998). Current perspectives on this issue seem to
overemphasize two search strategies: the development
of reliable and valid measures of disability (Regier et
al. 1998), and the search for other ‘marker’ variables of
those in greatest need or the ‘most severe.’ This
perspective might fall too short. In search of improved
approaches for comprehensive need assessment and
evaluation, future epidemiological research should
additionally emphasize: (a) a more comprehensive
assessment of helpseeking behaviors that covers the
full spectrum of professional providers in the resp-
ective country or region; (b) a wider coverage of types
of interventions received, contingent on the avail-
ability of treatments in that country for that diagnosis;
and (c) a detailed inquiry into perceived barriers to
recognition and treatment.

5. Conclusion

In light of the ongoing rapid developments in neuro-
science, clinical psychology, and psychiatry, as well
as public health research, epidemiology can be
expected to play an increasingly important role in
basic, clinical, and public health research of mental
disorders. The key challenge will be to understand
how multiple risk and vulnerability factors interact
over time and over the lifespan in producing a single or
multiple mental disorder over brief or longer periods
of time.

See also: Dementia: Overview; Depression; De-
pression, Clinical Psychology of; Mental and Be-
havioral Disorders, Diagnosis and Classification of;
Mental Health and Normality; Mental Health:
Community Interventions; Public Psychiatry and
Public Mental Health Systems; Schizophrenia
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Mental Illness, Etiology of

Mental illness, like most types of illness, is multi-
factorial in origin. It can be influenced by consti-
tutional and genetic factors, by both early and recent
environmental factors and by cultural and social
elements. These are best described in chronological
format, with those more distant described first and the
most recent described last.

1. Early Causes

1.1 Genetic Influences

The advances made by genetics in the last 25 years of
the twentieth century have been enormous, and are
discussed elsewhere (see, e.g., Genetic Studies of
Beha�ior: Methodology; Genetics of Complex Traits
Through the Life Cycle; Mental Illness, Genetics of). It
may appear that few of these advances have yet had
much impact on the causation of mental illness,
because there have been few dramatic advances
comparable with that of the identification of the gene
for Huntington’s chorea in 1987 (Gilliam et al. 1987).
However, there has been a steady growth in know-
ledge, best summarized as incremental mapping,
which has helped to place the genetic contribution to a
wide range of mental illness, in context.

The standard methods of studying the genetic
component of causation of illness are the same in
psychiatry as in other branches of medicine. The
relative genetic risk of having, or developing, a
particular mental disorder is determined by three
research approaches; family, twin and adoption
studies. Family studies identify people with the dis-
order through questions (probands); the rates of
disorder are identified in other family members and
relatives, and then compared with the rates in the
general population. From these figures it is possible to
compute the numbers of people likely to develop the
condition at some time in the future (the expectancy
rate or morbid risk). A higher rate in immediate
relatives compared with others, and greater rates than
the general population, indicate a genetic contribution
to the disorder.

However, environmental factors may also contrib-
ute to risk in family studies, and twin studies are better
at distinguishing the genetic component. Monozygotic
and dizygotic twin probands are compared with their
co-twins for concordance rates (i.e., the rate of co-
occurrence of the disorder in the other twin). If the
ratio of the concordance rates for monozygotic (MZ)
twins (who are similar to clones as they have identical
genes) and dizygotic (DZ) twins is significantly greater
than one, the disorder has a genetic component.
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Because there is often a bias in reporting disorder, it is
preferable to derive probands and their co-twins from
twin registers wherever possible (Puri and Tyrer 1998).

Even with twin studies, the effect of environment
cannot be completely separated since there is a
tendency, fortunately exhibited less now than for-
merly, for monozygotic twins to be treated as though
they were the same person and to identify psycho-
logically with each other to a greater extent than
dizygotic twins. Adoption studies overcome this effect,
and when they are carried out with monozygotic
twins, are seen to their best advantage. Other studies
include adoptee approaches in which one or both of
the biological parents has the disorder but the adoptive
parents have not, so the rates of disorder in the
adoptees can be compared with a control population,
and adoptee family studies in which the adoptee is the
proband and the rate of disorder determined in the
biological and adoptive parents.

The results of these studies in general, show that
there is a strong genetic contribution to bipolar mood
disorder and schizophrenia with MZ�DZ ratios of
greater than 3 (Hauge et al. 1968, Gottesman and
Shields 1976) but this falls far short of that shown by
a disorder such as Huntington’s chorea. A more
common finding is that illustrated by personality
disorder, in which twin studies suggest that most
personality traits are equally contributed to by genetic
and environmental factors (Livesley et al. 1998) and
severalmodels have been postulated for the interaction
between these (Kendler and Eaves 1986). Now that the
human genome is close to being identified, the tech-
niques of molecular genetics are being used in-
creasingly to identify specific genes associated with
psychiatric disorder, but to date, only one clear
disorder has been identified, fragile X syndrome,
which affects males mainly and which has clear
locus on the X chromosome (Sutherland 1979). How-
ever, a range of other disorders has been shown to be
associated with chromosomal abnormalities, and
approximately 40 percent of the causes of severe
mental handicap (Down’s syndrome, phenylketon-
euria, tuberose sclerosis, Hurler’s syndrome, Lesch-
Nyhan’s syndrome and Tay Sach’s disease) are
known to be caused by identifiable chromosome
abnormalities that are potentially preventable by
genetic counselling (Weatherall 1991; see Mental
Illness, Genetics of ).

1.2 En�ironmental Factors Before and During Birth

The time immediately before, during and shortly after
birth is a very vulnerable one for the fetus or new-born
infant. It is at these times that anoxia can lead to brain
damage. The most obvious manifestation of this is loss
of brain cells leading to learning disability in adult life,
and better obstetric care and supervision of babies
with low birth weight reduces this risk (Illsley and

Mitchell 1984). There have also been a number of
studies suggesting that the development of other
mental illness, particularly schizophrenia and related
disorders, is linked to obstetric difficulties (Geddes
and Lawrie 1995), but there is some doubt about the
methodology of some of these studies. More careful
matching of cases and controls in a larger sample,
however, has failed to replicate these findings, apart
from prolonged labor and emergency Caesarian sec-
tion being more common in schizophrenic probands
(Kendell et al. 2000).

There is also evidence that infectious diseases,
particularly when contracted before birth, may be
associated with mental disorder. Schizophrenia is
more common in those born in the winter months
(Hare et al. 1973) and the case has been made, not
altogether satisfactorily, that this could be a conse-
quence of maternal influenza in the winter months
(Adams et al. 1993). Another infectious disease linked
to mental illness is rubella, which is associated strongly
with learning disability (due to microcephaly), if
infection is contracted in the first trimester of preg-
nancy.

1.3 Early Years of De�elopment

The hypothesis that mental illness is a consequence of
problems in early development has been active for
many years and is one of the fundamental components
of psychoanalysis. This argues that psychological
conflicts encountered in early development that re-
main unresolved are likely to surface later in life in
distorted form that psychoanalysis can succeed in
decoding. This is perhaps best encapsulated in the
phrase ‘give us a child to the age of five and let who will
have him thereafter.’ Another approach initiated by
the work of John Bowlby is the possibility that the
earliest stages of the infant’s relationship with its
mother can also lead to problems that arise again in
adult life. This has led to the growth of attachment
theory (Bowlby 1988) and has also stimulated psycho-
analytical approaches to treatment.

These difficulties are often not associated with overt
psychological trauma, or, if they are, it is usually
within the bounds of everyday experience. More severe
trauma is associated with a different range of path-
ology. There are now many conditions which have
been shown to be associated with severe psychological
trauma in the early years of life, including borderline
personality disorder, post-traumatic stress disorder,
recurrent depressive episodes and a range of problems
of sexual dysfunction. However, research into the
subject has come in for some criticism, as data are
almost entirely retrospective and subject to significant
bias. This has been accentuated by the high profile of
the multiple personality disorder, and its relationship
with past childhood abuse, principally sexual abuse.
Often, such abuse is unknown to the sufferer at first,
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but is evoked by assessment and treatment under
hypnosis. There have been many claims that this form
of assessment is suspect and creates what is commonly
known as the ‘false memory syndrome’ (Brandon et al.
1998).

Depressive illness in adult life is also more likely to
occur in those who have suffered the loss of a parent
through separation, divorce or death (Harris et al.
1986). This is postulated to be due to increased
vulnerability to adversity after adverse early experi-
ences. The long gap between initial loss and the onset
of depression has been studied by life events re-
searchers, and the concept of ‘brought forward time’
introduced to compare it with the immediate response
to a major life event.

2. Late Causes

2.1 Later En�ironmental Causes

There are a host of environmental causes of mental
illness from late adolescence onwards that, unlike the
previous ones described earlier, are determined to a
much greater extent by the individual concerned. The
group of conditions showing this characteristic most
prominently, are the substance misuse disorders, as
absence of indulgence can never lead to disorder.
Although there are likely to be genetic factors that
influence the extent that people become addicted to a
substance (Kendler et al. 1995) by far the most
important factor is repeated exposure and this is
primarily an environmental issue. Alcohol is the most
important of the substance misuse disorders, account-
ing for one third of all mental disorders and having
harmful effects on around 10 percent of the population
per year (Kessler et al. 1994), a staggering figure
however it is interpreted.

Other important environmental causes are infec-
tions. These include viral, protozoal and bacterial
organisms, and most recently, prion infections, such as
the human formof bovine spongiform encephalopathy
(BSE), and mental disorder is created when they affect
the brain. The acquired immune deficiency syndrome
(AIDS), neurosyphilis and viral encephalitis are the
most important. Trauma to the brain is also an
important cause of personality change and functional
handicap, including dementia. Whenever the oxygen
supply to the brain is significantly impaired, there is
the danger of neuronal death and consequent organic
mental illness, primarily dementia. Similar problems
can be created by metabolic disturbances but these are
more likely to be reversible. Thus a range of medical
illnesses; hypertension, atherosclerosis, renal failure,
hepatic failure, thyrotoxicosis, myxodema, sarcoidoi-
sis, autoimmune diseases and Cushing’s disease (or
any medical illness treated with steroids) may all be
associated with mental disorder, of which anxiety,
depression and dementia are the most common.

A more common environmental factor influencing
the onset and nature of many common mental dis-
orders is social deprivation. Epidemiological studies
have consistently shown that almost all mental illness
is more common in those of lower than higher social
classes ((Hollingshead and Redlich 1958, Kessler et al.
1994). The reasons for this are much more difficult to
unravel, but include specific aspects of deprivation
(poorer material circumstances—greater crime, traffic
pollution, sub-standard housing, unemployment), less
control over direction in life and a higher rate of
adverse life events (Boulton 1998).

2.2 Recent Stress as a Precipitant of Mental
Disorder

The notion that stress is the cause of much mental (and
physical) disorder is a very old one. It has been
researched heavily in recent years by those interested
in the effect of life events on mental illness. Although
some of the early causes of mental illness might be
perceived as stressors that create mental illness, the
general notion of stress as a recent precipitant is rather
than a distant one. Early experiences may create a
vulnerability to mental illness that is then activated by
a stressful experience. These are often combined in the
stress–diathesis model of mental illness, which places
mental illness and stress on separate scales: low stress
being associated with no mental illness; greater levels
of stress creating illness in those who have a vulnerable
diathesis, and very severe stress which may create
symptoms of mental illness in almost anybody.

There are three specific mental illnesses which are
defined as stress related: acute stress disorders, ad-
justment reactions and post-traumatic stress disorder.
All of these present primarily with symptoms within
the neurotic spectrum (e.g., anxiety, panic, depression,
irritability, social withdrawal), and satisfy the com-
mon definition that they would not have occurred in
the absence of a psychosocial stressor. Acute stress
disorders can occur in almost anybody when under
intolerable pressures (e.g., car accident) but resolve
rapidly when the natural processes of restitution take
place (usually within 24 hours). Adjustment disorders
are longer-lasting, either because the stress is persistent
(e.g., stress in a relationship), or because it is more
intense. Post-traumatic stress disorder is associated
with stress that is beyond the range of normal
experience (e.g., earthquake, observing homicide) and
which is associated with specific symptoms, including
flash-backs of the traumatic event, nightmares, ex-
treme avoidance of situations that evoke memories of
the event, as well as the range of symptoms shown in
adjustment disorders with generally greater intensity
(particularly depressive symptoms).

However, although these conditions are defined by
the nature of the stressful experiences preceding them,
there are many others in which stress is a provoking
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factor. These are specific codes for stressful events in
both the DSM and ICD classifications (American
Psychiatric Association 2000, World Health Organiz-
ation 1992) and in a full diagnostic summary the
nature of any associated stresses should be noted. In
research work, stresses are often quantified into life
events, whose intensity depends both on their nature
and the extent of their (contextual) threat (Brown and
Harris 1978) and there have been numerous studies
that show that the onset of almost all mental illnesses
is accompanied by a greater rate of life events than
those without such illness. It is difficult to know to
what extent, however, these could be regarded as
causes of the illness in the true etiological sense, and it
is more common to regard them as triggers or
provoking factors. Thus, for example, it has been
shown that exposure to high levels of critical expressed
emotion in patients with schizophrenia is more likely
to provoke relapse than if more normal expression of
emotion is shown (Vaughn and Leff 1976) and
interventions to reduce such emotion in families may
have a beneficial effect (Pharoah et al. 2000). Even
with this evidence, it is not suggested that critical
expressed emotion is the cause of schizophrenia; it is
the specific combination of a specific type of stress and
its relationship to a particular illness that makes its
effects shown. This ‘Achilles heel’ phenomenon, the
activation of an illness by a particular combination of
circumstances, is very common in mental illness, and
gives support to the stress–diathesis model for many of
the most common conditions encountered, particu-
larly those in primary care.

The multifactorial nature of causation of mental
illness is illustrated in the following case report, based
on a real patient but with some important elements
distorted to prevent identification.

Mrs A came as a refugee from a country in Sub-Saharan
Africa where three members of her family were killed in front
of her by rebels involved in fighting a civil war. She had
become withdrawn and depressed after this, but was per-
suaded to flee the country by relatives and came to another
country (the UK), where at the time she was being seen
clinically, her application to stay in the country was being
considered. Her relatives were also concerned that at times
she had become more seriously disturbed and believed that
her mind had been taken over by alien beings that had entered
her body after a native witch doctor in her country had cursed
her.
On assessment, she was shy but cooperative and keen to

please. Her family history revealed that her mother had been
unwell after one of her children was born and believed her
body had been possessed by spirits that were preventing her
from looking after her baby. A niece had also killed herself by
walking into a swamp when unwell and allegedly possessed.
During her childhood she did well at school but had times
when she lost confidence in her own abilities and had always
been more anxious than her brothers and sisters. In general,
she had always had low self-esteem. Mental state examination
revealed that she was persistently anxious with episodes of
panic, particularly at night and when her husband was away

from home (he worked variable hours). She also had vivid
nightmares of her parents being killed in front of her by men
wielding machetes, and was unable to have any sharp knives
in her kitchen because they aroused such high levels of
anxiety. She also had periods of quite deep depression when
she felt that life was such a struggle that it would be easier to
take her own life than continue to fight. Direct questioning
about her alien experiences revealed she still believed that she
had been cursed, as indeed had her whole family, and that
twitching movements of her hands and arms indicated that
she was still under external control. She was also very anxious
that her application to remain in the country as a refugee
might not be granted and kept asking the services to intervene
on her behalf so she could stay.

A diagnosis of post-traumatic stress disorder, co-
morbid generalized anxiety disorder and recurrent
depressive episode was made, and an unspecified
diagnosis in the schizophrenia group, probably per-
sistent delusional disorder, was also made.

In considering the causes of this complex problem,
which is representative of many others who present to
psychiatric services, the following etiological factors
were considered:

(a) the family history of possession and being
cursed, which could have a cultural explanation, but
which might be better explained by a family history of
schizophrenia, which Mrs A would be then more likely
to have, because of its genetic component;

(b) the extreme stress occasioned by seeing members
of her family killed in front of her (one of the
characteristic features of post-traumatic stress dis-
order);

(c) her lifelong tendency of low self-esteem and ten-
dency to be anxious; and

(d) her current anxiety about the real possibility of
being asked to leave the country if she did not achieve
refugee status.

The etiology of these problems can be described in
the form of a tree, in which the main trunk indicates
her fundamental diatheses, her possible tendency to
develop schizophrenia and the likelihood that she has
some of the features of personality disturbance in the
anxious�fearful group (cluster C) (a mixture of genetic
and constitutional factors). The branches include the
relatively recent experiences of seeing her family killed,
and the most recent, more characteristic of an ad-
justment disorder, indicate the stress of waiting to hear
whether she would be allowed to stay in the country.

In constructing this tree, we need to be aware that
there is a natural tendency for people to attempt to
find causal explanations for everything in life, and
sometimes these may be quite wrong. However, most
of them have face validity, because in the search to
make sense of a chaotic world, success in finding
explanations make it more bearable and also easier to
recall—a phenomenon nicely described as ‘effort after
meaning’ by one of the earlier researchers on the
subject (Bartlett 1932). Sometimes it is more accurate
to say that the cause of a particular mental illness is
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unknown (idiopathic) but it makes us more auth-
oritative to pick on a trunk, branch or leaf of the
etiology tree and give a suitable explanation.

See also: Differential Diagnosis in Psychiatry; Post-
traumatic Stress Disorder
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P. Tyrer

Mental Illness: Family and Patient

Organizations

1. Mental Health Policies and the Family

In November 1999 Dr. Gro Harlem Brundtland,
director general of the World Health Organisation
(WHO) launched the WHO’s new global strategies for
mental health. These strategies aim to ease the ‘burden’
of mental disorders and neurological diseases cur-
rently affecting about 400 million people, by im-
proving the quality of care throughout the world,
particularly in the developing countries.

WHO aims to achieve these objectives through a
number of measures in both developing and developed
countries. The organization plans to raise awareness
of the relative importance of mental disorders as a
major contributor to the global burden of disease in
different groups, including health professionals and
public health decision makers, and also among the
general public. WHO will fight the social stigma,
misconceptions, and discrimination associated with
mental illness, as well as promoting the human rights
of people with a mental illness: ‘Very often and in
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many countries, individuals who are affected by
neuropsychiatric disorders endure double suffering,
namely from the conditions themselves and from the
social stigma and discrimination attached to them.’
(WHO�67 Press Release, Nov. 12, 1999—Raising
Awareness, Fighting Stigma, Improving Care.) In
December 2001, the 10th anniversary of the Principle
for the Protection of Persons with Mental Illness and
the Improvement of Mental Health Care adopted by
the UN General Assembly in 1991, Dr. Brundtland
proposed launching measures to foster the imple-
mentation of these principles with, for example, an
International Convention on the Rights of Persons
with Mental Disorders.

Mental health promotion should go beyond simply
achieving the absence of a mental disorder, but aim to
improvemental well-being, a state inwhich individuals
can realize their abilities, cope with the stresses of life,
work productively, and make a positive contribution.
WHO has identified poverty as a great obstacle to such
mental well-being. In both mental health promotion
and in treatment and care Dr. Brundtland saw the
family, often extended by the closest community
network, as having a central role to play: ‘Much of the
burden of caring for the mentally ill, or for prevention
for those who are in danger of becoming ill, is left to
the family …’ (Office of Director General, WHO, Oct.
13, 1999.) The family needed more support and better
information, in recognition of their work. She com-
mendedthe1995‘BarcelonaManifesto,’putforwardby
the European Union Federation of Family Associ-
ations of Mentally Ill People, which outlines the
needs and perceived rights of the family of a person
with mental illness, and would consider its principles
in WHO’s work.

At a regional level, within the European Union, the
Council of Ministers of Health has also focused on
mental health, in particular the promotion of mental
health within the context of improving social in-
clusion. It has invited the European Commission to
analyze the impact of Community activities on mental
health, for example, in the fields of education, youth
policy, social affairs, and employment, and to consider
the need to draw up—after consulting with member
states—a proposal for Council recommendations on
the promotion of mental health in the European
Union.

2. User and Family Organizations Related to
Mental Illness

There are organizations focusing on users and families’
concerns operating at a number of levels: global,
regional, national, and within individual countries.
Some organizations are run by users for users, while
others involve mental health professionals. At a global
level, the World Association for Psychiatric Re-
habilitation and the World Federation for Mental

Health each has an interest in the perspective of users
and carers.

An example of a user-run organization at a regional
level is the European Network of (ex-)Users and
Survivors of Psychiatry, which describes itself as ‘a
regional initiative to give (ex-)users and survivors of
psychiatric services a means to communicate, to
exchange opinions, views and experiences in order to
support each other in the personal, political and social
struggle against expulsion, injustice and stigma in our
respective countries.’

The history of the Network goes back to 1990 when
an initiative was taken in the Netherlands to form a
network of associations of (former) psychiatric
patients from various European countries. Since then
the Network has organized four European confer-
ences. At the last conference in Luxembourg in 1999
more than 90 delegates, all of them (ex-)users�sur-
vivors from 26 European countries, met and created
an action plan for the coming years.

The aims and objectives of the European Network
are:

(a) The European Network is against any unilateral
approach to, and stigmatization of, mental and emo-
tional distress, madness, human suffering, and un-
conventional behavior.

(b) The European Network should support (ex-)
users�survivors’ autonomy and responsibility in
making their own decisions (self-determination).

Priorities for the network include the following:
(a) Act against any kind of discrimination in society

(both inside and outside the mental health care system)
of people who have been subject to the psychiatric
system;

(b) Support the development of (ex-)user�survivor
groups throughout Europe (with a particular emphasis
on those countries where there are no existing organi-
zations);

(c) Create and support new alternatives to the
psychiatric system and collect and share information
on the existing ones;

(d) Influence and try to change present treatment in
psychiatry.

The European Network attempts to influence policy
at a European level and maintains contacts with other
international organizations active in the mental health
field. The Network collaborates with the WHO Re-
gional Office for Europe, the European Union, the
European Disability Forum, the International Labour
Organisation (ILO), Mental Health Europe�Sante�
Mental Europe (the former European Regional
Council of the World Federation for Mental Health)
and the Geneva Initiative on Psychiatry.

The Network is a federal structure of national and
local associations of (ex-)users and survivors and of
mixed organizations with a significant (ex-)user�
survivormembership. For countrieswhere there are no
such associations, exceptionally individual (ex-)user�
survivor members may become members. The aim is
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for the Network to be a grassroots, democratic and
fully (ex-)user�survivor controlled organization.
Through the membership of its member organizations
the network represents several ten of thousands of
(ex-)users�survivors from across Europe.

In the USA during the last 20 years the National
Alliance for the Mentally Ill (NAMI) has grown, with
a membership now of over 200,000 family members
and service users. It operates at a national, state, and
local level to ‘provide the nation’s voice on mental
illness.’ It represents family members and service users
who seek more equitable services for people with a
severe mental illness.

In Europe, voluntary organizations from a number
of countries, which represent the relatives of people
with a mental illness came together in DeHaan,
Belgium in 1990. A manifesto signed by family
associations from 10 European countries led to the
establishment of the European Federation of Asso-
ciations of Families of Mentally Ill People (EUFAMI)
in 1992. At their third congress held in Sweden in 1999,
22 member associations from 15 countries—directly
representing 55,000 families—set out their aim to
work toward the reduction of stigma and discrimi-
nation against people with a mental illness and to seek
adoption by health professionals of the highest stan-
dards of good practice.

3. Function of User and Family Organizations
Related to Mental Illness

There are some descriptions of individual groups and
programs available. One group focuses on issues of
loss and how to overcome it (Baxter and Diehl 1998).
The BRIDGES program and the Journey of Hope are
peer-taught programs that offer education and sup-
port to people with a severe mental illness and their
families. The aim is to validate the participants’ sense
of loss as normal, and provide a structure for a new
sense of self, so that individuals and their families can
move from isolation and loneliness to empowerment
and reconnection with ordinary life.

Families of people with dementia may have par-
ticular needs given the progressive nature of the illness
and its increasing impact on carers as a person’s
mental and also physical health declines. Support
groups for carers allow members to trade information
about the disease and daily care requirements
(Wormstall et al. 1996).

4. The Relationship Between Family
Organizations and Statutory Ser�ices

Members of family organizations may be dissatisfied
with the care provided by statutory services. Members
of the Dutch organization Ypsilon, which supports

the relatives of people with a long-term psychotic
illness, took part in a questionnaire study. They
reported a lack of access to treatment professionals, a
lack of information about their relative’s illness, and a
lack of family involvement in treatment planning
(Schene and van Wijngaarden 1995).

In some family organizations, health professionals
may be more involved. In Massachusetts, Alliance for
the Mentally Ill (AMI) provide eight family support
groups, with a total average monthly attendance of 86
relatives and 25 professionals (Bouricius et al. 1994).
Family members lead the groups, but they encourage
health professionals to attend. Results of a ques-
tionnaire given to the relatives showed that a large
majority found the attendance of professionals at the
meetings to be helpful in accessing needed services.
The researchers also reported that the support groups
tend to improve services for people with a mental
illness in the area.

Across the USA there is a wide variation in the
contact between doctors training in psychiatry and
psychoeducational programs involving families of
people with a mental illness. In less than half of the
psychiatry training schemes is NAMI formally in-
volved. Barbee et al. (1991) give some examples of
successful collaboration. In one program, an exercise
in which trainee psychiatrists and family members
change roles is recommended for its ability to improve
communication between trainees and families.

Such programs may have some effect in reducing the
delay between a person being diagnosed as having a
mental health problem, and family members getting in
touch with a support organization. A survey in Quebec
of AMI members found that half of the members
experienced a delay of over two years and only 10
percent were referred to the organization by a psy-
chiatrist (Looper et al. 1998). The majority of respon-
dents would have preferred earlier contact, and some
approved of the more proactive methods developed by
AMI-Quebec such as a telephone call after a relative’s
first admission to hospital.

5. Benefits of In�ol�ement with a Family
Organization

There is some evidence of family members gaining
benefit from joining a support group. For example, in
a study of 225 families with a relative with a mental
illness, there were significant differences between those
who participated in a support group and those who
did not (Mannion et al. 1996). The support group
participants were more likely to be a parent with a
higher functioning relative who had been ill for a
longer time. They reported less subjective burden, and
a greater use of adaptive coping mechanisms than did
members of families who did not participate in a
support group.
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It is possible to demonstrate that there are some
ingredients of a group that are particularly helpful. A
US study compared two types of group, an interactive
psychoeducational model and a support model offer-
ing nonstructured discussions (Kane et al. 1990). Each
was held over four sessions for the families of people
with a relative with schizophrenia or schizoaffective
disorder. In the psychoeducational group, over three-
quarters of the participants rated the quality of the
information received as excellent, and 94 percent said
they had received the kind of information they wanted.
This compares with a quarter of the support group
rating the information as excellent and none feeling
that they had received the help they wanted. There was
a lower level of depression in members of the psy-
choeducational group.

A study in Germany reported benefits for family
members who joined a self-help group (Schulze-
Mo� nking 1994). In this case the families of men with a
severe mental illness were most likely to join the group.
Over the two years of the study, there was a tendency
for the relatives of the families which participated to
have a better outcome. Family members in the group
developed more social contacts and reported fewer
physical complaints.

As well as providing support and information about
a relative’s illness, these organizations can fulfill a
number of other functions. For example, in the Circle
Model, family members caring for a relative who is
cognitively impaired are enabled to get some respite
(Jansson et al. 1998). Equal numbers of family
members and volunteers train together in a study
circle, and once trained, the volunteers can replace the
carer on a regular basis in the person’s home. The
relatives gained support from meeting others in the
same position as themselves, and they also expressed
feelings of security and relaxation in relation to their
respite from the home situation. The volunteer care-
givers also expressed satisfaction and appreciation of
the knowledge they gained from the caregivers.

In many caregiving situations an elderly parent is
looking after a grown-up son or daughter at home or
providing substantial amounts of support out of the
home. One of the biggest worries for the carer may be
what will happen after his or her death. The Planned
Lifetime Assistance Network (PLAN) is available in
some parts of the USA through NAMI. It aims to
provide lifetime assistance to individuals with a mental
health problem whose parents or other family carers
are no longer alive, or are no longer able to provide
care (Lefley and Hatfield 1999).

Another area of growth outside the statutory sector
is in self-help groups in the voluntary sector. Their
focus is diverse and represents an interest in promoting
self-help and support for people with a range of mental
health problems including anxiety disorders, mood
disorders, schizophrenia, and dementia. These groups
are created and operate at a local, regional, and
national level. Some have developed groupings at an

international level whose main focus is to act as a
lobby group and advocate for intergovernmental
initiatives in policies around mental health.

6. Self-help Groups

In the USA, Borkman (1997) has linked the de-
velopment of contemporary self-help groups with the
founding of Alcoholics Anonymous (AA) in 1935. AA
is a model for other self-help groups, which are also
nonhierarchical direct democracies that avoid advo-
cacy but focus on providing support. The major
growth of all these groups took place during and after
the 1970s alongside the development of the civil rights
and women’s movements, both of which challenged
bureaucracies and traditional authority.

To understand more about the people involved in
self-help groups, Chamberlin et al. (1996), using a
participatory action research paradigm, with an ad-
visory committee of individuals who had used such a
program, carried out a survey of participants in six
representative programs. Respondents spent an aver-
age 15 hours per week in their program and had been
attending for almost five years.Members both received
and gave help. Overall they reported that attending a
self-help program had a salutory effect on their quality
of life

Other organizations controlled by consumers or
survivors may have different aims, carrying out dif-
ferent activities. Trainor et al. (1997) define con-
sumer�survivor organizations as being operated for
and controlled and staffed by people who have used
the mental health system. In Ontario, Canada, the
Consumer�Survivor Development Initiative funds 36
such organizations. They carry out a range of ac-
tivities, which include offering mutual support, cul-
tural activities, advocacy skills training, and education
for the public and professionals. Involvement in a self-
help group leads to a drop in contact with services,
with less time spent in in-patient care, and less contact
with crisis services, suggesting that contact with such
groups may help individuals handle difficulties in a
different way.

In the UK information from members of different
user groups suggested that these groups could have a
role in ensuring that individual users’ rights were
respected (Barnes and Shardlow 1997). They also
enabled people with a mental health problem to
improve the accountability of services, and supported
their wider participation as citizens.

See also: Health Interventions: Community-based;
Mental Health: Community Interventions; Mentally
Ill: Public Attitudes; Public Psychiatry and Public
Mental Health Systems; Social Support and Health;
Support and Self-help Groups and Health
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Mental Illness, Genetics of

Psychotic and affective disturbances were first de-
scribed in the philosophic literature of ancient Greece
under the concepts of mania and melancholia, which
were considered as extremes of character profiles. In
this epoch the familial inheritance of these distur-

bances was already noticed. This wisdom continued
till the beginning of the nineteenth century when these
disturbances were first considered as medical diseases.
During this century the new concept of degeneration
stressed the accumulating effects of familial inherit-
ance across generations and was applied to psychotic
and emotional disorders. At the end of the nineteenth
century alcoholism was additionally recognized as a
major source of degeneration. Although the classical
concepts of inheritance and degeneration did not
specify the mechanisms of transgenerational trans-
mission, both concepts prepared the basis for the
eugenic movement starting in Anglo-Saxon countries.
This ideology proposed methods of reproductive
planning for increasing the health and welfare of
humankind and for reducing the impact of diseases,
criminality, and bad habits.

1. Twentieth Century De�elopments

Mendel was the first to postulate specific mechanisms
of genetic transmission in plants. He was lucky in that
he was working on traits which were due to a
monogenic variation (one mutation, one changing
trait). The relevance of this work was not immediately
recognized. The redetection of the Mendelian law and
the invention of the concept of genes in 1900 induced
rapidly growing interest in the genetic hypothesis and
stimulated its application to humans. Remarkably, the
original concept of genes coding for physical and
possibly also for psychological properties was hy-
pothetical and was developed without any knowledge
of the physical existence or structure of genes (which
became apparent only several decades later through
the work of Watson and Crick). The early concept of
genes already included the possibility that a gene could
have multiple variants (mutations) with differential
functional consequences (polymorphism). Thus, the
distinction between genetic and nongenetic influences
became feasible. The familial transmission of patterns
and disturbances of humanbehavior was also explored
in a genetic perspective. The advantage of this de-
velopment was the development of systematic family
and twin studies and their application to mental
diseases, mainly in the ‘Munich School’ headed by E.
Ru� din at the beginning of the twentieth century.
Familial aggregation and genetic determination of
most mental disorders were concluded.

These results were misinterpreted in the predomi-
nant one disease�one gene perspective (monogenetic
concept) which was valid mainly for rare genetic
diseases but not so for common mental diseases. The
eugenic movement in many countries was influenced
by this misinterpretation, and stimulated programs to
prohibit people affected from reproducing. Nazi Ger-
many in particular established forced sterilization
programs among patients with schizophrenia and
affective disorders. This development is particularly
surprising as it was noticed that many inherited
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behavioral traits did not stick to a Mendelian mode of
familial transmission, and as the application of
Mendelian genetic transmission to all inherited traits
was called into question by the biometric school of
geneticists, particularly in the UK. A polygenetic
etiology to explain familial aggregation without
Mendelian patterns of transmission was early pro-
posed in a paper by the British statistician Sir Ronald
Fisher in 1918. It is difficult to understand why leading
psychiatric geneticists (e.g., E. Ru� din in Germany)
appeared to be ignorant of these insights and con-
tinued to claim the monogenic Mendelian origin of
schizophrenia and manic-depressive disease. In a
polygenetic perspective the rationale of the eugenic
movement becomes fully invalid as those programs
cannot change the frequency of most targeted mental
disorders which are not transmitted in a Mendelian
manner.

Despite excellent empirical work (e.g., Kallmann)
the hypothesis of the genetic origin of mental disorders
did not receive a lot of attention between the 1940s and
1970s. Several reasons can be cited for the lack of
interest: first, the genetic hypothesis was seriously
discredited by the morally disreputable eugenic move-
ment focusing on these diseases; second, psychoana-
lytic thinking predominated in these decades in many
countries (especially in the USA until about 1970); and
third, the research tools for studying genetically
influenced disorders without a Mendelian mode of
transmission were very limited before the molecular-
genetics era; finally, tools for understanding complex
interactions of genetic and environmental influences
were underdeveloped in these times. Given this lack of
genetic research potential the environmental causes of
mental diseases were overstressed.

Motivated by the emerging biological psychiatry
during the 1970s again family-genetic approaches in
searching for causes of mental diseases received
growing attention. Advanced methods of family, twin,
and adoption studies using the recent developments of
epidemiological and biostatistical techniques were
performed exploring the etiology of, and the relation-
ship between, mental disorders. Particularly the land-
mark Danish adoption studies by Kety and Goodwin
changed the predominating assumption of the psycho-
social origin of psychoses and alcoholism and moti-
vated a nature–nurture discussion which dominated
the field for a decade. A refined arsenal of genetic-
epidemiological methods was used to demonstrate the
interactions of environmental and genetic forces as the
etiological basis of common mental diseases. Gene–
environmental interactions turned out to be the rule
but not an exception for the common mental diseases.
The results strongly argued against the oversimplifi-
cation of the nature vs. nurture debate.

Based on the detection of the biochemical structure
of chromosomes as DNA strings, and the process of
expression of genes in the functionally relevant pro-
teins, the polymorphic nature of genes and the

functional consequences became apparent in the
middle of the twentieth century. The genetic variability
might occur as different alleles of a gene (allelic
variants) which might also result in different gene
products (proteins), or it might occur as different
variants in promoter regions of genes which influence
the degree of gene expression resulting in a variation of
the quantity of the gene product. Thus, genetic causes
of diseases could be identified on a DNA level as well
as on a protein level. Genetics thus became a basic tool
for unraveling the pathophysiology of diseases and for
the understanding and development of effective treat-
ments.

The rapidly developing field of molecular genetics
shifted the focus from the nature–nurture debate to
the search for the genetic origin of diseases in the
variation on the DNA level (from about 1990).
Stimulated by the progress in unraveling the causes of
monogenic diseases, extensive efforts are now under-
taken to identify genetic variants of etiological
relevance. The resulting neglect of environmental
influences in psychiatric research is compensated by
the hope that once impacting genes are identified
specific environmental contributions to the etiology
will more easily be detected.

In the meantime the genetic causes of most mono-
genic diseases have been detected. As expected from
this success story, the first successes in detection of
gene mutations for mental diseases came for rare
genetic diseases characterized by mental retardation
and early onset dementia. Causal mutations of specific
genes have now been identified for rare variants of
mental retardation such as fragile X syndrome and
Rett’s syndrome (Amir et al. 1999). Causal genes for
rare variants of dementia of Alzheimer type character-
ized by early onset were also identified. Genes
accounting for more common diseases have less del-
eterious effects. Thus, in spite of intensive research
work, only very few genes influencing the common
mental diseases have been identified. The major
difficulty is the polygenetic origin of these disorders.
The progress of the Human Genome Project will
accelerate progress in finding disease genes in the
future.

Among the common mental diseases schizophrenia,
affective disorders, and addiction, and also anxiety
disorders received most intensive study. The genetics
of rare mental diseases, particularly early-onset
Alzheimer’s disease and specific subtypes of mental
retardation,havebeenextensivelyandverysuccessfully
studied; given the limitations of space these rare
disorders are not included in this overview.

2. Specific Disorders

2.1 Schizophrenia

Among mental disorders schizophrenia is most in-
tensively studied in a genetic perspective. Schizo-
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phrenia is a disabling lifelong disorder with the first
signs in early childhood, with an often insidious onset
in early childhood (lifetime prevalence 1 percent). The
symptoms are heterogeneous and vary across the
lifetime. An extensive body of evidence proposes that
the symptoms of schizophrenia emerge from a mal-
adaptive brain development. The familial-genetic basis
had already been established at the beginning of the
twentieth century. Recurrent risks among siblings is
about 5–7 percent, resulting in a relative risk of about
10 (lifetime risk in the group of interest divided by
lifetime risk in the general population). The risk
among parents of schizophrenics is reduced (3–5
percent) because of a reduced fertility of schizo-
phrenics (i.e., affected subjects have fewer children
than random subjects in the general population).
Currently, having a first-degree relative with schizo-
phrenia shows the highest predictive power among all
known risk factors for schizophrenia (see Schizo-
phrenia).

2.1.1 Genetic �s. nongenetic sources. Twin studies
explore the genetic impact by systematically varying
the genetic similarity between twins (i.e., by compar-
ing mono- and dizygotic twins). A higher concord-
ance rate for schizophrenia was consistently found
among monozygotic compared to dizygotic twins (50
percent to 10 percent). On the one hand, this differ-
ence proves the operation of genes. On the other
hand, the concordance rate of monozygotic twins is
far from 100 percent, arguing for the impact of non-
genetic environmental forces. The application of
variance-analytic methods to twin data combined
with prevalence rates in the population make it poss-
ible to distinguish three sources of etiological
variance under the assumption of specific modes of
familial transmission (genetic, nongenetic familial
environment, and nongenetic individual-specific en-
vironment). Model-dependent variance analyses pro-
pose about 50 percent of the etiological variance to
be due to genetic factors, whereas the remainder is
mainly allocated to individual-specific environment.
Adoption studies systematically vary environment by
teasing apart the biological background (i.e., being a
biological child of affected parents) and foster
environment (i.e., being adopted away into another
familial environment). Following this strategy a
strong genetic influence interacting with environ-
mental forces was concluded. The familial environ-
ment cannot be excluded on the basis of adoption
studies. Up to now there have been different con-
clusions from twin compared to adoption studies
with regard to the relevance of familial environment
for the emergence of schizophrenia; whereas this prob-
lem is currently unresolved, the relevance of strong
genetic influences is unquestionable (Kety et al. 1994,
Tienari et al. 1994).

AMendelianpatternof familial transmission cannot
be observed and the precise nature of the transmission
mechanism remains obscure. Thus, schizophrenia is
a complex disease like insulin-dependent diabetes,
coronary heart disease or autoimmune disorders.
Schizophrenia shares a series of features with other
complex diseases:

(a) Environmental factors are operating in concert
with genetic factors (evidenced by less than 100 percent
concordance among monozygotic twins).

(b) Penetrance of the phenotype is incomplete: the
offspring of an unaffected twin of a schizophrenic case
(discordant monozygotic twins) have the same risk (10
percent) of transmitting the disorder to their children
as monozygotic twins with both being affected.

(c) The boundaries of the transmitted familial
phenotype of schizophrenia are not distinct. Also
related syndromes (other psychoses) and isolated
symptoms are aggregating. Among the relatives with-
out any psychiatric disorder during lifetime neuro-
biological characteristics of schizophrenia occur more
often than expected by chance (e.g., attention deficit,
deviant patterns of evoked potentials, memory prob-
lems, slow pursuit eye movement disturbances)
(Tsuang 2000).

2.1.2 Molecular approaches. The strong support for
a genetic influence on schizophrenia encouraged the
search for predisposing genetic variants. Despite sev-
eral promising leads there is not yet a definite associ-
ation of a genetic variant with the illness. Although
many genes coding for proteins which are considered
as relevant for the pathophysiology or as treatment
targets are polymorphic, an association of these
variants with the disease was not consistently found.
However, meta-analyses demonstrated very mild
effects of genetic variants of the genes for serotonin
receptor 2a and for dopamine receptor D3 (relative
risks about 1.2).

The genetic linkage strategy working on families
with multiple affected individuals was enormously
successful in monogenic diseases and was applied also
to complex diseases. The strategy makes use of the
transmission of genetic information via

(a) chromosomes where genes are placed in a fixed
order, and

(b) crossing over between chromosomal pairs of
maternal and paternal origin.

The cosegregation of the disease and the variation at
a genetic locus is explored by this strategy. Co-
segregating markers point to the location of the
impacting gene in close spatial neighborhood. A major
advantage of this strategy is that linkage can be
explored genome-wide by applying a limited number
of equally spaced markers (at least 400).

In the first stage the application of this strategy
identified several candidate regions on the genome
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hosting susceptibility genes which have yet to be
identified. The first candidate region which was con-
firmed later on was reported by Straub et al. (1995). In
the meantime several genome-wide linkage scans were
completed, and multiple candidate regions were
reported. Some of the candidate regions were con-
firmed in different linkage studies. Currently candidate
regions on 1q, 5q, 6p, 6q, 8p, 10p, 13q, 18p and 22q are
most well confirmed across the various linkage studies.
Taken together, evidence for a major gene locus was
not found in the vast majority of the studies. The
identified candidate regions for schizophrenia and
other complex diseases are broad, including hundreds
of genes. It will take a long time to identify the
susceptibility genes in a systematic manner. The
progress in mapping genes and in characterizing their
function (e.g., due to the Human Genome Project
which is being conducted in North America and
Europe) will accelerate this search for genes.

It can be concluded from the multiplicity of can-
didate regions that there is no single causal or major
gene that explains most of the genetic variance but that
multiple susceptibility genes influence the risk of
schizophrenia. The demonstrated polygenetic basis of
schizophrenia explains:

(a) the complex pattern of familial aggregation not
fitting to a Mendelian mode of transmission, and

(b) that the prevalence of schizophrenia remains
stable over time although this genetically influenced
disease with an onset in adolescence and early child-
hood is associated with a significant reduction of
fertility (Gershon 2000, Maier et al. 2000).

2.2 Affecti�e Disorders

Affective disorders run in families and are genetically
influenced. The familial pattern of aggregation of
specific affective syndromes proposed a genetic-
epidemiological split between bipolar disorder (manic
episodes in combination with depressive episodes) and
unipolar disorder (recurrent depressive episodes only).
More than three decades ago Angst and Winokur
observed that bipolar disorders were more common
than in the general population, 1 percent among
parents, children, and siblings of patients with bipolar
disorder, � 7 percent with the same disorder, but not
so among relatives with unipolar depression (1–2
percent); in contrast, unipolar depression aggregates
in families with both syndromes 20 percent compared
to about 10 percent in the general population)
(Winokur et al. 1995).

Twin and adoption studies strongly suggest a
genetic influence which is stronger for the bipolar than
for the unipolar variant. Mean monozygotic con-
cordance rates are 30–70 percent for unipolar de-
pression and 50–80 percent for bipolar disorder.
Dizygotic concordance rates are 10–30 percent for
unipolar depression and 10–20 percent for bipolar
disorder. The calculated heritability rates are 30–50

percent for unipolar depression and 50–80 percent for
bipolar disorder, leaving space for environmental risk
factors (Sullivan et al. 2000).

Given the relatively high lifetime prevalence of
unipolar depression in the general population, very
informative longitudinal studies exploring the rela-
tionship between different risk factors from various
domains are feasible. A population-based prospective
twin study (Kendler et al. 1990) proposed that genetic
and environmental risk factors (such as early parental
loss, perceived parental warmth in childhood and
critical live events and social support later on) interact.
The risk factors occurring already in childhood also
influence personality features (e.g., neuroticism) and
coping strategies which also operate as risk factors for
depression and mediate the early environmental and
genetic sources for the final disease status.

Mendelian patterns of transmission were only
observed in selected extended families; most families
with more cases show a more complex pattern. Also
the recently feasible systematic search for genes using
genome-wide linkage approaches primarily focused
on bipolar disorder. In 1994, the first candidate region
for bipolar disorder obtained by molecular-genetic
tools was found on chromosome 18p (Berrettini et al.
1994); this result was confirmed by other studies.
Other confirmed candidate regions are on 4p, 13q,
18q, and 21q.

A lot of genetic association studies comparing allele
frequencies between cases and controls were per-
formed mainly for unipolar depression focusing on
polymorphic genes which are believed to be involved
in the pathophysiology or pharmacology. A promoter
variant of the 5-HT transporter received particular
attention. Classical linkage studies using monogenic
phenotypes as markers—e.g., red–green color blind-
ness, which is localized on the X chromosome—in
bipolar disorder produced ambiguous results. As with
schizophrenia, multiple regions on the genome were
proposed by linkage studies to host genes contributing
to the risk of bipolar disorder. Some of these regions
were confirmed by independent groups. Specific sus-
ceptibility genes have not yet been identified
(Craddock and Jones 1999) (see Depression).

2.3 Anxiety Disorders

Some behavioral disorders can phenomenologically
be considered as extremes of behavioral variants with
a broad variation in the general population. For
example, anxiety is a complex behavioral reaction
physiologically revealed in dangerous situations;
another example is eating disorders (anorexia, bu-
limia)whichmight be considered as variants of dieting.
The physiological reactions are expressed in an inter-
individually, quantitatively, and qualitatively variable
manner under the same situational context. The
interindividual variation of these behavioral traits is
partly under genetic control, as evidenced by twin

9672

Mental Illness, Genetics of



studies. The degree of genetic impact is variable across
traits with strong effects on anxiety proneness and
smaller effects on dieting. Thus, it did not come as a
surprise that the phenomenologically related disorders
demonstrate familial similarity and genetic influences.
However, the magnitude of genetic influence may vary
along the behavioral continuum, and a qualitatively
additional effect might operate on the extremes (i.e.,
on the disorders). An additional genetic effect was
indeed observed for anorexia whereas a qualitatively
additional effect on anxiety disorders seems to be less
likely.

Anxiety disorders display a phenomenologically
heterogeneous and variable symptomatology over-
lapping with nearly all other psychological disorders.
Subtyping of anxiety disorders is widely accepted on
the basis of distinct phenomenological features. The
various clinical variants (generalized anxiety dis-
orders, panic disorders, phobias) reveal specific fam-
ilial aggregation in family studies, although substantial
intrafamilial cosegregation between various specific
anxiety disorders and also with depression (especially
generalized anxiety disorder but panic disorder sub-
stantially less so) and addictive behavior (panic
disorder, phobias) was observed. The absolute preva-
lence rates for specific disorders vary considerably
between studies due to methods of case identification
and sampling. The reported relative risks vary between
2 and 10. Twin studies including multiple anxiety�
affective disorders demonstrated that:

(a) Generalized anxiety disorder, panic disorder and
specific phobic disorders are under genetic influence
(with heritability rates between 30 percent and 45
percent); obsessive-compulsive disorder seems to have
the lowest level of genetic influence.

(b) The genetic contribution to each anxiety syn-
drome is neither highly specific nor highly unspecific
(partly syndrome-specific and partly shared by other
anxiety syndromes and by unipolar depression).

(c) Different anxiety disorders are genetically het-
erogeneous with at least two genetically distinct
groups: panic disorder, phobias and bulimia defining a
group of disorders with broad overlap of influencing
genetic factors, and generalized anxiety and depression
defining a separate genetically overlapping group
(Kendler et al. 1995).

The phenotype transmitted in families is not only
restricted to specific clinical syndromes. Increased
anxiety proneness, behavioral disinhibition, increased
sensitivity to hyperventilation or elevated autonomic
reaction were also observed more commonly than
expected by chance among healthy relatives
(Merikangas et al. 1999).

The search for specific genes influencing anxiety
disorders has been unsuccessful up to now. Some
genome-wide linkage studies were performed for panic
disorder without providing conclusive results on the
localization of susceptibility genes. In any case, a
major gene effect was not found. Thus, it is very likely

that multiple genes influence the risk for panic dis-
order, each with an effect too small to be detected by
linkage analysis. On the other side, associations with
variants of candidate genes which are known to be
involved in the pathophysiology of anxiety could also
not be detected up to now (Van den Heuvel et al.
2000) (see Anxiety and Anxiety Disorders).

2.4 Alcoholism

Alcoholism is a brain disease. In order to emerge,
drinking alcohol is a prerequisite. Drinking is common
in the general population and does not necessarily
induce alcoholism as a disease. Only in a subgroup
does drinking proceed to alcoholism. Twin studies in
the general population have demonstrated that drink-
ing of alcohol itself is genetically determined in a
complex manner. Three behavioral dimensions are
widely independently influenced by different factors:

(a) time pattern of abstinence,
(b) frequency of drinking,
(c) quantity of drinking.

Particularly the frequency and the quantity of drinking
seem to be under genetic control in the general
population but counter to expectancy both traits are
not influenced by the same genes.

Alcoholism is a complex behavioral condition
characterized by compulsive drinking; crucial signs
are abuse (consumption in spite of anticipated ad-
versity) and�or dependence�addiction (e.g., loss of
control on drinking, tolerance to alcohol, unsuccessful
attempts to quit drinking, repeated withdrawal syn-
dromes, inability to abstain and continuous consump-
tion even in the morning). Both conditions require the
availability and the consumption of alcohol. Given the
variability of these conditions across countries and
milieu conditions, the prevalence rates vary due to
sociocultural sources. Consistently, alcoholism is less
common among females. Although these nonbio-
logical factors explain a limited degree of familial
aggregation of alcoholism which is reported in a series
of family studies (relative risks varied between 2 and
10 with a very broad range of absolute lifetime
prevalences), genetic factors are an even stronger
contributor (at least among males). Five twin studies
report heritability rates between 30 and 60 percent
with mainly stronger effects in males.

Some adoption studies also point in the same
direction. Adoption studies have also revealed the
genetic heterogeneity of alcoholism (Cloninger 1987,
Cadoret et al. 1995). It was proposed that inability to
abstain (combined with early onset of the disease) on
the one hand, and lack of control on the other hand
were genetically independent. It was also suggested
that a common subtype of alcoholism characterized
by a combination with antisocial personality disorder
is genetically distinct from alcoholism beyond a
familial loading with antisocial personality disorders.
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These observations motivated subtype classification of
alcoholism with an early onset variant, inability to
abstain, and antisocial and criminal behavior as a
subtype with the strongest genetic basis which is
qualitatively and quantitatively different from the
genetic forces determining drinking in the general
population; the other subtypes are also genetically
influenced but less strongly so (Heath et al. 1991, 1997,
Cadoret et al. 1995).

The metabolism of alcohol is under the control of
enzymes which present as various isoforms each with
various genetic variants with differential activity (al-
dehyde dehydrogenase—ALDH, alcohol dehydro-
genase—ADH). Carriers of two copies of the less
active variant of one isoform of ALDH react to
alcohol in an aversive manner (flushes in the face,
nausea) creating a barrier for excessive or long-term
use of alcohol with a reduced risk for alcoholism as a
consequence. Similarly, carriers of genetic ADH vari-
ants with reduced activity are associated with lower
risks for alcoholism. These influential allelic variants
for alcoholism are protective against alcoholism.
Thus, apart from late-onset Alzheimer’s disease, al-
coholism is the only common mental disorder with
well confirmed susceptibility genes. However, the
frequency of allelic variants associated with reduced
metabolic activity vary across populations with rela-
tively high frequencies in Asian populations and with
neglectible prevalences in Caucasian (European)
populations.

Other risk factors for alcoholism and other sub-
stance abuse are personality features such as antisocial
behaviour (disorder) or novelty seeking. These per-
sonality patterns are partly under genetic control and
may influence the use, abuse and addiction of al-
coholism on a genetic basis (Cloninger 1987, Cadoret
et al. 1995). The genetic impact of personality on
alcoholism, however, is via a gene–environmental
interaction as the availability of alcohol or other
substances is a prerequisite.

Drug addiction is currently the only common
psychiatric disorder with available valid animal dis-
ease models. Genetic manipulations of addictive
behavior became feasible using transgenic techniques.
Thus, major progress in unraveling the genetic basis of
drug addiction in mice has been made and will
elucidate the molecular genetics of alcoholism in the
near future (Nestler 2000) (see Alcohol-related Dis-
orders).

3. Conclusion

The genetics of mental disorders has been the topic of
a long and controversial debate. Only various rare
variants (prevalences substantially lower than 1 per-
cent) of mental retardation and early onset
Alzheimer’s disease have been demonstrated to be
classical genetic diseases with mutations at one gene

locus causing the clinical syndrome (monogenic dis-
eases). Most mental diseases are highly prevalent in
the general population, such as schizophrenia, affec-
tive disorders, anxiety disorders or addiction (at least
1 percent lifetime prevalence), also called common
diseases. Common mental disorders share a series of
features with common diseases (e.g., hypertension,
cardiac heart disease, diabetes mellitus):

(a) All common mental diseases are familial (i.e.,
relatives of patients are more likely to be affected with
the same disease than random subjects in the general
population).

(b) Twin studies were performed for all common
mental diseases pointing to genetic causes.

(c) There is evidence that influences on the mani-
festation of the disease at least partly derives from the
genetically influenced underlying behavioral traits
(e.g., personality dimensions as neuroticism) ranging
between mental health and illness (Bouchard 1994).

(d)The concordance rate amongmonozygotic twins
is far from 100 percent; thus, the etiology is multi-
factorial with environmental as well as genetic factors
contributing.

(e) The phenotype as transmitted in families is
variable between relatives; unlike monogenic diseases
a clear distinction between affected and healthy status
is impossible.

( f ) The familial aggregation of one disease often
goes together with the co-aggregation of another
disease (e.g., generalized anxiety disorder and de-
pression); common genetic factors are mainly respon-
sible for this coaggregation in families and partly
explain the excess comorbidity among patients.

(g) The genetics of each common mental disease is
complex and associated with genetic heterogeneity;
the genetics does not follow a clear Mendelian mode of
transmission, but genome-wide linkage studies argue
for the contribution of multiple genes to each disorder.
Consequently, the contribution of a single genetic
variation is not causal but only probabilistic (sus-
ceptibility genes influencing the risk of the disease).

(h) Multiple susceptibility genes for a disease may
either emerge from multiple monogenic, clinically
unrecognized subtypes or from the simultaneous and
cumulative contribution of several genes. Whereas the
first possibility cannot be excluded definitively, the
second possibility is substantially more plausible given
the lack of Mendelian transmission. Whereas the
contributing gene variants are likely to be rare under
the first condition, the contrary should be the case
under the second condition. Each of these common
gene variants influencing the risk is likely to be of
ancient origin dating back about 100,000 years. The
functional consequence of each variant is presumably
modest, facilitating overcoming the process of selec-
tion. In contrast, rare genetic variants causing mono-
genic diseases are more recent in origin.

(i) Strong efforts using very similar techniques are
currently being undertaken for each of these diseases
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to identify the contributing genes. Recently, major
progress has come from linkage studies providing
knowledge of the localization of susceptibility genes.
Currently only very few susceptibility genes are
identified. Due to the progress of the Human Genome
Project and the development of high throughput
techniques the detection of susceptibility genes for
most common mental disorders can be expected in the
near future.

See also: Behavioral Genetics: Psychological Pers-
pectives; Familial Studies: Genetic Inferences; Genetic
Counseling: Historical, Ethical, and Practical Aspects;
Genetic Factors in Cognition�Intelligence; Genetic
Studies of Personality; Genetic Testing and Counsel-
ing: Educational and Professional Aspects; Genetics
of Complex Traits Through the Life Cycle; Mental
and Behavioral Disorders, Diagnosis and Classifi-
cation of; Mental Illness, Epidemiology of; Schizo-
phrenia and Bipolar Disorder: Genetic Aspects
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Mental Imagery, Psychology of

The capacity of the human mind to store traces of past
sensory events undoubtedly has considerable adaptive
value, by enabling human beings to retrieve and
consult information about absent objects or remote
events. Obviously, the destiny of large portions of the
human’s daily experience is to be forgotten, but the
ability to preserve and reactivate sensory traces of
objects or events in the form of conscious internal
events is a feature of great significance for a living
organism.

1. Definitions

A ‘mental image’ is a cognitive event that encodes
figural information about currently nonperceived
objects and, in metaphorical terms, renders absent
objects present to the mind. ‘Mental imagery’ refers to
the mechanisms involved when a person builds the
internal representations that encode the figural content
of objects or events, stores them in a memory store,
and later reinstates the original information by means
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of some form of reactivation. Reactivation can ulti-
mately result in a material output, such as a graphic
production intended to reflect the appearance of a
memorized object. Reactivation can also remain an
internal, private event. Some of the information can be
externalized through verbal discourse, when the per-
son describes an imaged object, whether this is in
response to an external request or because the person
spontaneously intends to express knowledge about the
object.

Even if it were to be limited to the evocation of past
experience, mental imagery would still be a very
valuable capacity. Actually, once an organism is
endowed with the capacity of creating images, this
enables it to process remote or absent objects, which
extends the range of its potential actions in the world
considerably. Moreover, beyond simply reproducing
past perceptions, mental imagery can be used for
creative purposes, to create mentally structures or
patterns that have never been experienced per-
ceptually, and in fact could well be impossible for the
person to experience. Imagination, as the faculty of
constructing new patterns, extends the range of human
action. Creative or anticipatory imagery is essential in
many forms of human activity, such as engineering,
architecture, art, and design.

Imaginal experiences can be generated in relation to
all sensory modalities. So far it is the visual modality
that seems to have elicited most of the theoretical and
empirical research in psychology, but auditory ima-
gery and, more recently, olfactory and kinesthetic
imagery, are now attracting the interest of numerous
researchers. However, beyond identifying the range of
imagery experiences, the main challenge for research
is, first, to confirm the existence of psychological
events that can be characterized as ‘images,’ and then
go on to describe their content and structure, examine
their role in cognitive functioning, and, last but not
least, provide evidence that mental images have
specific features that make them a distinct category of
mental representation. The major thrust of research in
recent years has been to consider images as specific
forms of representation, and to account for their
unique contribution to human cognition. As a result,
imagery tends to be envisaged in the context of
multimodal theories of the human mind.

2. Physiological and Brain Correlates of Mental
Imagery

One of the greatest difficulties for psychology is to
assess the occurrence and content of private events.
Psychologists have attempted to go beyond collecting
verbal and graphic expressions of these events, and
collect indirect, but it is hoped reliable, indicators of
mental imagery. The underlying assumption is that if
cognitive events can only be ‘viewed’ by the minds that
generate them, and not by external observers, then

measurable correlates are needed that can be related to
the properties of the reported images. For instance,
electrodermal response and heart rate have been
shown to be affected by the emotional charge of
imagined objects. However, it is still unclear whether it
is the images themselves that cause the observed
physiological responses, or whether some more ab-
stract cognitive entities are responsible for both the
subjective experience of imagery and the concomitant
physiological responses.

Several forms of ocular activity have been envisaged
as potential reflections of imaginal experience in the
visual modality. If imagery consists of reinstating at
least part of the patterns of activity that took place
during initial input processing, it may be useful to find
out whether ocular motor functions reflect anything of
this processing. Jean Piaget initially promoted this
approach in the context of his theory of imitative
imagery. However, the data have never confirmed any
clear relationship between the patterns of eye activity
during perception and in the imagery of specific
objects. The only effect that has been established
clearly is the pattern of ocular activity that
accompanies the imagination of objects in motion
(such as a pendulum). Another measurement that has
elicited a great deal of interest is pupil dilation. The
time course of pupil diameter change exhibits quite
different patterns depending on how easily images can
be generated in response to concrete or abstract nouns
(so that the generation of readily available images of
concrete objects contrasts with that of associative
images attached to abstract concepts). However, this
is more likely to reflect the cognitive load associated
with the generation of images for abstract concepts,
rather than the processes underlying image construc-
tion per se.

Not surprisingly, research has tended to question
the real value of information collected from neuro-
vegetative responses, and concentrate more and more
on evidence obtained from measurements of brain
activity. Electroencephalographic recordings of the
brain activity that accompanies the formation of visual
images have established reliably that the alpha rhythm
decreases in the occipital areas when a person is
generating and ‘looking at’ visual images. Similarly,
studies based on evoked potentials have shown maxi-
mal positivity in the occipital and posterior temporal
regions of the brains of individuals who form visual
images of familiar objects in response to object nouns.
Thus, the regions of the brain involved in visual
processing also appear to be implicated in the gen-
eration and manipulation of mental images. These
empirical findings have been interpreted as suggesting
that perception and imagery may not only share
specific sites of the neural architecture, butmay involve
similar mechanisms. In addition, a large amount of
empirical evidence of intimate functional interactions
between images and percepts (both facilitation and
interference) suggests that a common neuronal sub-
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strate underlies both activities. When people are
invited to detect a visually presented shape while
imagining simultaneously the same or another distinct
shape, the amplitude of the evoked potentials is greater
when the two shapes match.

Neuroimaging techniques have provided numerous
data that corroborate the indications based on electro-
physiological measurements, and provide still more
accurate information about the regions involved in
generating and manipulating visual images. Single
photon emission computerized tomography (SPECT)
initially indicated that the occipital cortex is implicated
in the production of visual images. In tasks where the
participants had to verify sentences, and presumably
relied on visual representations of the situations
described, the verification of sentences that were more
likely to involve imagery (such as ‘The green of fir trees
is darker than that of grass’) was accompanied by more
occipital activity than the verification of sentences
which did not call upon imagery (‘The intensity of
electrical current is measured in amperes’). Subse-
quently, positron emission tomography (PET) has
provided converging evidence for a variety of imagery
tasks. However, evidence for the role of some specific
occipital regions is not consistent or unambiguous.
Some authors have reported activity of the primary
visual cortex in visual imagery, but others failed to find
any such activity in this region, but only in the
associative regions (mainly the temporo-occipital and
parieto-occipital regions). Furthermore, the studies
that reported activity in the primary visual cortex also
suggested the topographical organization of the cor-
tical regions involved in visual imagery, whereas the
other studies seemed to indicate that the cortical areas
serving mental imagery were only a subset of the areas
involved in visual perception.

The recent development of more sophisticated
techniques, such as functional magnetic resonance
imaging (fMRI), has provided strong evidence in
support of the view that early visual areas may be
responsible for both visual perception and imagery.
The discrepancies among the various neuroimaging
studies can in fact mainly be attributed to individual
differences. They may also reflect the differing degrees
of image resolution required by different imagery
tasks. Different imagery tasks may not require similar
‘grain’ or resolution to be achieved, and may therefore
involve different regions of the brain. The concept
developed by Stephen Kosslyn distinguishes between
three sorts of imagery. The first is ‘spatial imagery,’ or
imagery dedicated to the mental representation of
spatial relationships, in which the visual character of
the image currently evoked is not crucial to performing
the task. Occipito-parietal regions of the brain seem
mainly to be responsible for this type of imagery. The
second form is ‘figural imagery,’ which occurs only
when a low-resolution topographic image is generated
from the activation of stored representations of shapes
or objects. The inferior temporal cortex seems to be

primarily involved in this form of imagery, which does
not call for high-resolution components. The third
form is ‘depictive imagery,’ which is thought to rely on
high-resolution representation in the primary visual
cortex. It is involved in tasks that require a fine-
grained representation, such as when shapes have to
be interpreted or compared. Shared neural processes
are thought to underlie both perception and depictive
imagery.

Converging evidence about the role of the occipital
regions in mental imagery is also available from
neuropsychology, in particular from cases involving a
documented syndrome of ‘imagery loss.’ This deficit
can occur without any impairment of perceptual
recognition. Neuropsychological investigations attest
that the brains of patients with an impaired capacity to
generate visual images also display cortical lesions in
the occipital regions. Furthermore, patients with
temporo-occipital lesions are unable to gain any
advantage from imagery instructions in verbal learn-
ing tasks that normally benefit from imagery. It is
worth mentioning that patients who are suffering from
unilateral perceptual neglect may also show similar
unilateral deficit when they are invited to report the
content of scenes from their imagination. These data
suggest that the central mechanisms used for imaginal
processing mirror the mechanisms involved in per-
ception. However, cases of pure representational
neglect also occur, without any neglect of objects
present in the patient’s visual environment.

3. Beha�ioral Attestations of Mental Imagery

So far it looks as though several objective measure-
ments can be linked systematically to the occurrence of
mental imagery. Some of them are presumably no
more than physiological events that accompany
imagery activity, whereas measurements of brain
activity are thought to be more intimately related to
the actual process of image construction. However,
strictly speaking, neither of these measurements gives
psychologists any information about the cognitive
events that interest them. This shortcoming has led to
another line of research, which has also been quite
popular among imagery researchers. The argument is
that if the intimate mechanisms of images cannot be
defined, even by a thorough analysis of the changes of
their physiological concomitants, it could be more
helpful to look at the effects of imagery on the behavior
of people invited to form mental images while per-
forming a cognitive task.

The paradigm used in this approach is very simple.
A person is invited to carry out a cognitive task that
will be expressed in the form of a measurable per-
formance. Under control conditions, only the instruc-
tions to carry out the task are given. Under the test
conditions, the same task has to be performed, but in
addition the participant is instructed to make use of
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mental imagery while carrying it out. In conventional
memory tests, for instance, participants presented with
a list of concrete nouns may be invited to memorize
these nouns (control condition), or they may receive
the additional instruction to generate visual images of
the objects designated by these nouns (experimental
condition). When recall is measured at the end of the
experiment, the comparison of the two scores can be
expected to show whether imagery instructions have
had any impact, and if so, whether this has been
beneficial or detrimental. Many empirical studies
carried out using this very simple approach have
provided evidence that imagery does have a positive
impact on the memory of both verbal and pictorial
materials. Provided the participants are allowed
enough time, the effect is not very different from that
produced by presenting pictures depicting the objects
in addition to the nouns. However, the effect cannot be
considered to be just a nonspecific result of the fact
that extra processing has been imposed by the instruc-
tions, since other powerful strategies, as those based
on linguistic elaboration, do not produce an effect of
the same magnitude.

The facilitating effects of imagery on verbal memory
have been assessed for more complex materials than
lists of words. They have been shown to occur for
tasks ranging from paired-associate learning through
sentence memory, to memory of paragraphs or texts.
In addition, in a variant of the paradigm in which no
imagery instructions are given, but where the in-
vestigator compares the performance of individuals
identified as ‘high’ and ‘low’ imagers respectively (on
the basis of specific psychometric assessment), the
former have higher memory scores, suggesting that
they spontaneously make use of their capacity to
convert verbal inputs into mental images. The impact
of individual differences, however, is only found for
materials that can be readily imaged. For instance,
high imagers do better than low imagers in remember-
ing narratives involving characters, scenery, and
events that are easy to image, but the groups do not
differ with regard to their memory of abstract texts. In
comprehension tasks, high imagers process descrip-
tions of spatial configurations more quickly than low
imagers, and they recall their content more accurately.
This is especially true when the poor sequential
structure of these descriptions creates special demands
on the readers’ cognitive resources. High imagers need
less time than their counterparts to process spatial
descriptions in which configurations are described
according to unexpected or incoherent sequences.

If one considers other domains of cognitive process-
ing, such as reasoning or problem solving, there is
ample demonstration that strategies based on the
visualization of the data and their combination into
integrated figures facilitates the successful perform-
ance of the task. This is true, for instance, for the
resolution of spatial problems, as well as the resolution
of three-term syllogisms. However, in the case of

syllogisms, only visuo-spatial relationships (such as
those expressed by ‘abo�e–below’) and relationships
that can be visualized metaphorically (‘better–worse’)
benefit from imagery instructions, but this is not the
case for relationships with no spatial content
(‘darker–brighter’). It is worth noting that imagery is
being used here as an alternative to other powerful
methods, such as reasoning based on the rules of logic.
Imagery achieves the visual picturing of displays from
which solutions can be ‘read out’ without any recourse
to formal reasoning.

The same is true of visuo-spatial problems such as
the following: ‘Think of a cube, all six surfaces of which
are painted red. Di�ide the cube into 27 equal cubes by
making two horizontal cuts and two sets of two �ertical
cuts each. How many of the resulting cubes will ha�e
three faces painted red, how many two, how many one,
and how many none?’ This problem can be solved by a
reasoning procedure totally devoid of any imagery.
For instance, to decide how many cubes have three
faces painted red, people can access available in-
formation in their knowledge base, indicating that a
cube has eight corners, and that since a corner is
defined by the intersection of three faces, there will be
eight cubes with three red faces. However, it is
remarkable that the vast majority of people, even
those who have mastered sophisticated reasoning
methods, tend to rely on visual imagery when they
have to solve this sort of problem.

In most of the cases mentioned above, researchers
are forced to conclude that imagery does indeed have
positive effects, but that alternative strategies that do
not call upon mental imagery can also be quite
efficient. Imagery, then, is not to be seen as a ‘cognitive
panacea,’ but rather as an especially efficient cognitive
procedure among a variety of strategies. Other situ-
ations of interest are those where the question to which
the person must respond concerns an aspect of an
object or a situation that he or she has never processed
before, but which is nevertheless accessible from
memory. In other words, the person is invited to
consider some aspect of the situation for the first time,
and asked a question, the answer to which is unlikely
ever to have been stored in the memory in a linguistic
or propositional form. For instance, on a map of
Europe, do Paris, Berlin, and Moscow lie on a straight
line? Or in which hand does the Statue of Liberty hold
her torch? If people are able to answer such questions,
this is probably because information has been retained
from previous exposure to the objects in a form that
preserves their visual and spatial characteristics. In
such cases, imagery seems to be the only way a person
could possibly access the relevant information.

Imagery does not only involve reinstating the visual
patterns of previously seen objects. In most problem-
solving situations, imagery involves carrying out a
series of transformations of imagined figures. By
combining images of individual objects or parts of
objects, the person can produce imaged patterns and

9678

Mental Imagery, Psychology of



subject them to novel interpretations. This process is
presumably an important component of discovery
processes. It works in contexts where the trans-
formations are carried out in response to explicit
verbal instructions from an investigator, but also in
less constrained conditions, such as creative visual
synthesis. Creative processes in art and design ob-
viously rely on these capabilities of the human mind.

4. The Structural Properties of Mental Images

When brought into play in the context of cognitive
functioning, imagery is generally shown to have
beneficial effects on performance. Although these
effects have been confirmed by hundreds of experi-
ments, in themselves they do not tell us anything about
the properties of mental images, or why they are so
powerful in cognitive processing. In some cases, the
effects of imagery can be explained as providing an
extra opportunity to process information. Thus,
simply because it is more advantageous to encode any
item of information under two forms rather than just
one, the addition of imagery to cognitive processing
should enhance performance. The concept of dual
coding, as illustrated and advocated by Allan Paivio,
is mainly based on this type of explanation, although
the dual code theory also introduces the further
argument that image codes have intrinsic properties
that render them more powerful than other, mainly
verbal codes.

This situation has led researchers to explore the
possibility that mental images may have structural
properties that distinguish them from other forms of
representation, and that these properties could ac-
count for their functional properties. Research has
thus shifted toward using empirical methods intended
to assess the intimate characteristics of mental images.
The basic tenet of this approach is the distinction
between long-term memory representations that en-
code figural information (in a form that is left
unspecified), and images as transient cognitive events
resulting from the activation of these long-term
representations. The subjective counterpart of the
activation of these patterns of figural information is
the occurrence of a conscious image. The theory of
mental imagery developed by Stephen Kosslyn
delineates the properties of the mental ‘medium’ (or
‘visual buffer’) on which images are thought to be
activated.

The visual buffer is conceived of as a matrix
endowedwith the functional properties of a coordinate
space. It has limited resolution and is subject to
processing constraints similar to those that affect
visual perception. In particular, images, like percepts,
are constrained with regard to the apparent size of
imagined objects. Just as it is more difficult to
distinguish details of an object on a tiny photograph
than on a larger one, so a detail of an imagined object

is more rapidly ‘detected’ in images of objects that are
imagined at a larger size. Moreover, when an object is
imagined at a given size, the parts that occupy a larger
space are more rapidly ‘detected’ than the less ex-
tensive parts. The processing device in which visual
images are constructed has nonextensible limits which
constrain the amount of information present simul-
taneously in these images.

A set of hypotheses on the processes underlying
mental imagery has been developed in the light of this
theoretical framework. These hypotheses concern the
mental medium on which images are displayed, and
they promote a ‘modular’ concept of imagery that
distinguishes between the processes of generation,
maintenance, exploration, and transformation of
images. The view entertained here rejects the concept
of imagery as a single undifferentiated function, but
instead assumes that imagery corresponds to a set of
distinct subcapacities that are largely independent of
each other. This approach implies that people may
differ with regard to one or more of these capacities,
and the concept of a ‘high imager’ should be defined in
terms of the specific processes actually contributing to
this greater capacity. Consequently, there may be
several ways of being a ‘high imager,’ depending on
the imagery modules involved. Furthermore, people
may be said to be ‘high imagers’ because they possess
especially well-developed aptitudes, but also because
they are inclined naturally to use imagery in preference
to other strategies. Individual orientation toward
imagery may also be determined by metacognitive
awareness of the efficiency of images in memory and
thinking.

Most attempts to identify the sources of efficacy of
images converge on the assumption that images draw
their efficacy from features that make them the best
cognitive substitutes for actual perceptual events. The
comparison of human behavior in perceptual and
imaginal situations often reveals similarities of res-
ponse patterns. Of course, people usually discrimi-
nate between their perceptions and their imaginal
experiences, but there are many similarities in the way
they access these two types of information. For
instance, people’s verbal descriptions of an object
available to their current visual inspection or from
memory are very similar. In other words, a percept
and an image seem to yield patterns of information
that impose comparable modes of processing. Fur-
thermore, the parts of a configuration that are best
remembered, because they are more salient or more
remarkable, are also those best remembered from
images of these configurations.

Chronometric measurements have proved a valu-
able way of identifying the critical features of the
image structure. It has been shown that when people
scan mentally between two points on the visual image
of an imagined configuration, this takes a time that is
proportional to the distance between the two points on
the original visual configuration. This finding seems to
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imply that visual images have a structure that ana-
logically reflects the metric structure of the objects
evoked. There is no suggestion that the pattern of
activation corresponding to imaginal experience
occurs on spatially defined portions of the brain, but
simply that the spatial properties of objects, including
their metric properties, are in some way reflected in
their imaginal counterparts. The spatial characteristics
of objects previously perceived are represented in
visual images and stored in the memory. A further
feature of interest is that spatial information can be
included in the visual images of configurations that
have been constructed from verbal descriptions and
that the person has never actually seen. Even if the
distances between objects are not explicitly expressed
in the verbal description of a visuospatial config-
uration, the very process of constructing a mental
image requires the visualization of the distances
between the items that compose the configuration.
This is due to an essential characteristic of analog
representations, where the fact of positing objects at
specific locations at the same time inevitably displays
the spatial relationships among these objects.

Research on mental rotation has also yielded data
suggesting the analogous character of visual images.
The basic finding from Roger Shepard’s paradigm is
that the time it takes to rotate an object mentally
increases as a function of the size of the angle of
rotation. This finding complements discoveries from
mental scanning, and shows that images not only
possess a structure that reflects the object’s structure in
an analogous fashion, but also that images are
transformed in a manner analogous to the way actual
objects are perceived or manipulated. A remarkable
fact is that people who exhibit such chronometric
patterns in mental scanning or mental rotation experi-
ments are not at all aware of these relationships.
They do seem to realize how useful images can be in
daily tasks, but they have no intuitive perception of the
intimate mechanisms of mental imagery.

5. Conclusions

Like any psychological event accessible to introspec-
tion, images can be described by people in terms of
their content, vividness, clarity, and degree of detail.
Researchers obviously favor objective assessments of
internal events, through the use of indicators expected
to correlate with described images. Data that provide
information about the neural structures that are
involved when mental images are generated are even
more valuable. A particular advantage of this ap-
proach in recent years is that it has allowed researchers
to uncover the many similarities between imagery and
perception. In this respect, behavioral and neuro-
imaging studies have progressed hand-in-hand in an
especially productive manner.

An important objective of research on imagery is to
account for the relationships between the structural
properties of images and how they function when they
are brought into play in cognitive activities. The
assumption is that images draw their functional
effectiveness from the properties that they share
uniquely with perceptual events. Unlike other, more
abstract, forms of representation, images contain
information structured analogously to perceptual
information, and this gives them particular adaptive
value. Imagery provides representations that allow
individuals to retrieve information in the absence of
the objects that they evoke, and so to process objects
that are temporarily or definitely out of sight. The fact
that the processes that are applied to images exhibit
similar patterns to those of the perceptual processes
gives them an obvious cognitive advantage.

To summarize, mental imagery is not unrelated to
the other cognitive functions. In particular, it is
intimately interconnected with perception, from which
it derives its content, and for which it is a valuable
functional substitute in many types of cognitive
activity.

See also: Imagery versus Propositional Reasoning;
Mental Models, Psychology of; Mental Represen-
tations, Psychology of; Visual Imagery, Neural Basis
of
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Mental Maps, Psychology of

Consider the following thought experiment. You are
blindfolded in a large room. Someone guides you
walking along an L-shaped path. That is, they lead
you some distance straight ahead, then guide you in a
turn, and then lead you another distance in the new
direction. After this you are instructed, still blind-
folded, to return directly on your own to the place
where your guided walk started. Most people can
accomplish this task reasonably accurately. Logically,
to accomplish this task you would seem to have to
keep in mind the location where you started and how
its distance and direction changes as you walk.
Interestingly, and perhaps surprisingly, blind persons
do not perform this as accurately as blindfolded
sighted persons. In some sense, this task seems to
involve a form of mental representation, a mental
map, of this very simple space, one that includes the
starting location and this elementary path.

The idea of mental maps is more interestingly
applied to more complex spaces and in cases where
vision is not completely eliminated by blindfold or
blindness. Edward Tolman (1948) may have been the
first to raise this concept for psychology in the course
of investigating maze learning in rats. He noted that
his animal subjects moved in a generally appropriate
direction when a well-learned path to the goal was
blocked. He considered this as evidence for their
general spatial orientation to the situation and some
general knowledge of the spatial layout. He used the
term ‘cognitive map’ to refer to this knowledge. Of
particular interest was that the rats seemed to be going
beyond the information with which they had been
specifically trained. They had learned a series of right
and left turns to get to the goal but then were able to
respond in a spatially appropriate way when that
sequence of turns could not be executed. Since
Tolman’s original observations, the presence of cog-
nitive maps in his sense have been observed in a wide
variety of species. See Gallistel (1990) for a review.

1. The Organization of Spatial Knowledge

In humans, for example, even young children dem-
onstrate behavior in which detours or short cuts are
taken by which the child traverses parts of the spatial
layout with which he or she has had no previous

experience. As with Tolman’s rats, children can be
taught a zigzag route through a complex of rooms and
then be tested on their ability to make detours or take
alternative routes with which they have had no direct
experience. By the age of six or seven years they can do
this quite readily (Hazen et al. 1978). In fact, much of
the research on spatial cognition in humans has
focused on how well people acquire configurational
knowledge of an overall spatial layout with only
experience with specific routes through the space.
Since routes often are defined partially, if not totally,
in terms of making left and right turns, walking
straight ahead, etc., route knowledge is associated
with egocentric representation of spatial information.
That is, locations are defined or described in terms
of their relation to the observer. Configurational
knowledge is usually understood as knowledge of the
locations within a space in relation to each other. In
this respect configurational knowledge is often asso-
ciated with allocentric representation of spatial in-
formation. That is, locations are defined or described
in relation to features of the space outside of the
observer. Tolman’s term of cognitive map has usually
been applied to configurational knowledge as opposed
to route knowledge. However, the more general
question is how spatial knowledge is organized, and
perhaps it is better to use the less loaded term of
‘mental map.’

1.1 The Role of Experience in Determining the
Nature of the Mental Map

With this in mind it is natural to ask under what
conditions does one’s mental map reflect a route
organization and under what condition does it reflect
configurational organization of spatial information.
Returning to the blind and blindfolded participants
mentioned above, it seems that perhaps having had
visual experience might predispose one toward con-
figurational organization to a greater degree. This
possibility is congruent with observations of pro-
fessional blind mobility instructors who often observe
that their clients have difficulty in making detours in
areas in which they have been trained on particular
routes. There is considerable classical research that
also suggests that blind people, who know their way
from place to place in an area, often have more
difficulty than sighted persons in making detours when
their usual path is blocked. That may be due to blind
persons having a greater tendency than sighted to
maintain a routelike organization of their spatial
knowledge. Sighted people are more likely to shift to
a configurational organization, at least after some
familiarity with an area. Why might this be? As sighted
people move around they can see how the directions
and distances to objects and locations changes. With
this knowledge at every point along a path they can see

9681

Mental Maps, Psychology of



where they are in relation to other locations. This is the
basis of configurational knowledge.

In support of this possibility there is evidence that
sighted people, even when blindfolded, update where
they are in relation to other locations in the en-
vironment; there ismuch less tendency for blind people
to do this (Rieser et al. 1988). What is there about
visual experience that would cause such a difference in
updating? One hypothesis is that the optical flow
stimulation, available visually whenever a sighted per-
son moves, provides information about the changing
distance and direction of the visible locations in the
environment. This information, which is not available
to blind people, calibrates sighted persons’ stepping
behavior and that calibration can be used when
walking without vision. The bottom line is that having
visual experience facilitates the generation of mental
maps with a configural organization of spatial knowl-
edge.

2. The Nature of Configural Mental Maps

What is the nature of these mental maps reflecting
configural organization? A perusal of the research
literature suggests that in the minds of many re-
searchers the mental maps are like cartographic maps
with a two-dimensional layout of a space viewed like a
bird from above. But if operational criteria of con-
figural mental maps include simultaneous awareness
of the spatial relations of every location from every
other location and the changing directions and dis-
tances to locations as one moves, there are other
possibilities. One of the most interesting examples is
that of the navigation of the seafarers of the Caroline
Islands. They have a system that appears very strange
to us but enables them to travel effectively across
hundreds of miles of the South Pacific in outrigger
canoes.

Their navigation system has been carefully studied
by a number of anthropologists (e.g., Lewis 1978,
Gladwin 1970). One of the most compelling analyses is
that ofHutchins (Hutchins 1995,Hutchins andHinton
1984). The navigators essentially represent the direc-
tions of islands to which they want to sail in terms of
a celestial compass. That is, they know which direction
to sail in terms of where along the horizon particular
stars rise and set. And these directions are known for
travel from every island to every other island in their
sailing environment. (Thus to become a navigator
requires a huge amount of memorization.) They index
the progress of a trip in terms of the changing direction
of an out-of-sight reference island. That direction is
again specified in relation to the location of rising and
setting stars. At the beginning of a voyage the reference
island may be in the direction of a star which rises
somewhat in the direction of the heading of the boat,
say at a relative bearing of 45 degrees. As the journey

proceeds the direction of the reference island moves
toward the side and then maybe to the rear. The
reference island is out of sight during the entire trip
and, in fact, may not even exist in reality. (A
hypothetical reference island is just as useful for
keeping track of the progress of the trip as a real out-
of-sight island.) From our perspective a most inter-
esting and strange aspect of the Caroline Island
conceptualization is that their canoe is stationary and
the islands are moving with respect to the boat. Since,
in travel, movement is relative, logically it makes no
difference whether the traveler is moving or the
environment is moving with respect to a stationary
traveler.

3. The Origin of Spatial Knowledge in Mental
Maps

How does the medium from which we acquire spatial
information affect our mental map? This is another
aspect of the experiential question.Muchof our spatial
knowledge comes from actual experience within a
space. However, we also acquire spatial knowledge in
a variety of other ways such as from verbal descrip-
tions, from maps, from exposure to virtual reality, etc.

Take the case of maps, for example. Thorndyke and
Hayes-Roth (1982) compared observers’ mental maps
after studying a map of a large building and after
experience in actually navigating around the building.
Map experience led to more accurate estimation of the
straight line or Euclidean distances between locations
characteristic of configural knowledge, whereas actual
navigation led to more accurate route distance esti-
mation and to more accurate judgments of actual
direction of locations from station points within the
building. Uttal (2000) has suggested that experience
with maps has a more general effect on the kinds of
mental maps we form. He suggests that the overhead
view that prototypical maps provide, and the fact that
maps by their scale transformation make available
spatial relations which cannot be easily grasped by
ordinary exploration, have a general effect on how
children come to think about space and spatial
relations.

There has been considerable recent interest in the
relation between language and space (see, e.g., Bloom
et al. 1996). In the case of language, it would seem
possible to vary a text description to facilitate different
kinds of mental maps, for example, biasing toward
configural organization or biasing toward route or-
ganization. Tversky and her colleagues have found
that the narrative provided for a listener can determine
the perspective that the listener takes in thinking
about the space (Tversky 1996). This is reflected in
their reaction times to name the various objects in a
space. They also found that observers in describing
spaces from maps used either a route description or a
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configural description or a mixture of the two, and
rarely any other kind.

These questions are not just an issue of academic
interest. We have all often had frustrating experience
trying to understand verbal directions about how to
get somewhere or trying to grasp the layout of an area
by means of a map. Virtual reality is currently being
proposed as having great potential for training people,
e.g., soldiers, for tasks in new environments. However,
with the present state-of-the-art it is difficult to build a
good sense of the layout (a good mental map) of a
virtual world one is moving through. How to use these
media most effectively to enable the most desirable
mental map is a goal for future research.
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Mental Models, Psychology of

A mental model is a representation of some domain
or situation that supports understanding, reasoning,
and prediction. There are two main approaches to

the study of mental models. One approach seeks
to characterize the knowledge and processes that
support understanding and reasoning in knowledge-
rich domains. The other approach focuses on mental
models as working-memory constructs that support
logical reasoning (see Reasoning with Mental Models).
This article focuses chiefly on the knowledge-based
approach.

Mental models are used in everyday reasoning. For
example, if a glass of water is spilled on the table,
people can rapidly mentally simulate the ensuing
events, tracing the water through its course of falling
downward and spreading across the table, and in-
ferring with reasonable accuracy whether the water
will go over the table’s edge onto the floor. People’s
ability to infer and predict events goes well beyond
their direct experience. For example, if asked ‘Which
can you throw further, a potato or a potato chip?’
most people can give an answer immediately (the
potato) even if they have never actually tossed either
item.

However, mental models are not always accurate.
Mental models researchers aim to capture human
knowledge, including incorrect beliefs. The study of
incorrect models is important for two reasons. First,
the errors that a learner makes can help reveal what
the learning processes must be. Second, if typical
incorrect models are understood, then instructors
and designers can create materials that minimize the
changes of triggering errors.

A striking example of an incorrect mental model
is the cur�ilinear momentum error (Clement 1983,
McCloskey 1983). When college students are asked: ‘If
a ball on a string is spun in a circle and then let go,
what pathwill it take?’,manyof themcorrectly say that
the ball will travel at a tangent to the circle. However,
a fair proportion states that the ball will move in a
curved path, retaining some of the curvilinear mo-
mentum gained from being spun in a circle. The usual
intuition is that the ball will gradually lose this ‘curvi-
linear momentum’, so that the path will straighten
out over time. This erroneous intuition is fairly
general; for example, the same error turns up when
people are asked about the path of a ball blown
through a circular tube. Further, the error does not
yield immediately to training; it is found even in
students with a few years of physics. However, it does
diminish with increasing expertise.

Another striking error is seen when people are asked
what trajectory a ball will follow if it rolls off the
edge of a table (McCloskey 1983). Instead of the
correct answer, that the ball will fall in a parabolic
path (Fig. 1a), many people believe the ball will
continue traveling straight, and begin falling (either
straight down or in a curved path) only when its
forward momentum begins to flag (Fig. 1c and 1b).
People seem to believe that sufficient forward momen-
tum will overcome the tendency to fall. This error
is sometimes called ‘Roadrunner physics’ because it
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(a) (b) (c)

Figure 1
Responses to the question ‘What path will the ball take after it rolls off the table?’ (adapted from McCloskey 1983)

resembles the event in which a cartoon character runs
off a cliff but does not fall until some distance over
the edge. However, McCloskey noted that the same
error occurs in the writings of Jean Buridan and
other fourteenth-century Aristotelian philosophers. It
appears that cartoon events were created to match a
mental model that arises naturally from experience,
possibly by overgeneralizing from experiences with
linear momentum.

Mental models can facilitate learning, particularly
when the structure of the new learning is consistent
with the model. For example, Kieras and Bovair
(1984) showed that subjects could operate a simulated
device more accurately and could diagnose malfunc-
tions better when they had a causal mental model of its
functioning, rather than a merely procedural grasp of
how to operate it. Similarly, Gentner and Schumacher
(1986) showed that subjects were better able to transfer
an operating procedure from one device to another
when they had a causal mental model of the operation
of the first device, rather than just a set of procedures.
The degree of facilitation depended greatly on the
match between the original model and the new
material.

Mental models are used to explain human reasoning
about physical systems: devices and mechanisms (de
Kleer and Brown 1983, Hegarty and Just 1993, Kieras
and Bovair 1984, Williams et al. 1983); electricity
(Gentner andGentner 1983); the interactions of people
with computers and other devices (Norman 1988), and
knowledge of home heating systems (Kempton 1986).
They have also been applied to spatial representation
and navigation (Forbus 1995, Hutchins 1983, Tversky
1991); ecology (Kempton et al. 1995), human popula-
tion growth (Gentner and Whitley 1997), and the
development of astronomical knowledge (Vosniadou
and Brewer 1992).

Mental models are related to several other kinds of
representational structures (see Markman 1999 for
a comprehensive discussion). Schemas (or schemata)
are general belief structures. Scripts are schemas
summarizing event sequences, characterized by a

chiefly linear temporal order, with limited inferential
flexibility. Naı� �e theories or folk theories are global
systems of belief, typically encompassing larger
domains such as biology. The terms mental models and
naı� �e or folk theories overlap in their application,
though mental models are typically more specific than
theories.

1. Characteristics of Mental Models

Mentalmodels reasoning relies on qualitati�e relations,
rather than on quantitative relations. People can
reason well about the fact that one quantity is less
than another without invoking the precise values of
the quantities. This principle forms the basis for quali-
tative process theory, discussed below (Forbus 1984).

Mental models often permit mental simulation: the
sense of being able to run a mental model internally, so
that one can observe how it will behave and what the
outcome of the process will be. The processes that
underlie mental simulation are still under study.
However, there is good evidence that people are able,
within limits, to mentally simulate the behavior of a
device, even if they are simply shown a static display
(Hegarty and Just 1993). There is an apparent tradeoff
between online simulation and retrieval of stored
outcomes (Schwartz and Black 1996). As people
become familiar with a system, they no longer carry
out full simulations of behavior in all cases, but
instead simply access their stored knowledge of the
outcome.

Another finding of mental models research is that
people are capable of holding two or more inconsistent
models within the same domain, a pattern referred to
as pastiche models (Collins and Gentner 1987) or
knowledge in pieces (diSessa 1982). For example,
Collins and Gentner (1987) found that many novice
subjects had ‘pastiche’ models of evaporation. A
novice learner may give one explanation of what
causes a towel to dry in the sun and a completely
different explanation of what causes a puddle of water
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to evaporate, failing to see any connection between the
two phenomena. Novices often use locally coherent
but globally inconsistent accounts, often quite closely
tied to the details of the particular example. This
pattern emphasizes the tendency of novices to learn
conservatively, with knowledge cached in highly
specific, context-bound categories. So long as each
model is narrowly accessed in contexts specific to it,
the inconsistencies may never come to the learner’s
attention.

2. Mental Models in E�eryday Life

Kempton et al. (1995) note that mental models ‘give an
underlying structure to environmental beliefs and a
critical underpinning to environmental values.’ For
example, Kempton (1986) proposed on the basis of
interviews that people used two distinct models of
home heating systems. In the (incorrect) valve model,
the thermostat is thought to regulate the rate at which
the furnace produces heat; setting higher makes the
furnace work harder. In the threshold model, the
thermostat is viewed as setting the goal temperature,
but not as controlling the rate of heating; the furnace
runs at a constant rate. (This is the correct model for
most current household systems.)

Having derived these two models from interviews,
Kempton asked whether these models could explain
people’s real behavior in running their household
furnaces. He examined thermostat records collected
by Socolow (1978) from real households and found
that the patterns of thermostat settings fitted nicely
with the two models he had found. In particular, some
families simply set their thermostat twice a day—low
at night, higher by day, consistent with the threshold
model—while others constantly adjusted their ther-
mostats and used a range from extremely high to much
lower temperatures. This is an extremely expensive
strategy, in terms of fuel consumption, but it
follows from the valve model. In this model, the
thermostat setting controls how hard the furnace
works, so the higher the setting, the faster the house
will warm up. This reasoning can be seen in the
analogies produced by Kempton’s interviewees. Those
with the valve model often compared the furnace to
other valve devices, such as a gas pedal or a faucet and
suggested that you need to ‘turn ’er up high’ to make
the house warm up quickly. Thus, there is evidence
that mental models can influence real-life environ-
mental decision making.

Three significant generalizations can be made so far.
First, people use mental models to reason with; they
are not merely a convenient way of talking. Second,
mental models can facilitate problem solving and
reasoning in a domain. Third, mental models can yield
incorrect results as well as correct ones. The next issues
are where mental models come from and how they are
used in learning and instruction.

3. Analogies and Mental Models

Mental models are often based on implicit or explicit
analogies with other knowledge. The incorrect valve
models used by Kempton’s informants, discussed
above, were apparently drawn from experiential
analogies. However, analogical models can also be a
useful way to extend knowledge from well-under-
stood domains to less familiar domains. For example,
Gentner and Gentner (1983) identified two common
mental models of electricity, the flowing water model
and the mo�ing crowd model. In the flowing water
model, current flows through a wire the way water
flows through a pipe, and a resistor is a narrow pipe.
In the moving crowd model, current is viewed as the
rate of movement of a crowd through a hall, and a
resistor as a gate through to the next hall. Although
both analogies can account for many simple facts
about d.c. circuits, they each have drawbacks. Voltage
is easy to map in the flowing water model (the number
of batteries corresponds to the number of pumps
pushing the water forward), but it is awkward to map
in the moving crowd model (unless perhaps to a loud
noise impelling the crowd forward). In contrast, the
behavior of resistors is easier to predict if they are
seen as gates (as in the moving crowd model) than if
they are seen as constrictions (as in the flowing water
model). Thus, if these analogical models are really
used in reasoning, people with the water model
should reason more accurately about combinations of
batteries than people with the crowd model, and the
reverse for resistors. Indeed, that was what was found.
When people filled out a questionnaire about their
mental model of electricity, and then made simple
predictions about combination circuits, people who
held the flowing water model were more accurate
about combinations of batteries, and those with the
moving crowd model were more accurate about
combinations of resistors.

4. Methods of Studying Mental Models

The initial elicitation of mental models is often done
by the direct method of interviews or questionnaires
that explicitly ask people about their beliefs (for
example, Collins and Gentner 1987, Kempton 1986)
or by analyzing think-aloud protocols collected during
reasoning (Ericksson and Simon 1984) (see Protocol
Analysis in Psychology). However, directly asking
people about their mental models is not enough, for
people are often unable to fully articulate their
knowledge. Therefore, many researchers follow this
direct interview with other methods of validating the
proposed mental models. Once the mental models in a
domain are roughly known or guessed, materials can
be designed to bear down on the details. For example,
problems are designed such that subjects’ mental
models can be inferred from patterns of correct and
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incorrect answers, response times, eye movements, or
particular errors made (Gentner and Gentner 1983,
Hegarty and Just 1993, Schwartz and Black 1996) or
patterns of retention for new materials in the domain
(Bostrom et al. 1994).

5. Representing Mental Models

Mental models research often includes an explicit
representation of the knowledge. For example, in
PatrickHayes’ (1985) classic paperon thenaı�ve physics
of liquids, roughly 80 axioms are used to represent the
knowledge involved in understanding the possible
states a liquid can take and the possible transitions
that can occur between states. These axioms capture
knowledge about when a liquid will flow, stand still, or
spread into a thin sheet on a surface.

A useful formalism for representing mental models
is qualitati�e process (QP) theory (Forbus 1984). This
theory, originating in artificial intelligence, aims to
capture the representations and reasoning that under-
lie human reasoning about physical processes in a
manner sufficiently precise to permit computer simu-
lation. A central intuition is that human reasoning
relies on qualitative relations, such as whether one
quantity is greater or less than another, rather than on
quantitative relations. For example, in QP theory, a
mental model is represented in terms of (a) the entities
in the domain—e.g., water in a pan; (b) qualitative
relations between quantities in the domain—e.g., that
the temperature of water is above freezing and below
boiling; (c) the processes that create change—e.g., heat
flow or liquid flow; and (d) the preconditions that must
hold for processes to operate. An important feature of
QP theory is that it uses ordinal relationships between
quantities, such as that one quantity is greater than
another, rather than representing quantities as nu-
merical values. The idea is to match human patterns of
reliance on qualitative relations rather than on exact
values. A second important feature is that instead of
using exact equations, QP theory uses a qualitati�e
mathematics to provide a causal language that ex-
presses partial knowledge about relationships between
quantities. For instance, qualitati�e proportionalities
express simple causal relations between two quantities.
The idea is that people may know, for example, that
greater force leads to greater acceleration, without
knowing the exact numerical nature of the function
(linear, exponential, etc.). An interesting aspect of QP
theory is that, in addition to representing novice
models, it can also capture an important aspect of
expert knowledge: namely, that experts typically parse
a situation into qualitatively distinct subsystems be-
fore applying more exact equations. QP theory allows
researchers to describe people’s knowledge about what
is happening in a situation at a particular time, how
the system is changing, and what further changes will
occur.

6. Implications for Instruction and Design

Mental models developed from experience can be
resistant to instruction. In the case of curvilinear
momentum cited above, even students who had
learned Newton’s laws in physics classes often main-
tained their belief in curvilinear momentum. One
technique that has been used to induce model revision
is that of bridging analogies (Clement 1991). Learners
are given a series of analogs. The first analog is a close
match to the learner’s existing model (and therefore
easy to map). The final step exemplifies the desired
new model. The progression of analogs in small steps
helps the learner to move gradually to another way of
conceptualizing the domain.

Mental models have been used in intelligent learning
environments (see Intelligent Tutoring Systems). For
example, White and Frederiksen’s (1990) system for
teaching physical reasoning begins with a simple
mental model and gradually builds up a more complex
causal model. Early in learning, they suggest, learners
may have only rudimentary knowledge, such as
whether a particular quantity is present or absent at a
particular location. By adding knowledge of how
changes in one quantity affect others, and then
progressing to more complex relationships among
quantities, learners can acquire a robust model.

Another implication of mental models research is
that the pervasiveness and persistence of mental
models needs to be taken into account in designing
systems for human use. Norman (1988) argues that
designers’ ignorance of human mental models leads to
design errors that plague their intended users. Some-
times these are merely annoying—e.g., a door that
looks as though it should be pulled, but that needs to be
pushed instead. However, failure to take mental
models into account can lead to serious costs.

An example of such a failure of mental models
occurred in the Three-mile Island nuclear disaster.
Early in the events that led to themelt-down, operators
noted that the reactor’s coolant water was registering
at a high pressure level. They interpreted this to mean
that there was too much coolant and accordingly they
pumped off large amounts of coolant. In fact, the level
was dangerously low, so much so that the coolant was
turning into steam—which, of course, led to a sharp
increase in pressure. Had this alternate model been at
hand, the operators might have taken different action.

7. Mental Models as Temporary Aids to Logical
Reasoning

Another approach to mental models is taken by
Johnson-Laird (1983) and his colleagues (see Reason-
ing with Mental Models). This approach differs from
the research cited in the remainder of this article in
that it views mental models as temporary working-
memory sketches set up for the purposes of immediate
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reasoning tasks such as propositional inference
(Johnson-Laird 1983). The focus on immediate
working-memory tasks in this approach has led to a
relative lack of emphasis on long-term knowledge and
causal relations. However, there may be value in
bringing together the working-memory approach with
the knowledge-intensive approach. There is evidence
that long-term causal mental models can influence the
working-memory representations that are set up in
speeded tasks (Hegarty and Just 1993, Schwartz and
Black 1996).

See also: Informal Reasoning, Psychology of; Mental
Imagery, Psychology of; ProblemSolving andReason-
ing: Case-based; Problem Solving and Reasoning,
Psychology of; Problem Solving: Deduction, Induc-
tion, and Analogical Reasoning; Reasoning with
Mental Models; Scientific Reasoning and Discovery,
Cognitive Psychology of
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Mental Representation of Persons,

Psychology of

Within social psychology, a major research focus is the
processes by which perceivers form impressions of
other persons, and the nature of the mental represen-
tations that they construct as a result. Mental repre-
sentations or impressions of persons are organized
configurations including many types of information,
such as physical appearance, personality characteri-
stics, and group memberships, as well as the perceiver’s
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reactions to the person (e.g., like or dislike). These
representations influence strongly the perceiver’s
actions toward the person, such as choosing to interact
with or to avoid the person, or helping or aggressing
against the person (see Social Psychology).

1. Historical De�elopment

In the period since the 1940s that representations of
persons have been studied within social psychology,
shifts of emphasis afford a rough chronological
division into three periods.

1.1 The 1940s and 1950s

Research on mental representations of persons first
flourished in the late 1940s, when Solomon Asch
(1946) investigated how people construct impressions
from limited, often conflicting information. Re-
searchers presented lists of personality traits, such as
‘honest, organized, and critical,’ to research partici-
pants as descriptions of real persons. The participants
then made judgments and evaluative ratings of the
target persons. Researchers assessed the relative
weights of different traits in the overall impression.
For example, negative traits were often found to have
more impact than positive ones and certain specific
traits (such as ‘warm’ vs. ‘cold’) were found to have a
disproportionate impact on an overall impression.

Another important question concerned how per-
ceivers combined multiple items of information, such
as traits. Some held that traits were combined al-
gebraically, with the evaluative implications of dif-
ferent traits being combined by averaging (or other
similar processes) into an overall evaluative judgment.
In contrast, psychologists influenced by Gestalt
theories, including Asch, held that traits were com-
bined ‘configurally,’ with specific combinations taking
on new and emergent meanings. Someone described as
both ‘cold’ and ‘intelligent,’ for example, might be
seen as using his intelligence in a calculating way and
be judged as thoroughly negative, rather than as
neutral (the result of averaging one negative and one
positive trait).

A third major question concerned the accuracy of
people’s impressions of others. Researchers had parti-
cipants rate other people (based on personal acquaint-
ance or from limited information, such as an interview)
on trait scales. These ratings could be compared to
criteria such as ratings provided by the target or his or
her close friends, to determine the accuracy of each
rater. This line of research seemed important for both
practical and theoretical reasons. What types of people
could perceive others accurately, and therefore might
make good counselors or personnel officers? But the
line of work was dealt a near-fatal blow by Cronbach’s
(1955) critique dealing with problems in selection of
the accuracy criterion as well as statistical and metho-

dological issues. The question of accuracy received
little attention for a generation after that date.

Through this period, person impressions were im-
plicitly assumed to be relatively unorganized lists of
traits. This assumption was generally consistent with
mainstream memory research at the time, which used
paradigms such as learning lists of unrelated words.

1.2 The 1960s and 1970s

The transition to the next era of research is clearly
dated by the publication of Fritz Heider’s Psychology
of Interpersonal Relations (Heider 1958). Heider’s
work aid the groundwork for a focus on the process
(rather than content or organization) of person perc-
eption, which characterized the next two decades.
Attributional inferences—inferences about a person’s
inner qualities (such as traits) that cause observed
behaviors—were a major focus of Heider’s thinking
and remained a central theme throughout this period
(seeAttributionalProcesses:Psychological).Theissue is
clearly central in person perception: we usually learn
about other people by observing their behaviors
(rather than by being presented lists of traits), so if
impressions are ultimately composed of traits, we
must understand how behaviors are mentally tran-
slated into traits.

Theorists such as Edward Jones and Harold Kelley
advanced models of attributional inference that were
tested in numerous experiments. Characteristics of the
actor (e.g., his or her past behaviors), the behavior
itself (e.g., its desirability or undesirability), and the
social context (e.g., whether other actors behave in the
same or a different manner) were investigated as
influences on attributional judgments and therefore
person impressions. Heider, Jones, and Kelley all
began with logical, rational analyses of what a
reasonable perceiver would do. But researchers
quickly uncovered a host of biases, reproducible ways
in which actual judgments about persons departed
from those predicted by rational models. Biases
included actor–observer differences in attribution
(people make systematically different attributions for
their own behaviors than for those of others); false
consensus bias (people assume that others act the same
way that they themselves do); and negativity bias
(people make more extreme attributions for negative
than for positive behaviors). Most important was the
correspondence bias: people tend to attribute traits to
an actor that correspond to an observed behavior even
when obvious and effective situational causes induce
the behavior.

Research in this period maintained the assumption
implicitly that traits constitute the core of person
impressions, by investigating the processes by which
perceivers infer traits based on behavioral evidence.
As in the previous period, there was little attention to
the organization of impressions, which were treated as
unorganized lists of traits.
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1.3 Late 1970s Through the 1990s

Cognitive psychology emerged in the 1960s and
1970s with the fall of behaviorism and the rise of
the information-processing perspective (see Cogni-
ti�e Psychology: O�er�iew). As it became respectable
throughout psychology to consider mental representa-
tions and processes as causes of behavior, the impact
on social psychology was dramatic. Pioneering ‘social
cognition’ researchers borrowed from cognitive psy-
chology both theoretical and methodological tools to
apply to social psychological phenomena. Central
among the borrowings were associative models of
memory (embodying the assumption that mental rep-
resentations were formed by linking atomic elements
into larger structures), schema theories (describing
how organized memory representations guide atten-
tion and interpretation of new information), and
response time measurement methods (which shed light
on mental representations and processes by timing
people’s responses to specific types of questions).
Research driven by these trends flourished, with the
appearance of new journals and conferences devoted
to social cognition. In a continuation of the attri-
butional work of the earlier 1970s, a central focus of
the early social cognition researchers was on person
perception. This newer work had several major
themes.

1.3.1 Changing conceptions of bias. Though a con-
cern with ‘biases’ in judgment continued, bias was no
longer defined purely in operational terms as a de-
viation from the predictions of some rational model
of judgment. Instead the focus was on identifying the
underlying processes that resulted in those judg-
mental patterns. For example, researchers examined
effects of accessibility (the ease with which mental rep-
resentations can be activated and used, based on the
recency and frequency of prior use) on judgments
and behaviors (Higgins et al. 1977). They also investi-
gated the types of ‘heuristic’ processing (using simple
rules of thumb) that occur when people are unable
or unwilling to exert much effort (Chaiken 1980) (see
Heuristics in Social Cognition). Processes like these
turned out to account for many phenotypically dis-
tinct ‘biases’ that had previously been conceptualized
and investigated in isolation from one another.

1.3.2 Focus on trait–beha�ior relations. Workers
began to examine the organization of impressions,
particularly the ways behaviors and related traits
were linked together in memory representations.
Drawing on associative models of memory, re-
searchers such as Reid Hastie, Thomas Srull, and
David Hamilton formulated models of person

memory. Hastie (1980) and Srull independently
developed similar models of the associative structures
created when perceivers encounter inconsistent infor-
mation about a target person—say, information
that an individual who performs mostly honest acts
also performs a few dishonest behaviors. These
models successfully accounted for several types of
empirical observations, including the fact that people
tend to recall a higher proportion of the unexpected
behaviors than of the expected ones.

1.3.3 Role of general knowledge structures. Re-
searchers in this period examined the role of more
general knowledge structures, particularly stereotypes
(representations of social groups, such as gender,
racial, or occupational groups), in the construc-
tion of person impressions (see Stereotypes, Social
Psychology of ). In some circumstances, a discrete
impression of an individual group member is not
formed at all, the person being mentally represented
as simply an interchangeable member of the group.
Even when an individual impression is formed, it is
often greatly influenced by the perceiver’s stereotype
of the group as a whole. Research by Susan Fiske,
Marilynn Brewer (1988), and others investigated the
informational and motivational conditions under
which stereotypes have this effect. Stereotypes were
found to be activated automatically, and to affect
impressions of individual group members as a ‘de-
fault’ condition unless perceivers are particularly moti
vated (e.g., by a conscious desire to avoid using ster-
eotypes) and cognitively able (e.g., through freedom
from time pressure or distraction) to overcome these
effects.

1.3.4 Di�erse information included in impressions.
Research on group stereotypes and on the role of be-
haviors in impressions made it clear that represen-
tations of persons typically include more than just
traits. Group membership, specific behaviors, and
the perceiver’s emotional reactions to the target per-
son are often part of person impressions (Carlston
1994), and researchers are beginning to examine how
these multiple forms of information are interrelated.

1.3.5 Renewed attention to accuracy. New methodo-
logical developments in the 1980s allowed person
perception researchers to revisit the questions of
accuracy that had been dormant since Cronbach’s
critique in the 1950s. Work by David Kenny (1994)
and others showed how to separate out effects on accu-
racy due to theoretically irrelevant factors (such as
perceivers’ tendencies to use different parts of rating
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scales) and focus on more meaningful questions. Re-
search using these techniques showed, for example,
that observers can be remarkably accurate in judging
certain personality attributes (such as extroversion)
based on extremely limited information, such as a
video clip of the target person lasting just a few
seconds.

2. Current Themes and Future Directions

2.1 Close Connections with Research on Memory

Through the whole half-century covered in this article,
assumptions regarding mental representations of per-
sons have loosely tracked assumptions regarding
memory representations in general. When memory
researchers studied learning lists of words, person
impressions were considered to involve lists of traits.
When memory researchers postulated associatively
linked structures, person impressions were concep-
tualized as linked complexes of traits and behaviors.
When memory researchers studied large-scale, organ-
ized knowledge structures such as schemas, person
perception researchers invoked organized stereotypic
knowledge about social groups.

Recent trends in the study of memory include (a) an
emphasis on specific (episodic or exemplar) know-
ledge, displacing the earlier focus on general schematic
knowledge, and (b) investigations of connectionist (or
parallel distributed) representations as alternatives to
the traditional symbolic representations. Both of these
trends have been applied to representations of persons
(Smith and Zarate 1992, Read and Miller 1999).
Studies testing such newer models of representation
have often looked very like studies from a cognitive
laboratory, with stripped-down tasks, priming mani-
pulations, and response time measurements. These
methods have sparked concerns about external val-
idity, as observers have wondered what implications
tiny response-time differences, for example, might
have for real-world person perception. Yet the
methods have offered powerful tools for investigating
underlying representations and processes, even those
(often termed ‘implicit’ knowledge) that the perceivers
cannot consciously access (Greenwald et al. 1998).

2.2 Likely Directions for Future Research

Ongoing and future research on person represen-
tations seems likely to place a greater emphasis on the
social and interpersonal context of person perception.

2.2.1 The self. Since the work of Daryl Bem in the
1960s, social psychologists have assumed that self-

perception and perception of other people are closely
related. Recent advances in models of person repre-
sentations have correspondingly been applied to the
self. For example, there have been studies of implicit
self-esteem and of the way people organize positively
and negatively valenced self-knowledge into discrete
self-aspects, and their implications for the individual’s
personal and social functioning.

2.2.2 Linkages of other persons and groups to the self.
Henri Tajfel demonstrated that representations of
social groups to which an individual belongs become
part of the person’s self-representation. Similarly,
Arthur Aron argued that in a close relationship,
mental representations of the partner and the self
become linked. Thus, representations of other persons
and social groups can in effect become part of
the self, with direct implications for self-regulatory
processes (including emotional responses) and be-
havior including social influence, cooperation, and
intergroup relations.

2.2.3 Impression change. Remarkably little study
has been given to impression change. Yet in everyday
life our impressions of others do change from time
to time, and Bernadette Park and other researchers
are now addressing this issue rather than continuing
to focus on the initial formation of impressions of
strangers.

2.2.4 Beyond �erbal stimuli. In the first two de-
cades, person impression research relied largely on
lists of trait words, and since then, on written de-
scriptionsof behaviors.Researchers arenowbeginning
to understand the limitations of verbal stimulus
materials, which introduce extraneous issues such as
the communicator’s intention, the specific choice of
words, etc. Some studies today use photographs,
audio recordings, or video materials as stimuli,
though verbal materials are still the overwhelming
majority due to their ease of use and the possibility
of close experimental control.

The methodological and conceptual shifts over the
half-century of work on mental representations of
persons should not obscure an underlying continuity.
The same idea that motivated Asch’s research still
stands: perceivers construct representations of other
people based on behaviors they observe, group mem-
berships, and other types of information. The per-
ceivers then draw on those representations as they
make judgments about others, decide to form rela-
tionships with them or to avoid them, accept or resist
social influence from them, and treat them with justice
and altruism, or with prejudice and discrimination.
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Representations of persons thereby play a crucial
mediating role in virtually all forms of social behavior.

See also: Attitude Formation: Function and Structure;
Attitudes and Behavior; Concept Learning and Rep-
resentation: Models; Feature Representations in Cog-
nitive Psychology; Social Categorization, Psychology
of; Stereotypes, Social Psychology of
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Mental Representations, Psychology of

Mental representations were banned from scientific
psychology by the behaviorists. They came back into
psychology during the so-called cognitive revolution,
when information processing models came to domi-
nate psychological theorizing.

They were banned by the behaviorists for two
reasons. First, they are not directly observable; they
must be inferred from their observable behavioral
consequences. Radical behaviorists believed that in-
ferred entities had no valid role to play in a scientific
psychology (Skinner 1938, 1950, 1990). Second, men-
tal representations are not neurobiologically trans-
parent: it has been and remains difficult to say how
the entities and processes central to many kinds of
hypothesized mental representations might be realized
by currently understood neurobiological processes
and structures. Not surprisingly, efforts to eliminate
mental representations from psychological theorizing
have often been driven by a desire to anchor psy-
chological theorizing in neurobiology. (See, for ex-
ample, Edelman and Tononi 2000, Hull, 1930, 1952,
Rumelhart and McClelland 1986.)

Another difficulty is that it has not always been clear
what cognitive psychologists understood by the term
representation. This lack of clarity is due to the
inherent complexity and abstraction of the concept.
Although mental representations are central to pre-
scientific folk psychology, folk psychology does not
provide a rigorous definition of representation, any
more than folk physics provides a rigorous definition
of mass and energy. Representation, rigorously de-
fined, is a mathematical and computational concept.

The cognitive revolution was closely tied to the
emergence of computer science because computer
science created indubitably physical machines that
unequivocally computed. This dispelled the wide-
spread belief that computing was an inherently mental
activity in the dualistic sense—mental and therefore
not physical. More importantly, computer science led
to a deeper understanding of what it meant—from a
physical and mathematical perspective—to say that
something computed (Turing 1936). Computation
became an object of mathematical thought rather than
merely a tool of such thought.

A representation, mental or otherwise, is a system of
symbols. The system of symbols is isomorphic to
another system (the represented system) so that
conclusions drawn through the processing of the
symbols in the representing system constitute valid
inferences about the represented system. Isomorphic
means ‘having the same form.’ The form in question is
mathematical form, the forms of the equations speci-
fying the relations among the symbols and among the
things that the symbols represent. For example, Ohm’s
law—I�V�R—which is the equation for the relation
between current (I ), voltage (V ), and resistance (R) in
an electrical circuit, has the same form as the equation
for the relation between speed (S), force (F ), and
viscous resistance (R) in a mechanical system like a
shock absorber—S�F�R. The identical form of these
two equations is suggestive of the much broader
isomorphism (mathematical equivalence) between
electrical, mechanical, hydraulic, and thermal systems
that gives rise to linear systems theory in engineering.
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The symbols in the above two equations differ, but
that is only to remind us that the physical variables
they refer to differ. The important thing is that the
equations that describe the two systems are the same.
Because the forms of the relations the variables enter
into are the same, we can represent a mechanical
system with an electrical system (and vice versa). And
we can represent either of them with a paper and pencil
system that we endow with a suitable mathematical
form. What matters in representations is form, not
substance.

The symbols in an information processing system (a
symbol system) have two fundamental properties:
they refer to things outside the system and they enter
into symbol processing operations. The symbol pro-
cessing operations in the above examples are the
operations of arithmetic (V divided by R) and the
rewrite rules (rules of algebra) dictated by the princi-
ples that define the system of arithmetic operations.

We believe that we understand simple electrical
circuits because the inferences we draw from manipu-
lating the symbols on paper correctly predict what we
observe when we make the corresponding manipu-
lations of the electrical circuit itself. Thus, for example,
simple algebra allows us to deduce from I�V�R that
IR�V. When we measure I and R and compute the
numerical product of the two measurements, the
number we get turns out to be the same number that
we get when we measure V. Our paper and pencil
representation of the electrical circuit, which includes
both the symbols themselves and the rewrite rules that
we observe in deriving IR�V from I�V�R, correctly
predicts the results of the measurements that we make
on the circuit itself.

The above example of a symbolic system contains
three distinct contrivances—symbols, rules that gov-
ern the manipulation of those symbols, and measuring
processes. The measuring processes relate the nu-
merical values of the symbols to the voltages, resist-
ances, and currents to which they refer. Because these
are obviously human contrivances, it might seem that
representations are artifacts of a purely humanmanner
of interacting with the world, requiring perhaps some
form of consciousness. However, the same three
contrivances are present in a process control com-
puter. Such a computer is also a human contrivance,
but it interacts with the world without human in-
tervention. Itmeasures physical variables using digitiz-
ing transducers, symbolizes those variables by means
of bit patterns in its memory banks, manipulates those
symbols in accord with the applicable rules of algebra
and physics, and uses the results to control observable
actions—all without human intervention.

The cognitive revolution was predicated on the
possibility that brains—both human and animal—are
process control computers contrived by evolution
through natural selection. They assess their environ-
ment through sensory or perceptual processes; they
symbolize the results of these assessments by values

stored in memory; they manipulate those values by
means of the relevant mental operations (the oper-
ations of perception and thought); and they use the
results (percepts, inferences, anddeductions) to control
behavior. If so, then mental representations are the
very stuff of psychology. A psychology without mental
representations is no more possible than a physics
without masses and energies.

Thus, from the standpoint of a cognitivist, psy-
chology is the science of mental representations. The
essential questions in psychology are: What repre-
sentations does the mind compute? From what data
does it compute them? How does it compute them?
How does a given representation get translated into
observable behavior?

1. Information

An important development in the mathematical treat-
ment of computation and representation was the
rigorous definition and quantification of the infor-
mation carried by signals (Shannon 1948). Signals are
symbols that convey information from one location in
space and time to another—like, for example, the
nerve signals that carry information about the en-
vironment from sensors in the periphery to the brain.
The amount of information conveyed by a signal is a
function of the amount of information about the
world already present at the site where the signal is
received and processed. When a digitizing thermo-
meter sends a bit pattern to a computer specifying the
temperature of a fluid, the signal, that is, the trans-
mitted bit pattern, conveys information about the
environment to the computer. The less information
the computer already has about the temperature, and
the more precisely the bit pattern received specifies
what the temperature is, the more information is
conveyed by the signal. (See Rieke et al. 1997 for the
rigorous development of these ideas in the analysis of
neural signaling.)

This idea that the amount of information conveyed
by a signal is measured by the amount by which the
signal reduces the receiver’s uncertainty about the
state of the world is highly intuitive: If we already
know that the temperature is 70�, then a signal
indicating that it is 70� tells us nothing. This simple
idea has, however, nonintuitive mathematical conse-
quences. It implies, for example, that signaling pre-
supposes prior knowledge on the part of the receiver
regarding the range of possibilities. If the mind of the
newborn baby is truly a blank slate, with no beliefs
about what temperature its environment might have,
then any signal that tells it what the temperature
is—even if imprecisely—conveys an infinite amount of
information. In information theory, no signal can
convey an infinite amount of information in a finite
amount of time. Thus, in order for us to acquire
information about the world from our experience of it,

9692

Mental Representations, Psychology of



we must have built into our information processing
structures implicit representations of the range of
environments that could be encountered. We must
know in advance something about the world we are to
experience.

This implication of information theory, together
with the consideration that the machinery of com-
putation itself seems unlikely to arise from the impact
of experience on a system not endowed with some
initial computational capacity, gives a nativist cast to
information processing theories of mind. If the brain is
fundamentally an organ of computation devoted to
the computation of the mental representations that
enter into the decisions leading to actions, then it does
not seem that it could get up and running without a
non-trivial amount of genetically specified structure,
much of which contains implicit knowledge about the
world to be represented. That is why extreme empiri-
cists tend to be anti-representational: they tend to
reject the cognitivist assumption that the mental
representations are the stuff of psychology.

2. Decision Processes

Symbols are translated into observable behavior by
means of control variables and decision processes. A
control variable specifies a parameter of an action, for
example, the angle that is to be maintained with
respect to a directional reference stimulus like the sun
(see illustrative examplebelow).Adecisionvariable is a
computed symbolic value representing some aspect of
the current environment that merits a response just in
case it exceeds some criterion, called the decision
criterion. The analysis of decision processes in modern
psychology has been heavily influenced by statistical
decision theory, which treats the structural and formal
features of decisions made in the face of ambiguous
information (Green and Swets 1966). The information
about the world carried by symbols is ambiguous for
two reasons. First, the processes that generate the
symbolic values are inherently and inescapably noisy.
The temperature of the fluid cannot be exactly known
and hence it cannot be known with certainty whether
an environmental variable actually does exceed some
criterion; it can only be known with varying degrees of
probability. Thus, decisions are inherently statistical
in nature. Optimal decision processes must take
account of the statistical uncertainty about the true
value of critical variables. Second, one and the same
sensory input may be generated by more than one state
of the world. For example, radically different arrange-
ments of surfaces in the three-dimensional environ-
ment can produce identical images when projected on
to the two-dimensional retina. In computing a rep-
resentation of the three-dimensional environment that
generated these inputs, the brain must be sensitive to
the relative likelihoods of various three-dimensional
configurations, given the two-dimensional projection

that has been sensed. The analysis of optimal decision-
making under these conditions brings in another
aspect of statistical decision theory, Bayesian inference
(Knill and Richards 1996).

3. Illustrati�e Examples

The development of mathematical analyses of in-
formation processing and decision making inspired a
psychology focused on mental representations. What
has sustained it are the many examples of human and
animal behavior that imply an underlying represen-
tation. Some of the simplest and most illuminating
examples are found in learned behavior in nonhuman
animals that depend on underlying representations of
abstract but basic properties of the world like distance,
direction, duration, and time of day (phase of the day–
night cycle).

A honeybee forager, when it returns to the hive
after discovering or revisiting a source of rich nectar,
does a dance that symbolizes the solar bearing (direc-
tion relative to the sun) and distance of the source
from the hive. Foragers that have followed it while
it danced later leave the hive and fly in the indicated
direction for the indicated distance before they begin
to look for the source. Because the dance directly
symbolizes direction and distance and because the
witnesses to the dance base their own flight directions
and distances on what they have observed, it seems
inescapable that the direction and distance of the
source must be represented in the system that controls
bee behavior, the bee brain. In this case, the repre-
sentational nature of mental processes is manifest in a
behavior that is itself representational. (See Gallistel
1998 for a recent review of insect navigation and bee
dancing, emphasizing the information processing
implications.)

The dance is in the form of a figure eight. It is
performed on the vertical surface of the interior of the
hive out of sight of the sun. When running the middle
bar of the eight (the part common to the two circles),
the dancing bee waggles rapidly from side to side. The
angle of this waggle run with respect to the vertical
symbolizes the direction of the source relative to the
sun, while the number of waggles symbolizes the
distance.

The angle of the waggle run with respect to the
vertical changes during the day so as to take into
account the changing direction of the sun, even under
conditions where the dancers have not seen the sun or
anything else in the sky that indicates where the sun is
for hours or even days. Both the dancer and its
audience are able to represent compass direction
(direction relative to the earth’s surface) by reference
to the sun’s compass direction, first, because they have
learned the solar ephemeris, the compass direction of
the sun as a function of the time of day, and, second,
because they possess a circadian clock. The circadian
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clock symbolizes the time of day. It is a cyclical
molecular process within nerve cells (Gekakis et al.
1998, Sehgal 1995), with approximately the same
period as the day–night cycle that is synchronized to
the sun’s cycle every dawn and dusk by signals coming
from photoreceptors. Because this biochemical cycle
within cells is synchronized with the day–night cycle,
phases within this biochemical cycle—the momentary
concentrations of the different molecules whose con-
centration varies cyclically—indicate the phase of the
earth’s rotational cycle, that is, the time of day.

The solar bearing symbolized by the direction of the
waggle run is computed from the representation of
two different aspects of the bee’s previous experience.
One set of experiences are those from which it learns
the solar ephemeris (Dyer and Dickinson 1996). The
other is the foraging experience from which it learns
the compass direction of the source from the hive. The
solar bearing is the angular difference between the
compass direction of the source from the hive and
the current direction of sun (as given by the solar
ephemeris).

There does not appear to be a way to account for the
bee’s behavior without endowing its brain with the
capacity to symbolize the time of day, compass
direction, and distance. It has also to have the
capacity to learn functions like the solar ephemeris. A
function is a set of paired symbols, an input symbol
and an output symbol. The input symbol in the solar
ephemeris represents the time of day, while the output
symbol represents the compass direction of the sun. A
function may be realized by means of a look-up table,
which stores the possible pairs of input and output
symbols, but this can make large demands on memory.
Alternatively, a function may be generated by a
neuronal process that transforms an input signal into
an output signal. In that case, the relation between the
input and the output of this process must have the
same mathematical form as the solar ephemeris itself.

Finally, the bee brain must be able to compute an
angular difference, a symbol representing the differ-
ence between the compass direction given by its solar
ephemeris function and the compass direction of the
source. This latter symbol is retrieved when needed
from the memory generated at the time the bee found
the source. The result of this computation, the symbol
representing the angular difference between the direc-
tions represented by two other symbols, represents the
solar bearing of the source. It is this angle that we
observe when a dancer makes its waggle run. A
psychology focused on mental representations rests on
the claim that there is no way to explain this robust
and reliable fact about bee behavior except by an
appeal to the kind of information processing just
described.

A second example of the fundamental role that
information processing plays in the control of behav-
ior comes from the extensive studies of conditioned
behavior in the common laboratory animals—the rat,

the pigeon, and the rabbit. In Pavlovian conditioning,
the experimenter repeatedly presents temporally
paired elementary stimuli. For example, using rabbits
as subjects, the experimenter may repeatedly present a
tone followed at a short latency by an annoying puff of
air directed at the sclera of the eye or an annoying
shock to the skin around the eye. The tone is called a
conditioned stimulus (CS), because it elicits observable
behavior only after conditioning, while the puff or
shock is called an unconditioned stimulus (US),
because it elicits observable behavior in the absence of
any conditioning. When a US has reliably followed a
CS, the subject responds to the CS in anticipation of
the US. In the present example, the rabbit blinks when
it hears the tone. This blink is called the conditioned
response. It is so timed that the moment of peak
closure more or less coincides with the moment when
the US is expected. If the US sometimes comes at a
latency of 0.4 seconds and sometimes at a latency of
0.9 seconds, the rabbit learns to blink twice, with the
first blink peaking at about 0.4 seconds and the second
at about 0.9 seconds (Kehoe et al. 1989).

Evidently, the rabbit measures and remembers the
durations of the intervals between the onsets of the
tone and the onsets of the US. How else can we explain
the fact that it matches the latency of its response to
the latency of the US? The rabbit must possess a
memory like the memory that Alan Turing (1936)
placed at the heart of his mathematical abstraction of
a computing device, the so-called Turing machine.
This notional machine has a memory to which it writes
and from which it reads symbols. If the rabbit did not
have a memory in which it could store a symbol
representing the CS–US latency and from which it
could subsequently retrieve that symbol, its ability to
match its conditioned response to that latency would
be inexplicable.

It is a general property of conditioned behavior that
the latency of the conditioned response is proportional
to the CS–US latency (Gallistel and Gibbon 2000).
Moreover, from the nature of the variability in
conditioned response latencies, it appears that the
decision about when to make a conditioned res-
ponse following the onset of a CS must be based on
the ratio between the remembered CS–US interval and
the interval elapsed since the onset of the current CS
(Gibbon et al. 1984). Thus, when the tone sounds, the
rabbit retrieves from memory a symbolic value repre-
senting the CS–US interval, measures the time elapsed
since the onset of the tone, to generate a constantly
growing signal whose momentary magnitude repre-
sents the duration of the currently elapsed interval,
computes the ratio of the two values, and responds
when the ratio exceeds a critical value.

Just as bees can compute an angular difference from
directions (compass angles) stored in memory, so rats
can compute a temporal difference from durations
stored in memory, as shown by experiments using
what is called backward conditioning. In a backward
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conditioning experiment, the US precedes the CS. For
example, a tone CS comes on 1 second after a shock
US ends. Under these conditions, subjects respond
weakly or not at all to the tone, because it no longer
gives advanced warning of the US. Although they do
not respond to the tone, they learn the (negative)
interval between it and the shock. This is shown by
also teaching them a forward temporal relation be-
tween a light and the tone. When they have also been
taught that the onset of the light predicts the onset of
the tone after a latency of 5 seconds, then they respond
strongly to the light (Barnet et al. 1997). From their
representation of the tone–shock interval (��1 sec-
ond) and their representation of the light–tone in-
terval (��5 seconds), they appear to have computed
the expected light–shock interval (4 seconds). Conse-
quently, they react fearfully to the light, even though it
has never been followed by shock. Its only connection
to shock is by way of the tone, but they do not react
fearfully to the tone itself, because it has always
followed the shock. The predictive relation of the light
to the shock has been inferred by computations
performed with the symbols that represent the two
durations.

As these illustrative examples show, animals are
able to function effectively in a complex world because
their brains construct mental representations of
behaviorally important aspects of that world—spatial
relations, temporal relations, numerical relations,
social relations, and so on. Wherever there is regularity
and form in the world, animals represent that regu-
larity and that form in order to exploit it for their own
ends. The most basic mechanism of life itself—the
genetic mechanism—is a mechanism for copying,
transmitting, and processing information. A signifi-
cant fraction of that information specifies the im-
mensely complex structure of the brain, an organ
dedicated to the processing of information about the
animal’s environment.

See also: Concept Learning and Representation:
Models; Feature Representations in Cognitive Psy-
chology; Knowledge Representation; Neural Repre-
sentations of Direction (Head Direction Cells); Neural
Representations of Objects; Propositional Repre-
sentations in Psychology; Reasoning with Mental
Models; Reference and Representation: Philosophical
Aspects
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Mental Retardation: Clinical Aspects

Recognized throughout history, mental retardation
(also referred to by other terms) is a condition of
substantial limitations in various aspects of present
intellectual functioning that affects one’s performance
in daily living. Mental retardation begins in childhood

9695

Mental Retardation: Clinical Aspects



(birth to age 18) and is characterized by co-existing
limitations in intelligence and adaptive skills. The
definition and its clinical diagnosis, system of classi-
fication, and etiological assessment have changed
repeatedly in the past century, influencing prevalence
estimates, services and social policy, and intervention
approaches. This article describes (a) the inter-
relationships between the supports people with mental
retardation require to function well and (b) the role
clinical services play to enable these individuals to
create personally satisfying lives for themselves.

1. Concept of Support

One common theme in current conceptualizations of
mental retardation has been the need individuals with
this disability have for support. Supports which are
resources and strategies that promote the interests
and causes of individuals with or without disabilities,
(Luckasson et al. 1992) require individualization for
several reasons. First, a person’s capacity is influenced
by their intelligence, adaptive skills, physical and
mental health, and the disability’s etiology. Second,
the extent and types of limitations and capabilities
exhibited by individuals with mental retardation are
influenced contextually by chronological age, com-
munity setting, and culture. Mental retardation refers
to ‘a specific pattern of intellectual limitation, not a
state of global incompetence’ (Luckasson et al. 1992).
Third, a person’s support needs are balanced with
their capabilities, with the demands made upon the
individual by the environments used, and with the
individual’s resultant functioning (Fig. 1). Capabi-
lities include intellectually dependent competencies

Supports

Figure 1
General structure of the definition of mental
retardation (from Luckasson et al. 1992)

such as social, practical, and academic skills. En�iron-
ments encompass the home and school but extend to
the community and work setting with advancing age.
Functioning refers to how one copes with the ordinary
challenges of routine life; the significance of one’s
limitations in functioning is influenced by the demands
made and the supports available in an environment.
The intensities and types of support necessary for
individuals with mental retardation relate to the
interaction between an individual’s capacity and the
conditions or requirements of the environments used,
and the acceptability of functioning that results. This
support triangle conceptualization represents a shift in
thinking from a clinical-psychological model of dis-
ability to a contextual or social-cultural model.

Four assumptions are central to the application of
this definition of mental retardation (Luckasson et al.
1992):

(a) valid assessment considers cultural and linguistic
diversity as well as differences in communication and
behavioral factors;

(b) the existence of limitations in adaptive skills
occurs within the context of community environments
typical of the individual’s age peers and is indexed to
the person’s individualized needs for supports;

(c) specific adaptive limitations often coexist with
strengths in other adaptive skills or other personal
capabilities; and

(d) with appropriate supports over a sustained
period, the life functioning of the person with mental
retardation will generally improve.

2. Diagnosis

Given the framework of these assumptions, several
evaluation phases are required to diagnose mental
retardation. First, the person’s IQ is tested. Second,
their adaptive skills are measured, identifying the
strengths and limitations in each applicable area of
adaptive skill. Third, the age at which the suspected
disability first occurred is determined. Finally, an
individual’s performance on these assessments and the
age of disability onset are evaluated against the three
criteria required for a diagnosis of mental retardation:

(a) intellectual functioning is significantly below
average: an IQ approximately 70 to 75 or less;

(b) consequential limitations exist in several or
many crucial areas of adaptive skill: two or more of 10
applicable areas including communication, self-care,
home living, social skills, community use, self-
direction, health and safety, functional academics,
leisure, and work; and

(c) the onset of the suspected disability occurs
during the developmental period: before age 18.

In most instances, a diagnosis of mental retardation
is preceded by observable, early delays in cognitive,
social, and communication development. While some
etiologies can be associated with a wide range of
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capability, others are more universally accompanied
by mental retardation (e.g., chromosomal disorders
like Down’s syndrome, Angelman syndrome, and
trisomy 13 syndrome).

3. Procedure for Profiling Supports

When a social-cultural model is used to conceptualize
mental retardation, clinicians aim not only to make a
diagnosis or a determination of whether mental
retardation exists, but also to describe the resources
and services that person will require to function
satisfactorily during a given period of life. This second
aim, referred to as an indi�idualized profile of supports,
is a complex task requiring input from a team of
professionals, family members, and whenever poss-
ible, the focus individual. Because a person’s support
needs change with time, support profiles must be re-
examined regularly and whenever significant changes
are predicted or occur.

Like those without mental retardation, the lives of
individuals with mental retardation have multiple
dimensions: (a) capacity or ability (i.e., intellectual
functioning and adaptive skills), (b) psychological or
emotional well-being, (c) physical characteristics in-
cluding health and the etiology of the disability, and
(d) environmental influences of home, school, em-
ployment, and daily routines. For those who meet the
diagnostic criteria for mental retardation, their team
members proceed through several steps to construct a
profile of supports across these life dimensions. In-
cluding diagnosis, this process consists of six steps:

(a) the individual’s strengths and weaknesses in
intellectual and adaptive skills are identified;

(b) if significant limitations exist, the individual is
assessed against the criteria for intellectual functioning
and age of onset and a diagnosis for mental retardation
is made or not made;

(c) the individual’s strengths and weaknesses in
psychological and emotional wellbeing are identified;

(d) the individual’s strengths and weaknesses in
physical characteristics, health, and etiological con-
siderations of the disability are determined;

(e) assessment is made of the environmental in-
fluences on the individual to determine strengths and
weaknesses; and

(f) the types and intensities of support are identified
that will onset any limitations across the four dimen-
sions.

4. Classification

After defining mental retardation and determining
who has the disability and who does not, additional
systems of classification may have value. The modern
view is to classify according to a system of intensities
of needed supports. In the 1992 American Association T
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for Mental Retardation (AAMR) system, for example,
the individual’s support needs in each applicable adap-
tive skill area of the capability dimension (and in the
other dimensions as well) are classified as being Inter-
mittent, Limited, Extensive, or Pervasive. This is some-
times referred to as the ILEP classification system.

Determining the intensities of an individual’s sup-
port needs constitutes a team activity but also requires
clinical judgment. There are no bright lines between
each of the four intensities. However, consideration
of five factors contributes to decisions about
support intensity: time-duration (how long a support
is needed); time-frequency (how often a support is
required); settings in which the supports are needed;
resources required for the supports (cost, personnel,
expertise, etc.); and the degree of intrusiveness in one’s
life. A decision grid of the five factors and the four
intensities may contribute to team planning with the
individual (Luckasson et al. 1996) (see Table 1).

An older classification system categorized indi-
viduals with mental retardation by IQ ranges rather
than classifying their needs for supports. This system
was last described in the 1983 AAMR manual
(Grossman 1983) (not a part of the current manual)
and was retained as an option in DSM-IV (American
Psychiatric Association 1994) (see Mental and Be-
ha�ioral Disorders, Diagnosis and Classification of).
The system used four to five IQ ranges: mild (IQ 50–55
to 70–75), moderate (IQ 35–40 to 50–55), severe (IQ
20–25 to 35–40), profound (IQ below 20–25), and
sometimes borderline, a range between about 70–75
and 85 (technically a score outside the category of
mental retardation but nevertheless a score indicating
cognitive impairments). This system of classifying
according to IQ ranges may have seemed more useful
in earlier times when the IQ scores of individuals who
did not receive education or who resided in large,
isolated institutions were often predictive of func-
tioning or placements. Today in many countries,
however, with universal access to education, increas-
ing access to supports, expectations that people will
be part of their ordinary communities, and an under-
standing of the interaction between people and their
environments, IQ scores alone are less predictive of
functioning. Thus, a classification system that merely
transforms the initial eligibility IQ score into a
classification of mild, moderate, severe, or profound is
less useful and even misleading. For example, to label
those scoring in the relatively higher IQ range as
‘mild’ within a group already categorized as having
significantly impaired cognitive functioning mis-
characterizes the disability.

5. The Li�es of People with Mental Retardation

All individuals with mental retardation, regardless of
their age or IQ, should expect lives with personal
meaning and opportunities to contribute to their

families and communities. People with mental retarda-
tion will, of course, have different skills, motivations,
temperaments, and opportunities. Mental re-
tardation may affect how people find meaning in their
lives but should not affect whether they find meaning.

Several principles should guide public policies,
services, and supports for people with mental re-
tardation:

(a) normalization: making available the normal
opportunities of a society;

(b) inclusion: assuring that the person has the
opportunity and support to be part of society; and

(c) choice: supporting the individual’s personal
decision-making.

In this section, we consider personal meaning and
the guiding principles in the lives of people with mental
retardation at four stages: early childhood, school
years, adulthood, and older years.

For infants and young children, the primary concern
of society should be supporting their families’ ability
to raise the child in a loving home and assuring that
early intervention services are provided. Depending
on the infant’s or child’s needs, services may include
medical care, assistive technology, health supports,
family supports, physical, occupational, and com-
munication therapy, and early childhood education.

For school-aged children, the primary concern
should be providing meaningful access to education
for all students, including students with mental re-
tardation. The goal is to provide students with
individually functional skills that will contribute to a
satisfying adulthood. In the US, the Individuals with
Disabilities Education Act (IDEA) guarantees that
every child with a disability, ages 3 through 22, has a
legal right to a free appropriate public education in the
least restrictive setting with any related services necess-
ary to benefit from education. Transition planning
and services, beginning at age 14, are required to
facilitate a student’s entry to an adult role in society.
Being included in schools and classrooms with peers
without disabilities throughout their education ap-
pears to enhance both the abilities of students with
mental retardation and nondisabled peers to learn
from each other and establish lifelong relationships.

For adults with mental retardation, the primary
concerns will be finding and keeping jobs, and
establishing adult personal lives, including homes,
families, and friendships. Financial assistance such as
social security is critical in laying a financial base for
individuals who otherwise will likely face extreme
poverty. Job training and supports will also be critical
to avoid the problems of unemployment and isolation.
Similarly, antidiscrimination legislation such as the
Americans with Disabilities Act (ADA) and Section
504 of the Rehabilitation Act of 1973 are important in
fighting discriminatory denial of services and benefits.

Many people with mental retardation now live long
lives, due to improved medical care and general health
care improvements. For people in their older years, the
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primary support concerns will be maintaining family
and community ties and preserving health. Issues of
how to spend retirement years in satisfying activities
and relationships will build on earlier experiences with
work, family, and personal choices.

6. Continuing Contro�ersies

Several areas of continuing controversy effect the
concept and assessment of mental retardation. First,
there is disagreement on the soundness of adaptive
behavior (AB) measures and a lack of consensus on
the construct of adaptive competence. AB test results
appear to overlap with factors measured by IQ tests.
Second, concerns exist about the use of IQ measures
with people who have mental retardation. While IQ
measures generally yield stable results, they are
criticized as being racially discriminating, non-
accommodating to physical, sensory, or behavioral
limitations, and impractical guides for intervention-
ists. Some argue that intelligence should be con-
ceptualized broadly as personal competence, and thus
involve assessment of physical, affective, adaptive, and
everyday competence. Beyond the assessment of IQ in
people with disabilities, there is still widespread
controversy over the relationships between IQ, cul-
ture, and genetics. Third, many US consumer and
advocacy groups have rejected the term ‘mental
retardation’ as stigmatizing and negative. This stigma-
tization may be at the root of the otherwise un-
explainable reductions in many states of school-aged
individuals with mental retardation labels and the
corresponding increases in the number of individuals
labeled with learning disabilities.

A final area of dispute involves the primacy of
professionals over individuals with mental retardation
in defining the label and its purpose and in determining
needed supports. In recent years, many people with
mental retardation have learned to advocate for
themselves and have been influential in sensitizing
professionals to (a) the value of person-centered
planning, (b) the negative implications of the label, (c)
the benefits of self-advocacy, and (d) the lowered
expectations that result from a deficit orientation.
Despite these trends, many people with mental re-
tardation continue to be only minimally involved in
decision-making about their own lives.

7. Future Directions

The future of mental retardation will likely be affected
by several trends. First, the developed world is just
now experiencing the first generation of young people
who had universal access to special education and
basic supports. These young people and their families
have increased expectations of inclusion in their
societies, and see themselves and their struggles in a

more positive and political light than earlier genera-
tions who were neglected, deprived, and isolated
because of their disabilities. Second, significant new
neurological research on the brain functioning draws
many old presumptions into question. It now appears
that brain plasticity may extend over many years, that
fetal surgery may prevent some brain conditions pre-
viously thought inevitable, and that many troubling
behaviors have neurological bases and perhaps cures.
These and other advances significantly change the
prospects for many people with mental retardation.

Third, health-care providers face challenging
questions daily about the rationing of health care, care
for infants born with significant disabilities, and the
value of life when a person has a disability. Societal
doubts continue despite the increased demands of
people with disabilities and their families for health
care systems untainted by discrimination because of
disability. It remains to be seen whether societies will
genuinely commit to value all people with mental
retardation, and to promote their sharing of all the
benefits of the society or whether their tenuous place is
protected only as long as they are not too disabled.
Fourth, the construct of mental retardation is chang-
ing. It is changing from a purely scientific construct to
incorporate a social construct, from an IQ-based
definition to a functional, supports-based definition.
These changes have implications both for assessing
disability and for providing supports.

Finally, there is a growing acknowledgment of the
forgotten generation, people with mild cognitive
limitations who do not technically come within the
traditional definition of mental retardation but whose
daily functioning is limited by lowered intelligence.
These individuals, because of their cognitive limita-
tions, live at the margins of society, attempting to cope
with poverty and unable to achieve adequate access to
healthcare, social services, the justice system, or other
benefits of society. They have received none of the
specialized education, health care, or justice considera-
tions because they failed the diagnostic criteria for
mental retardation; but they have compelling needs.
Perhaps societies will draw on lessons learned from
addressing the needs of people with disabilities to
assist the forgotten generation.

See also: Disability: Psychological and Social As-
pects; Disability: Sociological Aspects; Intellectual
Functioning, Assessment of; Intelligence: Central
Conceptions and Psychometric Models; Mental Re-
tardation: Cognitive Aspects; Special Education in the
United States: Legal History
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Mental Retardation: Cognitive Aspects

Standard definitions of mental retardation include
three criteria: (a) significantly subaverage intelligence,
(b) significant limitations in adaptive skills, (c) onset
during the developmental period. Given criteria (a)
and (b), it is clear that cognitive limitations must play
a major role in mental retardation. Both the extent of
overall cognitive difficulty and the particular pattern
of cognitive problems vary as a function of etiology
(e.g., Down syndrome, Williams syndrome, lead
poisoning).

1. Definitions of Mental Retardation

The most commonly used definition of mental retar-
dation is that provided by the fourth edition of the
Diagnostic and Statistical Manual (DSM-IV; Ameri-
can Psychiatric Association 1994). According to this
definition, individuals are considered to have mental
retardation if:

(a) Their current IQ, based on an individually
administered test, is at least 2 standard deviations
below the mean (below about 70).

(b) They have significant limitations, relative to
those expected for their chronological age (CA) and
sociocultural background, in at least two of the fol-
lowing domains: communication, social�interper-
sonal skills, self-care, home living, self-direction,
leisure, functional academic skills, use of community
resources, work, health, and safety.

(c) These difficulties were first evidenced prior to age
18 years.

Each of the other major organizations involved
in the treatment of individuals with mental retar-
dation—the American Association on Mental Re-
tardation (AAMR), the American Psychological

Association (APA), and the World Health Organiza-
tion (WHO)—accepts the same criteria but imple-
ments them in slightly different ways (see Luckasson et
al. 1992, American Psychological Association 1996,
World Health Organization 1996).

In all of these definitions, mental retardation is
subdivided into four levels. The DSM-IV, APA, and
WHO subdivisions are based on IQ, as follows: mild
(IQ between 50–5 and about 70), moderate (IQ
between 35–40 and 50–5), severe (IQ between 20–5
and 35–40), and profound (IQ below 20–5). The
AAMR subdivisions are based on the intensity of
support required to enhance independence, produc-
tivity, and community integration.

2. Historical Approaches to the Cogniti�e Aspects
of Mental Retardation

2.1 Difference Approach

Mental retardation may be due to genetic causes (e.g.,
Down syndrome, fragile X syndrome, a bad roll of
the genetic dice for genes that impact on intelligence in
the general population; see Genetic Factors in Cog-
nition�Intelligence) and�or environmental ones (e.g.,
consumption of alcohol by the mother during preg-
nancy, lead poisoning, closed head injury, extreme
poverty). Historically, psychologists and educators
have focused on level of mental retardation rather
than cause, both for educational intervention and for
research. Extensive characterizations, independent of
etiology, are provided in the Manual of Diagnosis and
Professional Practice inMental Retardation (American
Psychological Association 1996) and are summarized
in Table 1. Both educational programs and prognosis
have been based on level of mental retardation,
without taking into account etiology. A standard
research design for studies of cognitive aspects of
mental retardation included two groups of partici-
pants: individuals with mental retardation and indi-
viduals of normal intelligence. In determining the
individuals to be assigned to the mentally retarded
group, etiology was characteristically ignored; indi-
viduals with cultural-familial mental retardation (bad
roll of the genetic dice combined with poverty),
individuals with mental retardation due to environ-
mental causes such as lead poisoning, and individuals
with various syndromes were all likely to be included.
Researchers and practitioners commonly assumed
that individuals with mental retardation differed from
individuals of normal intelligence in specific and
fundamental ways, beyond simply intellectual slow-
ness. Proposed bases for these differences included
behavioral rigidity, deficits in verbal mediation ability,
deficits in short-term memory, and deficits in attention
(see, e.g., Burack et al. 1998, Zigler and Balla 1982).
This type of position is currently referred to as the
‘difference approach.’
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Table 1
Characteristics associated with individuals of differing levels of mental retardation

Level of mental Living skills and
retardation Mental age (MA) Language ability Academic skills employment

Mild 8–12 years Fluent by
adolescence

Reading, arithmetic between
1st and 6th grade levels

Independent

Moderate 6–8 years Functional by
adolescence

Functional reading and
arithmetic abilities not
attained

Some supervision required

Severe 4–6 years Limited None Extensive supervision
required

Profound 0–4 years At most, single
words

None Pervasive supervision
required

2.2 De�elopmental Approach

In the late 1960s, Edward Zigler offered the first
formal proposal of the ‘developmental approach’ (see
Burack et al. 1998). Zigler argued that individuals
whose mental retardation was due to cultural-familial
causes should be considered to be the lowest part of
the normal distribution of intelligence. As such, these
individuals should follow the same developmental
path as individuals of normal intelligence. In par-
ticular, individuals with cultural-familial mental retar-
dation should acquire cognitive abilities in the same
sequence as individuals of normal intelligence (‘similar
sequence hypothesis’; see also Piaget’s Theory of Child
De�elopment) although each step might take longer
and later steps might not be attained. Furthermore,
when matched to individuals of normal intelligence of
the same mental age (MA), individuals with cultural-
familial mental retardation should show no particular
areas of cognitive strength or weakness (‘similar
structure hypothesis’). Thus, in contrast to the diff-
erence theorists, proponents of the developmental
approach argued that there was no specific cogni-
tive deficit associated with cultural-familial mental
retardation; individuals with this type of mental
retardation were simply cognitively slow.

Beginning in the early 1980s, a few psychologists
began to argue that the developmental approach
should be extended to individuals with mental retar-
dation due to organic causes. In one of the first
papers to take this position, Dante Cicchetti and Petra
Pogge-Hesse (1982) argued that despite the well-
known organic basis for Down syndrome, the
development of young children with this syndrome fit
the similar structure and similar sequence hypotheses.
Cicchetti and Pogge-Hesse further argued that the
developmental approach was likely to be appropriate
for individuals with mental retardation due to other
organic causes. Later studies confirmed the appli-
cability of the developmental approach, especially the
similar sequence hypothesis, for individuals with

mental retardation due to a wide range of organic
causes (Hodapp and Burack 1990).

By the mid 1990s, however, more than 500 genetic
disorders associated with mental retardation had been
identified, and it was clear that many more would be
found. Similarly, large numbers of teratogenic causes
had been identified, and it was apparent that more
would be identified. These realizations renewed con-
cern among some researchers that etiology should be
taken into account for both intervention purposes and
research. Many of the same researchers who had
demonstrated the applicability of the similar sequence
hypothesis for individuals with various genetic syn-
dromes began also to examine potential differences
among syndromes with regard to cognitive strengths
and weaknesses. These researchers were especially
concerned that the similar structure hypothesis might
not appropriately characterize many genetic syn-
dromes. Although the majority of mental retardation
researchers continued to group participants by level of
retardation rather than etiology, an increasing number
focused their research on specific etiologies of mental
retardation. The findings of many of these studies
strongly suggested the importance of taking etiology
into account, whether one was concerned with in-
tervention or with theory.

3. Etiological Approach to Cogniti�e Aspects of
Mental Retardation

The etiological approach to mental retardation was
founded on the assumption that the various genetic
and environmental causes of mental retardation were
likely to have differing effects on brain structure and
function. The areas and functions most affected were
expected to vary due to differences in which genes were
involved (deleted, duplicated, or mutated) and the role
these particular genes, in transaction with the en-
vironment, play in development, or which aspects of

9701

Mental Retardation: Cogniti�e Aspects



the brain were growing most rapidly at the time of
exposure to a particular teratogen. Because of these
differences, it is likely that some aspects of cognition
will be more severely impacted than others, and that
the domains of most serious impact will vary across
syndromes. If so, a person’s overall MA or IQ (used to
assign level of mental retardation, as indicated in
Table 1) may not accurately reflect that person’s
abilities in specific domains. In some domains the
person may be performing at a higher level than
expected, whereas in others he or she may be per-
forming below the expected level. Furthermore, this
pattern would characterize the cognitive abilities of
most individuals with mental retardation of the same
etiology. Cognitive profiles associated with particular
syndromes have begun to be identified (see the papers
in Tager-Flusberg 1999 and Denckla 2000). As illus-
tration, the profiles associated with two syndromes
that have often been contrasted are described below.

3.1 Cogniti�e Profile for Williams Syndrome

Williams syndrome is perhaps the syndrome most
identified with a specific pattern of cognitive strengths
and weaknesses. This very rare syndrome (1 in 20,000
live births) is caused by a hemizygous deletion of
about 1.5 megabases on the long arm of chromosome
7 (7q11.23), encompassing at least 18 genes. Early
reports noted that individuals with Williams syn-
drome, although mentally retarded, were extremely
gregarious and highly verbal. Popular interpretation
of these results has led to claims that despite ‘severe’
mental retardation, the language of individuals with
Williams syndrome is ‘spared,’ and may even be
above the level expected for a normally developing
child of the same chronological age (CA). As such,
Williams syndrome is often taken to provide a strong
case for the independence of language from cognition.
This popular interpretation provides a caricature of
individuals with this syndrome and is seriously in-
accurate in some regards: individuals with Williams
syndrome typically have mild mental retardation and
only rarely severe mental retardation, and language
abilities typically are below, rather than above, CA
expectations. Furthermore, language abilities are not
independent of nonlinguistic abilities. Performance on
language tasks is highly correlated with performance
on a variety of other types of cognitive but non-
linguistic tasks (Mervis et al. 1999; see also Language
Acquisition).However, the popular interpretation does
capture the fact, established in empirical studies of the
cognitive characteristics of individuals with this syn-
drome (see below), that some aspects of the language
abilities of individuals with Williams syndrome are
more advanced than would be expected for IQ or
MA.

To determine if a particular syndrome is associated
with a specific pattern of cognitive strengths and
weaknesses (cogniti�e profile), researchers must estab-

lish that most individuals with the syndrome show
the same pattern of cognitive strengths and weak-
nesses. This is best accomplished by comparing the
performance of individuals on a single well-standard-
ized test that includes measures of many different
types of cognitive abilities. To determine if this pattern
is unusual among individuals with mental retardation,
researchers may include a contrast group of indiv-
iduals with other forms of mental retardation in their
study (see Mervis and Robinson 1999). Research
following this strategy has indicated that Williams
syndrome is characterized by a specific cognitive
profile: relative strengths in auditory (verbal) short-
term memory and language (vocabulary) and extreme
weakness in visuospatial construction (e.g., pattern
construction, drawing). Most individuals with
Williams syndrome, but relatively few individuals
with other forms of mental retardation, fit this
cognitive profile (Mervis and Klein-Tasman 2000).

The adaptive behavior profile associated with
Williams syndrome is consistent with the cognitive
profile: communication skills of individuals with
Williams syndrome (which rely primarily on verbal
ability) are more advanced than their daily living skills
(which rely heavily on visuomotor integration or
visuospatial construction). Results of magnetic res-
onance imaging (MRI) studies are also consistent with
the Williams syndrome cognitive profile: although
brain volume is significantly reduced relative to sex
and CA-matched individuals of normal intelligence,
the volume of the superior temporal region (important
for auditory and language processing) is preserved
(Reiss et al. 2000). As the authors note, the direction of
the relation between relative strength in auditory
memory and language and preserved superior tem-
poral volume is not clear. Although it may be tempting
to assume that the relative strength in auditory
memory and language shown by individuals with
Williams syndrome is due to the preserved volume of
the superior temporal region, the reverse is also
possible; the preserved volume could be secondary to
greater use of auditory memory and language skills
over time, resulting in larger cortical representation.

3.2 Cogniti�e Profile for Down’s Syndrome

The most common genetic cause of mental retardation
(1 in 800 live births) is Down syndrome (trisomy 21).
Most individuals with Down syndrome have mild to
moderate mental retardation. It often has been argued
that individuals with Down syndrome have a flat
cognitive profile. In fact, results of studies finding no
significant differences between individuals with
Down syndrome and individuals with mental retar-
dation of cultural-familial origin were used as
support for the difference approach in contrast to the
early developmental approach. More recent studies
have shown, however, that Down syndrome is
associated with a specific cognitive profile: relative
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strength in visuospatial skills (both memory and
construction) and relative weaknesses in verbal short-
term memory and expressive language (Chapman and
Hesketh 2000). The extent to which this cognitive
profile is limited to Down syndrome has not been
determined. As with Williams syndrome, the adaptive
behavior profile for Down syndrome is consistent
with the cognitive profile: individuals with Down
syndrome have stronger daily living skills than com-
munication skills.

3.3 Within-syndrome Variability

Research has established that there often are major
differences across syndromes both in characteristic
cognitive profiles and in characteristic level of mental
retardation. At the same time, it is important to
acknowledge that there are individual differences
among people with a particular syndrome. For
example, 12 percent of individuals with Williams
syndrome do not fit the typical cognitive profile for
this syndrome; many of these individuals evidence
cognitive strengths and weaknesses similar to those
typically associated with Down syndrome. Similarly,
a minority of individuals with Down syndrome do
not fit the typical profile for that syndrome; these
individuals often fit the Williams syndrome cognitive
profile.

Another area in which there is wide within-
syndrome variability is overall intelligence, or IQ. For
example, on the Kaufman Brief Intelligence Test (K-
BIT, composed of a verbal subtest and a nonverbal
reasoning subtest), the average IQ for a large sample
of individuals with Williams syndrome was 66 (in the
range of mild mental retardation), with a standard
deviation of almost 15 (the same as in the general
population) and a range from 40 (the lowest possible
IQ on the K-BIT) to 106. Thus, the variability in
intelligence among individuals with Williams syn-
drome is as great as for individuals in the general
population; the difference is that the mean IQ for
Williams syndrome is about 2 standard deviations
below the mean for the general population. Intel-
ligence levels for individuals with Williams syndrome
range from severe mental retardation to average
intelligence. This range is due to the combination of
variability in the genes that impact on general intel-
ligence (which are outside the Williams syndrome
deletion region) and the transaction of these genes
with varying environmental factors.

Both etiology and level of intelligence are important
in understanding the cognitive aspects of mental
retardation. As with the general population, large
differences among individuals with mental retardation
(regardless of etiology) are typically associated with
large differences in both academic skills and adaptive
functioning. For example, some individuals with
Williams syndrome read at the high school level and
hold jobs in competitive employment; at the other

extreme, some cannot read at all and work in sheltered
workshops. At the same time, knowledge of etiology
allows for reliable prediction of patterns of cognitive
strengths and weaknesses, independent of overall level
of intelligence. The existence of these patterns, and the
correlations among level of performance in domains
of strength and weakness, is important from a theor-
etical perspective to our understanding of the structure
of cognition. These patterns are important from an
applied perspective as well: they can be used as a basis
for developing intervention strategies geared to in-
dividuals with a particular etiology of mental retar-
dation.

See also: Genetic Factors in Cognition�Intelligence;
Information Processing and Psychopathology; Intel-
ligence, Genetics of: Cognitive Abilities; Intelligence,
Genetics of: Heritability and Causation; Mental and
Behavioral Disorders, Diagnosis and Classification of;
Mental Retardation: Clinical Aspects; Special Edu-
cation in the United States: Legal History; Syndromal
Diagnosis versus Dimensional Assessment, Clinical
Psychology of
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Mentally Ill: Public Attitudes

Public attitudes to mental illness and mentally ill
individuals vary according to a number of internal and
external factors. In addition, these attitudes are related
tohowthe illness is perceived in itself, and its causation.
The portrayal of mentally ill individuals and psy-
chiatrists in the written and visual media are often
negative. Such portrayals not only influence attitudes
of the general public but are also influenced in turn by
the public’s attitudes. Although some cultures may
attribute special powers to the mentally ill, by and
large societies see mentally ill individuals as violent,
frightening, and dangerous, and mental illness as an
incurable condition without distinguishing between
different types of mental illness. There is considerable
research evidence to suggest that common mental
disorders such as depression and anxiety may well
affect up to one third of the adult population, but most
of the negative attitudes are linked with severe major
mental illness such as schizophrenia or bipolar affect-
ive illness. It can be argued that it is not the illnesses per
se which provoke negative attitudes, but what they
represent (i.e., ‘the outsiderness’) that is more fright-
ening. These attitudes may or may not always
translate into behavior, but will significantly influence
the allocation of resources into the delivery of mental
health services, recruitment into various branches of
mental health professions, and general acceptance of
mentally ill individuals by the larger community. In
addition, attitudes toward medication can prove to be
negative.

1. Definitions

Mental illness is a broad generic term which includes
major mental illnesses such as schizophrenia, bipolar
affective disorders, common mental disorders such as
anxiety and depression, personality disorders, and
various other conditions sometimes named after
etiology (for example, post-traumatic stress dis-
order), or after abnormal behavior (for example,
episodic dyscontrol syndrome). Therefore, when dis-
cussing attitudes towards mental illness, it is
important that individual categories are accepted
rather than broad generic terms.

1.1 Attitudes

Attitudes form a key point of an individual’s thinking,
especially toward things that matter to the individual.
Attitudes have several components—some a function
of the dimensions of personality traits, whereas others
are a function of access. By assessing attitudes, one can
measure beliefs, but it is not always likely that these
beliefs can be turned into behavior. Thus, both
cognitive and affective components of these attitudes
must be assessed, separately and together. These
attitudes do not always remain static and are in-
fluenced markedly by a number of factors such as
media, education, and societal conditions.

1.2 Stigma

Stigma is the expectation of stereotypical and dis-
crediting judgment of oneself by others in a particular
context. The term originates from Goffman’s (1963)
definitionof stigma,which states that stigmaoriginates
when an individual, because of some attributes, is
disqualified from full social acceptance. Stigma, like
the attributes, is deeply embedded in the sociocultural
milieu in which it originates and is thus negotiable.

The Greeks in ancient times used the word stigma to
refer to bodily signs that exposed something unusual
and negative about the signifier. Further concep-
tualization of stigma has included a mark that sets an
individual apart (by virtue of mental illness in this
case), that links that individual to some undesirable
characteristic (perceived or real in cases of mental
illness using violence, fear, and aggression) and re-
jection, isolation, or discrimination against the in-
dividual (e.g., at the workplace by virtue of the sick
role and mental illness). Stigma thus includes cognitive
and behavioral components and can be applied to age,
race, sexual orientation, criminal behavior, and sub-
stance misuse, as well as to mental illness. Stigmatizing
reactions are always negative and related to negative
stereotypes. Stigma allows the society to extend the
label of being outside the society to all those who have
negative stereotypes. Such an exclusion may be seen as
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necessary for bifurcation of society, and will take the
same role as scapegoating. The definitions of sickness
and sick roles will change with the society, and stigma
will also influence how distress is expressed, what
idioms are used, and how help is sought.

Stigma and negative attitudes to mental illness are
by and large universal. These are briefly discussed
below to highlight similarities prior to discussing
various factors responsible for these attitudes.

2. Attitudes in Europe

The attitudes of public and professionals alike across
different countries of Europe have been shown to vary
enormously. In this section some of the key studies
and the findings are reported.

2.1 Historical

In ancient Greece, stigma and shame were interlinked
and these can be studied using theories of causation
and the balance within the culture between exclusion
of mentally ill individuals and the ritual means of
cleansing and re-inclusion. The interwoven theories of
shame, stigma, pollution, and the erratic unpre-
dictability of the behavior of severely mentally ill
individuals suggest that, in spite of scientific and
religious explanations, attitudes were generally nega-
tive. Simon (1992) suggests that the ambivalence of the
ancient Greeks can explain their attitudes toward
mental illness. The diseases of the mind were seen in
parallel with those of the body, and even the doctors
were part and parcel of the same cultural ambience of
competition, shame, and fear of failure. During the
Medieval and Renaissance periods, mental illness was
perceived as a result of imbalance of various humors
of the body, and related concepts of shame contributed
to this. As Christianity encouraged a God-fearing
attitude to the world, mental illness was seen as a sign
that God was displeased and punishing the individual,
thereby making negative attitudes more likely and
more acceptable.

In the seventeenth and eighteenth centuries attitudes
shifted, but overall remained negative and in turn
provided entertainment to the visitors to Bedlam
asylum where individual visitors paid a penny to see
the inmates.

2.2 Current�Recent

In the nineteenth century, with the establishment of
various psychiatric asylums in the UK and the USA,
there was generally a growing perception among the
laypublicandphysiciansalikethatthemindisafunction
of the brain, thereby influencing a shift toward more

humane treatments—although these were still called
moral therapy, thereby giving it a moral�religious
tinge. The Athenian thinking on psyche has influenced
these attitudes. Porter (1987) proposed that the grow-
ing importanceof scienceand technology (amongother
things) was influential in channeling the power of right
thinking people in imposing the social norms. The men
of the church (also men of power) influenced public
opinion, and informed attitudes and behavior toward
marginal social elements that would then become
disturbed and alien. Central state or market economy
influenced the expectations which then divided those
who set and met the norms from those who did not.

In a survey, the British Broadcasting Corporation
(BBC 1957) reported that the public’s tolerance of
mentally ill individuals depended upon the circum-
stances in which contact was made. More than three
quarters of those surveyed were willing to mix with
mentally ill individuals in areas where low personal
involvement occurred; only half were willing to work
with people with mental illness, whereas only a quarter
were agreeable to such an individual being in authority
over them. Attitudes toward mental illness and
mentally ill individuals is influenced by a number of
external factors such as legal conditions, expectations
of treatment, etc.

In Turkey, for example, Eker (1989) reported that
paranoid schizophrenia was identified easily among
various groups. These attitudes influenced family
perceptions, helpseeking, and caring for the individual
who is mentally ill, and are influenced by educational
status, gender, age, social class, and knowledge.
Bra� ndli (1999) observed that in Switzerland stigma
was more common in older nonurban males with low
education, and poorly informed. There were differ-
ences in public knowledge about Alzheimer’s disease,
depression, and other psychiatric conditions. The
findings also suggested that the general public was
more accepting of seeking help from their primary
care physician rather than a psychiatrist. In Greece, a
study revealed that the younger, more educated, and
higher social class individuals saw mental illness as a
psychosocial problem, whereas older people saw it as
a disorder of the nervous system (Lyketsos et al. 1985).
Follow-up studies showed an improvement in people’s
attitudes. Religion has been shown to play a role in
forming these attitudes, but a sample from Israel
(Shurka 1983) demonstrated that attitudes were more
likely to be mixed and inconsistent. From the UK, the
role of gender (Bhugra and Scott 1989) and ethnicity
(Wolf et al. 1999) have been shown to influence
attitudes to mentally ill individuals. The attitudes of
other medical and nonmedical professions are also
important, but are beyond the scope of this chapter.

3. Attitudes in America

Most of the studies from North America have been
carried out by social scientists and have illustrated a
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range of attitudes to a number of conditions. Here
only some of the important studies will be discussed.

3.1 Historical

In America from the seventeenth century onward, the
traditional belief prevailed among Christians that
madness is often a punishment visited by God on the
sinner, and this influenced subsequent views and
attitudes. Although both physical and mental illnesses
were seen as punishments, it was only in the latter that
moral components were seen, especially in the context
of teachings from the Bible. A lack of faith and
persistence of sinful and lewd thoughts, were seen as
key causation factors in the development of insanity.

In the early 1940s, Cumming and Cumming (1957),
in their classic study of lay public perceptions of the
mentally ill, demonstrated that, when asked to agree
with the proposition that anyone in the community
could become mentally ill, as normal and abnormal
occur on a continuum, the whole educational package
was rejected. An explanation was that expression of
shame and inferiority was seen as important.

In the 1940s, Ramsey and Seipp (1948) demon-
strated that subjects who had higher socioeconomic
and educational levels were less likely to view mental
illness as a punishment for sins and�or poor living
conditions. Yet they were less pessimistic about
recovery. In the 1960s, studies from the USA were seen
as either optimistic or pessimistic depending upon
whether the researcher saw changes in attitudes toward
the mentally ill as positive�accepting, or negative�
rejecting. It is often difficult to ascertain whether
stigma or deviant behavior causes the rejection.

3.2 Recent Studies

Star vignettes have been used in determining public
knowledge of mental illness, and public attitudes to
mental illness and mentally ill people (Rabkin 1974).
Crocetti and Lemkau (1963) used vignettes to demon-
strate that virtually all the subjects in their sample
agreed with the question, ‘Do you think that people
who are mentally ill require a doctor’s care as people
who have any other sort of illness do?’ In this sample,
low social class and low educational levels did not
predict negative attitudes. In another study using case
vignettes, it was shown that the largest increase in
rejection rates occurred when a person had been
admitted to a mental hospital and this was seen as due
not to the fact that they were unable to help them-
selves, but that a psychiatrist or mental health pro-
fessional had confirmed their status as mentally ill
(Phillips 1963). The rejection appeared to be based on
how visibly the behavior deviates from the customary
role expectations. Continuance of symptoms, and
public visibility of these symptoms, and behavior,

influences attitudes and makes them more negative.
Social distance is the distance between mentally

ill individuals and the lay public on a number of para-
meters, especially in social interactions. It may also
show how individuals will employ mentally ill persons
at different levels of responsibility, thereby denoting
acceptance or rejection. People may feel reasonably
comfortable with mentally ill individuals if they do not
have to mix with them on a regular basis. Meyer (1964)
reported that three quarters of the subjects in his
sample were willing to work with mentally ill people,
but only 44 percent would imagine falling in love with
such a person. There is no doubt that some illnesses
are more stigmatizing than others, as is the severity of
the illness, presence of a diagnostic label, and avail-
ability of alternative roles. In addition, attitudes can
be influenced by the type of treatment and the patient’s
response to it. Dovidio et al. (1985) reported that
people are ambivalent in their attitude toward persons
with psychological problems. In an undergraduate
class of 94 males and 81 females, the students were
asked to give their first impressions of mentally ill
applicants in the process of college applications. The
results showed that individuals with mental illness
were seen favorably in terms of character and
competence, but negatively in the context of security
and sociability.

Link et al. (1992) suggest that patients’ perceptions
of how others see them are extremely important. A
mental illness label gives personal relevance to an
individual’s beliefs about how most people respond to
mental patients. The degree to which the individual
with mental illness expects to be rejected is associated
with demoralization, income loss, and unemployment
in individuals labeled mentally ill, but not in those
without mental illness. Thus it appears that labeling
activates beliefs that lead to negative consequences.
Patients may use such strategies to protect themselves
or their networks.

Such stigmatized attitudes are also reflected in
relationships with other outsider groups, such as the
homeless, and influence portrayals of negative spoken
and visual media (see Fink and Tasman 1992).

4. Attitudes Elsewhere in the World

Attitudes to the mentally ill from other societies
and cultural settings are also influenced by a number
of factors. Studies on the topic vary tremendously
in their methods and data access. The beliefs about
mentally ill people and toward mental illness are likely
to be related to types of illness prevalent in that group.

4.1 Historical

In ancient Ayurvedic texts, the description of mental
illness also suggested physical forms of treatment. In
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addition, diet and seasons were reported as playing
key roles in the genesis of such conditions. This
approach allowed the locus of control to be shifted to
some degree away from the individual, thereby making
that individual less responsible and less likely to be
stigmatized.

4.2 Current

Ilechukwu (1988), in a survey of 50 male and 50 female
psychiatric outpatients in Lagos, was able to dem-
onstrate that some patients did believe in supernatural
causes of neuroses and disorders, but psychosocial
causes were cited most commonly. The attitudes and
beliefs of patients are important, but beyond the scope
of this article.

Wig et al. (1980), in a three-site study from India,
Sudan, and the Philippines, found that, when asked to
comment on case vignettes, community leaders were
able to identify mental retardation (in all sites), alcohol
and drug-related problems (in the Sudanese and
Philippines areas), and acute psychosis (in India).
Thus it appears that there are cultural differences in
the identification of different clinical conditions. They
also reported that attitudes toward mentally ill people
were more negative in India compared with the other
two sites. Thus the studies can be used to establish the
needs of the general public and will allow planners to
develop appropriate services.

Verghese and Beig (1974), in a survey from South
India, reported that over 40 percent of Muslim and
Christian respondents reported that marriage can help
mental illness, although only 20 percent of Hindus
shared this belief. Virtually no respondents reported
believing in evil spirits. The most commonly recog-
nized causes mentioned were emotional factors,
including excessive thinking. In respondents over the
age of 40, one fifth saw mental illness as God’s
punishment. Christians were again more likely than
Hindus to fear mentally ill people (although this fear
disappeared with education), and yet the Christians
believed strongly in the possibility of a complete cure.
Nearly three-quarters of Hindus believed that the
moon influences mental illness. These are interesting
findings in that they address religious differences in
public attitudes.

5. Reasons for Negati�e Attitudes

Reactions to any taboo or outsider group depend
upon a number of factors. These include the frequency
of the actual or anticipated behavioral events, intensity
and visibility of such behavior, and circumstances and
location of such behavior on the one hand, and
personal factors on the other. In this section we focus
on the latter.

5.1 Age

Several studies have shown that older people tend to
have more negative attitudes toward mentally ill
people. The reasons for this are many. Older people, in
spite of their life experiences, are generally more
conservative and equally rejecting of behavior which is
seen as odd and alien. The role of age is likely to be
mediated by other factors such as education, social
and economic class, etc.

5.2 Types of Illness

Attitudes towards people with schizophrenia are
likely to differ from those reported toward people
with depression or personality disorder. This may
reflect the stereotypic images of the condition or fear
related to the condition. It may also be due to previous
knowledge about the illness. The perceived causa-
tive�etiological factors also play a role in attitudes.

5.3 Gender

Males tend to have more negative attitudes and, as
noted above, are also more likely to be rejected when
they suffer mental illness. Females may be more
sympathetic, for a number of reasons. Other studies of
attitudes toward other alien groups also demonstrate
that females are more positive. They are also more
likely to be carers, and may be the first to contact
psychiatric services on behalf of individuals. For
women, change in role after mental illness is likely to
produce more stigma. Yet they are more likely to be
admitted with more ‘masculine’ illnesses such as
personality disorder and drug abuse. The gender roles
in the context of illness may well play a role in
generating negative attitudes.

5.4 Religious Beliefs

Some studies have demonstrated that Christians tend
to have more negative attitudes toward mental illness,
but again this is not a consistent finding. The in-
dividual subject’s level of religiosity and depth of
religious values must be studied rather than simple
religious ascription.

5.5 Educational Status

The effects of education on attitudes are mixed
(Bhugra 1989). Some studies have related negative
attitudes clearly with low educational status, whereas
others have failed to show such association, or showed
that highly educated subjects held more negative
attitudes, including those studying professionally.
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5.6 Professions

Medical students may hold more negative and stereo-
typical attitudes, and other branches of medicine too
have been shown to have negative attitudes to mentally
ill people (e.g., schizophrenics), those with odd be-
havior (e.g., deliberate self-harm), and psychiatry as a
profession. The psychiatrist is often lampooned and
seen as a ‘head shrinker’ or a modern-day witch-
doctor. There are individuals who are well educated
and belong to a high socioeconomic class and yet hold
negative attitudes.

5.7 Others

Some ethnic groups such as African-Caribbeans in the
UK, and Hispanics, Asian-Americans, and Mexican-
Americans in the USA have been found to have more
negative attitudes toward mentally ill individuals or be
far more restrictive in their description of etiology of
mental illness compared to the white majority popu-
lation. Nonacculturated individuals appeared to have
more old-fashioned attitudes (i.e., negative stereo-
types).

These are some of the complex set of factors that
influence attitudes and stereotypes.

6. Educational Inter�entions

Educational interventions in order to reduce stigma
toward mentally ill individuals and foster positive
attitudes towards mental illness and those who are
mentally ill are based on several levels of education.
One-off educational programs and fact sheets on any
illness are not likely to produce long-term changes.
There is considerable evidence in the literature to
suggest that education, if given at an appropriate and
stable level, and repeated as required, will produce
changes that can be sustained. In addition, educational
interventions must target specific populations, bearing
in mind their age, gender, ethnic composition, primary
language, educational attainments, social class, etc.

Wolff et al. (1999) reported on the results of follow-
up of neighbors, where two group homes for people
with mental illness had been set up and one set of
neighbors had received extensive education. They
found that although the public education intervention
may have had at best only a modest effect on
knowledge, behavior toward the mentally ill residents
changed. There was a decrease in fear and exclusion,
and increased levels of social contact in the experi-
mental area. They observed that educational inter-
vention per se did not in itself lead directly to a
reduction in fearful attitudes, whereas contact with
patients did. Thus, any campaign which encourages
subjects to increase contact with mentally ill indi-
viduals may prove to be more successful. The edu-
cational programs must be paced slowly and in a

sustainable manner. The patients and their carers
must be involved in planning these interventions
without turning the whole exercise into a circus.

Any educational intervention must target the
intervention either at the group most at risk of negative
attitudes or at those already having negative attitudes.
Repeated packages and adequate time for consultation
and discussion will influence attitudes. Using small
groups with experiential teaching is more likely to be
successful compared with seminars or lectures with
large groups. Any educational campaign must be
sustained and momentum maintained. The effect on
attitudes following several interventions is more sus-
tained, and greater than the sum of the individual
effects. Using a number of strategies, involving part-
icipation on the part of the public, carers, and patients,
can influence attitudes.

The educational packages and interventions aimed
at improving attitudes will, in the long run, influence
resource allocation into mental health, improve rec-
ruitment, and move toward acceptance of community
care. Such interventions can reduce fear, make expec-
tations more realistic, and prevent attitudes from
hardening. However, these interventions must be
clear, focused, and appropriate, based upon the needs
of the group that is being educated rather than on
perceptions of need by the professionals. These pack-
ages must deal with alienation experienced by patients
at different levels and in different settings, such as
housing, employment, and social settings.

7. Conclusions

The attitudes of the public toward mentally ill
individuals reflect prevalent social norms and mores.
Expectations from psychiatric services, response to
treatment, type of treatment, type of mental illness,
and inaccessibility to treatment are external factors
that will influence public attitudes. Age, gender,
personality traits, and social and economic class are
some of the personal factors that will influence these
attitudes. These attitudes will not always translate into
behavior, but one will be influenced by the other.
Labeling of mental illness and the perception of
mentally ill individuals as dangerous along with
associated fear will all influence attitude formation.
Any educational intervention must include some or all
of these factors. Negative attitudes will influence
helpseeking as well as compliance. These attitudes
may well be linked to illness, but also to stereotypes of
the illness, and to associated or perceived impairment
as a result of that illness. These negative attitudes will
also influence rejection of any preventative strategies
the psychiatric profession may wish to advocate.

See also: Attitude Formation: Function and Structure;
Discrimination; Foucault, Michel (1926–84); Health
and Illness: Mental Representations in Different Cul-
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tures; Mental Health: Community Interventions;
Mental Health Programs: Children and Adolescents;
Mental Illness: Family and Patient Organizations;
Prejudice in Society; Social Constructivism
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D. Bhugra and W. Cutter

Mentoring: Supervision of Young

Researchers

1. Context

The Division of Science Resources Studies of the US
National Science Foundation reports in statistical
tables compiled in 1999 (Hill 1999) that US universities
awarded close to 43,000 doctoral degrees (including a
small number of professional degrees) in 1998. In the
USA, these numbers had increased from 33,500 in
1988, a decade ago, with most of the increase occurring
by 1994. Standing at the peak of a large educational
enterprise which represents a large social investment,
these numbers indicate the changed context in which
postbaccalaureate education operates. According to
statistics compiled in many regions (excluding prim-
arily African countries, because of lack of access to
statistical data), in 1997 160,433 Ph.D.s were awarded,
of which 91,372 Ph.D. theses were written in the fields
of science and engineering, including the social and
behavioral sciences (National Science Board 2000).

Given the scale of these investments and the
importance for society of results from research ac-
tivities using graduate and postdoctoral assistance, it
is not surprising that questions arise concerning the
roles and responsibilities of graduate students, post-
doctoral associates, faculty, and their institutions. The
system is showing the strains of increasing numbers as
well as mounting calls for accountability from gradu-
ate students themselves and the governmental funders
and sponsors of graduate education. Graduate stu-
dents have begun to organize and gain collective
bargaining rights on campuses and postdoctoral asso-
ciates are pushing for national reforms to their status,
including written contracts, uniform job title and
benefits, support for postdoctoral associations, repre-
sentation on institutional policy-making committees,
and a national postdoctoral organization.

Adequate response to these stresses requires the
attention of academic institutions and professional
associations. Most important, perhaps, are the re-
sponses at the level of departments and programs
actually producing new Ph.D.s. The beginnings of
change can be seen in the developments described
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below; but better understanding of changes in mentor-
ing practice and supervision requires systematic re-
search attention, of a kind they have not previously
received, in order to identify and assess effects on
individuals, departments, programs, and institutions,
and to make improvements in the future.

Increased social and governmental attention to
questions of research misconduct has given particular
impetus for change in this arena. These concerns
resulted in new regulations in the USA requiring
institutions to establish procedures in response to
allegations and many other nations have implemented
such procedures. Governmental and academic insti-
tutions, as well as scientific and professional asso-
ciations, regard this as a broader mandate for edu-
cation in research integrity. In the USA, the National
Institutes of Health has established requirements for
ethics training for all research staff, which have
implications for mentoring and supervision.

Professional associations have been custodians of
good practice for their members, as well as for
practitioners and researchers who may not be mem-
bers but draw on the body of knowledge that these
associations incorporate, and represent themselves as
having the relevant expertise. Today’s world requires
that experts work with others with very different
specialties more often than in the past; the need for
these group or team efforts raises additional issues for
good mentoring and supervision and for the effective
review of research results.

2. Super�ision

The US Council of Graduate Schools issued guidance
for supervisory practice in 1990 (Council of Graduate
Schools 1990). Recognizing that there are no recipes
for the creative impetuses that underlie the most
successful interactions between faculty members and
students, the brochure provides useful recommenda-
tions that can assist departments, programs, and
supervisors to enable their students to make good
progress. These recommendations are appropriate and
can be adapted easily for use with postdoctoral
fellows. The guidance indicates that departments
should have a clear written framework outlining the
stages students are expected to complete in graduate
training. Supervisors should help their students plan
their time carefully, meet with them regularly, and be
ready, at an early stage in the program, to make an
assessment, which will be perceived to be fair and
appropriate, about whether they should continue
towards the Ph.D. Supervisors should engage the
students early in research activities, in order to
promote knowledge about the field and facilitate the
selection of a dissertation topic. In the research
endeavors for graduate students, students should
discouraged from achieving perfect results at the

expense of good research and should not be allowed to
become distracted by interesting, but tangential,
issues.

In readying students to undertake research, the
department or program should clarify the standards it
expects students to meet. Will a literature survey be
necessary? Will experimental research or fieldwork be
required? Are there certain techniques or tools that the
student must master in the training program or
dissertation? What writing standards must reports and
theses meet? In the middle stages of training, graduate
students should expect to completemost of the original
work that will form the dissertation. Since research
may lead in unexpected directions, supervisors and
students need to be alert to considerations that might
require modifying the original goals, particularly to
allow completion of the project in a timely fashion.
Careful records need to be kept, and here supervisory
assistance and monitoring is most important and lays
the foundations for good research practice throughout
a career.

Team research may require additional consider-
ations. There needs to be a careful definition of
students’ contribution to research work and the
students should be given opportunities to demonstrate
a broad understanding of project purposes and meth-
ods. Of course, students in individual projects also
need opportunities for presentation about their status
and findings. Writing should begin early in the project.
Milestones here are useful. An introduction or over-
view as well as a list of references can be drafted and
revised as work progresses. Questions about interim
findings and the relation of the research to the work of
others need to be posed so that students can stay
abreast of developments in their fields. Experience
demonstrates that students should be allowed to
complete their dissertations before being asked to
continue as a postdoctoral research associate.

2.1 Checklist for Super�isors and Departments

Does the department have a document describing its
views on good supervisory practice? What steps exist
to make good matches between supervisors and
prospective students or postdoctoral associates?
Should students and postdoctoral associates present
reports for assessment by nonsupervisors early in
their tenure? Do they make public presentations
satisfactorily? Are adequate meetings scheduled be-
tween supervisors and students or postdoctoral asso-
ciates? Are there regular assessments of progress and
background knowledge? Do supervisees and super-
visors see the assessment procedures as satisfactory?
For students, how are research topics refined early in
training? For postdoctoral associates, how are re-
search projects assessed to provide adequate stimu-
lation and chance for advancement? Have appropriate
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times been scheduled for developing long-term pro-
grams of research and for identifying milestones?
Do supervisors check research records for accuracy,
quality, and completeness?

2.2 Checklist for Students

Have you developed a systematic work-plan and
identified major difficulties and relevant references?
Are your records in good order, so that you can find
the relevant material about a problem you worked on
six months ago? Do you have draft portions of any
completed aspects of the research? Do others find your
written work difficult or easy to understand? Have
interim projects, such as figures, tables, or other
matter, been identified for preparation during the
project?

3. Mentoring

In 1997, the National Academy of Sciences published
a handbook for faculty who want to develop good
mentoring skills. It points out that mentoring is a
personal, as well as a professional, relationship. Good
mentors want to help their students get the most from
their education, assist their socialization into the field,
and aid them in finding employment. Students and
postdoctoral associates benefit from having many
mentors with different skills and priorities.

Successful mentors today must deal with issues
involving ethnicity, culture, sex, and disability. Cur-
rently, women account for 42 percent of doctorates
earned in the USA, while the number of doctorates
earned by US minority group members increased at a
faster pace than the total, rising from 9 to 15 percent.
Non-US citizens make up about a quarter of the new
doctorates. Students may need access to a number of
different faculty or graduate student peers for as-
sistance. This may be particularly important when
they come from different cultural or minority back-
grounds. As faculty advisors, mentors must build
mutual respect with their mentees. Besides recognizing
how issues of diversity may affect students’ priorities
and perceptions, faculty need to recognize that their
students are likely to pursue careers outside academe
and are legitimately concerned about time to degree
and funding for their graduate education.

Junior faculty are also often in need of mentoring.
They have the stresses created by considerably in-
creased responsibilities for teaching and research and
for professional service. Departments can establish
numerous, albeit simple, ways to ease this transition,
through appropriate workshops or by encouraging
senior faculty to pair with junior colleagues. Depart-
ments can provide clear written guidance about tenure
requirements and teaching policies and facilitate the
acquisition of necessary resources for research, as well

as nonresearch resources, such as childcare, which
may be very important for entering faculty. They
should arrange for frequent feedback and evaluation.
Minority and women faculty in particular may need
protection from demands on their time created by the
lack of others of their race or gender in their
departments.

Students and postdoctoral associates often need
assistance in mapping out career plans and in being
introduced to contacts that may be able to help them.
Students should be reminded that prospective em-
ployers also expect candidates to have other skills in
addition to their competence in a chosen research field.
Sometimes, mentors might need to provide frank and
honest advice that identifies weaknesses, but also
indicates areas of strength which mentees could
develop. Over the course of the training, areas of
weakness can also be corrected. Practice at teaching or
making presentations, for instance, or critiques of
draft grant proposals and resumes as well as research
reports offer opportunities for improvement. Areas of
strength might provide the basis for a good letter of
recommendation from the mentor to the appropriate
potential employer.

There are many ways that departments and insti-
tutions can improve the quality of mentoring, all
requiring systematic and on-going attention. Depart-
ments and institutions can track the progress of former
students for information about careers. They can
collect other relevant data or ask advanced students to
assess how well their mentors or others have contri-
buted to their progress. Institutions can schedule
special activities and provide instructions on mentor-
ing for new faculty and advisors. They can monitor
faculty abuses and take a more active role in selecting
faculty for advisory roles. They can provide work-
shops and discussions for students. They can en-
courage electives and other classes to broaden skills of
students and postdoctoral associates.

All discussions of good mentoring and supervisory
practice indicate that attention to these matters is
imperative if trainees are to emerge with an intellectual
and ethical framework that promotes research in-
tegrity and with some degree of satisfaction with their
training experiences. Supervisors and mentors trans-
mit to their students many of the attitudes and
information needed to carry out significant research
and good teaching and to practice responsible re-
search. Faculty must recognize the need for human
relationships to be built on respect and trust, as well as
the special issues that the vulnerability of trainees
raise.

In selecting mentors, students need to consider their
publication records and national recognition, history
of finding support for trainees, availability during the
period of the student’s training, prior training record
and positions of recent graduates, practices of rec-
ognition for student accomplishments, and laboratory
or other research arrangements. Students and post-
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doctoral associates should also recognize that mentors
have different personalities. Some are take an active
interest and become involved in student projects; some
are disengaged; some may develop friendships with
their mentees. Each can pose difficulties for both
parties. Open communication needs to be encouraged
so that issues and potential misunderstandings can be
clarified and any changes that might be necessary can
be initiated in timely fashion.

To produce good work, mentors and trainees also
need to be educated in the research standards of their
fields. They need to be familiar with relevant codes of
ethics. In experimental work, standards of laboratory
practice or laboratory safety need to be discussed. This
also holds true for standards of fieldwork and survey
practice. Regulatory requirements concerning animal
and human subjects need to be well understood.
Standards for ethical practice of human subjects
research include matters of privacy and confidential-
ity, consent, and community protection. With regard
to research in the social and behavioral sciences,
complex questions concerning deception or stigmatiz-
ation of individuals or communities may need par-
ticular care, especially in the context of research on
vulnerable populations in other cultures. All should be
familiar with definitions of research misconduct and
the policies of their program and institution. Students
must be trained in responsible use of statistical
methods, where appropriate, and in the importance of
stewardship of records and data, as well as in respect
for ownership of ideas and intellectual property.
Standards for responsible authorship and peer review
also need to be understood and discrepancies that may
exist between different fields need to be examined.
These are areas where departments and institutions as
well as professional associations and scientific societies
have much to offer.

4. Conclusion

For persons in academic research environments to
achieve good results, they require and deserve as-
surance that others will do their share and that they
will be protected if difficult problems arise. To foster
this ethic, graduate departments or groups should
develop adequate written statements of the terms of
graduate study, including policies about conflict of
interest, and should assign necessary duties to in-
dividual faculty members. These statements should be
distributed to trainees. Individual faculty often have
responsibilities for the admission of students, which
allows them to assume similar responsibilities for
advising students and postdoctoral associates and for
placing graduate students in postdoctoral positions
and jobs. Tasks that can help graduate students and
postdoctoral associates succeed—such activities as
writing proposals or research reports—can also be
shared among faculty, as can assignments for making

students aware of ethical aspects of research and
professional activities.

Departments should create systems that specify
advisors’ duties and methods for evaluating their
performance. Recent publications and guidance from
national bodies and professional associations, as well
as books and articles by individual scholars, can be
helpful in developing materials and activities res-
ponsive to the needs of new faculty, postdoctoral
researchers, and graduate students. Training for advis-
ors will be needed. Increased attention to structural
reforms and ethical research practice might also lead
to the diminution of research misconduct.

See also: Ethical Practices, Institutional Oversight,
and Enforcement: United States Perspectives; Higher
Education; Research Conduct: Ethical Codes; Re-
search Ethics: Research; Research Funding: Ethical
Aspects; Research Publication: Ethical Aspects; Scien-
ce, Sociology of; Universities, in the History of the
Social Sciences
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Meta-analysis in Practice

If meta-analysis describes the quantitative approach
to combining information from a number of different
studies, then the practice of meta-analysis is concerned
with the details of implementation of that approach.
In effect, the practice of meta-analysis is concerned
with ensuring the validity and robustness of the entire
enterprise of research synthesis, including, problem
formulation, design and data collection, data quality
and data-base management, and analysis and interpre-
tation. The practice of meta-analysis is really about
the practice of data analysis.

The scope of this article is, by necessity, modest.
However, a comprehensive guide to the science and art
of research synthesis is available in The Handbook of
Research Synthesis (Cooper and Hedges 1994a) and is
recommended to the interested reader. Here, selected
topics are presented that represent current intellectual
themes in the practice of meta-analysis, such as: (a) the
role of decisions and judgments, particularly judg-
ments about similarity of studies; (b) the importance
of sensitivity analysis to investigate the robustness of
those decisions; and (c) the role research synthesis
plays in the process of scientific discovery, with brief
illustrations of how meta-analysis contributes to that
process.

1. Selected Issues in Practice

1.1 Similarity Considerations and Combining
Information

Implicit in the decision to combine information across
studies is the assumption that the studies are similar or
exchangeable. The dimensions on which studies might
be similar are quite broad and include, for instance,
design features, subject pool, quality, measurements,
and even context. This assessment about the similarity
of studies is central in the practice of meta-analysis
because it is at the heart of deciding what information
to combine and how to combine that information
(Gaver et al. 1992). Underlying the choice of statistical
models for combining information in a meta-analysis,

for example, are explicit assumptions about the simi-
larity of the studies. Thus, specifying a fixed-effects
model for a meta-analysis is essentially equivalent to
the assumption that the studies are homogeneous,
measuring the same underlying parameter, and any
observed differences among studies is due to sampling
variability. Alternatively, a random-effects model for-
mally incorporates study heterogeneity through the
specification of a between-study component of
variance.

It will be assumed here that each study in a meta-
analysis provides summary information that is com-
mon across studies, including measures of an outcome
of interest and standard errors of those measures.
Often there is little control over the choice of the
summary measure, and different summary measures
may be reported across the studies. In practice, the
meta-analyst will need to decide upon a single mean-
ingful measure, frequently a standardized measure
such as an effect-size or risk ratio, and subsequently
transform the study-specific summaries to the chosen
measure. For example, in a study of the effect of
teacher expectancy on pupil performance in an IQ test,
the summary measure used for each study was the
effect-size, a standardized mean difference calculated
as the mean IQ score of the experimental group minus
the mean of the control group divided by a pooled
standard deviation (see Meta-analysis: O�er�iew).
Effect sizes are most useful when study outcomes are
assessed with different instruments and are measured
on a continuous rather than dichotomous scale. In the
case when all the studies to be combined report the
same summary measure, as in the IQ study, an
important practical decision for the analyst is whether
different studies are more usefully compared by their
effect sizes or by the simple unscaled differences in
means, a quantity often of more direct scientific
relevance and interpretability.

Assessments about what studies to combine requires
subjective judgments on the part of the investigator,
and will depend on the motivation and context of the
research synthesis. In addition, inherent in the specifi-
cation of a statistical model to combine information in
a meta-analysis are explicit formal assumptions about
the similarity of the studies and the data to be
combined (Draper et al. 1993). Assume that there are
k independent studies available for a meta-analysis,
and let T

i
denote the study-specific effect from study i

(i� 1,…, k). If all the studies are measuring the same
thing, for example, the same ‘true’ change in IQ scores,
the k studies are assumed to be similar in that each
study is assumed to provide an estimate of the true
effect θ (� θ

�
��� θ

k
). This assumption of simi-

larity implies the following fixed-effects model for
combining the study-specific effects,

T
i
� θ�ε

i
(1)

where ε
i
is typically assumed normal with mean zero

and variance V
i
, and the ε

i
are regarded as inde-
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pendent. (For simplicity, assume the V
i
are known.)

An optimal estimator of θ is

θ� �
�k

i=�

w
i
T

i

�k

i=�

w
i

(2)

a weighted average of the T
i
in which the weights w

i
are

proportional to 1�V
i
(see also Meta-analysis: O�er�iew

and Meta-analysis: Tools).
Alternatively, the meta-analyst might conclude that

the studies are heterogeneous, implying that differ-
ences in the T

i
come both from experimental error and

from actual differences between the studies. If explicit
information on the source of heterogeneity is avail-
able, it may be possible to account for study-level
differences in the modeling, but in the absence of such
information a useful and simple way to express study-
level heterogeneity is with a random-effects or hier-
archical model:

Stage I: T
i
� θ

i
�ε

i

Stage II: θ
i
� θ�ζ

i

(3)

Here the ε
i
are, for example, taken to be normal with

mean zero, and variance V
i
(the within-study com-

ponent of variation), and the ζ
i
are regarded as normal

with mean zero and variance τ� (the between-study
component of variation). All the ε

i
and ζ

i
are con-

sidered independent. When a probability distribution
is specified for the second stage parameters, θ and τ,
this class of models is known as a Bayesian hierarchical
model (see Bayesian Statistics and Hierarchical
Models: Random and Fixed Effects).

A key implication of the second stage model in Eqn.
(3) is that there is information about a particular θ

i

from all of the other study-specific effects, �θ
�
,…, θ

k
�.

Specifically, an estimate of θ
i
is

θ�
i
(τ)� (1�B

i
(τ))T

i
�B

i
(τ)θ� (τ) (4)

a weighted average of the observed ith study-specific
effect, T

i
, and the estimate of the population mean

effect, θ�(τ), where the weights are B
i
(τ)�V

i
�(V

i
�τ�).

Although most meta-analyses are interested in learn-
ing about θ and τ�, it is informative to examine the
behavior of Eqn. (4) as a function of τ. The weighting-
factor B(τ) controls how much the estimate of θ�

i

‘shrinks’ towards the population mean effect. When τ
is taken to be zero, B(τ) is 1 and the random-effects
model is equivalent to the fixed-effects model. Small
values of τ describe situations in which studies can
‘borrow strength’ from each other and information is
meaningfully shared across studies. Very large values
of τ, on the other hand, imply that B(τ) is close to zero,
so that not much is gained in combining the studies.

The Bayesian approach to meta-analysis particularly
through the specification of a probability distribution
for τ provides a formalism for investigating how
similar the studies are, and for sharing information
among the studies when they are not identical. Many
practical issues in the implementation of Bayesian
meta-analysis are discussed and illustrated in Du-
Mouchel and Normand (2000).

1.2 Sensiti�ity Analysis

At every step in a research synthesis decisions and
judgments are made that have an impact upon the
conclusions and inferences drawn from that meta-
analysis. Sometimes a decision may be easy to defend,
for example, the omission of a very poor quality study
from the meta-analysis, or the use of a random-effects
model instead of a fixed-effects model. At other times,
a decision may be much less convincing: for example,
the use of only the published literature, the omission of
a study that appears to yield an unusual effect size
estimate, or the use of one regression model instead of
another. When the basis for a decision is tenuous, it is
important to check whether plausible departures from
that basis appreciably affect the conclusions; in other
words, to check the sensitivity of the conclusions to
small changes in the analysis.

The objective of sensitivity analysis is to evaluate
the impact of the various decisions and judgments
made at each step of a research synthesis. The
following examples are illustrative of the types of
issues, posed as questions, that can arise at different
steps in a meta-analysis.

(a) How reliable is the information obtained by a
single individual who identifies, reviews and abstracts
the relevant literature? Should there be at least two
individuals who conduct independent searches of the
literature and assess the relevant results from the
studies? Should the abstracters of the literature be
blind to the authorship of the studies?

(b) How do the conclusions change if we assume
different statistical models for combining study-
specific effects? Do the conclusions change if we use a
weighted versus an unweighted summary measure of
effect-size? How sensitive are the inferences to distri-
butional assumptions, including the assumption of
independence of studies? How sensitive are the esti-
mates of θ

i
and θ to τ�?

(c) Which studies are outliers? How sensitive is the
combined estimate of effect size to any one particular
study? In other words, which studies are influential in
the sense that the conclusions would change if that
study was not included? What features of a study, for
example, randomized versus not randomized, blind
versus not blind, characterize influential studies?

(d) If only statistically significant studies are pub-
lished in the literature, then the studies that have
appeared in the published literature are not a rep-
resentative sample of all studies addressing the specific
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research question, a problem known as publication
bias. What are the effects of publication bias on the
conclusions of a research synthesis? Can the mag-
nitude and the impact of publication bias be assessed
in a research synthesis? What is the effect on the results
of a research synthesis if the retrieval of the literature
is not exhaustive?

(e) How robust are statistically significant asso-
ciations found in a meta-analysis? Meta-analysis is an
observational study, and as such, is subject to the
influence of uncontrolled variables. How sensitive are
the conclusions of a meta-analysis to the effects of
confounding variables, either measured or un-
measured? Could alternative hypotheses explain the
observed associations?

Little has been written about methods for sensitivity
analysis in research synthesis (see Greenhouse and
Iyengar 1994). The decisions made over the course of
a meta-analysis have either a substantive or statistical
character. By and large, the latter are easier to deal
with than the former, because computer packages
have made it possible to reanalyze data fairly easily,
while some substantive decisions are irrevocable. For
instance, early decisions regarding the focus of the
primary and secondary research questions determine
the nature of the literature search, the kind of
information that is extracted from the retrieved
literature, and the way that information is processed
for later synthesis. In this context, changing the goals
in midstream calls for an entirely new meta-analysis.
Despite that, it may still be useful to ponder what
might have happened if, for example, the search for
primary studies were more complete.

2. Meta-analysis for Explanation

Research synthesis plays a central role in the process
of scientific discovery with meta-analysis providing a
formal methodology for the systematic accumulation
and evaluation of scientific evidence. As Cooper and
Hedges (1994b) note, ‘Research syntheses attempt to
integrate empirical research for the purpose of creating
generalizations. Implicit in this definition is the notion
that seeking generalizations also involves seeking the
limits and modifiers of generalizations.’ Perhaps the
single most important strength of research synthesis
over individual studies is the ability to investigate the
robustness of a relationship and the conditions mod-
erating its magnitude and direction. For example, in
1955, Beecher used a meta-analysis of 15 studies to
demonstrate the consistency of the placebo-response
and the effectiveness of placebos in the relief of pain
across a number of different conditions, including
severe postoperative pain, angina, and headache
among others (Mosteller and Chalmers 1992). By
comparing results across studies it is possible to
investigate systematic variation in effect size due to
personal characteristics, design features, outcomes,

and time. The contemporary practice of meta-analysis
goes beyond the simple description and estimation of
effects to address the problem of explaining why, or
under what conditions, a given effect can be observed.

The achievements of meta-analysis have been con-
siderable and its use in many disciplines, especially in
the social, behavioral, and medical sciences, continues
to grow. This growth is facilitated, in part, by the
existence of electronic bibliographic databases such as
ERIC, PsychINFO and MEDLINE, and initiatives
such as the Cochrane Collaboration, an international
organization that prepares, maintains and ensures the
accessibility of systematic reviews of the effects of
health care interventions (Chalmers et al. 1997). Meta-
analysis has become a standard methodology in the
researcher’s and policy maker’s tool box.

2.1 A New Conceptual Framework for Meta-
analysis

Rubin (1992) has proposed a perspective on meta-
analysis which is useful to consider and contrast with
the goals of a traditional quantitative literature review.
The idea is that the objective of combining information
across studies is to build and extrapolate response
surfaces in an attempt to estimate ‘true effects’ from
ideal studies rather than estimate effects from some
population of ‘flawed’ studies. In this approach, each
study can be classified by two types of characteristics:
S, which are variables of scientific interest (e.g., dose of
treatment, subject characteristics, etc.) and D, which
are design variables (e.g., sample size, whether the
study was randomized or not, investigator character-
istics, etc.). If T represents the observed outcome for
each study, then in principle a response surface model
can be built for T given (S, D) using the observed
studies. However, the region where the data can fall is
not necessarily of primary scientific interest, because it
reflects the various choices that were made by necessity
about valuesofD. Interestwouldbe in the extrapolated
response surface, E(T�S, D�D

�
) with D fixed at

specified ideal values, say D
�
. The details of im-

plementation of such an approach remain to be
developed. Nevertheless, Rubin suggests a number of
intriguing practical implications that follow from this
perspective, for example, there is no need to be
selective about which studies to include in a meta-
analysis since all studies contribute to the estimate of
the response surface and modeling will automatically
down-weight poorer studies. Also, using principles of
experimental design, this approach provides guidance
in the choice of new studies to add to the database
based on choosing studies, i.e., values of S and D, that
increase the precision of estimation of the response
surface, E(T�S, D�D

�
). The basis for this con-

ceptualization is grounded in ideas underlying re-
sponse surface methodology, hierarchical statistical
models, and statistical methods for causal inference
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and for missing data (see Causal Inference and Stat-
istical Fallacies and Statistical Data, Missing).

2.2 Applications of Meta-analysis in Practice:
Vignettes

The following vignettes are meant to provide a flavor
of some of the more contemporary applications of
meta-analysis and the central role that meta-analysis
plays in explanation, program evaluation, and in
informing policy decisions. Additional illustrations of
this kind can be found in Cook et al. (1992) which
presents four detailed case studies of research synthe-
ses along with expert commentary highlighting the
value of meta-analysis for scientific explanation and
the challenges of implementation.

(a) Meta-analyses that include moderator variables
provide an opportunity to investigate relations that
may never have been considered in any of the primary
studies. Consider, for example, a meta-analysis based
on 120 studies of whether or not homework worked.
Cooper (1989) found that students given homework
assignments did better than those not given assign-
ments, and furthermore, the more time spent on
homework the better. An unexpected finding that had
not been anticipated in the primary studies, however,
was that although homework was very effective in high
school it was almost totally ineffective in elementary
school. This discovery has had important practical
implications, and has stimulated the consideration of
hypotheses as to why this might be, illustrating the
impact of what Cooper has called ‘review-generated
evidence.’

(b)‘Cross-designsynthesis’isarelativelynewresearch
strategy for combining the results from diverse, comp-
lementary studies, such as randomized controlled
studies and administrative databases, to improve
knowledge about interventions and to inform policy
decisions. The goal is to capture the diverse strengths
of the different designs while minimizing weaknesses.
The approach is anchored in meta-analytic principles
and methods, and in addition relies on methods for
assessing the generalizability of data sources, and
methods for statistical adjustment for potential biases
in intervention comparisons (Droitcour et al. 1993).

(c)Thegoalof theAgencyforHealthCarePolicyand
Research (AHCPR) was to enhance the quality, ap-
propriateness, and effectiveness of health services and
to improve access to health care. The Federal legis-
lation authorizing the creation of the agency (P.L.
101–239, December 1989) directed the agency to issue
guidelines on clinical practice and required the guide-
lines to be based, in part, on a systematic synthesis of
research evidence. Large-scale, AHCPR multidisci-
plinary studies called PORTS (Patient Outcomes
Research Teams) as part of this mandate carried out
formal meta-analyses to determine what was known,
what was not known and what needed to be learned

about variations in clinical practice and outcomes for
a particular disease or condition (see, for example,
Lehman et al. 1995).

(d) When individual subject-level data is available
from a number of similar studies, meta-analytic
techniques can be used to combine information across
the studies. Not only can study specific effects be
estimated but individual subject characteristics can be
used as covariates. An example of the use of such a
meta-analysis is the study of nearly 600 outpatients
treated for acute depression, who ranged in age from
18 to 80 years, from six studies conducted during a
10-year period. The goal of this study was to investi-
gate the differential efficacy of psychotherapy alone,
in comparison with the combination of psychotherapy
and pharmacotherapy (Thase et al. 1997).

(e) Given the body of research available and the
quality of that research with respect to a particular
question, it may be determined that doing a meta-
analysis is premature for that field. Nevertheless,
a research synthesis can be extremely useful in
identifying obstacles in the literature that need to be
addressed and successes that can be built on to guide
future studies. For example, the Committee on the
Assessment of Family Violence Interventions (1998)
concluded that ‘The quality of the existing research
base of evaluations of family violence interventions is
therefore insufficient to provide confident inferences
to guide policy and practice, except in a few areas that
we identify in this report. Nevertheless, this pool of
evaluation studies and additional review articles repre-
sents a foundation of research knowledge that will
guide the next generation of family violence evaluation
efforts and allows broad lessons to be derived from the
research literature.’

3. Suggestions for Further Reading

The articles Meta-analysis: O�er�iew and Meta-
analysis: Tools provide further details on analytical
aspects of doing meta-analysis. For more information
on the practice of meta-analysis, see Cook et al. (1992),
Cooper and Hedges (1994a), Gaver et al. (1992),
Hunt (1997), Rosenthal (1984), and Stangl and Berry
(2000).
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Meta-analysis: Overview

1. What is Meta-analysis?

1.1 The Origins of Meta-analysis

Meta-analysis (sometimes called ‘quantitative syn-
thesis’ or ‘overview analysis’) is the term used to
describe quantitati�e methods for combining infor-
mation across different studies. The term ‘meta-

analysis’ seems to have been coined by Glass (1976) to
describe this idea of utilizing information in many
studies of the same effect, although the concept itself is
very much older (dating back at least to the 1930s,
when it was studied by Fisher and Pearson).

Glass (1976) also introduced the idea of combining
different summary statistics from different studies in a
scale-free form (known as ‘effect sizes’). Most com-
monly, in the sociological literature, these forms
include standardized mean differences and correlation
coefficients. These techniques extend the applicability
of the concept of meta-analysis, since one then does
not need identical measures of the effect in each of the
studies considered.

The ideas have proved to be very powerful, and
since their introduction there has been a veritable
explosion in the use of such techniques, with the prime
growth probably occurring in analysis of sociological
effects and medical or epidemiological results.

Of course, it has long been common to see reviews of
an area, with an expert bringing together the different
information and synthesizing a conclusion from many
disparate sources. Such overviews often contain quali-
tative or subjective impressions of the totality of
information available. In this sense, the idea of
combining study information is an old and appealing
one, especially when considering subtle effects that
might be hard to assess conclusively in one study. The
key contributions of meta-analysis lie in various
attempts to formalize this approach, and the term is
usually reserved for the situation where one is com-
bining numerical effect sizes from a collection of
studies, rather than giving a more general nonquan-
titative overview.

1.2 The Goals of Meta-analysis

meta-analysis has become particularly popular in
situations where the studies individually do not show
that an effect is statistically significant. In this context,
it is often the case that a combination of studies is
more powerful in evaluating the effect. Methods can
be divided into several groups:

(a) those which enable the overall significance of an
effect to be evaluated, based on the multiple studies
available;

(b) those which attempt to estimate an overall effect
size θ, by combining the individual estimates in
multiple studies in appropriate ways;

(c) those which evaluate the heterogeneity in a
group of studies, often as a prelude to carrying out (a)
and (b); and

(d) those which evaluate possible systematic biases
in meta-analytic methods.

This article provides a brief overview of ideas in
each of these groups, and illustrates them with an
analysis of one specific example.

It must be stressed that underlying the general
popularity of meta-analysis is the assumption that for
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Figure 1
Ladder plot of 19 studies of student IQ modified by teacher expectations. Size of squares is proportional to
accuracy of study

most effects of interest, there is some grand overall
value of θ that can actually be found more accurately
by summarizing the information in many studies. If
this concept is correct, then the methods are of
considerable power and value.

However, in reality the value of the estimated effect
size in a particular study is conditional on many
specific and nongeneralizable constraints pertaining
in that study. To generalize, or even to combine, the
values from such studies is not necessarily valid unless
these constraints are reasonably satisfied across the
range to which generalization is sought.

One option to deal with this is to develop linear or
hierarchical models which incorporate covariate in-
formation (Hedges and Olkin 1985; DuMouchel
1990), or to use a response-surface approach as
advocated in Rubin (1990). These methods often have
the practical drawback that the information available
on covariates in the individual studies is often sparse
or nonexistent, and that many studies do no more
than announce that the estimates available are ‘ad-
justed’ for some named or even un-named covariates.

Because of this partial knowledge of individual
studies, it seems inevitable that many users will opt for
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the simple methods of meta-analysis described below,
and will then take the overall values as applying much
more widely than is often justified. At the very least,
such naive approaches should be tempered by a careful
evaluation of the heterogeneity involved.

1.3 IQ Assessment: A Typical Meta-analysis

To carry out an ideal meta-analysis, there are a
number of steps. We first identify an effect we wish to
study. We then collect all of the studies on the subject,
and combine their results using a method of meta-
analysis. This then gives us both an overall measure of
the relationship, and a statistical assessment of the
significance of the relationship taking into account all
the studies.

As an illustrative example we will consider a set of
19 randomized studies of the effects of teacher ex-
pectancy on later pupil performance on an IQ test,
taken from Raudenbusch and Bryk (1985) and ana-
lyzed also in detail in various chapters of Cooper and
Hedges (1994). In each study the ‘treated’ group
consisted of students identified to their teachers as
‘likely to experience substantial intellectual growth,’
and the ‘control’ group was not so identified. In this
case, the effect size for each study represents the mean
IQ score of the treated group minus the mean of the
control group, divided by a pooled standard deviation:
that is, each effect size in this example is a standardized
mean difference.

The data are illustrated in a ‘ladder plot’ in Fig. 1.
This plot is typical of that used in meta-analyses.
Each of these studies is represented with its mean effect
size together with the associated 95 percent confidence
interval (CI). The size of the means in this illustration
is proportional to the precision, indicating which
studies are likely to carry more weight.

As Fig. 1 shows, the various effect sizes do not give
a conclusive picture. In some studies the effect sizes are
positive, in others negative. Only three are statistically
significant on the face of it. The goal of meta-analysis
is to try to combine these in some effective way.

2. A Formal O�er�iew of Meta-analysis

2.1 Testing Significance of an Effect

In the typical formalism for meta-analysis, we assume
that study i provides a value T

i
(the effect size), all of

which are assumed to measure the same overall effect
θ; and we also assume we know the standard error ν

i
of

the ith effect size. One of the nontrivial aspects of a
meta-analysis is the collection of these T

i
, and care

must be taken to extract appropriate information. It is
easy to bias the outcome of a meta-analysis by
careless selection of the T

i
, and methods such as

blinding of the extractors of the effect sizes, or multiple
extraction by independent reviewers, are often used.

The first goal of meta-analysis is to try and decide
whether or not an overall effect is significant. There are
two common and simple approaches to this. The first
is just vote counting: how many studies have positive
and how many have negative effect sizes? If there is no
overall effect this should be a binomial variable. In the
IQ example of Fig. 1, such vote counting yields 11 out
of 19 in favor of a positive effect, but clearly this is not
significant ( p� 0.33).

This simple-minded approach clearly fails to take
into account any precision attached to each study. A
somewhat more sophisticated idea, of ‘combining p-
values,’ was introduced by Fisher (1932). Here the
individual p-value is taken to encapsulate the in-
formation in the individual study, and all other aspects
of the study are ignored in combining this information.
If p

i
is the p-value of the i th study, since χ��2�n

l
log p

i
has a χ�

�n
distribution under the null hypothesis, χ

can be used to assess whether the totality of the p-
values leads to rejection or not. In the IQ example, this
value is around 70 on 38 df, indicating now that the
null hypothesis is rejected at the 99 percent level. It is
worth noting that rounding in reporting of the effect
sizes and variances can lead to surprising inaccuracies
in the evaluation of χ; and that the significance here is
very largely due to just two or three significant studies,
with the negative and neutral studies having limited
ability to overcome these strong positive results.

2.2 Combining Effect Sizes: Fixed Effects

While the combined p-value approach is valid under
the appropriate assumptions of independence between
studies, it has the clear drawback that it does not
permit any estimate of an overall effect. Other ap-
proaches to meta-analysis use somewhat more in-
formation from the individual studies, and attempt to
combine them in a sharper way. In the simplest such
method (the so-called ‘fixed effects’ model), the effect
size is assumed to be normally distributed, so that
formally, for the i th study we assume

T
i
� θ�e

i
(1)

It is assumed that e
i
are independent N (0, ν�

i
) random

variables. To use this type of approach some steps may
be needed to render the assumption of normality at
least approximately correct: for example, if the effect
size is a correlation, a transform to normality is
required. In other cases effect sizes may be (possibly
standardized) differences between means, as in the IQ
example; in yet other cases, they may be the estimates
of slopes in a regression model, and so on.

The goal now is to estimate the overall value θ,
assuming the homogeneity inherent in (1). Typically it
is assumed that the standard errors ν

i
are known

accurately, in which case standard theory indicates

9719

Meta-analysis: O�er�iew



that θ is best estimated by
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B

�
i

1�ν�
i

C

D

−�

In the IQ data, this fixed effects model leads to an
overall estimate of the difference between means of
T� � � 0.06, with a 95 percent CI of (�0.01, 0.13).
Although most of the individual studies are not
significant, we have thus been able to use meta-analysis
to establish that, at least on the face of it, the overall
effect is significant at the 10 percent level, though not
at the 5 percent level: not a strong result but
one indicating that further study might well be
warranted.

2.3 Combining Effect Sizes: Random Effects and
Nonhomogeneity

The fixed effects model does not allow for hetero-
geneity between studies. When there is an indication
that the studies are not homogeneous, it is common to
combine estimates via a ‘random effects’ model
(Draper et al. 1993), which attempts to allow for inter-
study variation. In the random effects model we
consider the formalization

T
i
� θ

i
�ε

i

θ
i
�µ

�
�ξ

i
(2)

Here T
i
is the observed effect size for each study, θ

i
is

the corresponding true i th effect size, and it is assumed
that ε

i
are independent N (0, ν�

i
) random variables, that

the ξ
i
are independent N (0, τ�) random variables, and

that the ξι
i
and ε

i
are mutually independent. The fixed

effects model takes τ�� 0; by allowing τ�� 0, the
random effects model enables us to capture some of
the inhomogeneity since it assumes different studies
have mean values θ

i
which may differ from µ

�
.

In this case the meta-analysis estimator of µ
�

is
given by

T� *
�
�
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−�.

There are various methods to give the estimator τ� �, the
most common of which is the estimator of Der-

Simonian-Laird (1986), whose variance is given in
Biggerstaff and Tweedie (1997).

The random effects model can also be analyzed in a
Bayesian context, and extends logically to hierarchical
models (DuMouchel 1990, Draper et al. 1993) by the
addition of priors on θ and τ�.

In the IQ data, this random effects model leads to an
overall estimate of the difference between means of
overall estimate of T� *

�
� 0.089, with 95 percent CI

(�0.020, 0.199).TheDerSimonian–Laird estimatorof
τ�� 0.026, with a 95 percent CI (0.004, 0.095), indi-
cates significant lack of homogeneity; and now we see
that by allowing for this heterogeneity, the significance
of the overall T� *

�
is at 11 percent.

This of course indicates a different conclusion from,
say, the method of combining p-values. The difference
is explained by the rather different rejection regions
underlying the different methods, and in general the
results from combining effect sizes will be preferred, as
they use considerably more detailed information.

2.4 Combining Effect Sizes: Using Co�ariates

One further extension of Eqn. (2) is to incorporate
covariates, in the form

θ
i
� β

�
�β

�
X

i
�ε

i
(3)

where X
i
is a vector of covariates in study i and β

�
is a

vector of parameters.
This is attractive when the individual studies contain

sufficient information to enable the model to be fitted,
since it helps explain the variability in the random
effects model.

In our IQ example, there exist data on the length of
time (in weeks) that the teachers are exposed to the
children being tested. When this is factored into the
model, it is found that the estimate of β

�
� 0.424 and

the estimate of β
�
��0.168, and both are highly

significant (see Cooper and Hedges 1994, Chap. 20). In
this case the covariate appears to explain much of
what is going on: in all but one of the negative results,
the teacher had known the children for more than two
weeks, but in only one of the positive studies was this
the case. Thus without direct knowledge of children’s
abilities, there seems to be a real effect of the treatment;
but direct knowledge mitigates this almost entirely.

3. Problems with Meta-analyses

3.1 Possible Difficulties

There are several provisos that need to be taken into
account before accepting a formal summation of the
studies as in the section above, and with the huge
increase in the use of meta-analysis, there has come a
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Figure 2
Possible publication bias in studies of teacher
expectancy of IQ. Top panel is a funnel plot of
standardized mean differences: the solid circles are
original data, the open circles are three imputed
‘missing studies.’ Bottom panel shows overall mean and
95 percent CI before and after allowing for the missing
studies

large number of books and discussion papers which
assess the benefits, drawbacks, and problems of these
techniques (Glass et al. 1981, Hedges and Olkin 1985,
Draper et al. 1993, Cooper and Hedges 1994,
Mengersen et al. 1995). Three of the key concerns that
meta-analysis raises, and which differ from those in
general statistical methodology, are:

(a) the problem of comparability of data and study
design, since for the meta-analysis to be meaningfully
interpreted, we must not combine ‘apples and
oranges’;

(b) the effect of ‘publication bias,’ recognizing that
failure to obtain all relevant studies, both published
and unpublished, may result in a quite distorted meta-
analysis; and

(c) the effect of different quality in different studies,
so that one should not rely totally evenly on the studies
used.

3.2 Are We Comparing Apples with Oranges?

Meta-analysis is designed to enable combination of
results from studies which are comparable. The in-
terpretation of comparability is a subjective and often

difficult one. In order to paint an honest picture of the
aims and applicability of any meta-analysis, we must
first carefully define the relevant effect with which we
are concerned, and ensure that all studies collected do
address this same effect. This can be quite nontrivial.

In the IQ example, for instance, we would need to be
sure that the tests for IQ were measuring similar
attributes. Some comparability (at least of the scaling
of the test) is provided by the standardization of the
mean differences. We also need to be convinced that
the concept of ‘teacher expectancy’ that we are
evaluating is appropriately similar across the different
studies, and from the written papers this is not always
easy to decide.

There are three different methods one might suggest
for handling such heterogeneity.

The first is by using models that specifically allow
for such an effect, such as the random effects models
discussed above. More subtly, to allow for the types of
inhomogeneity with which we are concerned, Bayesian
methods might well be used. In this context the priors
on the various parameters can perhaps be thought of
not as describing ‘prior information’ in any strong
sense, but rather as describing in more detail the way
in which the studies might be heterogeneous.

A second method of handling variability is by
building more complex models where covariates are
introduced. This is clearly preferable when it can
explain the variability otherwise swept into τ� in the
random effects model. There are some who advocate
that the random effects model should never be used,
but that one should instead search out appropriate
covariates to explain heterogeneity between studies,
and, as we have seen in the IQ example, this can be
very fruitful. The drawback to this is that, since meta-
analysis seeks to use the published results of studies
without recourse to raw data which is often lost or
unavailable, the user is often unable to use covariates
since these are not published in sufficient detail.

A third (very simple) method used to account for
heterogeneity is to give results separately for different
subsets of the data which are thought to be hetero-
geneous, rather than to attempt to develop a para-
metric model for the effects of this stratification. This
also is only possible if there are sufficient studies to
allow reasonable estimation in each stratum.

3.3 Publication Bias

One of the most interesting phenomena in meta-
analysis is ‘publication bias.’

It is obviously important in principle in meta-
analysis to attempt to collect all published and
unpublished studies relevant to the relationship
in question. The problem here is that unpublished
studies, by their nature, are likely to differ from
published studies. They are likely to be less significant,
since journals differentially accept significant studies.
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They are likely to show less ‘interesting’ effects, since
such studies are often not submitted; or in the case of
non-English speaking authors, are submitted only to
local journals that are missed in scanning. Hence their
omission from a meta-analysis may well bias the
combined result away from the null value.

Missing studies due to publication bias are not easy
to allow for. Unlike traditional missing data problems,
there is an unknown number of them. Their effect
could be huge, or it could be minute, and developing a
sensitivity analysis that accounts for them is not trivial.
Publication bias seems to be a new form of bias that
needs new methods to account for it.

There are several ways used to evaluate the existence
and effect of such bias. The first is the ‘funnel plot,’
introduced in Light and Pillemer (1984), which gives a
good graphical indication of the possible existence of
some forms of publication bias. If one plots the effect
size against some measure of size of study, then under
the normal assumptions of the fixed and random
effects models, there should be symmetry around the
true θ; and since (for practical reasons) there are
generally more small studies than large ones, one
should typically see a funnel or tree shape for the
pattern of data. If the plot does not exhibit such
symmetry then onemight deduce that there aremissing
studies. This is illustrated on the IQ data in Fig. 2.

Such graphical indications are the most frequently
used diagnostic for publication bias, but give little
information of what difference the ‘missing studies’
might make. There are a number of rather complex
approaches to this problem (Iyengar and Greenhouse
1988, Berlin et al. 1989, Dear and Begg 1992, Hedges
1992, Givens et al. 1997). In Duval and Tweedie (2000)
a simpler method for handling such studies is de-
veloped which seems to give results consistent with
more complex methods and quantifies the subjective
impression given by using funnel plots.

For the IQ data, the methods in Duval and Tweedie
(2000) estimate that the number of missing studies is
around two to three, with positions as indicated in Fig.
2. Allowing for three such missing studies leads to a
random effects estimate T� *

�
of 0.027 with 95 percent

CI of (�0.10, 0.16): that is, much of the observed
estimate of θ might well be due to studies not included
in the collection. Such a sensitivity analysis can aid in
assuring that we do not become overconfident in
assuming we have a full and correct estimate of the
final answer.

3.4 Quality of Studies

Clearly different studies are of different quality, and
there is considerable debate about whether to exclude
studies that are unreliable.

A policy of deliberate exclusion of poor quality
studies also helps in many cases to mitigate the
problems of publication bias. If the studies that are not

published are poor quality, which is quite conceivable,
then there may be reasons for excluding them even if
they exist on the fringes of research publication.

Some quality aspects are readily agreed on. For
example, there is general concensus that studies which
are randomized in some way are better than purely
observational studies. In the medical literature, the
Cochrane Collaboration, which is attempting to de-
velop a full set of information on various diseases and
treatments, will only accept into its base of studies for
inclusion those studies which are randomized clinical
trials. However, while there may be a rationale for
only using (or conducting) randomized trials, in many
sociological areas there is little possibility of using
other than observational trials, and so this objective
criterion for inclusion is not always of use.

There has been some work done on methods of
allowing for quality (Cooper and Hedges 1994). Most
of these methods involve weighting schemes, where the
weighted averages in (1) are modified to depend, not
just on the variances of the studies, but on other
attributes of the studies. One such approach consists
of drawing up lists of quality ‘attributes’ and then,
based on a formal scoring of papers, to weight studies
according to the quality.

The problem with most schemes for assessing and
accounting for quality differences is their subjectivity.
In general, it seems best to ensure that studies are
included rather than having some excluded or down-
weighted on grounds which are not clear and open. If
there are real concerns about the quality of particular
studies, then a viable alternative is to construct the
analysis with and without these studies: as with many
areas of meta-analysis, such sensitivity considerations
can rapidly settle the role of the poor quality studies in
the overall outcome.

4. Implementing Meta-analyses

4.1 Collecting Data

There is no formal way of ensuring that all sources of
data have been covered in developing the values for a
meta-analysis. However, most meta-analyses at least
attempt to carry out searches of all relevant databases,
and then work from this list to a wider search. In the
IQ example there are various sources of literature
(relevant to many other sociological and educational
meta-analyses) that might be formally searched: for
example, the ERIC (Educational Resources Informa-
tional Center) database, PsycINFO and Psychological
Abstracts, or Sociological Abstracts. The list will vary
from field to field.

As well as such formal and usually computerized
searches, it is also valuable to use other more informal
methods. Following up on references in articles al-
ready found (especially review articles), consideration
of citation indexes, and general conversations and
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communications with others in the field will also assist
in locating studies. In particular the last form, informal
followup, is perhaps the best method for finding the
otherwise missing studies, unpublished theses, or non-
mainstream articles whose omission may lead to
publication bias.

In all cases, it is imperative that the meta-analyst
gives a full and detailed description of the search
process used and the actual data derived. This is of
particular importance in situations where the basic
article gives more than one summary statistic that
might be used.

4.2 Software for Calculations

In order to apply the ideas above it would be ideal to
point the potential user to appropriate software that
could carry out the full range of meta-analysis. The
ideal software is not yet available, although there are
many homegrown versions in the statistical literature,
with a variety of features, not all of them intuitively
easy and—rather more problematically—not all of
them giving correct results.

Methods to use SAS or BUGS to carry out both
frequentist and Bayesian meta-analyses are described
in Normand (1999) and DuMouchel and Normand
(2000), while a range of recent SAS macros is described
in Wang and Bushman (1999). The Cochrane Col-
laboration, which aims to become a full registry of
studies in clinical trials areas, also has developed some
analytic software, although this has to date only been
available for studies in their collection. Various com-
mercial software packages are currently under de-
velopment which have many of the desirable features
required by the non-expert.

Nonetheless, there is still a long way to go before
meta-analysis can be carried out totally routinely.

4.3 Conclusions

The IQ example with which this overview is illustrated
indicates many of the advantages and some of the
pitfalls of implementing a meta-analysis.

The advantages are threefold. We have been able to
establish that, despite the existence of positive and
negative studies, the overall effect is positive. We have
found that, when lack of homogeneity is taken into
account, the positive effect is not yet known to be
statistically significant. And we have seen that the
influence of covariates in these datasets may well be
crucial, so that when they are taken into account, a
much more clearcut picture appears.

The pitfalls are several. We have seen that the
simplistic use of voting procedures, combined p-values
or fixed effects models may give conflicting answers,
and much thought needs to go into deciding how to
use random effects or possibly Bayesian models in

these circumstances. We have indicated that on the
face of it, there may well be publication bias in this
dataset, and that this might account for much of the
observed overall effect.

The implementation of this series of meta-analyses
used a number of one-off pieces of software, for
analysis and for graphical presentation. As this
example shows, however, even when the mathematical
methodology becomes routine to implement, there
will still be a need for the practitioner to take every
precaution to ensure that the results really do reflect a
coherent picture of the overall effect being evaluated.

5. Further Reading

Detailed reviews of almost all aspects of meta-analysis
are given in the books of Glass et al. (1981), Hedges
and Olkin (1985), Rosenthal (1991), Cooper and
Hedges (1994), and Sutton et al. (2000). A very
readable account of the general problems of combin-
ing information is in Light and Pillemer (1984).

See also: Explanation: Conceptions in the Social
Sciences; Meta-analysis in Practice; Meta-analysis:
Tools; Quantification in the History of the Social
Sciences
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Meta-analysis: Tools

The replication of results is a hallmark of the scientific
process. Some form of research synthesis is essential to
determine whether results from different studies are
consistent, and to summarize the evidence. Meta-
analysis is the use of statistical procedures in that
endeavor; it differs from secondary analysis in that
the information comes from statistical summaries
of the data in the original studies and not directly from
the raw data (Glass 1976). Meta-analysis is a funda-
mental scientific activity that is practiced in all of the
empirical sciences (Draper et al. 1993). In meta-
analysis, the results of individual studies are usually
represented by a measure of effect size, and an average
or typical effect size is estimated. The analysis may
also assess variation in results across studies. This
article provides an introduction to the analytic tools
most widely used in meta-analysis.

1. Effect Sizes

An effect-size measure is used to represent the outcome
of each study in a meta-analysis. Effect sizes make the
results of different studies comparable, even though
there may be differences in the ways the studies collect

or analyze data. The appropriate effect size depends
on the design of the studies and the nature of the
outcome variable. In experimental studies that con-
trast treatments and employ continuous outcome
variables, the standardized mean difference (the differ-
ence between the treatment and control group means
divided by the within-group standard deviation) is
often used. In experimental studies with dichotomous
outcomes, the effect sizes are typically odds ratios or
risk ratios. When both the independent and dependent
variables are continuous, correlation coefficients or
standardized regression coefficients are appropriate
effect sizes. Each study in a meta-analysis provides
both an estimate of effect size and a standard error
that indicates the sampling uncertainty of the estimate.
In most cases, effect-size estimates are approximately
normally distributed; transformations such as the log
of odds ratios are often used to improve the normal
approximation (see Statistical Analysis, Special Prob-
lems of: Transformations of Data).

2. Combining Effect-size Estimates Across
Studies to Estimate an A�erage Effect

Estimation of the average effect size across studies
involves combining the individual effect-size estimates
from different studies, usually by averaging. Because
some studies (i.e., those with larger sample sizes)
produce estimates with lower uncertainty than others,
it is common practice to weight the average propor-
tionally to the inverse of the variance (squared
standard error) of each effect-size estimate. Weighting
is used to increase precision of the combined estimate;
it has no effect on bias.

2.1 Inference Models

There are two sorts of questions that meta-analysis
can address. The analyst may inquire about the
parameters underlying the particular set of studies
observed in the meta-analysis, or there may be more
general interest in a putative population of studies that
could exist. These questions require different inference
models, designated conditional and unconditional
(Hedges and Vevea 1998).

The conditional inference model involves generaliz-
ations to parameters contained in the set of studies that
are actually observed in themeta-analysis (or in studies
that are, a priori, equivalent to them). For example,
conditional inference about the mean effect size in a set
of studies addresses the mean of the effect size
parameters in these particular studies; the effect sizes
of any other studies are conceptually irrelevant. The
only uncertainty in the conditional inference model
arises because the sample effect-size estimate in each
study is not identical to the effect-size parameter that
it estimates; rather, there is random variation associa-
ted with the sampling of persons (or other units) in the
studies. Conditional inference may be appropriate, for
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example, when a particular set of studies has been
commissioned to answer a particular question (e.g., a
regulatory question), and these studies provide the
entire evidentiary base on which the question is to be
determined.

In contrast, the unconditional inference model in-
volves inferences about the parameters of a universe or
hyperpopulation of studies from which the observed
studies are a sample. The hypothetical other studies in
this universe are conceptually relevant. The observed
studies are regarded as a sample from that universe,
which implies that there is additional uncertainty
arising from the process of sampling studies. Thus, the
effect-size estimate of a study involves a component of
uncertainty associated with the sampling of units into
that study, and an additional component associated
with the sampling of the study itself. The uncon-
ditional inference model can be seen as a Bayesian
model where the hyperpopulation of studies is con-
ceived as generating a prior distribution of study effect
size parameters (see Bayesian Statistics). The uncon-
ditional model may be appropriate when combining
evidence about a treatment that is implemented
somewhat differently in every study, giving rise to a
distribution of treatment effects corresponding to
variation in implementation.

Inference models are distinguished from the stat-
istical procedures described below because the type of
inference intended is logically prior and should de-
termine the statistical procedures that are used. Fixed-
effects statistical procedures are appropriate for
conditional inferences and random-effects or Bayesian
procedures are appropriate for unconditional infer-
ences.

2.2 Fixed-effects Statistical Procedures

Fixed-effects statistical procedures are designed to
make conditional inferences. Let θ

�
,…, θ

k
be the effect-

size parameters from k studies; let T
�
,…, T

k
be the

corresponding estimates observed in the studies, and
let �

�
,…, �

k
be the variances (squared standard errors)

of those estimates. These �
i
are called the conditional

error variances to emphasize that they are the vari-
ances of T

i
conditional on θ

i
.

Assume that the T
i
are independent and that each T

i

is approximately normally distributed given θ
i
. Note

that the normality assumption may not be realistic in
all situations. Where it is not, other procedures are
needed that are adapted to the particular situation. If
the effect-size parameters are equal or nearly so (that
is, if θ

�
�…� θ

k
� θ), then the fixed-effects estimate

of θ is the weighted mean T�
�
, given by
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�k
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and the standard error SE(T�
�
) of T�

�
is the square root

of σ�
�
; that is, SE(T�

�
)�σ

�
. T

�
, …, T

k
are normally

distributed; it follows that the linear combination T�
�
is

also normally distributed.
If T

�
, …, T

k
all estimate the same underlying effect

size, that is if θ
�
�…� θκ � θ, then T�

�
estimates θ,

and a 100(1�α) percent confidence interval for θ is
given by

T�
�
�Cα/�

σ
�
� θ�T�

�
�Cα/�

σ
�

(3)

where Cα/�
is the two-tailed critical value of the

standard normal distribution (e.g., Cα/�
� 1.96 for α�

.05) and σ�
�
is the sampling variance of T�

�
(Eqn. (2)). If

the confidence interval does not include zero, we reject
the hypothesis that θ� 0 at the 100α percent signifi-
cance level (see Hypothesis Testing in Statistics; Esti-
mation: Point and Inter�al).

To assess the heterogeneity of effect parameters in
fixed-effects models, a test of the hypothesis that
θ
�
�…� θ

k
is often employed. The test uses the

statistic

Q� �
k

i=�

w
i
(T

i
�T�

�
)� (4)

which has a chi-square distribution with k�1 degrees
of freedom when the effect size parameters are the
same in all studies. Large values of Q lead to rejection
of the hypothesis that the effect sizes are homogeneous.

2.3 Random-effects Statistical Procedures

Random-effects statistical procedures are designed to
make unconditional inferences. That is, they allow
inferences about effect-size parameters in a universe of
studies from which the observed studies are a sample.
Use the same notation for effect-size parameters, their
estimates, and the sampling error variances of the
estimates. Let µ

�
be the mean of the population from

which the effect-size parameters θ
�
, …, θ

k
were sam-

pled; let τ� be the variance of that mean. The model for
the effect size estimates is

T
i
� θ

i
�ε

i
�µ

�
�ξ

i
�ε

i
(5)

where ξ
i
� θ

i
�µ

�
is a study-specific random effect and

ε
i
�T

i
�θ

i
is the sampling error as in the fixed-effects

model. Thus τ� is the variance of ξ
i
and represents a

component of variation due to between-study dif-
ferences in effect parameters.

Although statistical procedures can be more com-
plex in the case of random-effects models, the most
frequently used procedure estimates µ

�
by a weighted
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mean of the effect-size estimates using slightly different
weights from those employed in the fixed-effects
procedure. Here, the weights include an additional
component of variation, τ�, which describes between-
study variation in effect size parameters. This variance
component is estimated by

τ� ��
Q�(k�1)

c
(6)

where c is given by

c� �
k

i=�

w
i
�

�k

i=�

(w
i
)�

�k

i=�

w
i

(7)

and Q is given in Eqn. (4). When Eqn. (6) produces a
negative result, the estimate is set to zero. The
unconditional variance �*

i
of T

i
is

�*

i
� �

i
�τ� � (8)

where the asterisk denotes that this is the uncon-
ditional or random-effects variance. The weights used
to compute the weighted mean are w*

i
� 1��*

i
. The

random-effects weighted mean is given by

T� *
�
�

�k

i=�

w*

i
T

i

�k

i=�

w*

i

(9)

Note that T� *
�

depends on τ� � because w
i

* does. The
variance of T� *

�
is the reciprocal of the sum of the

random-effects weights, that is,

σ*�
�

�
1

�k

i=�

w*

i

(10)

The standard error SE(T� *
�
) of the mean effect estimate

T� *
�

is the square root of its sampling variance:
SE(T� *

�
)�σ*

�
. If both the effect-size estimates and the

effect-size parameters are normally distributed, then
T� *

�
is also normally distributed.

An approximate 100(1�α) percent confidence in-
terval for the mean effect µ

�
is given by

T� *
�
�Cα/�

σ*
�
�µ

�
�T� *

�
�Cα/�

σ�*
(11)

where Cα/�
is the two-tailed critical value of the

standard normal distribution and σ*�
�

is the variance of
T� *

�
given in Eqn. (10). If the confidence interval does

not include zero, one rejects the hypothesis that
µ

�
� 0 at the 100α percent significance level.
The between-studies variance component τ� is the

natural characterization of between-study heterogen-

Figure 1
Student attitude effect size estimates

eity in random-effects models. The test for hetero-
geneity using the Q statistic described in connection
with fixed-effects models is also a test of the hypothesis
that τ�� 0.

2.4 Bayesian Statistical Procedures

The random-effects procedure above gives an estimate
of the average effect size that depends on τ� �, which is
estimated from the data. When the number of studies
is small, the uncertainty of this estimate can be rather
large, and a variety of values of τ� are almost equally
consistent with the data. Bayesian procedures for
estimating the average effect size essentially compute
the random-effects estimate of the mean conditional
on τ�, and average these conditional means, giving
weight to each that is proportional to the posterior
probability of τ� given the data. Bayesian procedures
can also provide improved estimates of individual
study effect sizes using information from the entire
collection of effect sizes, and have some logical
advantages for unconditional inference (for more
information see DuMouchel 1990 or Hedges 1998).

2.5 Fixed and Random Effects: An Example

Figure 1 depicts effect sizes with 95 percent confidence
intervals from a typical small meta-analysis. The data
are taken from a study of the effects of open education
on student attitudes toward school (Hedges et al.
1981). Positive effect sizes correspond to improve-
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ments in attitude associated with open education. The
studies are equivocal with respect to the effect of open
education on attitude, with five of the 11 confidence
intervals including zero.

In this data set, the fixed-effects estimate, T�
�
, of the

population effect (from Eqn. (1)) is 0.288. The
standard error of that estimate (Eqn. (2)) is 0.056, so
that a 95 percent confidence interval for θ (Eqn. (3)) is
0.178–0.398. However, the Q statistic (Eqn. (4)) for
this data set is 23.459, which is distributed as a chi-
square on 10 degrees of freedom if the effects are
homogeneous. The test rejects homogeneity, p� 0.01.
That is, the effects appear to be heterogeneous.

The estimated variance component τ� � (Eqn. (6)) is
0.047. When that additional component of variation is
incorporated in the weights, the resulting random-
effects estimate of µ

�
(Eqn. (9)) is 0.303. The cor-

responding standard error (Eqn. (10)) is 0.088, and a
95 percent confidence interval for the mean of the
distribution of true effects (Eqn. (11)) is 0.131–0.475.
Note that the precision of estimation is lower in the
random-effects analysis.

3. Modeling Between-study Variation in Effect
Sizes

It is often desirable to examine the relation between
effect sizes and study-level covariates that may rep-
resent methodologically or substantively important
characteristics of the studies (such as treatment in-
tensity or dosage, treatment type, study design, subject
population). Such modeling must be considered cor-
relational, since there is no random assignment of
studies to have different characteristics. Care should
be employed in the interpretation of patterns of
relations between study-level covariates and effect
size. It is not uncommon for several covariates to
explain essentially the same pattern of variation,
making interpretations ambiguous.

Just as in the case of estimating the mean effect
across studies, there are two inference models: con-
ditional (which allows inferences about the parameters
of the particular studies observed) and unconditional
(which allows inferences about the parameters of
studies from which the studies observed are considered
a sample). In either inference model, the inferences are
usually considered conditional on the values of the
study level covariates observed (see Linear Hypothesis:
Regression (Basics); Linear Hypothesis).

3.1 Fixed-effects Models

In describing the modeling of between-study variation,
it is helpful to use matrix notation. Denote the k-
dimensional vectors of population and sample effect
sizes by θ� (θ

�
, …, θ

k
)� and T� (T

�
, …, T

k
)�, respect-

ively. Suppose that the effect-size parameter θ
i
for the

ith study depends on a vector of p�k fixed study-level
covariates x

i
� (x

i�
, …, x

ip
)� such as treatment dosage

or length of follow-up. Specifically, assume that

θ
i
� β

�
x

i�
�…�β

p
x

ip
, i� 1, …, k (12)

where β
�
,…, β

p
are unknown regression coefficients.

The matrix

X�

x
��

x
��

� x
�p

x
��

x
��

� x
�p

� � � �

x
k�

x
k�

� x
kp

(13)

is called the design matrix in regression analysis, and is
assumed to have no linearly dependent columns; that
is, X has rank p. The set of equations can be written
succinctly in matrix notation as

θ�Xβ (14)

where β� (β
�
, …, β

p
)� is the p-dimensional vector of

regression coefficients.
The model for T can be written as

T� θ�ε�Xβ�ε (15)

where ε� (ε
�
, …, ε

k
)��T�θ isak-dimensionalvector

of residuals. The linear model T�Xβ�ε for the effect
sizes is analogous to the model that is the basis for
ordinary least squares regression analysis. Because
ε�T�θ, the distribution of ε is approximately
k-variate normal with means zero and diagonal
covariance matrix V given by

V�Diag(�
�
, �

�
, …, �

k
) (16)

Because the elements of ε are independent but not
identically distributed, we use the method of weighed
least squares to obtain an estimate of β.

The generalized least-squares estimator is

β� � (X�V−�X)−�X�V−�T (17)

which has a normal distribution with mean β and
covariance matrix Σ given by

Cov(β� )�Σ� (X�V−�X)−� (18)

The distribution of β� can be used to obtain tests of
significance or confidence intervals for components of
β. If σ

jj
is the jth diagonal element of Σ, and β�

(β
�
, …, β

p
)� then a 100(1�α) percent confidence in-

terval for β
j
, 1� j� p, is given by

β�
j
�Cα/�

�σ
jj
� β

j
� β�

j
�Cα/�

�σ
jj

(19)
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where Cα/�
is the 100α percent two-tailed critical value

of the standard normal distribution.
The error sum of squares statistic

Q
E
�T�[V−��XV−�(XV−�X)−�X�V−�]T (20)

tests the goodness of fit of the regression model. When
the model is correctly specified (that is, when θ�Xβ),
Q

E
has a chi-square distribution with k�p degrees of

freedom, so that large values of Q
E

indicate that fit is
poor.

3.2 Mixed-effects Models

As in the fixed-effects model, we assume that each T
i
is

normally distributed about θ
i
with (conditional) vari-

ance ν
i
. However, in the case of the mixed model, the

predictor variables are not assumed to explain all of
the variation in θ

i
. Rather, there is an additional

component of variance τ� that is not explained by the
p study-level covariates X

�
,…, X

p
. The linear model is

θ
i
� β

�
x

i�
���β

ip
�ξ

i
(21)

where x
i�
, …, x

ip
are the values of the predictor

variables X
�
, …, X

p
for the ith study, β

�
, …, β

p
are

unknown regression coefficients, and ξ
i
is a random

effect with variance τ�.
The k�p design matrix X, and the k-dimensional

vectors of population and sample effect sizes θ�
(θ

�
, …, θ

p
)� andT� (T

�
, …, T

k
)�, are the same as in the

fixed-effects model. The set of equations can be written
in matrix notation as

θ�Xβ�ξ (22)

where ε� (ε
�
, …, ε

p
)� is the p-dimensional vector of

regression coefficients, and ξ� (ξ
�
, …, ξ

p
)� is the k-

dimensional vector of study-specific random effects.
The model for the observations T can be written as

T� θ�ε�Xβ�ξ�ε�Xβ�η (23)

where ε� (ε
�
, …, ε

k
)��T�θ is a k-dimensional

vector of residuals of T about θ, and η� ξ�ε is a k-
dimensional vector of residuals of T about Xβ.

The usual estimator of the residual variance com-
ponent is given by

τ� �� (Q
E
�k�p)�c (24)

where Q
E
is the residual sum of squares from the fixed-

effects weighted regression (Eqn. (20)). The constant c
is given by

c� tr(V−�)� tr[(X�V−�X)−�X�V−�X] (25)

where V�Diag(�
�
, …, �

k
) is a k�k diagonal matrix of

conditional variances and tr(A) is the trace of the
matrix A.

The distribution of η� ξ�ε has mean zero and a
diagonal covariance matrix given by Diag(�

�
�τ�,

�
�
�τ�, …, �

k
�τ�). Using the estimate τ� � in place of τ�,

one may compute the k�k diagonal matrix V*, an
estimate of the unconditional covariance matrix of T,
by

V* �Diag(�
�
�τ� �, �

�
�τ� �, …, �

k
�τ� �) (26)

The generalized least squares estimator of β under the
model using the estimated covariance matrix V* is

β* � (X�V*−�X)−�X�V*−�T (27)

which is approximately normally distributed with
mean β and covariance matrix Σ* given by

Σ* � (X�V*−�X)−� (28)

The distribution of β* can be used to obtain tests of
significance or confidence intervals for components of
β. If σ*

jj
is the jth diagonal element of Σ*, and β�

(β
�
,…, β

p
)�, then an approximate 100(1�α) percent

confidence interval for β
j
, 1� j� p, is given by

β*

j
�Cα/�

�σ*

jj
� β

j
� β*

j
�Cα/�

�σ*

jj
(29)

where Cα/�
is the 100α percent two-tailed critical value

of the standard normal distribution.

3.2.1 Relation to hierarchical linear models. The
mixed models considered here are related to the hi-
erarchical linear model, a special case of the general
mixed linear model, which finds wide application in
the social sciences (see Hierarchical Models: Random
and Fixed Effects; also Goldstein 1987, Bryk and
Raudenbush 1992). There has been considerable
progress in developing software to estimate and test
the statistical significance of parameters in these
models. In these models, the data are regarded as
hierarchically structured, and a model is defined for
each level of the hierarchy. In meta-analysis, level I
is that of the study and the model for level I is

T
i
� θ

i
�ε

i
, i� 1, …, k (30)

where ε
i
is a sampling error of T

i
as an estimate of θ

i
.

Level II of the model describes between-study vari-
ation in the study-specific effect-size parameters (the
θ
i
). The linear model above implies a level II model like

θ
i
� β

�
�β

�
x

i�
� … �β

p
x

ip
�ξ

i
(31)

where ξ
i
is a study-specific random effect. Most of the

attention in estimating these models has focused on
the case where both the ε

i
and the ξ

i
are normally

distributed with zero mean and unknown variances,
that is ε

i
�N(0, �) and ξ

i
�N(0, τ�), i� 1, …, k.

There are two important differences between the
hierarchical linear models usually studied and the
model used in meta-analysis. The first is that, in meta-
analytic models, the variances of the sampling errors
ε
�
, …, ε

k
are not identical across studies. The sampling

error variances depend on various aspects of study
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design (particularly sample size) that are rarely con-
stant across studies. The second is that the sampling
error variances in meta-analysis are assumed to be
known. Therefore the model used in meta-analysis is a
special case of the general hierarchical linear model
where the level I variances are unequal, but known.
Software for the analysis of hierarchical linear models
can be used for mixed model meta-analysis if it permits
the specification of first-level variances that are un-
equal but known, as do to the programs HLM
(Raudenbush et al. 2000) and SAS PROC MIXED
(SAS 6.12 1996).

Methods for Bayesian analyses of hierarchical
mixed linear models are also available (see Seltzer et al.
1996 for a general treatment or DuMouchel 1990 or
Hedges 1998 for applications to meta-analysis).

3.3 Fixed- and Mixed-effects Explanatory Models:
An Example

In the data set depicted in Fig. 1 (and employed in
Sect. 2.5 to illustrate fixed- and random-effects analy-
ses), the first three effects are from studies of kinder-
garten through third-grade classrooms, and the
remaining effects are from grades four through six.
The tendency for theK-3 effects to be positivewarrants
further investigation. If we construct a linear model
that incorporates an indicator of grade level as a
predictor, the fixed-effects estimates of the intercept
(K-3 effect) and slope (which represents a decrement
associated with the higher grade levels) from Eqn. (17)
are 0.517 and �0.316. The standard error of the slope
(from Eqn. (18)) is 0.122, so that a 95 percent
confidence interval for the difference between the K-3
effect and the 4–6 effect (Eqn. (19)) is �0.555 to
�0.077. Since that interval fails to include zero, we
can reject at the 0.05 level the null hypothesis that
there is no difference between grade levels. However,
Q

E
, the test of model fit (Eqn. (20)), is 16.997 on nine

degrees of freedom, p� 0.05. Hence, we conclude
that, even though the explanatory variable is signifi-
cant, the effects are still heterogeneous.

The estimated variance component (Eqn. (24)) is
0.028. Note that this is substantially lower than the
estimate of 0.047 in the simple random-effects analysis
(Sect. 2.5). That is because a part of the variability that
was absorbed by the variance component has now
been attributed to the grade-level indicator. The
random-effects estimates of the slope and intercept in
this mixed model are 0.517 and �0.302, and the
standard error of the slope is 0.124. A 95 percent
confidence interval for the decrement associated with
being in a higher grade is now �0.635 to 0.031. Hence,
if our interests demand unconditional inference, we
would not reject the null hypothesis that the two age
groups exhibit the same average attitude change.

4. Conclusions and Suggestions for Further
Reading

There are two basic inference models in meta-analysis
(conditional and unconditional) and two classes of
statistical procedures used in combining effect size
estimates (fixed- and mixed-effects procedures). Baye-
sian procedures are closely related to mixed models. In
either case, statistical methods that weight estimates
by the inverse of the conditional or unconditional
variance are used for analysis. Typical analyses involve
computing an overall mean effect size, assessing
heterogeneity, and modeling variation in effect sizes
across studies.

The articles Meta-analysis: O�er�iew and Meta-
analysis in Practice provide further introduction to
meta-analysis. For more information on the general
process of integrating research and related statistical
tools, the reader may find useful: Cooper (1989),
Cooper and Hedges (1994), Hedges and Olkin (2001),
Rosenthal (1991), and Strangl and Berry (2000).
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Metacognitive Development: Educational

Implications

Metacognition is broadly defined as cognition about
one’s own cognitions. John Flavell’s (1979) seminal
article on developmental aspects of metacognition and
metacognitive monitoring stimulated two decades of
empirical and conceptual work in developmental as
well as educational and mainstream cognitive psy-
chology. The basic proposal outlined by Flavell was
that developmental changes in metacognitive knowl-
edge mediate developmental changes in cognitive
performance. Metamemory, one subtype of meta-
cognition that refers to knowledge about memory, has
attracted particularly strong research interest in de-
velopmental psychology. Given that research devoted
to aspects of metamemory and its importance for
education has created by far the most findings in the
field, the emphasis of the present overview will be on
memory knowledge and its implications. However,
most of what will be said about metamemory can be
easily generalized to metacognitive knowledge related
to a variety of problem-solving activities.

1. Conceptualizations and Models of
Metamemory

The concept of metamemory was introduced by John
Flavell and colleagues to refer to knowledge about
memory processes and contents. In their taxonomy of
metamemory, Flavell and Wellman (1977) distin-
guished between two main categories, ‘sensitivity’ and
‘variables.’ The ‘sensitivity’ category referred to
mostly implicit, unconscious behavioral knowledge of
when memory is necessary, and thus was very close to
subsequent conceptualizations of procedural meta-
cogniti�e knowledge. The ‘variables’ category referred
to explicit, conscious, and factual knowledge about
the importance of person, task, and strategy variables
for memory performance. This is also known as
declarati�e metacogniti�e knowledge. Metamemory
about person variables includes knowledge about how,
when, and why one remembers or forgets. Meta-
memory about task variables comprises knowledge
about task influences on memory performance, for
instance, knowledge that shorter item lists are easier to

remember than long lists. Finally, metamemory about
strategies refers to knowledge about advantages and
possible problems of memory strategies.

This taxonomy of metamemory was not intended to
be exhaustive. Since the late 1970s, a number of other
theorists have contributed to the development of
metamemory theory (for recent reviews, see Holland
Joyner and Kurtz-Costes 1997, Schneider 1999,
Schneider and Pressley 1997). For instance, Paris and
colleagues (e.g., Paris and Oka 1986) introduced a
component called ‘conditional metacognitive knowl-
edge’ that focused on children’s ability to justify or
explain their decision concerning memory activities.
Whereas the declarative metamemory component
introduced by Flavell and Wellman focused on ‘know-
ing that’, conditional metamemory referred to ‘know-
ing why.’ The procedural metamemory component,
that is, children’s ability to monitor and regulate their
memory behavior (‘knowing how’) was thoroughly
analyzed by Ann Brown and colleagues (e.g., Brown
et al. 1983). Here, the frame of reference was the
competent information processor, one possessing an
efficient ‘executive’ that regulated cognitive behaviors.
Brown and colleagues could demonstrate that memory
monitoring and regulation processes play a large role
in complex cognitive tasks such as comprehending and
memorizing text materials.

Although more recent conceptualizations of meta-
cognition have expanded the scope of the theoretical
construct, they also make use of the basic distinction
between declarative and procedural knowledge. For
instance, Wellman (1990) has linked the declarative
metacognitive component to the broader concept of
children’s ‘theory of mind’, which focuses on classes of
knowledge about the inner mental world and cognitive
processes that develop during the preschool years.
Pressley, Borkowski, and colleagues have systemati-
cally considered declarative and procedural com-
ponents of metacognition in developing a theoretical
model that emphasizes the dynamic interrelations
among strategies, monitoring abilities, and motivation
(e.g., Pressley et al. 1989). In their ‘good information-
processing model’, metamemory is conceptualized in
terms of a number of interactive, mutually dependent
components such as domain knowledge, meta-
cognitive knowledge, and monitoring efficiency.

It should be noted that conceptualizations of meta-
cognition and metamemory in the fields of general
cognitive psychology, social psychology, and the
psychology of aging differ from this taxonomy. For
instance, popular conceptualizations of metacognition
in the field of cognitive psychology exclusively elab-
orate on the procedural component, focusing on the
interplay between monitoring and self-control (see
Nelson 1996). On the other hand, when issues of
declarative metamemory are analyzed in the fields of
social psychology and gerontology, the focus is on a
person’s belief about memory phenomena and not on
veridical knowledge.
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In a recent article, O’Sullivan and Howe (1998)
propose a similar view for developmental research,
arguing that metamemory should be conceptualized as
personalized, constructed knowledge consisting of
both accurate and naive beliefs. Although there are
certain advantages of such a view, in particular with
regard to research devoted to developmental changes
in young children, O’Sullivan and Howe’s position
that the true–false belief distinction is not of pre-
eminent importance in metamemory development
remains controversial in the field. Anyway, the fact
that different conceptualizations of metamemory exist
in different areas of psychology illustrates the fuzzi-
ness of the concept and the need to carefully define the
term in order to avoid misunderstandings. The con-
cept of metamemory used in the rest of this article
refers to both declarative and procedural knowledge
components.

2. Assessment of Metamemory

There are a variety of measures that have been used to
capture what children know about memory. Most
measures of declarative, factual knowledge have
utilized interviews or questionnaires that focus on
knowledge about person variables, task demands, and
strategies. Whereas earlier instruments suffered from
methodological problems, more recent interviews and
questionnaires showed better psychometric properties
such as sufficient reliability and validity (Schneider
and Pressley 1997). Moreover, it was shown that
nonverbal techniques helped in assessing young
children’s declarative knowledge. For instance, one
task required young children to distinguish effective
from poor strategies while watching a model executing
the strategies on video. In another successful pro-
cedure (‘peer-tutoring task’) older children were asked
to tutor a younger child about how to do a certain
memory task in order to maximize learning. Peer
tutoring is likely more motivating to young children
than interviews, and they tend to be more explicit
when answering a question of an older child as
compared with that of an adult (who already seems to
know everything).

Procedural metamemory has been assessed through
concurrent measurement of memory and meta-
memory. In this case, children are asked to perform a
memory task and to simultaneously (or immediately
afterwards) report their knowledge about how they
performed the task and about factors that may have
influenced their performance. Whereas some tasks
focus on monitoring activities, others assess the impact
of self-control and regulation. Examples of the former
category include performance predictions which are
made prior to study and involve estimation of how
much will be remembered, as well as feeling-of-
knowing (FOK) judgments. FOK tasks require chil-
dren to estimate whether an item that currently cannot

be recalled will be recognized if the experimenter
provided it. These FOK ratings are then related to
subsequent performance on a recognition test that
includes nonrecalled items.

A number of concerns have been raised about
measures of procedural metamemory. However, al-
though there is not a perfect index of metamemory,
many of the measurement problems that metamemory
researchers confront are similar to measurement prob-
lems in other areas of psychology.

3. De�elopment of Metamemory

A lot of metamemory data have been produced since
the early 1980s, much of which was highly informative
about children’s knowledge about memory. We now
understand better both (a) children’s long-term, fac-
tual (declarative) knowledge about memory, and (b)
their abilities to monitor memory.

3.1 Children’s Factual Knowledge About Memory

Using sensitive methods that minimize demands on
the child, it is possible to demonstrate some rudi-
mentary knowledge of metamemorial facts in pre-
schoolers. For instance, they understand mental
words, distinguish between important vs. less im-
portant elements in picture stories, and know about
the relevance of retrieval strategies when performing
on a hide-and-seek task. Knowledge of facts about
memory is more impressive in the elementary-grade
years, and much more complete by the end of
childhood. Nonetheless, knowledge of memory, in
particular, knowledge about the interactions of meta-
memory variables or understanding of the relative
importance of text elements continues to develop.

One of the most important findings produced by
metamemory researchers is that there is increasing
strategy knowledge with increasing age. However,
there is also increasing evidence that many adolescents
(including college students) have little knowledge of
some powerful and important memory strategies (for
details, see Pressley and McCormick 1995).

3.2 De�elopment of Procedural Metamemory

Compared with the age trends demonstrated for de-
clarative metamemory, the situation regarding pro-
cedural metamemory is less clear. Research focusing
on monitoring (e.g., FOK tasks) has shown that even
young children seem to possess the skills relevant for
the solution of FOK and performance prediction
problems when task difficulty is adequate. Thus the
ability to monitor one’s own memory activities can be
already high in young children and seems to improve
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continuously during the early elementary school years.
However, the evidence regarding developmental
trends is not consistent, with some studies showing
better performance in younger than in older children
(for a review, see Schneider 1999).

On the other hand, the available evidence on the
development of self-regulation skills shows that
there are clear increases from middle childhood to
adolescence. Spontaneous and effective use of self-
regulation skills occurs only in highly constrained
situations during the grade-school years and continues
to develop well into adolescence. Comparisons of
younger and older children in ‘study-time appor-
tionment’ tasks indicate that it is the interplay between
monitoring and self-regulatory activities that develops
with age. That is, when the task is to learn item pairs
of varying difficulty, both younger and older children
show adequate monitoring skills in that they are well
able to distinguish difficult from easy item pairs.
However, only the older children allocate study time
differentially, spending more time on the difficult than
on the easier items. In comparison, younger children
typically spend about the same amount of time on easy
pairs as they spend on hard pairs.

3.3 Metamemory–Memory Relations

From a developmental and educational perspective,
the metamemory concept seems well-suited to explain
children’s production deficiencies on a broad variety
of memory tasks. Empirical research was stimulated
by the belief that young children do not spontaneously
use memory strategies because they are not familiar
with those tasks and thus do not know anything about
the advantages of strategy use. This should change
soon after children enter school and are confronted
with a large number of memory tasks. Experience with
such tasks should improve strategy knowledge (meta-
memory), which in turn should have an impact on
memory behavior (i.e., strategy use). Thus, the major
motivation behind studying metamemory and its
development has been the assumption that although
links between metamemory and memory may be weak
in early childhood, they should become much stronger
with increasing age.

Overall, the empirical findings do not indicate such
a strong relationship. Narrative and statistical meta-
analyses have shown that there are moderate, non-
trivial quantitative associations between metamemory
and memory. For instance, Schneider and Pressley
(1997) reported an overall correlation of about 0.40
based on about 60 publications and more than 7000
children and adolescents. Qualitative reviews of the
various metamemory–memory relations make obvi-
ous, however, that no single statistic could capture the
diversity and richness of the findings. In general, the
evidence points to a bidirectional, reciprocal relation-
ship between metamemory and memory behavior.

Metamemory can influence memory behavior, which
in turn leads to enhanced metamemory.

Although there are several reasons for the fact that
the link between metacognition and cognitive per-
formance is not always as strong as it could be,
undoubtedly one of the major mediators is motivation.
Empirical research has shown that metamemory–
memory performance relationships are particularly
impressive when participants are highly motivated to
achieve a certain goal. Under these circumstances, all
available ressources will be activated to cope with task
demands, including declarative and procedural meta-
cognitive knowledge (cf. Borkowski and Mutukrishna
1995).

4. Metacognition and Education

Most of memory development is not so much a
product of age but of education. One way in which
parents and teachers facilitate cognititive development
is by nurturing the development of children’s meta-
cognition. For instance, a cross-cultural study by Carr
and colleagues (Carr et al. 1989) examined differences
in the amount of instruction that US and German
parents provided to their children at home. Carr and
colleagues found that German parents, in contrast to
US parents, reported more instruction of strategies,
checked homework more often, and also used games
that promoted thinking. These differences in home
instruction were accompanied by superior strategy use
by German children on the memory tasks provided in
school. Carr et al. (1989) concluded from this that
parental instruction is an important facilitator of
children’s further metacognitive development.

One rather new area of metamemory research
involves applications of metacognitive theory to edu-
cational settings. It was assumed that children’s
experiences at school must play an important role in
shaping their use of and knowledge about how to learn
and remember. However, observations of normal
classroom situations did not always prove that
teachers foster children’s metacognitive development.
For instance, Moely and colleagues observed in
classrooms to find out how elementary teachers
instructed strategy use and memory knowledge as they
presented lessons to children in Grades K to 6 (see the
overview by Moely et al. 1995). Teachers varied widely
in the extent to which they focused on how children
might adjust or regulate their cognitive activities in
order to master a task. Efforts also varied widely
depending on the subject matter under consideration.
When Moely and colleagues first looked at a broad
range of instructional effort, they found low levels of
strategy instruction. However, teachers were found to
be more likely to offer suggestions for strategy use
when teaching math problem solving.

Although rich strategy instruction is not common in
schools, it can be successfully implemented. Several
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comprehensive research projects focused on reading
instruction and comprehension monitoring (cf.
Borkowski and Mutukrishna 1995, Paris and Oka
1986). A particularly important instructional pro-
cedure in this context is reciprocal teaching (Palincsar
and Brown 1984). Reciprocal teaching takes place in a
collaborative learning context and involves guided
practice in the flexible use of the following four
comprehension monitoring strategies: questioning,
summarizing, clarifying, and predicting. The novice’s
role is facilitated by the provision of scaffolding by the
expert (teacher). Skills and strategies are practiced in
the context of reciprocal teaching dialogs. The teacher
and the students take turns leading discussions re-
garding the contents of a text they are jointly at-
tempting to understand. Overall, this instructional
approach has proven to be extraordinarily successful
both with normal and learning-disabled students.

Further, very ambitious programs have been under-
taken by Pressley and colleagues in order to evaluate
effective instructional programs in US public school
systems (see Pressley and McCormick 1995, Schneider
and Pressley 1997). Strategy instruction was not
conducted in isolation, but was viewed as an integral
part of the curriculum, and thus was taught as part of
language arts, mathematics, science, and social
studies. The goal was to simultaneously enhance
children’s repertoires of strategies, knowledge, meta-
cognition, and motivation. Pressley and colleagues
found that effective teachers regularly incorporated
strategy instruction and metacognitive information
about flexible strategy use and modification as a part
of daily instruction. This research and the applied
studies outlined above have enhanced greatly our
understanding of how to establish long-term strategy
instruction in educational contexts that not only is rich
in metamemory and motivational enhancement, but
also helps most students to accomplish their academic
goals.

See also: Cognitive Development: Learning and
Instruction; Cognitive Styles and Learning Styles;
Competencies and Key Competencies: Educational
Perspective; Explanation-based Learning, Cognitive
Psychology of; Instructional Technology: Cognitive
Science Perspectives; Learning to Learn; Memory
Development in Children; Metamemory, Psychology
of; Self-regulated Learning; Tacit Knowledge, Psy-
chology of
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Metamemory, Psychology of

This article is an overview of psychological research
on metamemory, which is a subset of metacognition.
Metacognition is the scientific investigation of an
individual’s cognitions about his or her own cog-
nitions. In particular, metamemory is the subset of
metacognition that emphasizes the monitoring and
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control of one’s own memory processing, both during
the acquisition of new information into memory and
during the retrieval of previously acquired memories.

What makes the investigation of metacognition
scientific is that the theories of metacognition attempt
to account for empirical data about metacognition.
Related to that, one of the oldest topics in psychology
is the topic of consciousness, and early twentieth-
century textbooks about psychology frequently de-
fined psychology as the scientific investigation of
consciousness. Theories of an individual’s cognitions
about his or her own cognitions may appear to be
similar to what some people would regard as con-
sciousness, especially self-consciousness. This is not
surprising, because the development of theories of
consciousness can be affected by the empirical findings
about metacognition, in at least two ways (Nelson
1996): first, the empirical findings pose a challenge to
theories of consciousness insofar as such theories
should be able to account for the empirical findings
about how people monitor their own cognitions, and
hence such theories can sometimes be disconfirmed by
particular empirical findings; second, the empirical
findings may provide clues that can inspire new
theories of consciousness (e.g., see Flanagan 1992).
Thus the interplay between metacognition and con-
sciousness can be expected to be symbiotic, with each
of those affecting the other (e.g., special issue of
Consciousness and Cognition, 2000).

Two major subdivisions of metacognition are (a)
metacognitive knowledge (i.e., what people know
about their own cognitions as based on their life
history) and (b) on-line metacognitions comprised of
metacognitive monitoring and metacognitive control
of one’s own cognitions.

The first of those subdivisions includes autobio-
graphical facts such as ‘I remember things better when
I see them than when I hear them’ or ‘I usually
remember the gist of the text better than the exact
words thatwere in the text.’ Metacognitive knowledge,
especially the development of metacognitive knowl-
edge, has been studied extensively in children (e.g.,
Kreutzer et al. 1975).

The second of those subdivisions involves questions
about the way in which people monitor their on-going
cognitions and also the way in which people control
their on-going cognitions. The key notion is that the
distinction between the meta level versus the object
level is relational rather than absolute. Put another
way, no particular aspect of cognition is always at the
meta-level in any absolute sense. Instead, if one aspect
of cognition is monitoring or controlling another
aspect of cognition, then we regard the former aspect
as metacognitive in relation to the latter aspect. An
example may help to clarify this and may also help
illustrate the kinds of metacognition that currently are
being researched. Imagine that you are asked what the
capital of Australia is. You might recall the name of an
Australian city, and after you say it, you might be

asked how confident you are that the answer you
recalled is correct. Thus your confidence judgment
(e.g., ‘50 percent’) is at the meta-level, relative to your
recall response (e.g., ‘Sydney’). However, if you are
then asked to tell how accurate that particular con-
fidence judgment is, you might put an interval around
the confidence judgment (e.g., ‘somewhere between 40
and 60 percent’ or ‘somewhere between 30 and 70
percent’); then the original confidence judgment of ‘50
percent’ is at the object level, relative to the confidence
interval. Thus a given cognition can be either an
object-level cognition (if it is the object of some other
cognition that is monitoring or controlling it) or a
meta-level cognition (if it is monitoring or controlling
some other cognition).

In the heavily researched area of metacognition
referred to as ‘metamemory,’ the monitoring and
control are of one’s own memory during the ac-
quisition of new information and during the retrieval
of previously acquired information. Before about
1950, many researchers conceptualized people as
blank slates, and the way that acquisition was believed
to occur was that the individual was assumed to be
passive, having little or no control over his or her own
acquisition. However, since the 1950s, researchers
began to conceptualize the individual as having
substantial control over acquisition and as being active
rather than passive, both during the acquisition of new
information and during the retrieval of previously
learned information.

Consider this concrete example. Suppose that a
student is studying for an examination that will soon
occur on French–English vocabulary such as chateau
� castle. We suppose that several monitoring and
control processes will be activated while the student is
learning the new vocabulary and while the student is
attempting to retrieve the answers during the sub-
sequent examination. Some of those monitoring and
control processes are discussed in the next section (a
theoretical framework that integrates these processes
into an overall system can be found in an article by
Nelson and Narens 1990).

1. Metacogniti�e Monitoring

The various metacognitive monitoring processes are
differentiated in terms of when they occur during
acquisition and retrieval, and also in terms of whether
they pertain to the person’s future performance
(prospective monitoring) or the person’s past per-
formance (retrospective monitoring). Consider each
of those in turn.

1.1 Prospecti�e Monitoring

1.1.1 Ease-of-learning judgments. Even prior to ini-
tiating the intentional acquisition of to-be-learned
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items, some metacognitive monitoring occurs. An
ease-of-learning judgment is the person’s judgment of
how easy or difficult the items will be to acquire. For
instance, the person might believe that che�al�
horse will be more difficult to learn than chateau�
castle. Underwood (1966) showed that learners are
somewhat accurate—not perfectly, but well above
chance—at predicting which items will be easiest to
learn. The learners’ predictions of how easy it would
be to learn each item, made in advance of the pre-
sentation of those items for study, were positively
correlated with subsequent recall after a constant
amount of study time on every item. That is, the
items people predicted would be easiest to learn had
a greater subsequent likelihood of being recalled than
items predicted to be hardest to learn.

1.1.2 Judgments of learning. The next kind of moni-
toring occurs during or soon after acquisition. The
learner’s judgment of learning is his or her prediction
of the likelihood that a given item will be remem-
bered correctly on a future test. Arbuckle and Cuddy
(1969) showed that the predictive accuracy of
people’s judgments of learning is above chance but
far from perfect, similar to the situation for ease-of-
learning judgments. Research by Leonesio and
Nelson (1990) showed that judgments of learning are
moreaccurate thanease-of-learning judgments forpre-
dicting eventual recall, perhaps because people’s judg-
ments of learning can be based on what learners
notice about how well they are mastering the items
during acquisition. Mazzoni and Nelson (1995) show-
ed that judgments of learning are more accurate when
the learning is intentional rather than incidental, even
when the amount recalled is the same for intentional
versus incidental learning.

In regard to intentional leaning, two examples
illustrate how widely the accuracy of judgments of
learning can vary. First, in situations such as the
acquisition of foreign-language vocabulary as dis-
cussed above, Nelson and Dunlosky (1991) found that
people’s judgments of learning can be almost perfectly
accurate if the judgment of learning is made not
immediately after studying a given item but rather
after a short delay; this finding has been replicated in
many laboratories and is called the ‘delayed-JOL
effect’ (where ‘JOL’ stands for judgment of learning).
The delayed-JOL effect is exciting because it shows
that under the proper conditions, people can monitor
their learning extremely accurately. However, there
currently is controversy over the theoretical mech-
anisms that give rise to the high accuracy of delayed
JOLs (e.g., Dunlosky and Nelson 1992, Kelemen and
Weaver 1997, Spellman and Bjork 1992), and this
seems a fruitful topic for future research.

Second, however, in situations such as the acqui-
sition of text, JOLs can be extremely inaccurate.
Glenberg and his colleagues had people read passages

of text and make a JOL after each passage, followed
by a test consisting of one true–false inference derived
from each passage. The recurring finding was that the
JOLs were not above chance accuracy for predicting
that test performance; Glenberg et al. (1982) referred
to this as an ‘illusion of knowing.’ However, sub-
sequent researchers discovered that those findings had
a highly limited domain and that people’s JOL
accuracy for assessing their comprehension of text
could be well above chance if small changes were made
in the tests that assessed the accuracy of the JOLs. In
particular, Weaver (1990) found that the accuracy of
JOLs increased as the number of true–false inference
questions increased, and Maki et al. (1990) found that
the accuracy of JOLs increased when the test question
was a multiple-choice item rather than a true–false
item. Thus the way in which the accuracy of JOLs is
assessed can affect conclusions about the degree of
metacognitive accuracy.

1.1.3 Feeling-of-knowing judgments. Another kind
of metacognitive monitoring judgment is people’s pre-
diction of whether they will eventually remember an
answer that they currently do not recall. This was the
first metamemory judgment examined in the labora-
tory to assess people’s accuracy at predicting their
subsequent memory performance. Hart (1965) found
that feeling-of-knowing judgments were somewhat
accurate at predicting subsequent memory perform-
ance. The likelihood of correctly recognizing a non-
recalled answer was higher for nonrecalled items that
people said they knew than for nonrecalled items
people said they didn’t know. However, people fre-
quently did not recognize answers that they had
claimed that they would recognize, and people some-
times did recognize answers that they had claimed
they wouldn’t recognize (although in part, these cor-
rect recognitions could sometimes be due to guessing
factors in the multiple-choice recognition test). Sub-
sequently, the accuracy of predicting other kinds of
memory performance such as relearning was investi-
gated by Nelson et al. (1984), who also offered sev-
eral theoretical explanations for how people might
make their feeling-of-knowing judgments. Currently,
the most widely accepted explanation (e.g., Koriat
1997, Metcalfe et al. 1993, Reder and Ritter 1992) is
that rather than monitoring directly the nonrecalled
information in memory (almost as if by magic—see
Nelson and Narens 1990), what people do when they
make feeling-of-knowing judgments is to assess both
their familiarity with the stimulus cue (aka ‘stimulus
recognition’) and the partial components that they
can recall from the requested response (e.g., tip-of-
the-tongue components such as the first letter or the
number of syllables), and then draw an inference
based on that assessment. For instance, when people
recognize the stimulus che�al as having been studied
previously and�or recall that ‘h’ is the first letter of
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the requested response, then they might infer that
they will recognize the requested response if they saw
it in a multiple-choice test item.

1.2 Retrospecti�e Confidence Judgments

In contrast to the aforementioned monitoring judg-
ments in which people attempt to predict their future
memory performance, retrospective confidence judg-
ments occur after someone recalls or recognizes an
answer. They are judgments of how confident the
person is that his or her answer was correct. For
instance, if someone were asked for the English
translation equivalent of chateau, the person might
recall ‘castle’ (the correct answer) or might recall ‘hat’
(the incorrect answer, probably occurring because the
person confused chateau with chapeau) and then,
without feedback from the experimenter, would make
a confidence judgment about the likelihood that the
recalled answer was correct. Fischhoff et al. (1977)
demonstrated that these retrospective confidence judg-
ments have substantial accuracy, but there is a strong
tendency for people to be overconfident, especially
when the test is one of recognition. For instance, for
the items that people had given a confidence judgment
of ‘90 percent likely to be correct,’ the actual per-
centage of correct recognition was substantially below
that. Subsequent research by Koriat et al. (1980)
found that people’s accuracy could be increased—and
people’s tendency to be overconfident decreased—if at
the time of making each retrospective confidence
judgment, the people were asked to give a reason that
their response (in either recall or recognition) might
have been wrong. However, no change in accuracy
occurred when people were asked to give a reason that
the response might have been correct, so the con-
clusion of the researchers was that in the usual
situation of making retrospective confidence judg-
ments, people have a ‘confirmation bias’ to think of
reasons why they were correct and fail to think of
reasons why they might have been wrong.

2. Metacogniti�e Control

Although it is interesting that people can monitor their
progress during acquisition and retrieval, this would
be little more than a curiosity if it had no other role in
learning and memory. However, people can control
aspects of their acquisition and retrieval. First, con-
sider what people can control during self-paced ac-
quisition; second, consider what they can control
during retrieval.

2.1 Control During Self-paced Acquisition

2.1.1 Allocation of self-paced study time during ac-
quisition. A student who is learning foreign-language
vocabulary can allocate various amounts of study

time to the various to-be-learned items, for example,
allocating extra study time to the most difficult items.
Bisanz et al. (1978) found that the allocation of study
time may be related to people’s JOLs. Learners in the
early years of primary school make accurate JOLs
but do not utilize the JOLs when allocating study
time across the items, whereas slightly older children
do utilize their JOLs when allocating study time. The
older children allocated extra study time to items that
they judged not yet to have been learned and did not
allocate extra study time to items that they judged to
have been learned.

2.1.2 Strategies during self-paced study. People can
control not only how much study time they allocate
to various items, but also which strategy they use
during that study time. Often there are strategies
that are more effective than rote repetition, but do
people know about them? People’s utilization of a
mnemonic strategy for the acquisition of foreign-
language vocabulary was investigated by Pressley
et al. (1984). After people learned some foreign-
languagevocabularyby rote and learnedother foreign-
language vocabulary by the mnemonic strategy, they
chose whichever strategy they preferred for a final
trial of learning new foreign-language vocabulary.
Only 12 percent of the adults chose the mnemonic
strategy if they had not received any test trials during
the earlier phase. However, 87 percent chose the
mnemonic strategy if they had received test trials
during the earlier acquisition phase. Thus, test trials
help people to see the effectiveness of different strat-
egies. When the subjects were children instead of
adults, they not only needed test trials but also
needed experimenter-provided feedback after those
test trials so as to know how well they had performed
on the rote-learned items versus the mnemonic-
learned items. Without both the test trials and the
feedback, the children were unlikely to adopt the
advantageous mnemonic strategy.

2.2 Control During Retrie�al

2.2.1 Control of initiating attempts at retrie�al. Im-
mediately after someone is asked a question, and be-
fore attempting to search memory for the answer, a
metacognitive decision occurs about whether the
answer is likely to be found in memory. If you are
asked what the telephone number is for the President
of the United States, you probably would decide im-
mediately that the answer is not in your memory.
Notice that you do not need to search through all the
telephone numbers that you know, nor do you need
to search through all the information you have
stored in your memory about the President. Consider
how different that situation is from one in which you
are asked the telephone number of one of your
friends.
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This rapid feeling-of-knowing judgment that
precedes an attempt to retrieve an answer was in-
vestigated by Reder (1987). She found that people are
faster at making a feeling-of-knowing decision about
whether or not they know the answer to a general
information question (e.g., ‘What is the capital of
Australia?’) than they are at answering that question
(e.g., saying ‘Canberra’). Thus a metacognitive de-
cision can be made prior to (as well as after) retrieving
the answer. Only if people feel that they know the
answer will they continue their attempts to retrieve the
answer. When they feel they do not know the answer,
they don’t even attempt to search memory (as in the
aforementioned example of your response to a query
for the President’s telephone number).

2.2.2 Control of the termination of retrie�al. People
may initially believe that they know an answer, but
after extended attempts at retrieval without produc-
ing the answer, they eventually terminate searching
for the answer. The metacognitive decision to ter-
minate such an extended search of memory was in-
vestigated by Nelson et al. (1984). They found that
the amount of time elapsing before someone gives up
searching memory for a nonretrieved answer is
greater when the person’s on-going feeling of know-
ing for the answer is high rather than low. As an
example, someone might spend a long time during an
examination attempting to retrieve the English equiv-
alent of chateau (which the person studied the night
before) but little or no time attempting to retrieve the
English equivalent of boı� te (which the person did not
study previously). The metacognitive decision to con-
tinue versus terminate attempts at retrieving an
answer from memory can also be affected by other
factors, such as the total amount of time available
during the examination. A recent theory of the meta-
cognitive components involved in retrieval has been
offered by Barnes et al. (1999).

3. Neuropsychological Aspects of Metacognition

Neuropsychological patients have been investigated to
determine if any of them have particular deficits of
metacognition. For instance, Korsakoff patients, who
have frontal-lobe damage as well as other brain
damage (Shimamura et al. 1988), have deficits in the
accuracy of their JOLs (Bauer et al. 1984). Also,
Korsakoff patients have extremely low feeling-of-
knowing accuracy (Shimamura and Squire 1986) but
normal retrospective-confidence-judgment accuracy
(Shimamura and Squire 1988). Patients with primarily
frontal-lobe deficits sometimes show normal recall but
reduced feeling-of-knowing accuracy (Janowsky et al.
1989).

Many of the experiments cited in this article have
been reprinted in a book edited by Nelson (1992).
Other books containing more recent findings about

metacognition have been edited by Metcalfe and
Shimamura (1994), Reder (1996), and Mazzoni and
Nelson (1998).

See also: Cognitive Neuropsychology, Methodology
of; Cognitive Neuroscience; Cognitive Psychology:
History; Cognitive Psychology: Overview; Incidental
versus Intentional Memory; Memory Retrieval; Pre-
frontal Cortex; Prospective Memory, Psychology of;
Reconstructive Memory, Psychology of; Self-moni-
toring, Psychology of
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T. O. Nelson

Metaphor and its Role in Social Thought:

History of the Concept

Metaphor has resisted any wide agreement as concept,
yet the last few decades have witnessed a burgeoning
of work and interest in metaphor and its related
tropes. The many attempts to theorize metaphor have
included, inter alia, characterizations of metaphor as
‘comparison,’ as ‘without meaning,’ as ‘anomaly,’
‘speech act,’ ‘loose talk,’ ‘interaction,’ and ‘intentional
category mistakes.’ These attempts have had the form
of trying to assimilate metaphor under a previously
existing understanding of language—a move that is
itself metaphorical. This resistance to conceptualizing
suggests that it might be more helpful to consider
metaphor in terms of its uses.

1. Aristotle

For most of its life metaphor has had its home in
rhetoric, and it has been to Aristotle that writers have
usually turned for the earliest considerations. He
understood it as ‘giving a thing a name that belongs to
something else,’ and thought that ‘the greatest thing
by far is to have a command of metaphor.’ Not all
writers have heeded the contexts within which
Aristotle wrote. His teacher, Plato, had sufficient
doubts about the value of metaphor that he barred
poets from his Republic. Aristotle, by contrast, found
uses for metaphor, not only in politics where rhetoric
enabled a man to be heard effectively in public, but
also in law, where juries were suspicious of evidence
that could be faked, and witnesses who could be
bribed. They were, rather, influenced by arguments
turning around a balance of probabilities, providing
an important context for rhetoric. Aristotle cannot
easily be read as limiting metaphor to the realm of
ornament, or efficiency of utterance: he sees clear
cognitive uses:

… strange words simply puzzle us; ordinary words convey
only we what we know already; it is from metaphor that we
can best get hold of new ideas (1984 Rhetoric, lll,1410b).

We may suppose that Aristotle’s description of
metaphor as giving something a name which belongs
to something else, detailed as: ‘the transference being
either from genus to species, or from species to genus,
or from species to species, or on grounds of analogy’

9738

Metamemory, Psychology of



(1984 Poetics, 1457b), also owed something to his
practice as taxonomist of the natural world. Although
Aristotle’s comment on Plato’s forms that ‘(to say)
they are patterns and the other things share in them is
to use empty words and poetical metaphors’ (1984
Metaphysics 991a21), may be taken as evidence of his
ambivalence to metaphor, but should rather be under-
stood as evidence of a variety of rhetorical uses. His
reference to analogy and his remark that ‘to make
good metaphors implies an eye for resemblances’ has
led his theory to be dubbed ‘the comparative theory.’
Aristotle may be understood, in short, as praising
metaphor in poetry and drama, in law, in politics, and
in what we might now refer to as natural science (see
Aristotelian Social Thought).

The subsequent history of metaphor until the end of
the Renaissance may best be understood as part of the
history of rhetoric.

2. Early Modernity and Early Resistance to
Metaphor

Part of the development of rhetoric in seventeenth-
century Europe was a ‘simplification’ of the tropes to
just four: metaphor; metonymy in which the name of
an attribute or other adjunct is substituted for the
intended object as with ‘scepter’ for ‘authority’;
synecdoche in which a part signifies the whole; and
irony where a term is used which is opposite to the one
intended to be read.

The first major philosophy written in English,
credited to Thomas Hobbes (1588–1679) and his
Le�iathan (1651), published a year after Descartes’
death, is severe on metaphor and claims that, of the
seven causes of absurdity ‘The sixth, (is) to the use of
metaphors, tropes, and other rhetorical figures, in-
stead of words proper.’ Yet the opening paragraph of
the English version of the text elaborates what Black
(1962) would later call the ‘associated commonplaces’
of the title image, Leviathan, Hobbes’s metaphor for
the State. Hobbes was writing in complicated, chang-
ing, and dangerous times, with differing purposes,
addressing different audiences and with changing
beliefs, about which Quentin Skinner has written
elucidating the use of rhetoric in a context of hu-
manism, of the growth of science, and the growing
tensions with the church (1996). John Locke (1632–
1704), following Hobbes, thought that ‘all the artificial
and figurative application of words … (are) in all
discourses that pretend to inform or instruct, wholly
to be avoided; and where truth and knowledge are
concerned, cannot but be thought a great fault.’ Here
began a tradition later called the ‘purity thesis,’ still
sustained in the British Isles at the beginning of the
twenty-first century.

Meanwhile, in continental Europe, other voices
were heard in praise of metaphor. Giambatista Vico
(1668–1744) used metaphor as a tool within philology

to produce a theory of ‘poetic logic.’ This included the
notion that names were given to features of the natural
world that were already well known, drawing for
example upon the body—rivers and bottles were given
‘mouths,’ etc.

Whence we derive the following (principle of) criticism for
the times in which the metaphors were born in (various)
languages. All metaphors which, by means of likenesses taken
from bodies, come to signify the labors of abstract minds,
must belong to times in which philosophies had begun to
become more refined. This is shown by the following: that in
all languages the words necessary to cultivated arts and
recondite sciences have rural origins (Vico 1968, para. 404).

Vico’s view led him to reverse the standard re-
lationship of the poetic to the literal.

From all this it follows that all the tropes (and they are all
reducible to the four types discussed) which have hitherto
been considered ingenious inventions of writers, were necess-
ary modes of expression of all the first poetic nations, and had
originally their full native propriety. But these expressions of
the first nations later became figurative when, with the further
development of the human mind, words were invented which
signified abstract forms or genera comprising their species or
relating parts with their wholes. And here begins the
overthrow of two common errors of the grammarians: that
prose speech is proper speech, and poetic speech improper;
and that prose speech came first and afterward speech in verse
(Vico 1968, para. 409).

Vico’s theory links the actions of metaphor, meton-
ymy, and synecdoche. Metaphor identifies a new
domain of human experience making it possible for
metonymy to identify its parts, synecdoche to elab-
orate the relations between the attributes of parts to
the whole, and irony to inspect the earlier practices for
their adequacy, by a test of opposition. When irony is
correctly detected the new object may be regarded as
appropriately established in the consciousness of the
person or group. Vico’s views were not fully effective
until the nineteenth century but views in some respects
similar to his were held by Herder (1744–1803), born
in the year Vico died. Herder’s application was not the
diachronic one of Vico, but rather the synchronic,
through which he came to celebrate difference in
cultures and provided an intellectual basis for the
beginnings of anthropology and ethnology (see
Romanticism: Impact on Social Thought).

Some dissident voices were also heard in England.
Coleridge (1772–1834), when asked why he attended
Davy’s chemistry lectures, replied that he wanted to
renew his stock of metaphors. Shelley (1792–1822)
provided a connection between metaphor, language,
and culture:

Language is vitally metaphorical; that is, it marks the before
unapprehended relations of things and perpetuates their
apprehension, until words, which represent them, become,
through time, signs for portions or classes of thought instead
of pictures of integral thoughts: and then, if no new poets
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should arise to create afresh the associations which have thus
been disorganized, language will be dead to all the nobler
purposes of human intercourse.

3. Nietzsche and Freud

Nietzsche (1844–1900) marks a significant develop-
ment. Moving beyond both Herder and Vico and their
celebration of cultural plurality, extending Shelly’s
view, and in a Darwinian context, he proposed that
metaphor serves a creative and critical plurality. With
earlier writers we may be tempted to observe that with
a change of view of metaphor there seems to be a
linked change of the theory of the human being. With
Nietzsche, however, the linkage is explicit:

The drive toward the formation of metaphors is the fun-
damental human drive, which one cannot for an instant
dispense with in thought, for one would thereby dispense with
man himself. This drive is not truly vanquished and scarcely
subdued by the fact that a regular and rigid new world is
constructed as its prison from its own ephemeral products,
the concepts (Nietzsche 1979, p. 88).

Turning towards the domain of philosophy, he
remarks in an early writing:

What then is truth? A movable host of metaphors, metony-
mies, and anthropomorphisms: in short, a sum of human
relations which have been poetically and rhetorically intens-
ified, transferred, and embellished, and which, after long
usage, seem to a people to be fixed, canonical, and binding.
Truths are illusions that we have forgotten are illusions; they
are metaphors that have become worn out and have been
drained of sensuous force, coins that have lost embossing and
are now considered as metal and no longer as coins (Nietzsche
1979, p. 84).

The metaphor for truth, of coin which loses its face,
has attracted many writers, few of who have com-
mented on the phrase ‘a sum of human relations’ as
applied to the tropes, a perception yet remaining to be
developed.

Freud (1856–1939), some 12 years younger than
Nietzsche, with mutual intimate acquaintances, made
the claim that Nietzsche’s ‘guesses and intuitions often
agree in the most astonishing way with the laborious
findings of psychoanalysis.’ Whatever that relation-
ship might yet turn out to have been, Freud’s work
had the effect of applying Nietzsche’s perceptions to
the ‘unconscious,’ a new metaphor of depth, drawing
upon the classical myths for his lexicon—which, in
turn, made available rich seams of linked metaphors.
I. A. Richards (1893–1979) who provided terms for
the study of metaphor: ‘tenor,’ ‘vehicle,’ and ‘tension.’
These terms, though by no means unambiguous, and
failing to encompass the full range of metaphors,
nevertheless helped to revive talk of metaphor.
Richards linked psychoanalysis to metaphor.

The psychoanalysts have shown us with their discussions of
‘transference’—another name for metaphor—how constantly
modes of regarding, of loving, of acting, that have developed
with one set of things or people, are shifted to another. They
have shown us chiefly the pathology of these transferences,
cases where the vehicle—the borrowed attitude, the parental
fixation, say—tyrannizes over the new situation, the tenor,
and behavior is inappropriate. The victim is unable to see the
new person except in terms of the old passion and its
accidents. The victim reads the situation only in terms of the
figure, the archetypal image, the vehicle. But in healthy
growth, tenor and vehicle—the new human relationship and
the family constellation—cooperate freely; and the resultant
behavior derives in due measure from both. Thus in happy
living the same patterns are exemplified and the same risks of
error are avoided as in tactful and discerning reading. The
general form of the interpretative process is the same, with a
small-scale instance—the right understanding of a figure of
speech—or with a large-scale instance—the conduct of a
friendship (Richards 1936, 135ff).

More recently, Freud’s writing has begun to be
redescribed in ways that reveal its tropical basis (e.g.,
Lacan The Four Fundamental Concepts of Psycho-
analysis). (See also Psychoanalysis, History of.)

4. The Tide Turns, Natural Science Exposed as
Metaphor-dependent

Quine (1908–2000) writing as an empiricist never-
theless thought it: ‘a mistake, then, to think of
language usage as literalistic in its main body and
metaphorical in its trimming. Metaphor, or something
like it, governs both the growth of language and our
acquisition of it’ (1979, p. 160). Mary Hesse has
extensively described the work of metaphor in science
as compatible with this view. Max Black (1962) offered
an ‘interactive’ theory of metaphor as a development
of the ‘comparison’ view, and further linked metaphor
and model, thereby linking the worlds (languages?) of
literature and science. In the same year, Thomas Kuhn
(1962), offered a sociological description of natural
science, one recognized more by sociologists and
historians than by philosophers, which had as one of
its central notions that of a ‘paradigm’ which, in some
uses, may be taken as a synonym for metaphor. This
provided a stimulus for developing a social critique of
natural science (see Latour and Woolgar, Laboratory
Life: The Construction of Scientific Facts). In 1970,
Rom Harre� distinguished models in science into two
kinds, homeomorphs which are modeled upon its
subject, as is a doll, and paramorphs where the model
is only distantly related, Harre� ’s examples included
Harvey’s use of hydraulics to model, and discover, the
circulation of blood. Paramorphs, close cousins to
metaphor, are creative: homeomorphs have heuristic
uses only. It is perhaps ironic that the stimulus for
much work on metaphor may have come from this
identification of the place of metaphor in science.
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5. The Tide Turns, Within the Philosophy of
Language

Ferdinand de Saussure (1857–1913) within his struc-
tural view of language, made a distinction between
paradigmatic and syntagmatic axes that can be seen to
correspond to a distinction made by Roman Jakobson
(1896–1982) between two types of aphasia. In one, the
victims have difficulty with the selection of a term and
are dependent upon the context, which is on the
contiguity of the discourse to continue to be part of it.
By contrast, other aphasics, were seen to substitute
equivalent terms e.g., table for lamp, smoke for pipe.
Jakobson saw these as examples of metonymy and
metaphor on the grounds that these were the most
condensed expression of the contiguity or similarity
distinctions. This changed perception of the relation
between metaphor and metonymy led to developments
in structuralism for example, by Levi-Strauss (1908–)
in anthropology, and by Jacques Lacan (1901–81) in
psychoanalysis. Accepting Jakobson’s suggestions,
David Lodge offered a typology of modern writing
based upon an opposition between metaphor and
metonymy (1977).

Heidegger’s writing is rich with metaphor yet he
denied it. He construed the sensory�nonsensory dis-
tinction as belonging to metaphysics and drew the
conclusion that ‘the metaphorical exists only within
the boundaries of the metaphysical.’ By expressing a
preference for the ‘poetical’ over the ‘mathematical,’
Heidegger has been influential in offering a reading of
Nietzsche recovering a role for philosophy by means
of what we might identify as metaphor of the kind
which, as a sentence, is obviously false: ‘Philosophy is
essentially untimely because it is one of those few
things that can never find an echo in the present.’

Derrida (1930–) radicalized Saussure’s structural
description of language, both in his conceptualizing
and also in the style of his writing—in so doing, he
matched the congruence in Nietzsche who linked his
valuation of metaphor to his style of writing. Derrida’s
view of language relies upon a play of differences, and
understands metaphor as operating within that play of
differences—he was unable to use the otherwise
conventional distinction between the metaphorical
and the literal. His identification of phallogocentrism
undermined the metaphor of depth for more per-
spicuous knowledge, paving the way for a metaphor of
breadth. Hans-Georg Gadamer (1900–) understood as
a major contributor to hermeneutics also wrote of
metaphor.

It is the genius of linguistic consciousness to be able to give
expression to these similarities. This is its fundamental
metaphorical nature, and it is important to see that it is the
prejudice of a theory of logic that is alien to language if the
metaphorical use of a word is regarded as not its real sense
(Gadamer 1989, p. 429).

This view strengthens the possibility of substituting
a metaphor of breadth for that of depth to describe

knowing and understanding, begun by Derrida. Paul
Ricoeur (1913–) in a conservative review of the
principal writers, sees metaphor as the continuing
source for the redescription of the world, but only in a
perspective within which philosophy would be con-
cerned to manage the legitimacy of its uses, limiting its
influence and restricting any epistemological damage.

While it may be interesting to speculate what part
the earlier publication of Ludwig Wittgenstein’s
(1889–1951) Tractatus (1922) might have played in
making the Philosophical In�estigations (1953) as
influential as it has proved, the former, though built
upon metaphor, has no place for it within its closed
system, whereas the latter uses metaphor throughout,
but without attempting an explicit theory of it. The
style of the Philosophical In�estigations is as if we hear
just one side of a conversation—simply a limitation
imposed if the writing is not to be that of drama or a
novel? Perhaps the In�estigations will come to be
judged as the writing which, more than any other,
licensed the growth of academic interest in meta-
phor (see Hermeneutics, Including Critical Theory;
Linguistic Turn).

6. The Tide Turns, The Broader Academic
Response

Kenneth Burke (1897–), following Vico, selected
‘metonymy, irony, metaphor and synecdoche’ and
labeled them the ‘Four Master Tropes’ and set them to
new (as he thought) uses:

I refer to metaphor, metonymy, synecdoche, and irony. And
my primary concern with them here will be not with their
purely figurative usage, but with their ro� le in the discovery
and description of ‘the truth.’ It is an evanescent moment that
we shall deal with—for not only does the dividing line
between the figurative and literal uses shift, but also the four
tropes shade into one another. Give a man but one of them,
tell him to exploit its possibilities, and if he is thorough in
doing so, he will come upon the other three’ (1969, p. 503).

Four influential interdisciplinary conferences were
held in the academic year beginning September 1977,
following the publication of a bibliography, Metaphor
(Shibbles 1971). Later, some 3,500 publications were
identified in the period 1985–90 (van Noppen and
Hols 1990).

In one, came a significant moment with a sharp
difference between Max Black and Donald Davidson.
Following Richards and Black, it had been normal to
speak of ‘literal meaning’ and ‘metaphorical meaning.’
Davidson relied upon a distinction between what
words mean and what they do, and took metaphor to
belong exclusively to the domain of use. The terms
used in metaphor should be held to mean exactly what
they mean in their literal use.

Andrew Ortony collected an influential number of
papers representing a variety of perspectives on
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metaphor (1979). The rate of change merited a second
edition as early as 1993 (1993). Within philosophy,
Cooper provided a comprehensive and well-received
discussion (1986). Seen by many as a significant event,
the publication in 1980 by Lakoff and Johnson (1980)
of Metaphors We Li�e By, copiously illustrated the
endemic nature of metaphor in everyday understand-
ing and extended metaphor’s claim to cognitive uses.
More recently, this has been developed and broadened
by Raymond Gibbs (1994).

By the end of the twentieth century there was
scarcely a field of academic enquiry within the beha-
vioral sciences which had not begun to explore its
areas of interest with the benefit of an analysis using
metaphor and its related tropes as tools e.g., Brown
(1977) in sociology, Leary (1990) in psychology,
McCloskey (1986) in economics, and much is owed to
Hayden White who developed Vico’s insights and
applied them to the writing of history providing a most
virtuous circle (1973, 1985).

7. Metaphor and ‘The Social’

We have, almost in passing, encountered pointers
towards a closer association between the metaphorical
and the social. Darwin’s Origin of Species provided the
opportunity to replace a view of language as cor-
respondence with reality, with that of a series of tools
to support survival. Metaphor in this view is a tool-
making tool. Nietzsche referred to the tropes as ‘a sum
of human relations.’ Cohen (1979) drew attention to
similarities between metaphors and jokes, and to the
experience which he calls the achievement of intimacy:

There is a unique way in which the maker and the appreciator
of a metaphor are drawn closer to one another. Three aspects
are involved: the speaker issues a kind of concealed invitation;
the hearer expends a special effort to accept the invitation;
and this transaction constitutes the acknowledgment of a
community.

This description may easily be extended into a
research program. Davidson has recently maintained
that thought itself absolutely depends on a three-way
relationship between at least two people and a series of
events that are shared in the world.

Critical both of Saussure’s ‘objectivist’ linguistics
and of ‘subjectivist’ perspectives, Bakhtin (1895–1975)
developed a view of language as sustained and
developed in particular social relationships, in turn
embedded in wider political and economic conditions
and, paradigmatically, with consciousness being
thought of as inhering in the person-within-the-group.
This view allows for full social interaction, including
the non-verbal, to be understood as modifying the
associations which attached to the terms deployed in
conversation. Wittgenstein’s style in the Philosophical
In�estigations is reminiscent of Bakhtin’s view.

Although computer technology has made possible

the assembly of large corpora of searchable language
texts drawn from a variety of publications, it seems not
yet to be practicable to incorporate significant con-
textual detail into these databases, other than of an
immediate textual kind, providing a limitation on the
development of a social understanding of metaphor,
by this route. For the time being, it would seem that
some kind of ethnographic research will be most
suited to explore the human-relational sources of
metaphor use, with Bakhtin’s perspective suggesting
the possibility of developments in ethnomethodology.
Some suggestions, focusing on ‘conversational reali-
ties,’ have been made by John Shotter (1993) and a
comprehensive, utopian, and pragmatist redescription
of modern culture and politics drawing upon the
changing status of metaphor, has been offered by
Richard Rorty (1989). Metaphor is the meeting place
of the human with the natural.

See also: Anthropology; Aristotle (384–322 BC);
Conceptual Blending; Freud, Sigmund (1856–1939);
Hobbes, Thomas (1588–1679); Language and Poetic
Structure; Language and Thought: The Modern
Whorfian Hypothesis; Models, Metaphors, Narrative,
and Rhetoric: Philosophical Aspects; Modernity;
Nietzsche, Friedrich (1844–1900); Organizations,
Metaphors and Paradigms in; Psychoanalysis: Over-
view; Saussure, Ferdinand de (1857–1913); Witt-
genstein, Ludwig (1889–1951)
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D. Lambourn

Method of Moments

1. Introduction

In many empirical investigations of dynamic economic
systems, statistical analysis of a fully specified stoch-
astic process model of the time series evolution is too
ambitious. Instead it is fruitful to focus on specific
features of the time series without being compelled to
provide a complete description. This leads to the
investigation of partially specified dynamic models.
For instance, the linkages between consumption and
asset returns can be investigated without a full de-

scription of production and capital accumulation. The
behavior of monetary policy can be explored without
a complete specification of the macroeconomic econ-
omy. Models of inventory behavior can be estimated
and tested without requiring a complete characteriz-
ation of input and output prices. All of these economic
models imply moment conditions of the form:

Ef (x
t
, β

o
)� 0 (1)

where f is known a priori, x
t
is an observed time series

vector, and β
o
is an unknown parameter vector. These

moment relations may fall short of providing a
complete depiction of the dynamic economic system.
Generalized Method of Moments (GMM) estimation,
presented in Hansen (1982), aims to estimate the
unknown parameter vector β

o
and test these moment

relations in a computationally tractable way. This
entry first compares the form of a GMM estimator to
closely related estimators from the statistics literature.
It then reviews applications of these estimators
to partially specified models of economic time
series. Finally, it considers GMM-related moment-
matching problems in fully specified models economic
dynamics.

2. Minimum Chi-square Estimation

To help place GMM estimation in a statistical context,
I explore a closely related minimum chi-square esti-
mation method. Statisticians developed minimum
chi-square estimators to handle restricted models of
multinomial data and a variety of generalizations.
Neyman (1949) and Burankin and Gurland (1951),
among others, aimed to produce statistically efficient
and computationally tractable alternatives to maxi-
mum likelihood estimators. In the restricted multi-
nomial model, estimators are constructed by forming
empirical frequencies and minimizing Pearson’s chi-
square criterion or some modification of it.

The method has direct extensions to any moment-
matching problem. Suppose that �x

t
� is a vector

process, which temporarily is treated as being iid.
Use a function ψ with n coordinates to define target
moments associated with the vector x

t
. A model takes

the form:

E [ψ(x
t
)]�φ (β

o
)

where β
o

is an unknown parameter. The moment-
matching problem is to estimate β

o
by making the

empirical average of �ψ(x
t
)� close to its population

counterpart φ(β
o
):

min
β

1

T
�
T

t=�

[ψ (x
t
)�φ(β)]� V �

T

t=�

[ψ (x
t
)�φ(β)] (2)

where V is the distance or weighting matrix. The
distance matrix sometimes depends on the data and�or
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the candidate parameter vector β. The use of V to
denote a weighting matrix that may actually depend
on parameters or data is an abuse of notation. This
simple notation is used because it is the probability
limit of the weighting matrix evaluated at the par-
ameter estimator that dictates the first-order asymp-
totic properties.

The limiting distribution of the criterion in Eqn. (2)
is chi-square distributed with n degrees of freedom if
the parameter vector β

o
is known, and if V is computed

by forming the inverse of either the population or
sample covariancematrix ofψ(x).When β is unknown,
estimates may be extracted by minimizing this chi-
square criterion; hence the name. To preserve the
chi-square property of the minimum (with an appro-
priate reduction in the degrees of freedom), we again
form the inverse sample covariance matrix of ψ(x), or
form the inverse population covariance matrix for
each value of β. The minimized chi-square property of
the criterion may be exploited to build tests of over-
identification and to construct confidence sets for
parameter values. Results like these require extra
regularity conditions, and this rigor is supplied in
some of the cited papers.

While the aim of this research was to form
computationally tractable alternatives to maximum
likelihood estimation, critical to statistical efficiency is
the construction of a function ψ of the data that
is a sufficient statistic for the parameter vector
(see Burankin and Gurland 1951). Berkson (1944)
and Taylor (1953) generalize the minimum chi-
square approach by taking a smooth one-to-one
function h and building a quadratic form of
h[ �

T
�

t
φ(x

t
)]�h [ψ(β )]. Many distributions fail to

have a finite number of sufficient statistics; but the
minimum chi-square method continues to produce
consistent, asymptotically normal estimators provided
that identification can be established.

GMM estimators can have a structure very similar
to the minimum chi-square estimators. Notice that the
core ingredient to the moment-matching problem can
be depicted as in Eqn. (1) with a separable function f:

f (x, β )�ψ (x)�φ(β )

used in the chi-square criterion function. Target
moments are one of many ways for economists to
construct inputs into chi-square criteria, and it is
important to relax this separability. Moreover, in
GMM estimation, the emphasis on statistical efficiency
is weakened in order to accommodate partially speci-
fied models. Finally, an explicit time series structure is
added, when appropriate.

3. GMM Estimation

Our treatment of GMM estimation follows Hansen
(1982), but it builds from Sargan’s (1958, 1959)
analyses of linear and nonlinear instrumental variables
(see Instrumental Variables in Statistics and Econ-

ometrics). See Ogaki (1993) for a valuable discussion
of the practical implementation of GMM estimation
methods. GMM estimators are constructed in terms of
a function f that satisfies Eqn. (1) where f has more
coordinates, say n, than there are components to the
parameter vector β

o
. Another related estimation

method is M-estimation. M-estimation is a gene-
ralization of maximum likelihood and least squares
estimation. M-estimators are typically designed to be
less sensitive to specific distributional assumptions
(see Robustness in Statistics). These estimators may be
depicted as solving a sample counterpart to Eqn. (1)
with a function f that is nonseparable, but with the
same number of moment conditions as parameter
estimators.

In Sects. 4–6 we will give examples of the con-
struction of the f function, including ones that are not
separable in x and β and ones for which there have
more coordinates than parameter vectors. A minimum
chi-square type criterion is often employed in GMM
estimation. For instance, it is common to define the
GMM estimator as the solution to:

b
T
� arg min

β
Tg

T
(β )�V g

T
(β )

where

g
T

(β )�
1

T
�
T

t=�

f (x
t
, β)

and V is a positive definite weighting matrix. This
quadratic form has the chi-square property provided
thatV is an estimator of the inverse of an appropriately
chosen covariance matrix, one that accounts for
temporal dependence.

The sections that follow survey some applications
of GMM estimators to economic time series. A feature
of many of these examples is that the parameter β by
itself may not admit a full depiction of the stochastic
process that generates data. GMM estimators are
constructed to achieve ‘partial’ identification of the
stochastic evolution and to be robust to the remaining
unmodeled components.

3.1 Time Series Central Limit Theory

Time series estimation problems must make appro-
priate adjustments for the serial correlation for the
stochastic process � f (x

t
, β

o
)�. A key input into the large

sample properties of GMM estimators is a central limit
approximation:

1

�T
�
T

t=�

f (x
t
, β

o
)�Normal (0, Σ

o
)

for an appropriately chosen covariance matrix Σ
o
. An

early example of such a result was supplied by Gordin
(1969) who was used martingale approximations for
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partial sums of stationary, ergodic processes. See Hall
and Heyde (1980) for an extensive discussion of this
and related results. The matrix Σ

o
must include

adjustments for temporal dependence:

Σ
o
� �

+�

j=−�

Ef (x
t
, β

o
) f (x

t−j
, β

o
)�

which is the long-run notion of a covariance matrix
that emerges from spectral analysis of time series. In
many GMM applications, martingale arguments show
that the formula for Σ

o
simplifies to include only a

small number of nonzero terms. It is the adjustment to
the covariance matrix that makes the time series
implementation differ from the iid implementation
(Hansen 1982).

Adapting the minimum chi-square apparatus to this
environment requires that we estimate the covariance
matrix Σ

o
. Since f is not typically separable in x and β,

an estimator of Σ
o

requires an estimator of β
o
. This

problem is familiar to statisticians and econo-
metricians through construction of feasible general-
ized least squares estimators. One approach is to form
an initial estimator of β

o
with an arbitrary nonsingular

weighting matrix V and to use the initial estimator of
β
o

to construct an estimator of Σ
o
. Hansen (1982),

Newey and West (1987) and many others provide
consistency results for the estimators of Σ

o
. Another

approach is to iterate back and forth between par-
ameter estimation and weighting matrix estimation
until a fixed point is reached, if it exists. A third
approach is to construct an estimator of Σ(β) and to
replace V in the chi-square criterion by an estimator of
Σ(β)−� constructed for each β. Given the partial
specification of the model, it is not possible to
construct Σ(β ) without the use of the time series data.
Long run covariance estimates, however, can be
formed for the process � f (x

t
, β)� for each choice of β.

Hansen et al. (1996) refer to this method as GMM
estimation with a continuously updated weighting
matrix. Hansen et al. (1996), Newey and Smith (2000),
and Stock and Wright (2000) describe advantages to
using continuous-updating, and Sargan (1958) shows
that in some special circumstances this method repro-
duces a quasi-maximum likelihood estimator.

3.2 Efficiency

Since the parameter vector β that enters moment
condition (1) may not fully characterize the data
evolution, direct efficiency comparisons of GMM
estimators to parametric maximum likelihood are
either not possible, or not interesting. However,
efficiency statements can be made for narrower classes
of estimators.

For the study of GMM efficiency, instead of
beginning with a distance formulation, index a family

of GMM estimators by the moment conditions used in
estimation. Specifically study

ag
T
(b

T
)� 0

where a is a k by n selection matrix. The selection
matrix isolates which (linear combination of) moment
conditions will be used in estimation and indexes
alternative GMM estimators. Estimators with the
same selection matrix have the same asymptotic
efficiency. Without further normalizations, multiple
indices imply the same estimator. Premultiplication of
the selection matrix a by a nonsingular matrix e results
in the same system of nonlinear equations. In practice,
the selection matrix can depend on data or even the
parameter estimator provided that the selection matrix
has a probability limit. As with weighting matrices for
minimum chi-square criteria, we suppress the possible
dependence of the selection matrix a on data or
parameters for notational simplicity. The resulting
GMM estimators are asymptotically equivalent (to
possibly infeasible) estimators in which the selection
matrix is replaced by its probability limit. As has been
emphasized by Sargan (1958, 1959) in his studies of
instrumental variables estimators, estimation accuracy
can be studied conveniently as a choice a* of an
efficient selection matrix. The link between a weighting
matrix V and selection matrix a is seen in the first-
order conditions:

a�V
1

T
�
T

t=�

� f (x
t
, b

T
)

�β

or their population counterpart:

a�Vd

where

d�E

A

B

� f (x
t
, β

o
)

�β

C

D

Other distance measures including analogs to the ones
studied by Berkson (1944) and Taylor (1953) can also
be depicted as a selection matrix applied to the sample
moment conditions g

T
(β). Moreover, GMM esti-

mators that do not solve a single minimization
problem may still be depicted conveniently in terms of
selection matrices. For example, see Heckman (1976)
and Hansen (1982) for a discussion of recursive
estimation problems, which require solving two mini-
mization problems in sequence.

Among the class of estimators indexed by a, the
ones with the smallest asymptotic covariance matrix
satisfy:

a� ed � Σ−�
o
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where e is any nonsingular matrix, and the best
covariance matrix is d �(Σ

o
)−�d. This may be shown by

imitating the proof of the famed Gauss-Markov
Theorem, which establishes that the ordinary least
squares estimator is the best, linear unbiased esti-
mator.

3.3 Semiparametric Efficiency

Many GMM applications, including ones that we
describe subsequently, imply an extensive (infinite)
collection of moment conditions. To apply the pre-
vious analysis requires an ad hoc choice of focal
relations to use in estimation. Hansen (1985) extends
this indexation approach to time-series problems with
an infinite number of moment conditions. The
efficiency bound for an infinite family of GMM
estimators can be related to the efficiency of other
estimators using a semiparametric notion of efficiency.
A semiparametric notion is appropriate because an
infinite-dimensional nuisance parameter is needed to
specify fully in the underlying model. It has been
employed by Chamberlain (1987) and Hansen (1993)
in their study of GMM estimators constructed from
conditional moment restrictions.

4. Linear Models

Researchers in econometrics and statistics have long
struggled with the idea of how to identify an unknown
coefficient vector β

o
in a linear model of the form:

β
o
�y

t
� u

t

where y
t

is a k-dimensional vector of variables
observed by an econometrician. Least squares solves
this problem by calling one of the variables, y

�t
, the

dependent variable and requiring the remaining
variables, y

�t
, to be orthogonal to the disturbance

term:

E (u
t
y
�t
)� 0

Alternatively, as suggested by Karl Pearson and
others, when there is no natural choice of a left-hand
side variable, we may identify β

o
as the first principal

component, the linear combination of y
t
with maximal

variance subject to the constraint �β�� 1.
A third identification scheme exploits the time series

structure and has an explicit economic motivation. It
is a time-series analog to the instrumental variables
and two-stage least squares estimators familiar to
economists. Suppose that a linear combination of y

t

cannot be predicted given data sufficiently far back
into the past. That is,

E (β
o
�y

t
��

t−m
)� 0 (3)

where �
t

is a conditioning information set that
contains at least current and past values of y

t
. This

conditional moment restriction can be used to identify
the parameter vector β

o
, up to scale. In this setup there

may be no single variable to be designated as en-
dogenous with the remainder being exogenous or even
predetermined. Neither least squares nor principal
components are appropriate for identifying β

o
.

The model or the precise context of the application
dictates the choice of lag m. For instance, restriction
(3) for a specified value of m follows from martingale
pricing relations for multiperiod securities, from Euler
equations from the investment problems faced by
decision-makers, or from the preference horizons of
policy-makers.

To apply GMM to this problem, use Eqn. (3) to
deduce the matrix equation:

E (z
t−m

y�
t
) β

o
� 0

where z
t
is an n-dimensional vector of variables in the

conditioning information set �
t

and n�k�1. By
taking unconditional expectations we see that β

o
is in

the null space of the n by k matrix E (z
t−m

y�
t
). The

model is over-identified if n�k. In this case the matrix
E (z

t−m
y
t
�) must be of reduced rank and in this sense is

special. This moment condition may be depicted as in
Eqn. (1) with:

f (x
t
, β)� z

t−m
y�
t
β
o

where x
t
is a vector containing the entries of z

t−m
and

y
t
. The GMM test of over-identification, based on say

a minimum chi-square objective, aims to detect this
reduced rank. The GMM estimator of β

o
seeks to

exploit this reduced rank by approximating the di-
rection of the null space.

For the GMM applications in this and Sect. 5,
there is a related but independent statistics literature.
Godambe and Heyde (1987) and others study effi-
ciency criteria of martingale estimation equations for
a fully specified probability model. By contrast, our
models are partially specified and have estimation
equations, e.g. �T

t=�

[z
t−m

y�
t
] β

o
, that is a martingale

only when m� 1. When the estimation equation is
not a martingale, Hansen (1982) and Hansen (1985)
construct an alternative martingale approximation to
analyze statistical efficiency.

Given that the null space of Ez
t−m

y�
t

is not de-
generate, it might have more dimensions than one.
While the moment conditions are satisfied (the null
space of E(z

t–m
y�
t
) is nondegenerate), the parameter

vector itself is under-identified. Recent literature on
weak instruments is aimed at blurring the notion
of being underidentified. See Stock and Wright (2000)
for an analysis of weak instruments in the context of
GMM estimation.

As posed here the vector β
o
is not identified but is at

best identified up to scale. This problem is analogous
to that of principal component analysis. At best we
might hope to identify a one-dimensional subspace.
Perhaps a sensible estimation method should therefore
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locate a subspace rather than a parameter vector.
Normalization should be inessential to the identifi-
cation beyond mechanically selecting the parameter
vector within this subspace. See Hansen et al. (1996)
for a discussion of normalization invariant GMM
estimators. This argument is harder to defend than it
might seem at first blush. Prior information about the
normalized parameter vector of interest may eliminate
interest in an estimation method that is invariant to
normalization.

There are some immediate extensions of the pre-
vious analysis. The underlying economic model may
impose further, possibly nonlinear, restrictions on the
linear subspace. Alternatively, the economic model
might imply multiple conditional moment relations.
Both situations are straightforward to handle. In the
case of multiple equations, prior restrictions are
needed to distinguish one equation from another, but
this identification problem is well studied in the
econometrics literature.

4.1 Applications

A variety of economic applications produce con-
ditionalmomentrestrictionsoftheforminEqn.(3).For
instance, Hansen and Hodrick (1980) studied the
relation between forward exchange rates and future
spot rates where m is the contract horizon. Conditional
moment restrictions also appear extensively in the
study of a linear-quadratic model of production
smoothing and inventories (see West 1995 for a survey
of this empirical literature). The first-order or Euler
conditions for an optimizing firm may be written as
Eqn. (3) with m� 2. Hall (1988) and Hansen and
Singleton (1996) also implement linear conditional-
moment restrictions in the lognormal models of
consumption and asset returns. These moment con-
ditions are again derived from first-order conditions,
but in this case for a utility-maximizing consumer�
investor with access to security markets. Serial
correlation due to time aggregation may cause m to
be two instead of one. Finally, the linear conditional
moment restrictions occur in the literature on mone-
tary policy response functions when the monetary
authority is forward-looking. Clarida et al. (2000)
estimate such models in which m is dictated by
preference horizon of the Federal Reserve Bank in
targeting nominal interest rates.

4.2 Efficiency

The choice of z
t−m

in applications is typically ad hoc.
The one-dimensional conditional moment restriction
of Eqn. (3) actually gives rise to an infinite number of
unconditional moment restrictions through the choice
of the vector z

t−m
in the conditioning information set

�
t−m

. Any notion of efficiency based on a preliminary

choice z
t−m

runs the risk of missing some potentially
important information about the unknown parameter
vector β

o
. It is arguably more interesting to examine

asymptotic efficiency across an infinite-dimensional
family of GMM estimators indexed by feasible choices
of z

t−m
. This is the approach adopted by Hansen

(1985), Hansen et al. (1988) and West (2000). The
efficient GMM estimator that emerges from this
analysis is infeasible because it depends on details of
the time series evolution. West and Wilcox (1996)
and Hansen and Singleton (1996) construct feasible
counterpart estimators based on approximating the
time series evolution needed to construct the efficient
z
t−m

. In particular, West and Wilcox (1996) show
important improvements in the efficiency and finite
sample performance of the resulting estimators.

Efficient GMM estimators based on an infinite
number of moment conditions often place an extra
burden on the model-builder by requiring that a full
dynamic model be specified. The cost of mis-
specification, however, is not so severe. While a
mistaken approximation of the dynamics may cause
an efficiency loss, by design it will not undermine the
statistical consistency of the GMM estimator.

5. Models of Financial Markets

Models of well-functioning financial markets often
take the form:

E (d
t
z
t
��

t−m
)� q

t−m
(4)

where z
t
is a vector of asset payoffs at date t, q

t−m
is a

vector of the market prices of those assets at date t, and
�

t
is an information set available to economic

investors at date t. By assumption, the price vector q
t

is included in the information set �
t
. The random

variable d
t

is referred to as a ‘stochastic discount
factor’ between dates t�m and date t. This discount
factor varies with states of the world that are realized
at date t and encodes risk adjustments in the security
market prices. These risk adjustments are present
because some states of the world are discounted more
than others, which is then reflected in the prices. The
existence of such a depiction of asset prices is well
known since the work of Harrison and Kreps (1979),
and its conditional moment form used here and
elsewhere in the empirical asset pricing literature is
justified inHansen and Richard (1987). In asset pricing
formula (4), m is the length of the financial contract,
the number of time periods between purchase date and
payoff date.

An economic model of financial markets is con-
veniently posed as a specification of the stochastic
discount factor d

t
. It is frequently modeled para-

metrically:

d
t
� g (y

t
, β

o
) (5)
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where the function g is given a priori but the parameter
β
o
is unknown, and a target of estimation. Models of

investor preferences may be written in this manner as
can observable factor models in which d

t
is a function

(often linear) or vector y
t
of ‘factors’ observed by an

econometrician. See Cochrane (2001) for examples
and a discussion of how this approach is connected to
other empirical methods in financial economics.

To apply GMM estimation, inference, and testing to
this problem we do two things. First we replace Eqn.
(4) by its unconditional counterpart:

E (d
t
z
t
�q

t−m
)� 0

which can be justified by applying the Law of Iterated
Expectations. Second we substitute Eqn. (5) into this
unconditional moment implication:

E [g (y
t
, β

o
)z

t
�q

t−m
]� 0

This may be depicted as (1) by writing:

f (x
t
, β)� g (y

t
, β)z

t
�q

t−m

where x
t
contains the entries of the factors y

t
, the asset

payoffs z
t
, and the corresponding prices q

t−m
. As is

evident from Hansen and Singleton (1982) and
Kocherlakota (1996), GMM-based statistical tests of
this model give rise to one characterization of what is
commonly termed as the ‘equity-premium puzzle.’
This puzzle is a formal statement of how the observed
risk–return trade-off from financial market data is
anomalous when viewed through the guises of many
standard dynamic equilibrium models from the
macroeconomics and finance literatures.

Studying unconditional rather than conditional
moment relations may entail a loss of valuable
information for estimation and testing. As emphasized
by Hansen and Richard (1987), however, information
in the set �

t−m
may be used by an econometrician to

form synthetic payoffs and prices. This information is
available at the initiation date of the financial contract.
While use of conditioning information to construct
synthetic portfolios reduces the distinction between
conditional and unconditional moment restrictions, it
introduces additional challenges for estimation and
inference that are being confronted in ongoing econo-
metric research.

6. From Densities to Diffusions

A century ago Karl Pearson proposed a family of
density functions and a moments-based approach to
estimating a parameterized family of densities. The
densities within this family have logarithmic deriv-
atives that are the ratio of a first to a second-order
polynomial. More recently, Wong (1964) provided
scalar diffusion models with stationary distributions in
the Pearson family. Diffusion models are commonly
used in economic dynamics and finance.

A scalar diffusion is a solution to a stochastic
differential equation:

dx
t
�µ (x

t
) dt�σ (x

t
)dB

t

where µ is the local mean or drift for the diffusion, σ�

is the local variance or diffusion coefficient, and B
t
is

standard Brownian motion. I now revisit Pearson’s
estimation problem and method, but in the context of
a data generated by a diffusion.

The stationary density q of a diffusion satisfies the
integral equation:

& r�

r

E

F

µφ�
σ�

2

dφ

dx

G

H

qdx� 0 (6)

for a rich class of φ’s, referred to as test functions. This
gives an extensive family of moment conditions for
any candidate (µ, σ�). In particular, moment con-
ditions of the form (1) may be built by parameterizing
µ and σ� and by using a vector of test functions φ.
Pearson’s moment recursions are of this form with test
functions that are low-order polynomials.

Pearson’s method of estimation was criticized by
R. A. Fischer because it failed to be efficient for many
members of the Pearson family of densities. Pearson
and Fischer both presumed that the data generation is
iid. To attain asymptotic efficiency with iid data, linear
combinations of f (x, β

o
) should reproduce the score

vector for an implied likelihood function. Low-order
polynomials fail to accomplish this for many members
of the Pearson family of densities, hence the loss in
statistical efficiency.

When the data are generated by a diffusion, the
analysis of efficiency is altered in a fundamental way.
Parameterize the time series model via (µβ, σ�

β). There
is no need restrict µ and σ� to be low-order poly-
nomials. Let Φ be a vector of test functions with at
least as many component functions as parameters to
estimate. Associated with each Φ is a GMM estimator
by forming:

f (x, β)�µβ (x)Φ (x)�
1

2
σ�

β (x)
dΦ

dx
(x)

The moment conditions (1) follow from Eqn. (6).
Conley et al. (1997) calculate the efficiency bounds

for this estimation problem using the method de-
scribed in Hansen (1985). They perform this
calculation under the simplifying fiction that a
continuous-data record is available and show that an
efficient choice of Φ is:

Φβ (x)�
�

�β

A

B

2µβ (x)�dσ�
β (x)�dx

σ�
β (x)

C

D

(7)

The choice of test function turns out to be the
‘derivative’ of the score vector with respect to the
Markov state x. This efficient choice of Φ depends on
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the true parameter vector β
o
and hence is infeasible to

implement. Conley et al. (1997) show that the same
efficiency can be attained by a feasible estimator in
which Φ is allowed to depend on β as in Eqn. (7). The
score function derivative is easier to compute than
the score function itself because the constant of in-
tegration for implied density does not have to be
evaluated for each β. While tractable, this efficient test
function solution to the time series problem will
typically not lead one to use low-order polynomials as
test functions even for Pearson’s parameterizations.

Pearson used moment recursions to construct trac-
table density estimates without numerical integration.
Computational concerns have subsided, and the dif-
fusion model restricts more than just the stationary
density. Transition densities can also be inferred
numerically for a given (µ, σ�) pair. To motivate fitting
only the stationary density, a model-builder must
suppose potential model misspecification in the tran-
sition dynamics. One example of this form of mis-
specification is a subordinated diffusion model used to
model financial time series in which calendar time and
amore relevant information-based notion of economic
time are distinct.

Integral equation (6) is ‘localized’ by using smooth
test functions that concentrate their mass in the
vicinity of given points in the state space. Banon
(1978) exploited this insight to produce a nonpara-
metric drift estimator using a locally constant
parameterization of µ. Conley et al. (1997) justify
a local linear version of the GMM test function
estimator described in the previous subsection.

7. Related Approaches

Since around 1990 statisticians have explored em-
pirical likelihood and other related methods. These
methods are aimed at fitting empirical data distri-
butions subject to a priori restrictions, including
moment restrictions that depend on an unknown
parameter. In particular, Qin and Lawless (1994) have
shown how to use empirical likelihood methods to
estimate parameters from moment restrictions like
those given in (1) for iid data. While Qin and Lawless
(1994) use the statistics literature on estimation
equations for motivation, they were apparently un-
aware of closely-related econometrics literature on
GMM estimation. Baggerly (1998) describes a general-
ization of the method of empirical likelihood based on
the Cressie-Read divergence criterion. Imbens et al.
(1998) and Bonnal and Renault (2001) use this
generalization to unify the results of Qin and Lawless
(1994), Imbens (1997), Kitamura and Stutzer (1997),
and others and GMM estimation with a continuously-
updated weighting matrix. (See Newey and Smith
(2000) for a related discussion.) Within the iid frame-
work, Bonnal and Renault (2001) show that the
continuously updated GMM estimator is a counter-
part to empirical likelihood except that it uses

Pearson’s χ� criterion. The relative entropy or
information-based estimation of Imbens (1997) and
Kitamura and Stutzer (1997) is of the same type but
based on an information criterion of fit for the
empirical distribution.

Kitamura and Stutzer (1997) and others use clever
blocking approaches for weakly dependent data to
adapt these methods to time series estimation prob-
lems. Many GMM applications imply ‘conditional’
moment restrictions where the conditioning infor-
mation is lagged m time periods. Extensions of these
empirical distribution methods to accommodate time
series ‘conditional’ moment implications is an im-
portant area of research.

8. Moment-matching Reconsidered

Statistical methods for partially specified models
allow researchers to focus an empirical investigation
and to understand sources of empirical anomalies.
Nevertheless, the construction of fully specified
models is required to address many questions of
interest to economists such as the effect of hypothetical
interventions or policy changes.

Models of economic dynamical systems remain
highly stylized, however; and they are not rich enough
empirically to confront a full array of empirical inputs.
Producing interesting comparative dynamic results for
even highly stylized dynamic systems is often difficult,
if not impossible, without limiting substantially the
range of parameter values that are considered. Since
analytical solutions are typically not feasible, compu-
tational methods are required. As in other disciplines,
this has led researchers to seek ways to calibrate
models based on at least some empirical inputs. See
Hansen and Heckman (1996) for a discussion of
this literature. The analysis of dynamical economic
systems brings to the forefront both computational
and conceptual problems.

The computational problems are reminiscent to
those confronted by the inventors of minimum chi-
square methods. Two clever and valuable estimation
methods closely related to moment matching have
recently emerged from the econometrics literature.
One method is called ‘indirect inference’ and has been
advanced by Smith (1993) and Gourieroux et al.
(1993). The idea is to fit a conveniently chosen, but
misspecified approximating model that is easy to
estimate. The empirical estimates from the approxi-
mating model are used as targets for the estimation
of the dynamic economic model. These targets are
‘matched’ using a minimum chi-square criteria.

This method is sometimes difficult to implement
because the implied approximating models associated
with the dynamic economic model of interest may be
hard to compute. Gallant and Tauchen (1996) cir-
cumvent this difficulty by using the score function for
the approximating model (evaluated at the empirical
estimates) as targets of estimation. The computational
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burden is reduced to evaluating an empirical score
expectation as a function of the underlying parameter
of interest. This allows researchers to use an expanded
set of approximating statistical models.

In both of these methods there are two models in
play, an approximating statistical model and an
underlying economic model. These methods address
some of the computational hurdles in constructing
parameter estimators through their use of convenient
approximating statistical models. On the other hand,
it is harder to defend their use when underlying
dynamic economic model is itself misspecified. Gallant
and Tauchen (1996), for instance, use statistical
efficiency as their guide in choosing approximating
statistical models. Better approximating models
results in more accurate estimators of the parameters
of interest. This justification, however, neglects the
role of misspecification in the underlying dynamic
economic model. For ‘indirect inference’ it is often not
evident how to construct approximating models that
leave the estimates immune to the stylized nature of
the underlying economic model. Thus it remains an
important challenge for econometricians to devise
methods for infusing empirical credibility into ‘highly
stylized’ models of dynamical economic systems.
Dismissing this problem through advocating only the
analysis of more complicated ‘empirically realistic’
models will likely leave econometrics and statistics
on the periphery of important applied research.
Numerical characterizations of highly stylized models
will continue with or without the aid of statistics and
econometrics.
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Methodological Individualism in Sociology

Methodological individualism in sociology refers to
the explanatory and modeling strategies in which
human individuals (with their motivations) and hu-
man actions (with their causes or reasons) are given a
prominent role in explanations and models. Social
phenomena are viewed as the aggregate results of
individual actions. Explanation thus proceeds from
the parts to the whole: individual action has an
explanatory primacy in relation to social facts,
society’s properties, and observed macroregularities.
Among the problems associated with this method-
ology, the following three are of special interest: (a)
how should individual characteristics be selected and
connected? (b) does the relevance of individualism as a
methodology depend on the way models and theories
are used?, and (c) how should individualistic social
science take individual cognition into account?

1. Indi�idualism and the Form of Explanations

1.1 Gi�ing Primacy to Indi�iduals

While the constitution of sociology as an autonomous
discipline has involved the recognition of a separate
layer of ‘social facts,’ methodological individualism,
which presupposes the existence of social facts as an
explanandum for social science, is not alien to the
sociological tradition, as exemplified by the work of
Weber, Pareto, and others. A general feature of indi-
vidualistic explanations is that individual motivations,
preferences, reasons, propensities, or individual char-
acteristics generally speaking figure explicitly in the
proposed models and explanations, together with
the description of relevant technological and natural
circumstances.

Methodological individualism has gained influence
in the twentieth century through the work of such
authors as Mises, Popper, and Hayek, but its emerg-
ence is traceable to the debates in nineteenth century
Germany and Austria about the nature of explanation
in history, the status of economic theory, and the
respective scientific roles of nomological explanation
and particular understanding. It is associated classi-
cally with the requirement of a real understanding of
the motivations of the social actors themselves (as
illustrated by Simmel 1900, Weber 1922).

This methodology can be contrasted with several
types of nonindividualistic methods (Boyer 1992). It is
violated by those theories which rely on the operation
of impersonal forces (such as nature, mind, history,
progress, or destiny), and by ‘holistic’ explanations in
which the properties of collective entities (such as
nations, classes, social groups, or society as a whole)
or unconscious forces are given an independent
explanatory role.

Methodological individualism is compatible with
ontological holism about collective entities, in the
following sense: individualistic social scientists may
recognize the existence of social entities (such as
‘cultures’ or ‘traditions’) which are irreducible to
individual component parts. But they postulate that
only individuals have goals and interests, and that
these have explanatory value with respect to human
conduct. They reject or reinterpret the notion of
collective belief. Finally, they recognize that the social
set-up can be transformed through the action of
individuals. This makes methodological individualism
hardly compatible with the more deterministic
versions of historical materialism, although it is
congenial to some Marxian themes, in particular
Marx’s criticism of the belief in the historical
effectiveness of abstract notions of man, society, and
consciousness.

1.2 Indi�idual Moti�ation

Some individual characteristics should figure in the
explanans in an explicit manner. But which are the
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relevant ones? The selection should allow the theorist
to reconstruct some basic facts about the choices of
reasoning agents, and formulate those relationships
which are considered useful for explanation or pre-
diction. Both cognitive factors (such as beliefs or
probability judgements) and volitional ones (desires or
preferences concerning states of affairs) play a decisive
role. There is some uncertainty, however, in the
determination of the appropriate concepts of beliefs
and preferences. In particular, should they be revealed
by introspection, or in actual choice?

Behavioral social scientists insist that they should be
inferred from actual choices, but most social scientists
hypothesize in a bolder way. In particular, the
Popperian version of methodological individualism
emphasizes the crucial importance of a reconstruction
of the knowledge available to the agents themselves.
Elucidation of this situation-relative knowledge gives
the social scientist a clue to the appropriate behavior
of the actors (Watkins 1970, Popper 1972). If we turn
to the goals of the actors: should their preferences be
confined to (narrowly conceived) self-interest, for
example a combination of pleasures across time? This
would be empirically unconvincing. It is then tempting
to distinguish several types of action: self-interested
action and action out of respect for norms or values,
for example. But such a contrast is rather uncertain in
many empirical situations. Correlatively, it appears
difficult to disentangle the economic dimension from
other aspects of human action (Demeulenaere 1996).

1.3 Rationality Assumption and Equilibrium

Should the social scientist consider any kind of beliefs,
desires, and choices? It would seem awkward to leave
unused our knowledge about rational action. Several
criteria of rational choice can be used. One basic
requirement is the existence of a complete and tran-
sitive ranking of social states of affairs which, com-
bined with beliefs about uncertain events, yields a
ranking of actions. More specialized criteria involve
specific relationships between beliefs and evaluative
judgements, as exemplified by the classical expected
utility formula for choice under risk or uncertainty.

It can hardly be assumed that flesh-and-blood
individuals are perfect optimizing entities in all cir-
cumstances: given the drastic limitations on our
information-processing capabilities, the bounded
rationality assumption is more realistic (Simon 1982).
In many models, agents seem to be confined to single-
exit situations: individual goals and the characteristics
of the situation are the important explanatory inputs
(Latsis 1972). In most real-world cases, however,
individual attitudes in the gathering and use of
incomplete knowledge are crucial explanatory factors.
In Simon’s words, a shift is needed from substantive to
procedural rationality. This shift in emphasis has been
decisive since the 1970s.

This psychological orientation could be (and has
been) resisted for the following reason: sociological
explanations of aggregate social facts are not supposed
to capture all the idiosynchrasies of the actions of
existing individuals, but only the central tendencies in
individual action, among which we should undoubt-
edly count the tendency to act rationally through the
selection of appropriate means in a purposeful manner
(Goldthorpe 1998). It can thus be argued that so-
ciology, as part of empirical science, should neither
restrict itself to the elucidation of the logical conse-
quences of the interaction of ideally rational agents
nor try to replicate the psychological functionings of
particular agents.

In practice, sociologists can hardly focus on social
situations exclusively or psychological processes ex-
clusively. Stylized models of both are required. In
some situations, however, a more complex treatment
of psychological processes is required. The two im-
peratives of psychological relevance and situational
analysis are complementary in a deep sense, since the
rational agent’s adaptive cognitive strategy in the face
of incomplete knowledge must depend on the
characteristics of her incomplete-knowledge situation.

In most social contexts, the reasons for action of
distinct individuals are not independent from one
another, and the hypothesized relationships between
individual preferences, beliefs, and actions assume the
form of an equilibrium. This was brought out neatly in
Cournot’s analysis of imperfect economic competi-
tion. In the definition of equilibrium concepts, the
interrelationships between the predicted social facts
and individual reasoning are made clear. In some
cases, however, the predictive value of equilibrium
concepts (such as ‘Nash equilibrium’ in which each
agent’s action is the best response to the actions of
others) appears to presuppose a fairly sophisticated
coordination mechanism for individual expectations,
or even sociologically or culturally determined
common focal points. This suggests that some pre-
existing irreducibly ‘social’ facts might have inde-
pendent explanatory value after all (Janssen 1998).

2. Methodological Indi�idualism and the
Contrasting Uses of Social Theory

Models and theories may have several uses. How does
this plurality affect the significance of methodological
individualism? The relationship between positive and
normative uses of theories should be considered. Of
equal importance is the level of description at which
theory-based inferences and predictions are form-
ulated.

2.1 The Indi�idualistic Point of View and Normati�e
Thinking

Scientific commitment to methodological individu-
alism for explanatory purposes implies no particular
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normative criterion. In particular, as Popper noted, an
individualistic understanding of social life need not
lead to underrate the importance or value of altruistic
feelings or other-oriented interests generally speaking:
‘What really matters are human individuals, but I do
not take this to mean that it is I who matter very much’
(Popper 1945).

Nevertheless,most normative criteria presuppose an
individualistic description of social life. For example,
the usual criteria of freedom and responsibility have
no clear significance unless social life is understood
with a view to the causal powers of persons, portrayed
as autonomous units of evaluation and action. It thus
appears that common normative views implicitly rely
on an individualist explanation of social phenomena.
It is also the case, at a more fundamental level, that
some kind of individualistic description of social life is
involved in the formulation of many evaluative crit-
eria. Most equality or efficiency criteria can be applied
only if we are able to ascertain that definite states of
affairs are experienced by distinct individuals. Indi-
vidualism, here, stands for an understanding of social
life according to which the separate lives and
experiences of the individuals (rather than social
groups) are the loci at which things of value are to be
found.

2.2 Indi�idualism and the Le�els of Description of
Complex Social Facts

Several explanations might appear relevant and in-
formative at different levels of description. The pro-
jected inferential and predictive uses of social theory
would thus appear decisive for the relevance
of individual-based descriptions and explanations of
social life. As a matter of fact, the very notion of
sociology as a separate discipline is sometimes under-
stood in a holistic manner because sociology is
supposed to describe and explain complex ‘social
facts’ which cannot be described and explained ad-
equately at the microlevel of individual action.

In Durkheim’s classic study of suicide, for example,
individual conduct is understood on the basis of the
social characteristics which account for the scien-
tifically relevant individual characteristics. Thus in-
dividual propensities to suicide can only be explained
by referring to the state of society as a whole, in
particular its degree of ‘integration’ or cohesiveness.
‘Egoist suicide’ is characterized by the attitude of
individuals who give a particular importance to their
own personality or destiny (their individual self) in the
face of social rules or collective identity (the collective
self), and the empirical frequency of such an attitude is
explained by the degree of social integration.

The irreducibly holistic dimension in Durkheimian
sociology is the belief in the independent explanatory
value of ‘macro’ notions with respect to observed
individual conduct. If we turn to rules and institutions,

this means that individual agreements cannot be
treated as independent explanatory factors. Individu-
alistic theorists, however, try to explain rules and
institutions by focusing on the circumstances of
individual rational choice (as in Olson 1965, Coleman
1990).

Durkheimian explanation can be reinterpreted in
individualistic or interactionist terms to some extent,
by focusing on the psychological dimension of com-
plex microsociological patterns of interdependencies
that aggregate into macroproperties such as ‘inte-
gration.’ Given the parallelism between the two levels
of description, the choice between an individualistic
perspective and a holistic one should depend upon the
projected use of theory: do we intend to describe
macro phenomena, or do we try to understand micro
interactions and their aggregate effects? The relevance
of methodological individualism is clearer in the
second case.

3. Indi�idual Cognition and Social Explanation

Individuals are reasoning entities: they develop elab-
orate cognitive structures—even social theories—
about their own action and interaction. How should
individualistic social science take this into account?
Arguably, any kind of rational action involves cog-
nitive operations to some extent. This is true of
instrumentally rational actions, after the pattern of
‘logical actions’ in Pareto’s sense, since the adequate
association of ends and means is only possible on the
basis of some representation of the world, and some
reasoning about it. Sometimes the goal and its re-
lationship with the available means are obvious, so
that the cognitive process will not figure prominently
in the proposed explanations. In other cases, the
interesting part of the explanation is the cognitive
process itself.

The explicit treatment of this cognitive dimension
appears to be the best response to the critique
according to which individualistic models rely on an
arbitrarily simplified account of human action as
instrumentally rational action. It is useless to deny the
importance of instrumental, means-end reasoning in
social interaction. But much is to be gained by paying
attention to the cognitive processes through which
agents frame their choices (Fillieule 1996). Cognitive
sociologists also explore the inner logic of argumen-
tative strategies (Boudon 1990, Bouvier 1999). A
challenging dimension of the theorist’s work is to
reconstruct the intrinsically convincing reasons which
are intermingled with mistaken beliefs, in a manner
which results in seemingly irrational behavior. Of
particular interest are the processes through which
individual agents evaluate and adjust their own goals,
and select the norms of behavior they are willing to
accept as binding. This could bring new significance to
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the classical Weberian notion of axiological ration-
ality, now understood as a special dimension of a
general theory of cognitive rationality (Boudon 1995,
1998, Mesure 1998, Saint-Sernin et al. 1998).

This implies thatrationalityrequirementsareapplied
to the actor’s goals, beyond the instrumental adequacy
of the means to the goals. These are strong require-
ments, but they are motivated by an effort to gain a
better fit between theoretical predictions and observed
social facts. For instance, a long-standing puzzle in
individualistic political studies is the so-called ‘para-
dox of not voting’: since individual voting in general
elections has small disadvantages and no clear causal
effect, why do people vote? A particular line of
individualistic inquiry starts from the idea that most
people are able to understand the basic justifications
of certain norms (such as ‘citizens should vote’).

Explicit treatment of individual cognition is a
valuable goal, but it raises a number of questions
concerning the precise drawing of the dividing lines
between the building blocks of individualistic soci-
ological explanation: between individual character-
istics and natural facts on one hand, and between
individual characteristics and social relations on the
other hand.

At some level of description, individual action is a
series of natural (neural and external) states of affairs.
It thus appears that individual ‘good reasons’ are
screened off by the natural causes of behavior, which
are a proper object of inquiry for natural science, and
methodological individualism in its classical versions
might appear misleading because it treats individual
good reasons as ultimate explanations of action.

Psychological processes are implemented in the
human brain by neurons, but this does not imply that
the ‘ultimate’ explanation of social phenomena is to be
found at the neurophysiological level, or at the
molecular level. Science is constructed in layers, in
such a manner that it includes both higher level
theories which work at the macrolevel appropriate to
the macrophenomena to be explained (such as soci-
ological theories) and other theories which show
how the higher level objects and relations can be
accounted for at the level below (Simon 1997). The
hierarchical relationship between two classes of
phenomena does not automatically imply that ex-
planation should proceed from the lower level to the
higher level.

At a certain level of description, individual action is
the sequel of an intention which can only be depicted
in a certain language, using definite mental categories.
Arguably, language, categories, and meanings are
social objects. Hence it might appear appropriate to
consider human actions as understandable only on the
basis of pre-existing rules, or ‘institutions’ in Mauss’s
sense—acts or ideas which people find before them as
pre-existing facts. This radical holism draws our
attention to the constitutive role of social norms with
respect to the meaning of actions—undoubtedly an

important feature of many social situations. This
feature can find a place in individualistic explanations,
once we allow for psychological motives which depend
on complex, holistic representations of social inter-
action, along the lines of institutional individualism
(Agassi 1975). As a matter of fact, most social rules are
not just given as ‘facts’: they are agreed upon, or
rejected, by individuals.

Individualistic explanatory and predictive strategies
rely on a sharp distinction between the choice prob-
lems of individual actors, on the one hand, and social
institutions, regularities, and norms on the other hand.
On this account, the emergence and stability of social
regularities, social norms and institutions should be
explained on the basis of the underlying individual
reasons. This creates an opportunity for the appli-
cation of both classical rational-choice models and
elaborate theories of individual cognition.

See also: Action Theory: Psychological; Action,
Collective; Action, Theories of Social; Bounded
Rationality; Collective Behavior, Sociology of; Collec-
tive Beliefs: Sociological Explanation; Durkheim,
Emile (1858–1917); Methodological Individualism:
Philosophical Aspects; Pareto, Vilfredo (1848–1923);
Rational Choice Theory in Sociology; Rationality
in Society; Simmel, Georg (1858–1918); Sociology,
Epistemology of; Sociology: Overview; Traditions
in Sociology; Verstehen und Erkla� ren, Philosophy of;
Weber, Max (1864–1920)
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Methodological Individualism:

Philosophical Aspects

Methodological individualism (MI) can be stated
roughly as the thesis that explanations of social
phenomena should appeal only to facts about in-
dividual people. This is a directive or rule, rather than
a statement of purported fact—hence methodological
individualism. But whether a rule is useful depends, in
part, on the facts; the fact of gravity makes the rule
‘exit by the window’ poor advice. We need to ask
whether society, individuals, and their relations are
such as to make MI a sensible rule to follow, where
explanation is our goal. Also, MI is a quite general
rule. Few would deny that an individualistic ex-
planation is sometimes in order. The question is
whether it always is.

1. Historical Background

The expression ‘methodological individualism’ seems
first to have been used in 1908 by Schumpeter, but the
doctrine was expounded by Menger in the 1880s; it
was a cornerstone of what came to be known as
‘Austrian method’ which stood in opposition to the
German historical school (Hayek 1968, Nozick 1977).
Emerging from within economic thought, MI has
always had its strongest adherents—as well, it is
claimed, as its greatest successes—in that domain.
Success for holistic styles of explanation—explanation
by reference to social ‘wholes’, their structure and their
function—has been claimed most often in anthro-

pology and sociology, the latter much influenced by
Durkheim’s anti-individualism. Weber declared him-
self an individualist, but did not always follow its rule,
and the best example of individualistic sociology in
recent times may be the work of Homans (1967).
History has been very much disputed territory, with
both practicing historians and theorists of history
divided as to whether MI is a rule they can or should
adopt. Examples of ‘pure’ methodological individu-
alism in the practice of any social science are hard to
find, and one theoretical issue is whether this is
symptomatic of some deeper incoherence in the
position.

Karl Popper’s writings, and those of his student
JohnWatkins, sparked a debate between individualists
and collectivists or holists that lasted through the
1960s (O’Neill 1973). But a second wave of interest in
this dispute emerged in the 1980s as a number of
authors turned to the issue with claims informed by
recent developments in philosophy of mind, language,
and biology, as well as by some rethinking of Marxist
views. By and large, the terms of debate in the first
wave were set by individualists who saw themselves as
opposed to political movements of the extreme left
and right, and opposition to MI was portrayed as
depending on a dangerous belief in inexorable laws of
history and society. These considerations largely have
been put aside in the second wave, and a number of
broadly holistic positions have emerged which are not
committed to the existence of laws of history, and
which display no affiliation to the Hegelean tradition.

In the view of some, the debate over MI can be
settled only by assessing how successful individualistic
social science is by comparison with its holistic rival.
On that reading, the question is an empirical one. This
article is written from a somewhat different perspec-
tive, which aims at getting clear about the basic
positions and argumentative moves of both sides.
Without such clarity it will be easy to misinterpret the
empirical results.

2. Collecti�e Intention

This section begins by considering an objection that
tends to be raised when individualists insist that it is
the beliefs, motivations, and decisions of individuals
that matter, though it will be put to one side quickly.
The objection is that there is a sense in which groups
of individuals can, say, form intentions to do things.
Some accounts of group intentions (or what are
sometimes called ‘we-intentions’) need present no
problem for the individualist. On one account a group
intention to do something consists of all the members
of the group intending to play their part in doing
it, and believing that other members of the group
similarly intend; here there is no group intention over
and above the intentions and beliefs of the members of
the group (see, e.g., Toumela 1989). Searle has argued
that such accounts are incorrect, and that we need to
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acknowledge the irreducibility of we-intentions to
intentions with a singular subject. But Searle also
argues that this is consistent with MI: when you and I
intend that we play tennis, what happens is that I have
an intention that we should play, and you have an
intention with the same content; there is no supra-
personal ‘we’ having an intention (Searle 1995, pp.
24–6). However, Velleman has argued that a collective
may literally have an intention and that this is not a
case simply of a conjunction of intentions, whatever
their form, possessed by individuals (Velleman 1997).
Velleman’s shared intentions are not supposed to be
lodged in a suprapersonal mind, because they are not
supposed to be mental entities at all. Rather, they are
linguistic. Still, on Velleman’s account, it can happen
that the unit of intending is the collective and not the
individual. So an explanation of events couched in
terms of intentions need not be an explanation in
terms of the mental states of individuals, and a
restriction of our attention to the intentions of
individuals might obscure a relevant explanatory
factor. But at the very least the theory of linguistic
intentions requires elaboration before it can be con-
sidered to pose a serious threat to MI. (See also the
work of Gilbert 1989 who treats social groups as the
subject of ‘we.’)

3. Reduction

In The Open Society and its Enemies Popper describes
MI as the view that collectives must be reduced to
individuals and their actions (Popper 1966, p. 91).
What does reduction involve? An influential model for
this sort of approach is microphysical reduction in the
sciences; we reduce water to H

�
O by showing that the

properties of a body of water are just the properties
of a collection of suitably related H

�
O molecules

(relations are important because the molecules have
to have the right kinds of bonds, for example). A
comparable reduction of social entities to individuals
aims to show that social entities like collectives are
nothing over and above collections of suitably related
individuals.

A number of arguments have been offered for
thinking that this condition is not fulfilled. Reductive
MI is rejected by some because it is supposed to
depend on an implausible semantic thesis: that
we can define all our social terms—like ‘class,’
‘class conflict,’ ‘nation’—in individualistic terms (see,
e.g., Mandelbaum 1955, reprinted in O’Neill 1973).
Whether that semantic thesis can be defended is a
difficult issue, but we need not resolve it here. One can
believe that social entities like nations and classes are
nothing over and above collections of suitably related
individuals without believing that the concept of a
nation or of a class can be defined in terms of
individualistic concepts. Reductionism is a claim

about what exists, and not a claim about definability.
Similar claims about reduction without definition have
been fruitfully pursued in the philosophy of mind
(Davidson 1980) and in the philosophy of time (Mellor
1998).

But could a social entity, France, say, be reduced to
individuals? Ruben, a contributor to the second wave,
argues that France cannot be so reduced, because no
class or group of individuals can have exactly the
properties France has. For example, France has the
property that it could have had a different population,
but the class of French people (past, present, and
future) could not have had any person in it other than
the persons it does have in it, since classes are defined
by their members. And if two entities do not share all
their properties, they cannot be identical. On Ruben’s
view, France is a holistic entity, not even constructed
out of individuals, which bear to it only contingent
relations (Ruben 1985, chap. 1). It should be said that
Ruben is otherwise quite sympathetic to MI.

This argument is open to dispute if we think of
terms like ‘France’ as referring to whatever thing
occupies a certain role, just as ‘The Prime Minister’
refers to the person, whoever it is, who occupies a
certain party-political role. There is no doubt that in
1999 John Howard was the PM of Australia and that
counting John Howard and the PM would be double
counting, despite the fact that the PM could have been
someone other than Howard, while Howard could not
have been someone other than himself. And when we
speculate on what would have happened had the
opposition leader, Kim Beazley, been PM, we are
imagining a situation in which Beazley occupies that
very same role, or something very like it. The quali-
fication ‘or something very like it’ is necessary because
the PM’s role might be altered to some degree by, say,
constitutional amendment. But there are limits to
what is possible for the role by way of alteration; some
alterations would be so substantial that we would
regard them as resulting in the replacement of that role
with something else—a role of President, for example.

What role would something occupy in order to be
France? France is a geo-political entity founded at a
certain time in a certain way, with a subsequent history
of relations to other geo-political entities like The
Holy Roman Empire, Germany, and the EEC. Call
that role F. If we are going to say that, by definition,
France is the thing that occupies precisely the role F
then it will be impossible to say that the history of
France might have been different. On the other hand it
makes dubious sense to say that France might, for
example, have had exactly the history of Italy (though
of course Italy might have been called ‘France’). The
solution, as with the role of Prime Minister, is to say
that France is, by definition, the thing that occupies a
role sufficiently like role F; that leaves the matter
vague, but since questions about what might have
happened in history really are vague, this is no criticism
of the present approach.
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Now it may be that the thing that occupies the
France-role at any given time is a collection of
individuals standing in certain relations—along with
other things like certain purely physical resources,
perhaps. And different collections of individuals will
fill this role at different times, just as different
individuals are Prime Minister at different times. Of
course, the France-role and the Prime Minister-role
are different in that we think of the France-role as
occupied by a single entity over the whole period that
the role is filled at all, while we think of the Prime
Minister role as occupied by many different things—
there is one France but there are many Prime
Ministers. But treating France as one continuous
entity is not ruled out on the present approach; a single
living organism is constituted by the cells that make it
up, but no cell need last the whole life of the organism.
We may think of France as similarly constituted by an
overlapping sequence of individual people, suitably
related.

However, the idea of the individuals that constitute
a social whole being ‘suitably related’ raises another
objection to the individualistic reading of social
entities. The objection is that the relations in which
individuals have to stand in order for collections of
them to fill macrosocial roles are in fact social
relations. So all we have is a reduction of the social to
the social. Thus, it is arguable that a collection of
persons constitutes a nation only if there are relations
of subservience, or equality, or other obviously social
relations, between those persons.

The first thing to be said about this argument is that,
even if it is correct, it allows us a reduction of the
macrosocial to the microsocial. It would allow us to
say that, while there are limits to how far individualism
can be pressed, we have shown at least that the only
social relations constitutive of collectives are relations
between individuals. That would be progress from the
individualist’s point of view. The second thing to be
said is that the argument may not be correct. We might
counter the argument by making the same move with
respect to the social relations between individuals that
we made in the case of supposed social wholes. We
said that deciding whether there is such a thing as
France at a given time is a matter of deciding whether
something occupies the France-role at that time.
Similarly, deciding whether two individuals stand in a
social relation of equality at a time may be a matter of
deciding whether there is something that occupies
what we might call ‘the equal-citizenship role.’ It
might turn out that the thing that occupies the equal-
citizenship role is, say, a presumably very complex
psychological relation. How might we spell out this
role? The following is on the right lines, though greatly
simplified: the equal-citizenship relation is that re-
lation, whatever it is, which in normal circumstances
ensures that the law will be applied in the same way in
similar cases and regardless of class, race, sex, and
various other factors. And we may then find that the

thing which does ensure this is a complex psycho-
logical relation between individuals, involving beliefs,
desires, values, and behavioral dispositions.

These seem the most promising sorts of moves
open to the individualist, though whether they will
ultimately succeed is something we cannot settle here.
Rather, it will be assumed simply from now on that it
is successful—thereby conceding apparently vital
ground to the individualist—and ask whether we
would then be justified in agreeing with MI that
explanations of social phenomena ought to appeal
only to facts about individuals.

4. Reduction and Explanation

Before we try to answer this question it is worth
making some points about the relations between the
claim that the social is reducible to the individual and
the claim that explanations of the social should appeal
only to facts about individuals. First, the claim that
social entities are reducible to individuals is a factual
claim and not a methodological rule. But recall our
decision to see whether MI is an appropriate rule. It
would certainly seem that if reducibility is true, the
conditions for the application of MI could scarcely be
more favorable. We shall see that even if reducibility is
true, the victory of MI is not assured. Second, MI
might be formulated in a way that does not depend on
a claim about reduction. Popper has said that ‘… we
must try to understand all collective phenomena as
due to the actions, interactions, aims, hopes, and
thoughts of individual men (Popper 1960, p.157),
which suggests the view that while social entities are
real and (perhaps) not reducible to individuals, their
existence, persistence, character, and alteration ought
to be accounted for in terms of individuals alone. But
it is worth remarking that even those who deny
reducibility of the kind described above would prob-
ably assent to a weaker thesis of the dependence of the
social on the individual. A way to make this view more
precise is by appeal to the idea of supervenience.
Supervenience theses tell us what features of the world
need to be independently specified, and what features
we get for free, so to speak, by specifying other
features. And it is certainly a plausible thought that by
specifying all the facts about individual thought and
action, we thereby fix the facts about the social.
Imagine a world that is absolutely indistinguishable
from our world from the point of individual thought
and action; would there be any social differences
between the worlds? Assuming, rather plausibly, that
the answer is no, we can conclude that the social
supervenes on the individual (Currie 1984). But notice
that this, sometimes called global supervenience, is a
very weak claim, and one that tells us little about the
prospects for individualistic explanation of social
phenomena. In particular, it does not give us any right
to think that we shall be able to demarcate some
manageable subclass of the individual facts in terms
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of which to explain any given social phenomenon. For
all supervenience tells us, the most we could say is
that the totality of individual facts explains the
totality of social phenomena. A workable theory of
individualistic explanation requires us to find local
connections between the individual and social.

Third, an issue of the kind that delights philosophers
arises when we look more closely at the claim that facts
about social wholes like countries and classes can be
reduced to facts about individuals and individual
psychology. Perhaps the most complex group of
problems that philosophy of mind will take into the
new millennium is that raised by the doctrine of
‘externalism.’ At least since Descartes there has been a
tendency in philosophy to assume that nothing follows
about the world from what goes on in the mind; one
can have an inner life of meaningful thoughts and still
not be sure that anything external corresponds to
those thoughts—hence Descartes’ worry about
skepticism. But this mind–world dualism (not at all the
same as mind–body dualism) has been under attack,
and many philosophers now hold that the contents of
some thoughts depend essentially on the existence of
the things they refer to. This is externalism (see Putnam
1975 and the essays in Pettit and McDowell 1986). If
externalism is true, then, so the argument goes,
supposed reductions or explanations of the social in
terms of the individual may turn out to be reductions
or explanations of the social in terms of, among other
things, the social. While the true implications of
externalism are notoriously difficult to see, a prelim-
inary response to this argument would be to find
some way of ensuring that the mental states that we
appeal to in explaining social phenomena are never
ones with the kinds of contents that raise these
externalist problems. While this and other potential
solutions to the difficulty take us beyond the limits of
the present survey, we do have here a striking
illustration of the interconnection of social philosophy
and the philosophy of mind.

Fourth, a claim about the reducibility of social
entities should not be confused with a claim to the
effect that social entities do not exist. The reduction of
water to H

�
O is not grounds for doubting that water

exists; in fact successful reductions (as opposed to
what philosophers sometimes call ‘eliminations’) show
that the reduced entities do exist. But this creates a
problem for an individualist. If social entities are
reducible, then why should an individualist not refer
to them in her explanations? And what, in that case,
would be left of the idea of a distinctively indi-
vidualistic explanation? Perhaps the individualist
should be concerned, not about whether, but about
how we refer to social entities. Their objection would
then be to references to social entities which fail to
make manifest their reducibility; we should refer to
France, not as, say, ‘France’ but as ‘such and such a
group of individuals bearing such and such relations
to one another.’ This is an issue we shall come back to,

but on the face of it the claim is implausible. Who
would insist, comparably, that we never satisfactorily
explain an accident by saying that there was water on
the street without also making it manifest how the
body of water in question was made up of H

�
O

molecules? Perhaps the individualist thinks that we
should at least not refer to social entities unless we are
confident that we could give an individualistic re-
duction of them. But who would claim that all
explanations that appealed to water were illegitimate
prior to the chemical revolution in the late eighteenth
century?

What is left to the individualist? They may say that
while all sorts of nonindividualistic explanations may
be given and accepted, because they are the best we can
get in the circumstances, epistemic considerations
always favor the move to an individualistic explan-
ation where one is available. For such a move will
always be from an explanation which refers to social
entities in a way which does not make their indi-
vidualistic constitution manifest, to an explanation
which refers to social entities in a way which does. And
such a move will always represent an increase in
relevant explanatory information. This is a plausible
and influential thought that deserves some attention.

5. Explanation and Information

One person who holds this view is Elster (see Elster
1985). Elster advocates MI from a Marxist position—
an indication of the shift in the terms of the debate that
has taken place between the first and second waves,
though some other writers influenced by Marx con-
tinue to oppose MI (see Cohen 1978, Wright et al.
1992). Elster argues that we all have reason to prefer
individualistic explanations to explanations in terms
of social aggregates. First of all, microlevel ex-
planations reduce the time-lag between cause and
(putative) effect, making us less vulnerable to the
confusion of causation with mere correlation. Second,
understanding is increased when we ‘open up the black
box’ and look at the ‘desires and beliefs that generate
the aggregate outcomes’ (Elster 1985, p. 5). This
second remark is somewhat misleading in that Elster
does not argue that we ought to construct social
explanations by examining the actual beliefs and
desires of the real people involved in the phenomenon
to be explained. Rather, his commitment to MI is a
commitment to ‘rational actor explanations’ wherein
we explain what happened as a rational response on
the part of individuals to their situation, without
looking at the actual details of their mental states
(without, in other words, opening the black box
at all).

But individualists who do not follow Elster’s en-
thusiasm for rational actor explanations and who
think that our business is with the empirical study of
actual mental states will still agree with him in this:
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That the great strength of individualistic explanation
is that they give us more explanatorily relevant
information than holistic explanations do. Thus,
Watkins says that ‘There may be unfinished or half-
way explanations of large-scale social phenomena …;
but we shall not have arrived at rock-bottom
explanations … until we have statements about the
dispositions, beliefs, resources, and interrelations of
individuals’ (Watkins 1957, p. 168). Individualists may
agree that in many situations we have to make do with
aggregate-level explanations because the relevant in-
dividualistic detail is not available to us. But they will
say that it is one thing to tolerate aggregate-level
explanations when nothing better is available, and
quite another to prefer them.

6. Le�els of Explanation

An obvious response to this line of thought is to point
out that it can be extended in unwanted ways. Note
that the individualist’s case, outlined in Sect. 3, for a
reduction of the social to the individual has a parallel
in an argument for the reduction of the individual to
microphysics. Those who adopt a functionalist view of
the mind think that the idea of a mental state is the
idea of something that fits a certain causal role, and
that the things that do fit those mental states are purely
physical states of the brain. On this view, pain is
(roughly) whatever is caused by damage to the body
and which in its turn causes us to avoid the cause of the
damage. Most scientists and philosophers think that
what has that causal role is some physical state of the
brain. So pain will turn out to be that brain state. So
why, if we reject unanalyzed references to social
wholes, ought we to be content with similarly un-
analyzed references to persons, minds, and mental
states? Why not insist that these be spelt out in terms
of the physical states that occupy the relevant roles?
Popper and Watkins would deny the claim that mental
state-roles are occupied by purely physical states
because they believe that there is a nonphysical
mind which makes an independent contribution to
causation (see, e.g., Popper et al. 1984), so they would
be able to claim that descent below the level of the
individual and her mental states to the level of physical
causation is a transition that involves loss of ex-
planatory information. But belief in this kind of
dualism is not widely shared. Another response would
be to say that our methodological obligation is not
always to descend to the most basic level, but to the
most basic level within the relevant domain. If our
interest is in the domain of the social sciences, then the
most basic level is that of the individual; anything
below that ceases to be social science. But suppose I
declare my interest to be in holistic social science; what
is an individualist to say when I refuse to countenance
explanations that go below the level of the most basic
social wholes, whatever they are?

It is time to question the assumption, shared by
individualists like Elster and Watkins, that descend-
ing to lower levels always makes for increases in
explanatory information. Jackson and Pettit have
argued that higher level explanations may in fact
convey information, including causally relevant infor-
mation, not even implicitly conveyed by lower level
ones (Jackson and Pettit 1992a, 1992b). Jackson and
Pettit make a distinction between causally efficacious
and causally relevant facts, the latter being a more in-
clusive class than the former. They contend that it is
sometimes the case that, by appeal to a higher order
explanation, we can locate causally relevant facts that
we could not locate by appeal to an explanation of
lower order which tells us only about what is causally
efficacious. Consider an explanation of the decline of
religious practice in terms of increased urbanization,
an explanation that accounts for changes in one social
institution by appeal to changes in another. What
would we lose by replacing this explanation with a
much more detailed one in terms of the changing
values, employment, and location of individuals, the
decisions of individuals to close certain parishes, the
inexperience of ministers in new parishes, etc.? By
deleting urbanization from our explanation we lose
sight of this, that the effect brought about by these
individual decisions, namely reduced religious obser-
vance, would have been brought about by any other
combination of individual decisions as long as it was a
combination that manifested itself, at a higher level, as
increased urbanization. We would go wrong to sup-
pose thatwhatwas crucial to the decline of religion was
that Smith moved from village A to town B, that he
went from working on this farm to working in that
factory, along with all the other specific, causally
efficacious facts about Smith and about other indi-
vidual people. What was crucial was that something
took place at the level of individuals that constituted
urbanization, and there are many combinations of
individual events other than the combination that
actually occurred that would have done that. So the
shift from the holistic to the individualistic explanation
involves loss, as well as gain, of causally relevant
information. The gain is in the specificity of detail: we
now know which combination of ‘microfacts’ deter-
mined the macrofacts about the decline of religion.
The loss is in breadth: the macro-explanation iden-
tified for us a class of combinations of microfacts, any
one of which would equally have explained the decline
of religion—namely the class of combinations which
determine that urbanization occurred.

7. Conclusion

The conclusion, then, is that even on epistemic
grounds alone, and ignoring pragmatic factors, an
individualistic explanation is not automatically to be
preferred to a nonindividualistic one. But it does
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not follow that appeals to the beliefs and motives
of individuals—real or ‘typical’—can simply be
jettisoned from the project of social explanation. In
one vital respect, the relation between the individual
and the social is not like that between the micro-
physical and the social. While in both cases we have a
supervenience relation, in the former case but not in
the latter we have something more. Facts about
individual belief and motivation contribute to the
intelligibility of social phenomena, while facts about
the microstructure of someone’s brain do not con-
tribute to the intelligibility of her beliefs and motives
(Rudder Baker 1995). Consequently, whatever higher-
level social facts we may invoke to explain a revo-
lution, the decay of rural life, or the victory of
republicanism, we cannot say in advance that we
shall simply ignore individuals. Further, as we have
acknowledged, the social exists at the level of the
individual; facts about individuals are often them-
selves social facts. If this is right, the appropriate
judgment on MI would seem to be this: that we cannot
accept the claim that individualistic explanations are
always to be preferred to explanations which invoke
social entities without displaying how those entities
can be reduced to individuals, that indeed such
unreduced references to social entities sometimes carry
information valuable for explanatory purposes. But
we owe a debt, nonetheless, to those who have
elaborated modes of individualistic explanation, since
social inquiry cannot do without such explanations.
The remaining methodological questions are about
how and in what circumstances individualistic and
holistic factors can best be combined, and about
whether there are any styles of holistic explanation
that we can say on philosophical or empirical grounds
are always to be avoided.

See also: Action, Collective; Atomism and Holism:
Philosophical Aspects; Causation: Physical, Mental,
and Social; Evolutionary Selection, Levels of: Group
versus Individual; Explanation: Conceptions in the
Social Sciences; Functional Explanation: Philo-
sophical Aspects; Individual�Society: History of the
Concept; Individualism versus Collectivism: Philo-
sophical Aspects; Popper, Karl Raimund (1902–94);
Reduction, Varieties of
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G. Currie

Metropolitan Growth and Change:

International Perspectives

The twentieth century was widely considered to be ‘the
urban century.’ This was the period when most
countries, even those with less advanced economies,
were transformed from rural to urban-based societies,
and then to a situation of metropolitan dominance. At
the beginning of the new century, however, it is unclear
what the next stage in the urbanization process will be.
Is it to be a post-metropolis era characterized by
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dispersed internet-linked settlements, or the beginning
of a new metropolitan era, but one with a differing
organization dominated by a small number of very
large global metropolises or ‘world’ cities? Debates on
these trends, however, continue to suffer from three
problems: the increasing complexity and diversity of
urban processes around the world (United Nations
Centre for Human Settlements [Habitat] 1996), the
lack of data on the linkages between urban areas, and
the continued ambiguity of concepts and measurement
criteria.

One concept that embraces this complexity and
offers a framework in which to describe and under-
stand both historical and contemporary trends in the
urbanization process, at different spatial scales, is the
concept of the ‘urban system’ or system of cities. This
essay introduces the concept and then uses it to outline
recent shifts in metropolitan growth.

1. The Concept of an Urban System

Over the last few decades, it has become widely
accepted that individual cities and metropolitan
regions do not exist in isolation. Cities, in fact, only
exist because of their hinterlands and their inter-
connectedness to other places. They are, simultane-
ously, part of several larger sets or networks of urban
areas—within a region, a nation and internationally—
that interact closely with each other. In other words,
they function as nodes in an integrated series of urban
systems. Within those systems, individual places as-
sume particular attributes, trade certain goods, and
play particular functional roles, because of their
relative position in one or other of those systems, and
change as the structures of those systems evolve over
time.

A system of metropolitan areas is a subset of the
urban system that focuses on those larger areas that
dominate the national economies and societies and
their territorial organization. They are large enough to
meet the standard measurement criteria employed by
statistical agencies (e.g., in the census of any given
country) for metropolitan status. In the US Census,
for example, metropolitan statistical areas (MSAs)
have a minimum population size of 100,000, with at
least 50,000 in their core area municipality. The
resulting 280 MSAs, in total, house over 77 percent of
the US population and over 50 percent of that
population now lives in those MSAs with over one
million population. In Europe and Asia similar desig-
nations of ‘functional urban regions,’ also intended to
replace out-dated political definitions of what is urban,
are now widely employed, and they exhibit similar
levels of metropolitan dominance.

The logic underlying the idea of studying the
urbanization process, both past and present, through
a system of urban or metropolitan regions is relatively
straight-forward. The first place to look in examining

the growth experience of any metropolitan area is to
look outside, that is at its relative situation and its
external connections or ‘external relations.’ Where
does that area fit within the larger systems of which it
is a part? The economic fortunes of urban areas, in this
framework, are determined by the sum of their
networks of linkages, flows and interactions with other
places. These linkages, in turn, define and then re-
enforce the emergence of a hierarchy of urban places,
based on systematic differences in size and the range of
functions performed, as well as the relative level of
diversification of the economy of each urban area, and
the mix of populations, occupations and facilities
within those places. This interconnectedness, of
course, is not new. Historically, the interdependence
of urban places has always been an essential feature of
the urbanization process. Think, for example, of
Carthage as a node in the far-flung colonial urban
system of the Roman era, or the extensive networks of
relations maintained by cities in the Hanseatic League.
What is different now is that the interconnections are
more intense, varied and universal.

2. A Brief History of the Idea

The concept of the urban system has been around for
some time, but in its current form dates from the 1960s
(see Bourne 1974, Berry 1976, Pred 1977, Geyer and
Kontuly 1996). It developed primarily out of the need
to find a conceptual framework that would overcome
the limitations of existing concepts of the urban
process that focused narrowly on studies of a few cities
or attributes, or one theory. Typically, these included
detailed descriptions and classifications of the
characteristics of urban areas, but provided little sense
of the full range of linkages underlying those attri-
butes. Two principal bodies of urban theories were on
offer at the time. The first addressed the location of
manufacturing cities, and the structure of their net-
works of suppliers and markets. The spatial organiz-
ation and hierarchical properties of the entire urban
system, therefore, depended on the specific require-
ments of the production process alone.

The second dominant paradigm was based on
classical central place theory. This theory purported to
explain, simultaneously, the size, functions and spatial
distribution of urban settlements that had developed
primarily to provide different bundles of goods and
services to a local, and largely rural, population living
in their immediate hinterlands. The assumption that
there is a distinct hierarchy of goods and services,
varying from low- to high-order, each requiring a
different threshold size market area to survive, resulted
in a settlement system that was also explicitly hier-
archical and geographically regular.

Although both theories provided conceptually
elegant and analytically rigorous frameworks, each
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suffered as the economy, settlement structure and the
nature of trade and other interdependencies, changed.
For example, manufacturing has represented a de-
clining proportion of national output and employment
in most western countries, and the location of in-
dividual manufacturing firms has been increasingly
driven by factors other than minimizing the distance
between sources of raw materials, suppliers and
markets. At the same time, and despite numerous
adaptations, classical central place theory has also
become increasingly inadequate as an explanation for
urban location and growth in a period of rapid
urbanization that is overwhelmingly dominated by
large metropolitan areas. These areas provide a wide
range of diverse functions for both local and distant
populations.

The concept of an urban system then offered an
approach to, and a way of thinking about the study of
urbanization at a macro-geographical scale, rather
than a new technique or theory per se. It became
common currency in the field precisely because it was
sufficiently robust to accommodate very different
levels and patterns of urbanization, and because it
overcame the weaknesses and limited utility of models
based on only one sector of activity (e.g., manu-
facturing), or one location factor (e.g., the minimiz-
ation of transportation costs), or one form of
interaction (e.g., themovementofmaterial goods). The
central role in the urban systems concept assigned to
interactions of all forms also situates the concept in a
strategic position to capture the growing importance
for urban development of new communications tech-
nologies and the information age more generally.

Applying the urban�metropolitan system concept
does not imply that we should ignore rural areas or
small towns or marginalize their role. Instead, the
concept argues that in contemporary and highly-
urbanized societies, in which (on average) less than 25
percent of populations live outside of metropolitan
areas and only 3 percent on farms, the entire economy
is effectively ‘organized’ by and through its urban
nodes and increasingly by its largest metropolitan
regions. In such societies, all parts of national territ-
ories can then be considered as ‘urban,’ as integral
components of metropolitan regions and the zones of
influence surrounding those regions. Rather than
being external to the metropolitan economy and social
system, rural areas become fundamental building
blocks of the regional urban systems associated with
each metropolitan area. Even in developing countries
with much lower levels of urbanization, the larger
metropolitan areas serve as the gateways linking rural
areas to the world economy.

In this context, individual metropolitan areas then
grow by competing with each other, in order to expand
their zones of influence or hinterland. This is the
spatial equivalent of attempts to increase (or decrease)
market share. The outcome of this competition is a
urban system that is spatially differentiated, as well as

temporally dynamic. Chicago, for example, garnered
tributary territory for itself in the mid-west during the
late nineteenth century that was formerly dependent
on St. Louis for services and supplies. Denver, Dallas
and Minneapolis, in the post-war period, expanded
their hinterlands westward, truncating former service
areas of Chicago, while Minneapolis’ service area has
been reduced in the north-west by the growth of
Portland and Seattle. Similarly, in Canada, Toronto
has assumed national dominance, in both culture and
economy, displacing Montreal from its historical
position at the top of the Canadian urban hierarchy,
while Vancouver, Calgary and Edmonton have re-
placed Winnipeg as the gateways to and service
capitals for the west.

Perhaps the best recent examples of the increasing
importance of inter-metropolitan competition, and
the evolution from national to trans-national urban
systems, are in western Europe. The creation of the
single integrated European market—the European
Union—has not only accelerated economic integ-
ration across national borders, but is leading to a
substantial reorganization of long-established systems
of metropolitan centers and hinterlands within each
country. All major centers are now competing, in-
tensely and directly, with each other for a larger share
of the entire community market, not just for those
markets formerly protected within national bound-
aries and trade barriers.

3. Postwar Phases in the E�olution of
Metropolitan Systems

Most scholars, when faced with the daunting task of
summarizing the evolution of urbanization, not to
mention the complex shifts of functions and influence
among metropolitan areas, over the postwar period,
tend to rely on constructing periodizations of that
history. My own approach is to classify the last half of
the twentieth century, admittedly in an overly simplis-
tic fashion, into four periods or phases. Each is
characterized by different rates, determinants and
geographies of urbanization and by varying traject-
ories of metropolitan growth. Phase one, encompas-
sing the 1950s and 1960s, was a period of rapid
economic and population growth and with it in-
creasing urban and metropolitan dominance. Almost
every economic sector, region and urban area grew,
floating as it were on the baby-boom population, the
expansion of both manufacturing and services, the
growth of the public sector, and increasing levels of
prosperity and domestic consumption. Some places,
of course, grew faster than others, and levels of income
‘polarization’ between regions increased. Most rural
areas, and many small towns, in contrast, showed little
or no growth; some went into sharp decline. Because
of the continuing benefits associated with proximity
(or spatial agglomeration), industrial production,
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wealth and power became even more concentrated in
the larger metropolitan areas.

The second phase, beginning in the 1970s, witnessed
a marked reversal, or ‘turn-around,’ in the macro-
geography of urban growth. Manufacturing activity
declined in relative terms and the location of new
economic activity shifted away from the older and
large industrial metropolises as the benefits of agglo-
meration declined and the costs rose. In the US,
this sectoral shift resulted in a parallel locational shift,
as population and employment growth migrated from
the old Northeast manufacturing belt (the so-called
‘rust’ belt) to newer cities in the south and west (the
‘sun’ belt). This period is frequently labeled as one of
deconcentration and decentralization within national
urban systems. Terms such as ‘de-urbanization,’
‘counter-urbanization’ (Berry 1976) and ‘polarization
reversal’ (Geyer and Kontuly 1996), became popular
catch-phrases in the literature on urban North
America and Western Europe.

During this phase, metropolitan areas in most
industrialized countries grew slowly, if at all, and
certainly more slowly than middle-size cities and
smaller urban centers. Some metropolitan areas regis-
tered absolute declines. Population growth re-
appeared in a few selected rural areas. Net migration
flows shifted markedly toward nonmetropolitan
regions and, for the first time in the statistical record,
more people inNorthAmerica and inmuchofWestern
Europe left metropolitan areas than moved in. To
some observers, these trends represented a ‘clean-
break’ with the past. In effect, it was argued, they
spelled the end of the traditional hierarchical ordering
of urban places, if not the end of the large industrial
metropolis and the reversal of metropolitan domi-
nance. It was also seen as the beginning of a rural and
small town revival.

The 1980s, however, produced yet another dis-
tinctive pattern of urban growth, and another turn-
around in the pattern and hierarchical organization of
urban systems. Many, but not all, of the older and
larger metropolitan areas showed a rebound in terms
of relative growth rates as manufacturing activity
underwent a modest renaissance, but especially be-
cause service and financial sectors expanded rapidly.
Almost all services in the expanding financial and
producer services sectors are concentrated in the larger
metropolitan areas. The industrial metropolis has, it
appears, been supplanted by the service-based or
‘money’ metropolis, and metropolitan dominance has
re-asserted itself. The renaissance of small towns and
rural areas, on the other hand, seemed to be short-
lived. Except for those small towns located in close
proximity (i.e., within commuting distance) to metro-
politan regions, and a few selected retirement and
recreational outposts in locations that are rich in
environmental amenities (e.g., warm climate, attract-
ive scenery, cultural and heritage sites), the rural
revival was apparently over.

The final phase in this periodization followed the
recession of the early 1990s, and continues through to
the present. Since this period is still unfolding, it is
difficult, indeed premature, to provide a formal label.
Nevertheless, as described above, manufacturing ac-
tivity continues to decentralize, either to outer suburbs
or new industrial districts located outside of metro-
politan regions, or to countries in the developing
world. At the same time, fractions of the ‘new
economy,’ in addition to financial and producer
services, such as the media and knowledge industries,
computer technology, e-commerce and entertainment,
have continued to concentrate in the upper levels of
the urban hierarchy (e.g., New York, Los Angeles,
London, Tokyo). Other functions have tended to
locate in smaller centers, but ones that are destined to
be the new metropolises of the twenty-first century
(e.g., Seattle, Austin, Frankfurt, Barcelona). Thus,
even when the hierarchical ordering of metropolitan
areas remains more or less intact, the functions
performed by those centers and the linkages among
them—that is, their network and hierarchical organiz-
ation and their behavior as a system—have shifted
with surprising rapidity.

4. Issues of Current Debate and Research

Current debates focus around a set of questions on
how systems of metropolitan areas are being re-
organized in response to economic restructuring,
social and demographic change, and the increasing
global integration of financial markets, production
facilities and culture. Both research and policy con-
cerns have shifted from a focus on deterministic
economic models and those based on a single sector, to
more holistic frameworks that incorporate multiple
sectors and a wider range of explanatory variables—
including the crucial roles of social capital,
institutionalcapacityandpolitical factors—inaccount-
ing for variations in metropolitan growth. Cost effect-
iveness, rather than cost minimization, and ‘quality
of life’ considerations rather than traditional agglom-
eration factors, have become the critical factors in
understanding the location decisions of investors,
firms and individuals.

There has also been a shift in research from the
effects of economic specialization and agglomeration
economies to more flexible paradigms. One example is
the re-interpretation of traditional ideas of initial and
comparative advantage and the introduction of
models of ‘competitiveness’ and innovation (Nijkamp
1990, Mills and MacDonald 1992, Brotchie et al.
1995). Competition between cities is hardly a new idea,
as any reading of urban history will confirm, but its
nature, intensity and scale are now different. More-
over, the players in this new competitive landscape are
not simply individual metropolitan areas (such as San
Francisco), but much larger multi-national con-
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glomerates operating out of clusters of metropolitan
areas and nearby communities that combined con-
stitute spatially extensive metropolitan regions (e.g.,
the greater New York region with 20 million people,
Los Angeles–San Diego with 16 million, San
Francisco–Oakland–San Jose with 10 million).

The shift to a focus on innovation and com-
petitiveness in both the research and policy literature
has also heightened awareness of the central im-
portance of two other factors—the capacity of local
institutions to adapt to change and the depth of
human capital available, the latter embodied in skills,
knowledge, local culture and innovative talent—in
determining which metropolitan areas grow and which
do not. While no one has as yet come up with a simple
formula for what determines urban success (although
Peter Hall 1998 tries hard to do so), those that grow
tend to be those that can stimulate, animate, co-
ordinate, and otherwise take advantage of these skills
and knowledge. That is, those places that exhibit the
properties of and behave as ‘learning regions’ within
the new economy paradigm. Of course, as the urban
system concept suggests, they also have to be in a
position within the system—i.e., have the external
linkages—necessary to take advantage of such attri-
butes.

These debates are perhaps most intense in the recent
literature on globalization (King 1990, Sassen 1994,
Lo and Yeung 1998). Although this literature is prone
to exaggeration on the scale, timing and effects of
globalization, often due to the lack of historical
perspective, there is little doubt that the process is
important. As everyone knows, the global economy
has become increasingly integrated and interdepen-
dent, especially over the last three to four decades.
Trade, transnational travel, tourism, and immigration
have increased dramatically. Finance capital now
moves around the globe in an instant; manufacturing
supply systems are now often global in their reach,
with parts designed in one country, produced in
another, assembled in still another, and marketed
everywhere. Information, including the media and
popular culture, have also become ‘internationalized,’
carried by communications systems, managed by
multinational media firms, and facilitated by the
internet. Interestingly, most of this expanding activity,
as in the initial stages of the previous industrial era, is
organized by and through the largest metropolitan
areas in those countries.

In effect, a new and more tightly interconnected
global urban system is developing. This system,
ironically, is dominated by financial and cultural world
cities such as New York, London, Tokyo and Paris,
that have served as ‘command’ centers of the global
economy for some time, but now with renewed vigor
(Sassen 1991, Knox and Taylor 1995). Below that
upper tier are emerging second-order global centers,
such as Los Angeles, Hong Kong, Frankfurt, Geneva,
Sydney, San Francisco, Singapore, Bombay, Toronto,

that jockey for relative position and prominence. Here
the competition for status and market share is es-
pecially intense, and the rankings of places most fluid.
There are, however, a number of problems with the
world city hypothesis. One is that it emphasizes
attributes rather than networks of external relations.
Second, it tends to ignore the inter-connections be-
tween all urban places, large and small, within and
between nations. In other words, it looks only at the
properties and few of the linkages among the top tier
cities rather than those linkages among and between
all tiers, and at different spatial scales from the regional
to the global level. In effect, the world city paradigm
lacks the broader and more flexible perspective pro-
vided by the urban�metropolitan system framework.

All of the larger metropolitan areas are now less
dependent on their respective local hinterlands and
more dependent on the largest centers and the global
market-place. They have, as a result, become more
and more detached from their respective ‘national’
urban systems. The global economy, it is widely
argued, is now driven more by direct competition
among such global urban regions rather than among
countries. Nation states, and their governments, are
said to be in relative decline, their importance
diminished by transnational trade, global corp-
orations and international exchange agreements, while
the global urban system is in its ascendency. Western
Europe, as an economic space, can now be seen as a
‘continental system of metropolitan regions’ com-
peting amongst themselves for a rich, expanding and
(almost) borderless market. Borders still matter, of
course, but largely for functions other than defining
market share. National governments also still matter,
but should be seen as part of a wider ‘rescaling’ or
redistributionof economic andpolitical power.Metro-
politan areas are now critical agents in this rescaling.

For some observers, the information revolution,
new network technologies, and global integration, are
combining to rewrite the basis of spatial competition
and thus the logic of metropolitan growth. In the
extreme scenario, these new parameters are expected
to reduce, if not annihilate, the costs (and thus the
role) of the ‘friction’ of distance, and to eliminate
many of the benefits formerly associated with the
concentration of economic activity. A widespread
dispersal of economic growth is then feasible, if not
more efficient. This, in theory, reduces the need for
large urban agglomerations. Does this mean the end of
geography, the end of the large metropolis? Do space
and place no longer matter? Evidence to date, how-
ever, suggests that these claims are at best exaggerated,
and weakly documented, and therefore are likely
incorrect. The net redistributive effects of information
technologies and the rise of global cultural networks,
on conditions of metropolitan dominance and polariz-
ation are problematic; the same factors can in fact lead
to further concentration rather than dispersion, and to
a renewed ‘sense of place’ rather than its demise.

9764

Metropolitan Growth and Change: International Perspecti�es



While physical distance has declined as a factor in
the locational calculus of most economic activities and
as a cost in maintaining networks of communication,
location itself remains vitally important. In other
words, place still matters, and metropolitan places still
matter most. It is simply that the elements which
define the attributes of space and the value of location
today, such as the quality of life and the need for social
(and face-to-face) interaction, are weighted differently
than in the past. There is no empirical evidence to
support the argument that we are doing away with the
large metropolis, although some of the former heavily
industrial cities (e.g., Detroit, Cleveland, Manchester,
Birmingham) that have failed to adapt to the new
realities, have certainly declined. Instead, we are
expanding many of the traditionally dominant metro-
polises while rapidly building new ones. In so doing we
are reorganizing the metropolitan systems of which
they are a part. This is perhaps especially evident in the
emergence of global financial centers in Europe and
Asia, such as Frankfurt, Singapore, Shanghai and
Bombay. Moreover, there is substantial evidence that
these metropolitan regions, operating within larger
competitive urban systems, rather than nation states,
are becoming more central to any explanation of
global economic growth, and the diffusion of social
and cultural norms.

5. Conclusions

The concept of the urban (now increasingly the
metropolitan) system offers a way of approaching, a
way of thinking about the macrogeography of the
urban process. It stresses the importance of networks
of connections among all urban places—that is the
summation of their external relations, at regional,
national and international scales—and the fact that
these places behave as members of several urban
systems simultaneously. The complex shifts in the
fortunes of individual metropolitan areas documented
above suggest the need for such a robust conceptual
framework and analytical paradigm. First, the domi-
nant trend identified here is a continuation of metro-
politan dominance, although in different forms, and
with a somewhat different set of winners and losers.
Second, intense competition—both national and
global—for a larger share of the economic pie and for
cultural dominance, is increasingly seen as competition
among a set (a system) of metropolitan regions rather
than among national or subnational states. The
metropolitan system, writ large, is now the dominant
global change phenomenon.

See also: Globalization: Geographical Aspects; Plan-
ning, Politics of; Policy Knowledge: Universities;
Population, Economic Development, and Poverty;
Urban Geography; Urban Places, Planning for the

Use of: Design Guide; Urban Planning: Growth
Management; Urban Sprawl; Urban System in Geog-
raphy
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L. S. Bourne

Mexican Revolution, The

Although its causes stretch back into the later nine-
teenth century—some would say further—the Mexi-
can Revolution began in November 1910 with an
armed insurrection against the regime of President
Porfirio Dı�az (1876–1911). It is harder to say when (if
ever) it ended, hence to define the exact boundaries of
the phenomenon. The 1910 revolt inaugurated a
decade of intense fighting and political mobilization,
which peaked in 1914–15, when Mexico became a
mosaic of regional revolutionary forces, loosely allied
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in shifting coalitions. The coalition led by Venustiano
Carranza triumphed on the battlefield in 1915 and, for
five years,Carranza’s government struggled to survive;
its overthrow in 1920—the last successful violent
overthrow of an incumbent government—ended the
armed revolutionary cycle. For a further 20 years
(1920–40) the new regime, led by veterans of the armed
revolution, consolidated itself, rebuilding the econ-
omy, achieving political stability under dominant
party rule, and undertaking a series of social—
particularly labor, agrarian, and educational—
reforms which culminated in the radical admin-
istration of La� zaro Ca� rdenas (1934–40). Mobilizing
workers and peasants, the regime resisted the challenge
of dissident army leaders, conservative opponents,
foreign companies, and the United States. Since the
1940s the dominant party, the PRI, continued to
monopolize political power, but the thrust of its
policies became more moderate—or downright con-
servative. Capital accumulation and industrialization
now took priority over social reform and redistri-
bution. Old enemies—the Church, the United States,
foreign investors—were conciliated. And a new post-
revolutionary generation of civilian politicans, tech-
nocrats, and businessmen came to dominate the
booming, urbanizing Mexico of the 1950s. In gener-
ational terms, the revolution had clearly ended; and
the revolutionary project—reformist, populist, and
nationalist—had also faded. However, the political
system set in place during 1920–40 remained, mutatis
mutandis: and revolutionary symbols and policies—for
example, the figure of Emiliano Zapata, and the
agrarian reform cause which he had championed—
survived, not only in official rhetoric, but also in local
protests, popular movements, and even outright rebel-
lions, such as the Zapatista uprising in Chiapas in
1994. By now, the revolution figured not only as a
national myth, but also as a source of radical op-
position to a regime whose radical claims had worn
thin.

As a historical phenomenon, therefore, the Rev-
olution is best seen as two consecutive phases: the
armed revolution of 1910–ca.1920, and the insti-
tutional-reformist revolution of ca. 1920–40. Ana-
lytically, it can be usefully analyzed under three heads:
causes, process, and outcome.

1. Causes of the Re�olution

While some historians would seek the causes of the
Revolution in the distant legacy of Spanish colon-
ialism (large landed estates, a powerful Church, a
tradition of coercive labour and ethnic discrimin-
ation), such a view fails to explain either why Mexico
alone in Spanish America experienced a major rev-
olution prior to World War II (Bolivia 1952,

and Cuba 1959 bear rough comparison), or why
Mexico’s revolution occurred a century after inde-
pendence (1821). A more persuasive interpretation
focuses on the regime of Dı�az, a liberal general who,
ending 50 years of political instability, civil and
international war, and economic stagnation, seized
power and constructed a stable, authoritarian regime,
which provided a generation of peace and ostensible
prosperity. Behind the facade of the liberal 1857
Constitution, and invoking a positivist rationale, Dı�az
ran a personal regime, reelecting himself and his
cronies to high office; he imposed central control,
balanced the budget, wooed foreign investors, and,
thanks to the new railway system, promoted a suc-
cessful project of export-led economic growth. Pol-
itical stability—by the 1900s, political ossification—
contrasted with rapid socioeconomic change; cities
grew, and with them a literate, urban middle class; a
new industrial proletariat sprang up alongside the
more numerous artisanate; peasant communities, es-
pecially in the dense heartland of central Mexico, lost
their lands to expansionist, commercial haciendas
(estates); throughout the country, rural communities,
which comprised three-quarters of the population,
came under tighter political controls and economic
constraints.

Initially popular, Dı�az was, by the 1900s, an aging
tyrant, incapable of appreciating, still less controlling,
the forces of change he had encouraged. As the
memory of nineteenth-century instability faded, and
the example of US and European liberalism exerted a
growing appeal, protest mounted, perhaps ex-
acerbated by the economic recession of 1907. Two
principal forms of protest emerged: first, a loosely
urban middle-class liberalism, which sought to make a
reality of the 1857 Constitution, making the govern-
ment—national, state, and local—responsible to the
electorate (hence the slogan: ‘effective suffrage, no re-
election’); second, a broader, popular, largely peasant,
social protest, directed against expansionist landlords
and the abusive agents of the state—especially the iefes
politicos (local political bosses). Two secondary
sources of opposition also developed: elite families
who had been excluded from power by Dı�az’s narrow
coterie of cronies; and an urban working class which
combined an ‘economist’ strategy of incipient union-
ization with support for liberal democracy. (Although
some more radical working-class groups flirted with
anarchism, these were a distinct minority). Lib-
eralism—the demand for civil rights and clean elec-
tions—offered a broad platform on which these
disparate forces could come together; social, national-
ist and anticlerical demands were, as yet, marginal. In
1908–10 the urban middle class mounted an electoral
opposition to the regime; in 1910–11, when a rigged
election again returned Dı�az to power, the more
radical elements of the opposition resorted to armed
insurrection, at which point the rural communities of
northern and central Mexico took the lead.
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2. The Process of the Re�olution

The ensuing process of revolution (1910–20) varied by
region and involved a politico-military narrative of
bewildering complexity. It can be schematically sum-
marized in terms of four collective actors: (a) the old
regime, represented by the Porfirian political elite, the
military, the landlord, and business class, and many of
the Church hierarchy; (b) the urban middle class,
eager for political representation but social stability;
(c) the working class, similarly drawn to liberal-
ism, but keen for economic betterment; and (d) the
peasantry, concerned to conserve (or recover) lost
land, while asserting local autonomy in face of an
authoritarian state.

These actors were involved in a drama which
comprised five acts (three of them episodes of civil
war).

(a) In 1910–11 the initial broad coalition of middle-
class reformists and peasant rebels forced Dı�az to
resign (May 1911), but failed to dismantle the old
regime.

(b) The nominal leader of the opposition, the well-
meaning northern landlord Francisco Madero was
elected president and sought—with sincerity and some
success—to promote political democracy. But free
elections and free expression alarmed the old regime,
while failing to satisfy Madero’s insurgent peasant
allies, notably Emiliano Zapata. Caught between these
two fires, Madero succumbed to a military coup and
was murdered in February 1913.

(c) During 1913–14 a more extensive and savage
civil war ensued, as Madero’s erstwhile sup-
porters—middle class, peasants, workers—opposed
the military government of Victoriano Huerta, who
sought to crush the revolution ‘cost what it may’ and
to restore the old regime. Phase (c) was, therefore, a
more prolonged and decisive re-run of phase (a),
Huerta, a naive autocrat, failed. Popular leaders like
Zapata and Villa combined with canny northern
politicians like Carranza in a powerful coalition which,
winning the support of President Woodrow Wilson,
defeated Huerta’s army and destroyed much of the old
regime. In August 1914 Huerta had fled, his army was
disbanded, and the old elite definitively relinquished
national power.

(d) The Revolution was, however, too divided to
rule. During phase (d), the two major northern
leaders—Carranza and Villa—fought for supremacy.
Now, in a new twist, rival revolutionary armies clashed
in a series of bloody battles, which Carranza won.
Some historians see this outcome as the victory of the
revolutionary bourgeoisie over the worker-peasant
forces of Villa and Zapata. This is unconvincing.
Carranza’s broad coalition embraced peasants and
workers (indeed,Carranza’s leading general, Obrego� n,
recruited working-class radicals into his ‘Red
Batallions’); and Villa’s coalition contained ‘bour-
geois’ reformists, provincial elites, and timeserving

opportunists (it also enjoyed greater sympathy in the
US). Villa’s defeat did not, therefore, save Mexico
from socialism. It did, however, bring to power a new
political elite, nominally led by Carranza, including a
clutch of hardheaded, ‘self-made’ men from the
north—notably Obrego� n and Calles—who would
become the architects of the postrevolutionary order.

(e) During 1915–20 Carranza clung tenuously to
power, governing a country wearied by war, disease,
hunger, hyperinflation, and endemic lawlessness. The
new Constitution of 1917, which combined democratic
political provisions with more radical commitments to
land and labor reform, anticlericalism, and economic
nationalism, was more a rhetorical statement of intent
than a practical blueprint for government. Seeking to
rig his own succession—and thus to defy the rev-
olutionary army—Carranza was ousted and killed in
1920: the last case of a successful armed insurrection
in Mexican history.

3. Outcome of the Re�olution

While the era of major civil war had now ended, the
outcome of the revolution remained uncertain. If the
old regime had been destroyed, the form of the new
revolutionary state was still sketchy and—despite the
bold rhetoric of the Constitution—there had as yet
been no major structural socioeconomic reform.
Given the greater continuity of the post-1920 period,
the Revolution’s outcome can be schematically�
thematically outlined. However, a basic chronological
distinction must be made. From 1920 to 1934 Mexico
was under the sway of the ‘Sonoran dynasty,’ north-
western leaders who combined military prowess with
acute political acumen. During the presidencies of
Obrego� n (1920–24) and Calles (1924–28), and the
period of Calles’ informal dominance known as the
Maximato (1926–34), the regime consolidated pol-
itically, while delivering social and nationalist reform
in moderate doses. Despite talk of ‘socialism,’ Mexico
remained within the capitalist camp and, indeed,
forged closer economic ties with the United States.
However, the Depression coincided with a political
crisis provoked by the assassination of president-elect
Obrego� n in 1928.

Politico-economic crisis pushed the regime to the
left, and under Ca� rdenas (1934–40) the social demands
of the Revolution were belatedly met: Cardenas
enacted a sweeping agrarian reform: encouraged
labour organization; extended state education (while
introducing a ‘socialist’ curriculum); and expropriated
the foreign oil companies. The ‘outcome’ of the
Revolution thus emerged incrementally over two
decades, sometimes in response to critical conjunctures
Obrego� n’s assasination, the Depression). Not every-
thing that happened in Mexican public life post-1920
was the product of ‘the Revolution’ (if by that we
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mean the armed struggle of 1910–20); however, public
life had been altered decisively by that struggle, often
in informal ways (by virtue of migration, inflation, the
erosion of old hierarchies, and the rise to power of new
elites); hence the subsequent two decades of Sonoran
state-building and Cardenista social reform can be
seen as the continuation of the revolution by other—
more peaceful, political and institutional—means.

This process can be summarized under six heads,
which are diagnostic of the Mexican revolution; state-
building; labour and agrarian reform; education;
anticlericalism; and nationalism. Of course, these
interact: agrarian reform, education, and anti-
clericalism all served the goals of state- and nation-
building. This does not mean, however, that the story
was, as some revisionist historians argue, essentially
one of centralized state-building; for these initiatives
also welled up ‘from below,’ from a restless civil
society. The outcome, therefore, reflected a dialectic
involving both the embryonic state and a civil society
which, though weary of war, was ready to struggle for
popular, often local, goals; land, schools, jobs, and a
say in politics.

The Revolution spawned a new state, run by
political parvenus (many from the ranks of the
revolutionary armies), committed to a ‘populist’ policy
of incorporating mass publics into new institutions,
notably the sindicatos (trade unions), ejidos (agrarian
reform communities), and political parties. During the
1920s the latter proliferated, and the infant state
struggled against US opposition, praetorian rebellion,
and popular Catholic insurrection (the Cristero War,
1926–29). But following Obrego� n’s death. President
Calles established the dominant official party, the
PNR (1929), which loosely united most revolutionary
groups and gradually established a monopoly of
political power at all levels. Mexico did not become a
one-party state (opposition, right and left, was guard-
edly tolerated), but, down to the 1990s, it was a
dominant-party state, invulnerable to military coup,
popular revolt, or party competition, hence unique in
Latin America. Meanwhile, the powers of the state
increased, notably in the late 1930s, when Ca� rdenas
implemented social reforms and expanded the state’s
role in the economy.

Ca� rdenas’ reforms consummated the revolutionary
project of labor and agrarian reform. Trade unions
benefited from legal protection, but in return accepted
the partial tutelage of the state; the dominant labor
confederation (in the 1920s the CROM, in the 1930s
the CTM) became a close ally of the state. More
radically, the government responded to peasant de-
mands by distributing hacienda land to rural com-
munities—gradually in the 1920s, rapidly in the 1930s.
The agrarian reform communities (ejidos) benefited
about half Mexico’s peasantry, providing access to
(but not individual ownership of) land, while pro-
moting peasant politicization and education. By the
1930s, an extensive network of rural schools served

not only to impart literacy, but also to inculcate
nationalism, indigenismo (a revalorization of
Mexico’s indigenous culture) and, briefly, ‘socialism.’
Education also served the state’s campaign against the
Catholic Church, which has depicted—literally in the
murals of Diego Rivers—as a reactionary enemy of
progress, reform, and national sovereignty. The state
weathered the bloody Cristero uprising (1926–29), but
by the later 1930s began to mute its anticlericalism,
aware that the Catholic Church was a formidable
opponent and perhaps, an ill-chosen target.

Hostility to the Church was paralleled by fear of the
United States. Both were threats to Mexico’s fragile
sovereignty and fledgling revolution. Desperate for
recognition, the regime conciliated the US (the
Bucareli agreement, 1923); but, as Calles consolidated
power, he pursued policies which offended the US:
attacking the Church, supporting Sandino and the
Nicaraguan liberals, and asserting Mexico’s control of
its petroleum deposits. Diplomatic tension (1927) gave
way to detente; but, a decade later, the chronic labor
problems of the oil industry, aggravated by the oil
companies’ quasi-colonial attitudes induced President
Ca� rdenas to nationalize the industry (1938). This
unprecedented demonstration of Third World econ-
omic nationalism, grudgingly tolerated by a US
government alarmed by Axis power and unsympa-
thetic to the oil lobby, crowned Ca� rdenas’s radical
administration and, by provoking widespread nation-
alist support in Mexico, illustrated the populist and
mobilizing capacity of the revolutionary state.

After 1938, however, the momentum of the rev-
olution ebbed. A new political generation—civilian,
technocratic and business-friendly—came to power:
detente with both the Church and the US accelerated;
land and labour reform stalled. The institutions of the
regime—the dominant party, the CTM, the ejido—
survived, underpinning a generation of political stab-
ility and economic growth (c. 1950–80), but they now
pursued more conservative goals and increasingly
became instruments of top-down control rather than
bottom-up representation.

4. Interpretations and Conclusions

Like any major revolution, that of Mexico has
provoked rival interpretations some of which respond
to political ends. The regime itself projected a found-
ational myth of a popular, progressive, patriotic
revolution which toppled the tyrant Dı�az, confronted
clerical, landlord, and foreign enemies, and brought
peace and social reform to a grateful people. Though
‘socialism’ was trumpeted—especially in the 1930s—
this was a suj generis socialism, independent of
Moscow, rooted in Mexican soil. It offered social
reform and national redemption but did not promise
the abolition of the market or the creation of a planned
economy. Critics on the far left (neither numerous nor
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powerful) veered between outright opposition to and
constructive engagement with this regime (e.g., during
the years of Popular Frontism, 1935–9). Liberal
critics—some veterans of the Madero revolution of
1910—castigated the regime for its authoritarianism;
but their demands for political pluralism, though
recurrent, went unheeded, at least until the 1980s.
More powerful opposition stemmed from the right,
especially the Catholic right, which attempted insur-
rection in the 1920s and mass mobilization (Sinar-
quismo) in the 1930s. Each of these currents—the
‘official,’ leftist, liberal, and Catholic—produced
distinct interpretations of the Revolution.

From the 1950s, as the historical events receded and
scholarly historians (especially in the United States)
deived into the Revolution, interpretations again
diverged. Mainstream opinion—which recognized the
revolution as a genuine social movement, responding
to popular grievances—yielded to revisionist critiques.
Historians rightly rejected the notion of a monolithic
national revolution, positing instead a multifaceted
revolution, which assumed different forms in different
times and places: ‘many Mexicos’ produced ‘many
revolutions.’ Some historians, influenced by revisionist
critiques of other revolutions, especially the French,
questioned the very notion of ‘revolution,’ arguing
(wrongly) that Mexico experienced no more than a
‘great rebellion,’ a chaotic blend of social protest,
aimless violence, and Machiavellian careerism. Simi-
larly, the antistatist reaction of the 1980s, evident on
both the neoliberal-right and the loosely postmodern
left, fueled criticism of the revolutionary state.

The right, excoriating the revolutionary state’s
corruption, demagogy and rent-seeking, sought to
rehabilitate Dı�az and justify the neoliberal state-
shrinking project of the 1980s: while the new left,
flirting with Foucault, denounced the state’s pervasive
power and applauded its historic opponents—for
example, the Cristero rebels whom the state had
dismissed as clerical reactionaries. The revisionist tide,
therefore, contained several contradictory currents
(some of them quite old) and, while it usefully swept
away the complacent myth of a benign, progress-
ive, homogenous, revolution, it carried the risk—as
revisionist tides do—of simply inverting the old
Manichaean certainties. If the Revolution was
bad, its victims and opponents must have been
good; revolutionary claims were mere demagogic
cant; essentially, the Revolution conned the people
and constructed an authoritarian Leviathan state.

Since these interpretations embody politico-
philosophical assumptions, they cannot be easily ad-
judicated by recourse to empirical evidence; especially
since, with the expansion of archives, research, and
publications, evidence can be found pointing in all
directions. It is the balance of this vast evidential
universe which counts. My initial overview of the
Revolution suggests (contra extreme revisionism) that
the Revolution was a genuine revolution, embodying

popular grievances and mobilization: and that the
regime which ensued, despite its undoubted auth-
oritarian and demagogic tendencies, did not—and
could not—ride roughshod over a victimized or inert
people. Social reform responded to state-building
goals and favored the centralization of power; but
it also responded to demands and initiatives from
below, without which unions would not have been
formed, land would not have been distributed, and
schools would not have been built. State and civil
society interacted in many—and contrasting—forms,
throughout a large and heterogeneous country.
Mexico’s ‘many revolutions,’ therefore, varied, as re-
gional historians have expertly shown. In aggregate,
this complex dialectical process, unique within Latin
America at the time, did not destroy capitalism and
install socialism; indeed, it served more to remove
(‘feudal’?) brakes on market activity (latifundios,
coerced labour, peasant indigence), thus contributing
to a more dynamic capitalism. At the same time, it
enhanced national integration and, for a generation
(1910–40), made possible the grassroots popular
empowerment which is the hallmark of any genuine
revolutionary episode.

See also: Latin American Studies: Politics; Nation-
states,Nationalism, andGender;Revolutions,History
of; Revolutions, Sociology of; Revolutions, Theo-
ries of; Violence, History of; Warfare in History
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Microdatabases: Economic

Additions to scientific knowledge generally require
interactions between theory and measurement. For
example, the Hubbel Telescope provides astronomers
with information about the universe, biologists have
the Human Genome Project to provide them with a
mapping of the genetic characteristics of the human
species, and physicists have large scale particle
accelerators to allow experiments designed to identify
types of matter that could not have been observed in
the past because the instrumentation was not powerful
enough. It is a common observation among scientists
that the rate of scientific progress is a function of the
degree to which new measurement techniques enable
us to observe events that could not have been observed
in the past.

What are the social science counterparts of the
Hubbel Telescope, the Human Genome Project, and
the particle accelerator? It turns out that, in the social
sciences generally and in economics in particular, the
evolution of the sample survey provides a close
counterpart to the natural sciences’ powerful measure-
ment devices.

In this article, the evolution of sample survey data in
economics, often called microdata, is examined; data-
bases that represent households as well as those that
represent business establishments are discussed; the
distinction between cross-sectional and longitudinal
microdatabases are examined; and the principal fea-
tures of a selection of the most important databases
both in the USA and in other countries are sum-
marized.Thearticleconcludeswithabriefassessmentof
future developments.

1. History of Microeconomic Databases

The earliest use of quantitative empirical information
in the development of economics as a science was
probably in the living standards surveys conducted in
the UK during the nineteenth and early twentieth
centuries. These early survey studies were descriptions
of income, expenditures, and nutrition in cities or

towns, and were designed to help understand poverty.
Perhaps the best known studies are those by Charles
Booth (1891–7), and by Seebohm Rountree (1902),
which examined York. Earlier work, more in the mode
of intensive case studies than surveys, was carried out
by Frederic LePlay (1855). Another set of very early
studies was the establishment of firm surveys focused
on measuring production. Systematic work along
those lines was done in the USA during the early part
of the twentieth century by Simon Kuznets and his
colleagues at the National Bureau of Economic
Research (Kuznets 1941). The Kuznets studies were
basically macro descriptions of change over time in the
level of production in the US economy, along with a
variety of industry sub-aggregates. The information in
these early studies was typically collected from sample
surveys (or censuses) of business establishments, con-
ducted by the US Census Bureau (see Statistical
Systems: Censuses of Population).

A distinguishing feature of these early establishment
measurements is that the basic microdata were not
available to outside analysts. These studies were solely
used to produce aggregate estimates for the economic
system as a whole, and were not thought of as sources
of information about micro-level economic behavior.

Over the twentieth century, there has been an
explosion of economic measurements based on sample
surveys. In the early part of the century the focus was
mainly on business establishments and on the
measurement of aggregate economic activity, as pre-
viously noted. Later in the twentieth century, starting
with the Great Depression of the 1930s, micro-
economic databases, particularly those relating to
households, began to appear with increasing freq-
uencies. In 1935 and 1936, for example, a massive
study of household expenditures was undertaken by
the US Bureau of Labor Statistics, in an attempt to get
a better understanding of the impact of the depression
on living standards. The Current Population Survey
(CPS), which provides the basic measure of unem-
ployment in the US, began in the early 1940s. The BLS
conducted consumer expenditure surveys designed to
produce weights for the Consumer Price Index as early
as 1890, in 1935–36 as just noted, and in their current
form in 1950, the early 1960s, and the early 1970s.

All of the sets of microdata just noted were designed
and collected by governmental units. During the latter
part of the twentieth century, these governmental
efforts began to be supplemented with microdata
collections funded by governments but designed and
conducted in the private sector, typically involving
academic survey research units, such as the National
Opinion Research Center (NORC) at the University
of Chicago and the Survey Research Center (SRC) at
the University of Michigan. These private sector
microdata sets were almost entirely household data,
and included the series of studies of consumer net
worth titled the Survey of Consumer Finances (begun
in the late 1940s), the National Longitudinal Surveys

9770

Mexican Re�olution, The



of labor market activity, the Panel Study of Income
Dynamics, and the Retirement History Survey (all
begun in the late 1960s). During the 1970s, 1980s, and
1990s there was a dramatic increase in both public and
private household microdata collections (see Data-
bases, Core: Sociology). Finally, the last decades of the
twentieth century saw the beginnings of publicly
available business establishment microdata in the
USA.

2. Structure of Microeconomic Databases

Microeconomic databases belong to one of four
possible categories, depending on whether they sample
households or firms, and whether they are cross-
sectional or longitudinal. Whether surveys are cross-
sectional or longitudinal depends on whether or not
the same household or establishment is followed
through time, or whether a new sample is drawn for
each study so that the same household or estab-
lishment is never in consecutive studies except by
chance. Studies can also be focused on households or
individuals, often called demographic surveys, or they
can examine business firms or establishments, often-
called economic surveys.

The great bulk of the microdatabases available to
the scientific and policy communities for analysis
consist of household or individual microdatabases,
not establishment or firm databases. These household
microdatabases tended to be cross-sectional earlier in
the twentieth century, and increasingly longitudinal
later in the century.

In part, this is due to the fact that the early databases
were likely to be focused on a particular policy
variable, where measurement of that variable was the
principle focus of the study. Thus, for example, the
Current Population Survey (CPS) has a very large
monthly sample of cases because its principle objective
is to estimate the unemployment rate with great
precision, not only for the country as a whole, but also
for states and other geographic areas. The CPS has
limited information withwhich to explain employment
rates, but the very large sample provides a rich
description of the level, change, and regional variation
in unemployment rates. In contrast, microdata like the
National Longitudinal Surveys or the Panel Study of
Income Dynamics were designed as longitudinal
microdatabases able to track and eventually model the
dynamics of change over time.

These tendencies (for household microdata to be
used more than firm or establishment data and for
analysis to be increasingly longitudinal) are clearly
visible in the published literature (Manser 1998,
Stafford 1986). Over the period 1984–1993, for ex-
ample, there were over 550 articles in the major US
economic journals dealing with household microdata,
compared to a little over 100 using firm or estab-
lishment microdata. Moreover, the great bulk of the

latter were not based on nationally representative
establishment data collected by the Census or by the
BLS, but were typically local studies with the data
collected by the researcher.

The very limited use of establishment data in the
published literature compared to household data is
probably due to three factors. First, until very recently
it was difficult, if not impossible, for researchers to
access establishment microdata in the USA, due to the
(accurate) perception that privacy�confidentiality
considerations were a much more serious problem for
establishments than for households; after all, it is
impossible to hide GM or AT&T in a microdata set.
Second, the theory of household or individual
behavior is much better developed than the theory of
business behavior, probably due in part to the greater
availability of rich household microdata. Third,
microdata sets for establishments are likely to be
produced in the public sector and to be designed to
track change over time in policy relevant aggregate
variables. Thus they will be relatively strong on well-
measured policy variables, and relatively weak on a
rich set of explanatory variables—a combination that
makes analysis of the dataset less likely to show up in
scientific journals.

The tendency for household studies to be in-
creasingly longitudinal is probably due to two factors.
First, it took the economics profession some time to
discover the advantages of longitudinal over cross-
sectional analysis, and to develop the appropriate
statistical tools. Second, the earlier sets of public
microdata were strongest at providing careful
measurements of the policy relevant variables that
justified the survey, which requires only cross-sectional
data; they were typically less strong on including the
explanatory variables essential to successful longi-
tudinal modeling.

The principal features of a number of microdata-
bases are summarized, including databases where the
major focus is onmeasurement of a dependent variable
(where the design is apt to be cross-sectional), and
others where the focus is on providing a rich ex-
planation of behavior (where the focus is likely to be
on careful longitudinal measurement of a very large
set of explanatory variables). The series that we cover
in this discussion are mainly household data series
available in the USA, but some information on
microdatabases available from Western Europe, Asia,
and the developing world is provided.

The series covered includes the Surveys of Con-
sumer Finances (SCF); the Survey of Consumer
Attitudes (SCA); the National Longitudinal Surveys
(NLS); the Panel Study of Income Dynamics (PSID);
the Survey of Income and Program Participation
(SIPP); the Consumer Expenditure Survey (CES); the
Time Use survey (TU); the Current Population Survey
(CPS); the Health and Retirement Study (HRS); the
Luxembourg Income Study (LIS); the Living Stand-
ards Measurement Surveys (LSMS); and the British,
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German and European versions of the Panel Study of
Income Dynamics (The British Household Panel
Survey, BHPS; the German Socio-Economic Panel,
GSOEP; and the European Household Panel Survey,
EHPS). A brief discussion of establishment databases
is also included.

2.1 Sur�ey of Consumer Finances (SCF)

The Survey of Consumer Finances, sponsored by the
Federal Reserve Board, was initiated just after World
War II to provide some insight into the likely behavior
of consumers who had accumulated large amounts of
assets during the war, when many types of consumer
goods and services were unavailable and thus a large
fraction of income was saved. The early surveys
contain detailed descriptions of asset ownership and
amounts of assets held across a rich spectrum of
financial and tangible assets—financial assets like
savings accounts, checking accounts, CDs, stocks and
bonds, in later years money market accounts, IRAs
and Keoghs, etc., along with tangible assets like
investment real estate, businesses and farms, and
vehicles.

Growing dissatisfaction with certain features of the
SCFdata, in particularwith the fact that total financial
asset holdings as measured by the survey were much
lower than total financial asset holdings as measured
in the Federal Reserve Board Flow of Funds accounts,
substantially reduced Federal Reserve Board support
after 1960. The series was continued with less financial
detail and broader sponsorship during the 1960s, and
basically came to an end in its original form in 1969.
The series was revived in 1983 with a sampling feature
aimed at remedying the substantial underestimate of
asset holdings shown by all of the previous surveys.
This design feature was the addition of a high
income�high wealth sample of households selected
from statistical records derived from tax files. SCFs of
this sort were conducted in 1983, 1989, 1992, 1995, and
1998 and are scheduled on an every-third-year basis.

In addition to the detailed asset data, the SCF
contains a comprehensive income section, has
occasionally obtained substantial data on the pension
holdings of respondents from the companies providing
those pension plans, has a relatively standard set of
household demographics and typically contains other
variables of analytic interest—savings behavior, sub-
jective health status, inheritances received, intended
bequests, etc. (For more information about the SCF,
see their website: http:��www.federalreserve.gov�
pubs�oss�oss2�scfindex.html.)

2.2 Sur�ey of Consumer Attitudes (SCA)

Surveys of Consumer Attitudes began in the USA in
the late 1940s, originally as a ‘soft’ introduction to the

questions about detailed asset holdings and income
sources obtained in the Surveys of Consumer
Finances. These attitude surveys moved to an in-
termittent quarterly basis in the early 1950s, to a
regular quarterly basis in the early 1960s, and to
a regular monthly basis in 1978.

The basic content of these surveys includes a set of
measures designed to reflect consumer assessments of
their current financial situation compared to the past,
their expectations about future financial conditions,
their expectations about business conditions during
the next year and the next five years, and their
assessments of whether the present is a good or bad
time to buy durable goods. Three of these core
consumer attitude questions are part of the US
statistical system of leading economic indicators. The
SCA contains substantially more data than the in-
dicator series, including information about expected
price change, perceptions of the effectiveness of cur-
rent economic policy, assessments of buying con-
ditions for houses and cars, expectations about
changes in unemployment rates, etc.

Data on consumer attitudes based on US experience
are now routinely collected in a number of other
countries, including Austria, Australia, Belgium,
Canada, China, Czech Republic, Denmark, Finland,
France, Germany, Great Britain, Greece, Hungary,
Ireland, Italy, Japan, Luxembourg, Norway, Poland,
Russia, Spain, South Africa, Sweden, Switzerland,
and Taiwan. (Information about the SCA can be
obtained from their website: http:��athena.sca.isr
.umich.edu�scripts�contents.asp.)

3. National Longitudinal Sur�eys

The Bureau of Labor Statistics at the US Department
of Labor sponsors the National Longitudinal Surveys
(NLS). The surveys began in 1966 with studies of the
age cohorts of men aged 45–59 and of women in the
age cohorts of 30–44. Young men and women aged
14–24 were added in the late 1960s, and young men
and women in the age cohorts of 14–22 (called NLSY)
were added in 1979. The children of the 1979 cohort
were added in 1986. Of the six cohorts, data collection
on four are continuing, while data collection on the
remaining two (the original older male cohort aged
45–59, and the cohort of young men aged 14–24 in
1966) have been terminated.

The NLS surveys combine respondent interviews
with a series of separately fielded administrative data
collections, especially for the NLSY and the children
of the NLSY cohorts. The information collected
directly from NLS sample members includes infor-
mation about work, family, educational experience,
home ownership status, pensions, delinquency, and
basic demographic information. The administrative
data collection includes school characteristics ob-
tained for the young women and young men cohorts
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and for the NLSY group, as well as for the cohort of
children of the NLSY. In addition, school transcripts
including coursework and attendance records were
collected for the NLSY respondents in the early 1980s,
and similar information is being obtained for children
of theNLSY.Finally, aptitude and achievement scores
from standardized tests were transcribed from school
records in the late 1960s for the young men and young
women cohorts, in the early 1980s for NLSY re-
spondents, and during 1995 for the children of the
NLSY cohort. Summary pension plan descriptions
are collected for the mature women respondents
and�or their spouses who report pension plan cover-
age, and death certificate information was collected in
the early 1990s for most of the deceased members of
the older men cohort. (More information about the
NLS can be obtained from their website: http:�
�stats.bls.gov�nlshome.htm.)

3.1 Panel Study of Income Dynamics (PSID)

The PSID, started in 1968, was based on combining a
sample from the Survey of Economic Opportunity,
originally conducted by the Department of Health and
Human Services in 1966 and 1967, with a probability
sample of individuals 18 years of age and older. The
sample was heavily overweighed from the beginning
with relatively poor households, since the SEO sample
was designed to study poverty and had a dispro-
portionate number of poor households.

The PSID has unique design features that have
contributed to its status as being (probably) the most
widely used microdataset in the world. A critical
design feature is the way in which the PSID continues
to be cross-sectional representative of the full US
population while maintaining the longitudinal charac-
teristic that enables analysts to trace the dynamic of
change over time. Representativeness for the US
population (except for new immigrants) is maintained
by following PSID family members who leave their
original sample households and begin their own
households. This feature ensures a continued rep-
resentation of newly formed households in the sample,
accurately reflecting how the population changes with
the birth of newly formed households. Thus PSID
members are born, live their lives, and die just as
individuals in the population do, and PSID traces the
original sample individuals through their entire life-
span accompanied by whichever family they happen
to be attached to—the original family in which they
were a child, a new family when they formed their own
household, etc.

The PSID content is directed mainly at labor force
experience and economic status, with a standard set of
demographics. The study is especially rich in terms
of data on jobs, job transitions, and detailed sources of
income from work.

In recent years, the PSID has added significant
modules on new topics. Health status, health insurance
coverage, and functional health began to be collected
in the early 1990s; wealth measures were obtained at
five-year intervals starting in 1984; and detailed
pension and savings data were first collected in 1989.
Thewealthmeasures have been particularly successful.
Finally, the PSID has had a major influence on
microdata developments in other countries. Counter-
parts to the PSID can be found in the British
Household Panel Survey (BHPS), the German Socio-
Economic Panel (GSOEP), and the European House-
hold Panel Survey (EHPS). (For more information
about the PSID, see their website: http:��
www.isr.umich.edu�src�psid�index.html.)

3.2 Sur�ey of Income and Program Participation
(SIPP)

The SIPP was begun in the early 1980s, with the basic
objective of providing much richer income informa-
tion for households at the lower end of the income
distribution who might be eligible for various types of
government public assistance programs. Thus the
survey contains considerable detail on work experi-
ence, participation in a variety of public welfare
programs, and on sources of income, along with family
composition, a few health measures, and a standard
set of demographics.

The SIPP basically has a cross-sectional design,
although a number of observations are obtained for
each respondent household in order to obtain very
detailed information about income flows and work
experience. Thus the SIPP is conducted three times a
year, with respondents providing information about
the most recent four-month period. Respondents stay
in the sample for approximately six quarters, although
in recent years the duration of stay has been extended
so that a more genuinely longitudinal feature is
available. In addition to income, work experience,
program participation and some health items, the
SIPP also has a wealth module that is administered
several times to each participating household. Selected
outgoing rotation groups from the SIPP are currently
being followed longitudinally to observe the impact of
the 1990s welfare reform on income, labor force
participation, and poverty. (More information about
the SIPP can be obtained from their website:
http:��www.sipp.census.gov�sipp.)

3.3 Consumer Expenditure Sur�ey (CES)

The Consumer Expenditure Survey, conducted by the
Bureau of Labor Statistics, has the principal objective
of providing weights for the calculation of the Con-
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sumer Price Index. These studies have a long history:
the first survey was conducted in 1888–1891, the next
in 1901 to get a better measure of price inflation in
food, the third in 1917–1919 to provide weights for a
cost-of-living index, the next twoduring the depression
of the 1930s to look at poverty issues, and the sixth,
seventh and eighth in 1950, the early 1960s, and early
1970s, respectively. The current version began in the
early 1980s, when the survey was modified to be a
continuous study with new samples appearing
approximately every other year.

The survey goes into enormous detail on household
expenditures across a long list of major product
classifications (e.g., clothing, food, recreation, travel,
insurance, cars, household durables, etc.) and provides
estimates of consumer expenditures over past time
periods for these categories. In addition, respondents
are asked to keep a detailed diary, where they report
each item purchased over a two-week period. The
diary information and the expenditure data for the
product classifications (e.g. clothing for the respon-
dent, for the spouse, for any children, etc.) are then
integrated to produce an estimate of total consumer
spending. In addition to consumption data, the CES
includes detailed information about income, and also
has some asset data along with the standard
demographics. (More information about the CES can
be obtained from their website: http:��stats.bls.gov�
csxhome.htm.)

3.4 The Time Use Sur�ey (TU)

Time Use studies have a relatively lengthy history,
and actually go back into the very early part of
the twentieth century when studies of local com-
munities in the US, and of cities in the then USSR,
were conducted. As a major survey effort designed
to provide national data on both market and non-
market activities, the Time Use studies effectively
started in 1965, when a cross-national study of urban
time use was organized by a set of researchers under
the direction of the Hungarian sociologist Alexander
Szalai (1972). The countries included Belgium,
Bulgaria, Czechoslovakia, France, Federal Republic
of Germany,German Democratic Republic, Hungary,
Peru, Poland, USA, USSR, and Yugoslavia. Sub-
sequently, time use studies in the US with roughly
comparable methodologies were conducted during
1975–1976, and during 1981–1982. Other time use
studies in the USA were conducted in the late 1980s
and early 1990s, although some design differences in
these later studies make comparability with the earlier
1965, 1975–1976 and 1981–1982 studies difficult. Most
European (and some Asian) countries conduct time
use studies periodically, typically every 5 or 10 years,
with a common survey design.

One feature of the time use studies that differentiates
it from most other microdatabase efforts is the
difference in design between the US and other
countries. All studies that focus explicitly on time use
collect data for a (usually retrospective) 24-hour
period—a time diary, as contrasted to a series of
questions about the frequency of a set of activities. For
the most part, these studies have been used as parts of
national accounting systems, in which the major focus
is on attempting to estimate the volume of non-market
work, travel, leisure activities, etc. as a supplement to
the National Income and Product Accounts. Thus the
major focus, particularly in Europe, is on the
macroeconomic uses of time diary data.

In contrast, time diary data in the US have been
designed for use in a microeconomic as well as a
macroeconomic framework. For that purpose, data
for a single day consist mainly of statistical noise, and
multiple time diaries for different days of the week and
seasons of the year need to be collected for each
sample member. Thus the US design specified that
data were to be collected for two weekdays, one
Saturday and one Sunday, weighted to produce an
estimate of time use during a typical week. In contrast,
time diary studies in Europe typically (but not always)
collect data for a single day for each respondent; in
some recent studies multiple time diaries are collected
for each respondent, often getting information for
both a weekday and a weekend day in the same survey.

Data archives on time use studies are maintained at
Essex University in the UK. (For more information,
see their website: http:��www.iser.essex.ac.uk�mtus.)

4. Current Population Sur�ey (CPS)

The Current Population Survey, probably the most
widely reported survey in the US if not in the world, is
basically designed to produce an estimate of the
unemployment rate for the nation as a whole, as well
as for geographic subdivisions like states or SMSAs.
The CPS, started in the early 1940s, is designed to
produce estimates of work status during the prior
week, including time spent looking for jobs as well as
time spent working, for a very large (about 50,000
cases) monthly sample. The survey is a very simple and
very brief instrument that collects virtually nothing
else besides the policy relevant variables—
unemployment and work status for the adult popu-
lation in the USA—from which the unemployment
rate for the US as a whole, or for particular states or
SMSAs, can be calculated. The CPS does have
additional survey content, since there are a series of
annual supplements that include such variables as a
detailed assessment of family income, assessments of
health status for family members, etc. But the core
CPS is a very brief interview focused almost entirely
on employment and job search experience. (For more
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information about the CPS, see their website:
http:��stats.bls.gov�cpshome.htm.)

4.1 Health and Retirement Study (HRS)

The Health and Retirement Study, sponsored by the
National Institute on Aging, was begun in 1992 with
the recognition that the US statistical system had
virtually no current data focused on the work situ-
ation, health status, family responsibilities, and pen-
sion status of the very large cohort of Baby Boom
individuals (those born between 1946 and 1964) who
would be starting to retire in the early twenty-first
century. The behavior of this cohort was thought to be
critically important for assessing the societal stresses
associated with the prospective dramatic change in the
proportion of the working population to the older
dependent population.

The study, which collects information every other
year, was originally focused on the US population
between the ages of 51 and 61 (those in the birth
cohorts of 1931 to 1941). This design would provide
information with which to model the labor force
participation decisions of individuals who were
(mainly) not yet retired but who would retire shortly.
In subsequent years, the survey was modified from one
designed to follow an original cohort through its
retirement experience, to a continuing study of the US
population of age 50 and older. It was designed to
follow the retirement experience of successive cohorts
of individuals starting with those born between
1931 and 1941 and continuing with those born up
through the Baby Boom years. Thus the current study
includes the original cohort of those born between
1931 and 1941 (and their spouses if married), and
includes other cohorts added in subsequent years
(those born before 1923, those born between 1924 and
1930, and most recently those born between 1942 and
1947).

The content areas of the HRS were subject to much
more than the usual amount of developmental work.
Survey content is decided by a set of researchers
organized into working groups and headed by a
Steering or Oversight Committee. The criteria that
were uniformly adopted were that variables that
played well-defined roles in modeling retirement deci-
sions (or other critical decisions, such as saving rates)
were eligible for inclusion, but other variables were
not. Thus, the working groups pulled together sets of
variables measuring job characteristics and work
history; family structure and intrafamily transfers;
health status and health insurance; economic status,
including both income and wealth; several batteries of
cognitive tests; a set of probability questions relating
to continued work activity; future health status;
longevity, bequests, etc.; and detailed information
about pensions. The magnitude, duration, and cost of
this planning effort is unique and gives every indication

of having produced a very high quality dataset; it is
certainly possible that the HRS planning model
represents the future of microeconomic database de-
sign activities. (For more information about HRS, see
their website: http:��www.umich.edu��hrswww.)

4.2 Luxembourg Income Study (LIS)

The Luxembourg Income Study represents one of the
few attempts to collect comparable data on economic
status across a large sample of countries. The basic
idea is to collect national data on all income sources
from as wide a range of countries as feasible, process
the data so as to make it as comparable as possible
across countries, and then make these data available
to the research and policy communities for analysis of
differences in economic status and income distribu-
tion. The core of the LIS activities is to process the
data collected by national statistical agencies, to have
a staff of trained analysts interact with their
counterparts in these national agencies, and to develop
measurements of income and income components that
are as comparable as possible across countries.

The most important goal for LIS is harmoniza-
tion—reshaping and reclassifying the components of
income or definitions of household structure into
comparable categories. Such harmonization allows
the researcher to address important social issues
without having to invest countless hours in getting
every variable that will be analyzed into a comparable
format.

Since its beginning, the LIS project has grown into
a cooperative research project with a membership that
includes countries in Europe, North America, the Far
East and Australia. The LIS database now contains
information for more than 25 countries for one or
more years, covering over 90 datasets over the period
1968 to 1997. The countries currently in the LIS
database include: Australia, Austria, Belgium,
Canada, Czech Republic, Denmark, Finland, France,
Germany, Hungary, Ireland, Israel, Italy, Luxem-
bourg, The Netherlands, Norway, Poland, Portugal,
ROC Taiwan, Russia, Slovak Republic, Spain,
Sweden, Switzerland, UK, and the USA. Negotiations
are currently under way to add data from Korea,
Japan, New Zealand, and other countries. (For more
information about LIS, see their website: http:��
www.lis.ceps.lu�access.htm.)

4.3 Li�ing Standards Measurement Study (LSMS)

The World Bank established the Living Standards
Measurement Study in 1980 to explore ways of
improving the type and quality of household data
collected by government statistical offices in de-
veloping countries. The objectives of the LSMS were
to develop new methods for monitoring progress in
raising levels of living, to identify the consequences for
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households of current and proposed government
policies, and to improve communications between
survey statisticians, analysts, and policy makers. To
accomplish these objectives, LSMS activities have
encompassed a range of tasks concerned with the
design, implementation and analysis of household
surveys in developing countries. The main objective of
LSMS surveys is to collect household data that can be
used to assess household welfare, to understand
household behavior, and to evaluate the effects of
various policies on the living conditions of the popu-
lation. Accordingly, LSMS surveys collect data on
many dimensions of household well-being, including
consumption, income, savings, employment, health,
education, fertility, nutrition, housing, and migration.
Three different kinds of questionnaires are normally
used: the household questionnaire, which collects
detailed information about household members; the
community questionnaire, in which key community
leaders and groups are asked about community
infrastructure; and the price questionnaire, in which
market vendors are asked about prices.

Because welfare is measured by consumption in
most LSMS research on poverty, the measurement of
consumption is strongly emphasized in the question-
naires. There are detailed questions on cash expend-
itures, on the value of food items grown at home or
received as gifts, and on the ownership of housing and
durable goods. A wide range of income information is
also collected, including detailed questions about
wages, bonuses, and various types of in-kind com-
pensation.

LSMS-type surveys have been conducted in a long
list of countries, including Peru, Ivory Coast, Ghana,
Mauritania, Jamaica, Bolivia, Morocco, Pakistan,
Venezuela, Russia, Guyana, Nicaragua, South Africa,
Vietnam, Tanzania, Kyrgyzstan, Ecuador, Romania,
and Bulgaria. For more information on the Living
Standards Measurement Surveys, see Grosh and
Glewwe 1995. (See also the LSMS website at: http:��
worldbank.org�html�prdph�lsms�lsmshome.html.)

5. Establishment Microdata

Central Statistical Bureaus produce virtually all
nationally representative establishment datasets. In
the US, which has a unique decentralized statistical
system, establishment databases are typically collected
by the Census Bureau and designed (and com-
missioned) either by Census or by the Bureau of Labor
Statistics. As noted in the introductory remarks for
this essay, the major use of establishment databases
tends to be macroeconomic rather than micro-
economic, in that they are used to produce national
estimates and industry distributions of production,
wage costs, employment, fringe benefits, work hours,
etc.

The history of establishment databases sponsored
by the BLS goes back to the 1800s, starting with

occupational pay surveys. The current employment
statistics series (CES or 790) began at BLS in 1915, the
unemployment insurance series (ES 202) was started
in 1935, the Occupational Employment Statistics
(OES) survey in 1971, the Employment Cost Index
(ECI) series in 1976, the Employee Benefits Survey
(EBS) in 1980, and the hours at work survey in 1981.
All of these surveys are designed to produce aggregate
statistics from which monthly, quarterly, or annual
estimates of change can be calculated and used by
policy makers and business forecasters. The microdata
underlying these aggregates are typically unavailable
to the research community, although there are oc-
casional exceptions under tightly controlled circum-
stances.

Establishment databases that are the responsibility
of the Census Bureau basically include a census of
establishments in all industries conducted every five
years (available starting in 1963), and an annual survey
of manufacturing establishments (available starting in
1972). The census data for all industries are designed
to provide, among other statistics, benchmark data for
total production, price deflators, and product detail.
The annual surveys of manufacturing provide data on
shipments, wage costs, capital expenditures, materials
consumption, and energy use.

These census data are, as with the BLS data
described earlier, designed to produce aggregate in-
dustry statistics relevant to policy makers and fore-
casters. However, in recent years Census has tried to
increase the use of the microdata in these surveys by
creating data enclaves—Longitudinal Research Data
Centers. These enclaves exist not only at the Census
Bureau, but have also been installed at a number of
other locations (Boston, Pittsburgh, Los Angeles, and
Berkeley). The intent is to encourage researchers
throughout the country to use the microdata, with the
expectation that such research will not only turn up
interesting scientific findings but will also suggest
improvements in the basic data.

There is somewhat greater use of establishment
microdata in Western European countries than in the
USA, largely because there appears to be a bit less
concern with privacy (confidentiality) considerations
inEurope. In some countries, establishment microdata
can be combined with individual microdata, permit-
ting, for example, analyses of the way in which worker
wage trajectories vary with industry.

6. The Future of Economic Microdata

Developments during the last decades of the twentieth
century suggest that the twenty-first century is likely to
see a continued expansion in the use of longitudinal
household microdata sets, along with a vigorous
growth in the use of establishment databases for
micro-level analysis. These developments will be the
result of three compelling forces: first, the increased
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ability of economists to understand behavior based on
the combination of richer theoretical insights and the
greater availability of relevant data; second, the
increased involvement of academic economists in
the design of microeconomic datasets; and third,
the development of more effective strategies for safe-
guarding privacy and confidentiality while still per-
mitting researchers access to microdata files.

See also: Censuses: History and Methods; Data
Archives: International; Databases, Core: Demo-
graphy and Registers; Databases, Core: Sociology;
Economic Panel Data; Quantification in History;
Survey Research: National Centers
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Microevolution

1. Concept

The word ‘evolution’ derives from the Latin term
e�olutio, which means ‘an unrolling.’ It can be used in
this sense, or in others which involve the idea of
change. But not all changes are evolutionary. The
ocean’s surface is always changing, but this is not an
evolutionary process. Implicit in the concept of evol-
ution are those of (a) continued change; (b) divergence;
(c) restriction of opportunities; and (d) in a large
number of situations, irreversibility. It is questionable
whether there is a general direction (hence, ‘progress’)
in the organic evolutionary process.

The primary factors which determine evolution are
mutation (genetic change) and selection (in Charles
Darwin’s words ‘The preservation of favorable
individual differences and variations, and the destruc-
tion of those which are injurious’ (Darwin 1859)). The
two, however, can be influenced by population struc-
ture. Among the variables that should be considered
in this latter context, mention should be made of
population size, mobility and life histories of its
members, sex and the genetic system, and assortative
mating.

The dazzling array of organic diversity present on
earth has always fascinated mankind. An important
property of this variability is that it is discontinuous.
Organic matter is organized in discrete individuals and
groups of individuals. Moreover, these groups may be
isolated reproductively from other similar ensembles.
When this occurs it is said that they are different
species.

Microevolutionary processes are those that occur
within a species. Homo sapiens is a particularly
favorable subject for the investigation of these proces-
ses because, of course, humans know much more
about themselves than is true for any other organism.
On the other hand, humans are unique among other
forms of life because they developed culture. This
species-specific trait varies according to its own laws,
and largely independently of biological factors. The
reciprocal, however, is not true; the organic evolution
in humans may be strongly influenced by cultural
processes.

2. Mutation

The information needed to assure the transmission of
the biological inheritance is given by a molecule,
deoxyribonucleic acid (DNA). The particular se-
quence of its component units (nucleotides) is im-
portant because it codes (through another molecule,
ribonucleic acid, or RNA) for the sequences of amino
acids, the protein units that combined in arrays make
up physical bodies. The unit of heredity is the gene
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(present in a locus), composed of coding (exons) and
noncoding (introns, that probably have regulatory
functions, i.e., they may modulate gene expression).
The transmission takes place in DNA-protein arrays
called chromosomes. The genetic material can occur
either in the nucleus of the cells or in the cytoplasm, in
an organelle called the mitochondrion.

Detrimental agents or problems during the repli-
cation process may lead to mutations, changes in the
previously existent DNA sequence. Advances in the
molecular study of these structures revealed that many
different types of change may occur (alteration in just
one nucleotide, deletions or insertions of many of
them, triplet (the coding unit is made of trios)
expansions, variations in nucleotide position, changes
in the process of DNA�RNA�protein information
transfer, unequal recombination or gene conversion
between different DNA strands. Moreover, these
variations do not occur at random. There are changes
that are allowed and others that are forbidden,
depending on the importance of the particular DNA
region for cell physiology. Their fate will also be much
different if they occur in noncoding or coding regions.
A special type of change is that which occurs due to
horizontal DNA transfer, that is, pieces of DNA
(transposons) move from one species to the other, or
between chromosome regions of the same species,
helped by infectious agents.

3. Natural Selection

Natural selection is also a name that involves many
different processes. For instance, selection may be
directional, when it changes the adaptive norm of a
population; stabilizing, when this norm is protected;
or balancing, which includes all those factors that
maintain genetic heterogeneity or polymorphisms
(common variants). Selection occurs at all levels of the
biological hierarchy (molecular, cellular, tissue, organ,
individual, population, species, community of differ-
ent taxonomic entities), and its agents accordingly
diverse (Salzano 1975, Williams 1992).

Selection can act through differences in mortality or
fertility, and a dialectic dilemma that faces any
organism is how much energy it should invest in
individual survival, as opposed to reproductive efforts.
Throughout human history significant changes have
occurred in the emphasis given to these two processes,
and they have been connected with subsistence pat-
terns greatly influenced by culture. Among hunters
and gatherers, mobility was very important, and the
nomadic way of life would disfavor large numbers of
offspring. Several measures were then developed to
assure a small number of children (herbal contracep-
tives, mating taboos, abortion induction by mech-
anical means, infanticide). Variance in number of
children, a key evolutionary parameter, was thus
restricted. Since population numbers were small,

infectious agents would not be very important, and
mortality would be mainly determined by other
environmental factors or by violent deaths determined
by rival groups.

The situation changed with the domestication of
plants and animals. The premium now was to have a
large number of children, to help in the cultivation and
harvest of plants, or to take care of the animals. The
possibility of storing large quantities of food made life
more independent of the environment, and there was a
concomitant increase in population size. Higher mor-
tality levels then developed, due to epidemics and also
due to the fact that it is easier to take care of two as
compared to, say, 10 children.

Modern technology made possible a better control
of number of children and of infectious agents. The
action of natural selection, therefore, became more
restricted.

This does not mean that the human species is no
longer evolving. Our interaction with infectious agents
and other parasites can be compared to an arms race,
in which development of a given trait in the host may
be followed almost immediately by a corresponding
change in the attacking organism. Fascinating cases of
coevolution can then emerge; some of these were
reviewed in Levin et al. (1999). As an example of the
possibilities of analytical studies in this area, mention
can be made of Andrade et al.’s (1999) work. Using a
specific molecular technique, Andrade and colleagues
were able to detect Trypanosoma cruzi (the protozoan
responsible for Chagas’ disease) directly on tissues of
affected organisms, and confirmed experimentally the
clear differential tissue distribution of diverse clones.
This, of course, is important information for the
understanding of the disease’s pathogenesis, with
concomitant implications for therapy.

Indirect evidence for the action of natural selection
can be obtained using homozygote frequencies at
the allele level, and the ratio of synonymous to
nonsynonymous DNA changes (that is, modifications
that lead to different amino acids as contrasted to
those that result in the same amino acid). Salamon et
al. (1999) considered these points in relation to three
loci of the human leukocyte antigen system, which
regulate human immune response against pathogenic
agents. For all of them they found strong indication of
balancing selection at the amino acid level.

4. Population Size

Natural selection can only operate on the material that
is available to it. There are several factors, therefore,
that can also influence the destiny of a population or
of its gene pool. Size is one of the most important. In
a small population, random factors can determine the
fate of a given variant independently of its adaptive
value. Wright (1978) discussed in detail the several
misunderstandings that developed in the adoption and
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discussion of the concept of random drift. It is
important to specify, for instance, whether the pheno-
menon arose from accidents of sampling, or from
fluctuations in the systematic (mutation, selection)
pressures. These stochastic events, in combination
with the deterministic factors indicated above and
migration rates, may lead in a species with multiple
partially isolated local populations to what this author
calls the shifting balance process of evolution.

Also important, in human populations, are unique
events such as the adoption of a given invention or
spread of a major technological advance. Thus, the
population expansion of Homo sapiens that seems to
have occurred about 50,000 years ago is generally
associated with the ‘creative explosion’ of the upper-
Paleolithic-type technology.

Given the importance of population size for evol-
ution, it may be asked what numbers have prevailed
for the most part of human history. Of course, only
inferences can be made for prehistoric populations,
but a series of statistical or mathematical methods
have been developed which relate present genetic
diversity or the overall branch length of a genealogical
tree to a parameter called effective size. The latter is
the breeding size of an abstract population in which
the effects of population size and subdivision are taken
into consideration. It has been suggested that the
effective size of human populations is about one-half
of their census size.

Harpending et al. (1998) contrasted two hypotheses
aboutpastpopulation sizes.The ‘hourglass’ hypothesis
proposed that there was a contraction (bottleneck) in
the number of human ancestors at some time before
the last interglacial in the Pleistocene, but that the
previous population was large and distributed over a
large part of the Old World. The ‘long-neck’ hy-
pothesis, on the other hand, postulated that the human
ancestral population was small during most of the
Pleistocene. Data they assembled on the variability of
the mitochondrial DNA and Alu insertions (transposi-
tion-type elements) suggested that the second hy-
pothesis was the correct one, and that the human
population in that period would have had an effective
population size of 10,000. Jin et al. (2000), using two
sets of dinucleotide repeats (28 and 64, respectively),
obtained even lower numbers (2,301–3,275).

5. Migration

Besides population size, the amount of migration
among groups is critical in the interpretation of genetic
variability. At the tribal level, what happens can be
described broadly by the fission–fusion model pro-
posed by Neel and Salzano (1967). Hunter-gatherer
groups experience cyclic events of fissions (mainly due
to social tensions, the migrating units being composed
of lineal relatives) and fusions, as convenience dictates.
This demographic pattern changes dramatically as

socioeconomic conditions lead to larger agricultural
and urban populations. Large-scale migrations also
conditioned the mixing of diverse continental groups.
The genetic consequences of this population amal-
gamation were considered by Chakraborty et al.
(1988). They concluded that the treatment of these
agglomerates as panmictic (random mating) popula-
tions can lead to erroneous estimates of mutation
rates, selective pressures, and effective population
sizes.

A special aspect of the consequences of migration is
the ‘founder effect’ (Mayr 1942). This term designates
the establishment of a new population by few foun-
ders, who carry only a small fraction of the total
genetic variability of the parental population. Distinct
alleles or gene arrangements can become more preva-
lent in different regions due to this phenomenon. For
instance, in African-derived Americans, the beta-S
haplotypes (distinct allele arrangements present in the
hemoglobin gene) Benin and Bantu show clearly
different prevalences in Brazil and Mexico, as com-
pared to other nations of the continent. Bantu is the
most frequent in these two countries, while Benin is
the most prevalent haplotype in North America and
the Caribbean area (review in Bortolini and Salzano
1999). This difference probably arose due to the diverse
source of African slaves that came to the New World
during the sixteenth to nineteenth centuries.

6. Assortati�e Mating

Mating choice is a complex behavior characteristic,
which involves psychological, cultural, socioecono-
mic, and biological variables. Its main evolutionary
influence is on the distribution of genotype frequen-
cies. In multiethnic communities there is a clear
preference for homogamic matings. Recently, with the
use of exclusive matrilineal (mitochondrial DNA) or
patrilineal (Y chromosome) genetic markers, it is
possible to evaluate the influence of sex when hetero-
gamic unions occurs, in historical perspective. Thus, in
Latin Americans of mixed ancestry, the European
component was mainly contributed by males, while
the Amerindian fraction is mostly derived from
females. This is a reflection of unions that occurred in
the Colonial period and that could be detected
independently of the demographic, cultural, and bio-
logical changes that occurred afterwards (Salzano and
Bortolini 2001).

7. Intra- and Interpopulation Variability

Studies at the blood group, protein, and DNA levels,
all indicated that in humans the intrapopulation
variation is far higher than the interpopulation vari-
ation. An overall evaluation of this question was made
by Barbujani et al. (1997), who indicated that the
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intrapopulation variability, independently of the
markers used, is of the order of 85 percent, that which
occurs among populations within a continent is of 5
percent, and that among continents of 10 percent.
Intercontinental differences, therefore, are small and
do not support the concept of continental ‘races.’ This
does not mean that, using a convenient array of
genetic markers, we cannot establish with complete
confidence the continental origin of a given population
or of the ancestors of a given individual (Salzano
1997). Most of the interpopulation variability, also,
consists of gradients of allele frequencies (see, for
instance, Rothhammer et al. 1997), and not of abrupt
discontinuities. The biological data, therefore, is in
complete agreement with the ethical concept of the
brotherhood of humankind.

See also: Brain, Evolution of; Cultural Evolution:
Theory and Models; Darwin, Charles Robert
(1809–82); Evolution, History of; Evolution, Natural
and Social: Philosophical Aspects; Evolutionary Epis-
temology; Evolutionary Selection, Levels of: Group
versus Individual; Evolutionary Social Psychology;
Genes and Culture, Coevolution of; Human Evol-
utionary Genetics; Intelligence, Evolution of; Lifespan
Development: Evolutionary Perspectives; Natural
Selection; Social Evolution, Sociology of; Sociality,
Evolution of
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Microsimulation in Demographic Research

Microsimulation is a computer-dependent technique
for simulating a set of data according to predetermined
probabilistic rules. It was originally applied primarily
to problems in the physical sciences, such as gamma-
ray scattering and neutron diffusion. Three character-
istics of the method, highlighted in an early description
(McCracken 1955), are that the problems to which it is
applied depend in some important way on probability;
that experimentation is impracticable; and that the
creation of an exact formula is impossible. Each of
these characteristics makes the method particularly
useful in a variety of demographic applications.

1. The Monte Carlo Method and
Microsimulation

The Monte Carlo method takes its name from the
games of chance popularly associated with the resort
of the same name. At its simplest, the method is akin
to coin-tossing. There is a known probability—one-
half, if the coin is fair—of the toss of a coin resulting in
a head or, conversely, in a tail. If we toss a fair coin a
number of times we expect to get heads half the time
and tails half the time.

A demographic application is the calculation of the
average waiting time to conception, that is, the average
number of months a woman will take to conceive. In
this example, the monthly probability of conception
(fecundability) might be set at 0.2 (rather than 0.5, as
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in the coin-tossing example). One can think of this as
requiring a coin that comes up heads with probability
0.2, and tails with probability 0.8: a very unfair coin
indeed. The weighted coin is tossed until it comes up
heads, and the number of tosses until this happens,
which represents (or simulates) the number of months
it will take for an individual to conceive, is recorded.
The trial is repeated until the desired sample size of
women has been achieved. Then, the average waiting
time to conception is calculated by summing the
number of months each individual ‘woman’ took to
conceive, and dividing this sum by the total number of
women.

Such a physical experiment—‘a simple game of
chance with children’s marbles’—was carried out by
de Bethune (1963, p. 1632) in his examination of the
expected spacing between births. Taking two green
marbles, representing the number of days in a men-
strual cycle during which conception is possible, and
26 red marbles, representing the remaining days, de
Bethune drew a marble at random and if it was red,
returned it to the pot and drew again. His objective
was to count the number of draws necessary to
produce a green marble, which is equivalent to the
number of 28-day cycles until conception occurred. He
repeated the experiment 200 times, and tabulated the
results. These two problems are so simple that they can
be solved, with little effort, algebraically. But with
some elaboration of either input distributions or
process, or both, such problems quickly become
algebraically intractable.

Mechanical solutions like de Bethune’s, while logic-
ally possible, are time-consuming and cumbersome.
More elegantly, the overriding principle of random
selection inherent in the toss of a coin or the selection
of a colored marble can be preserved through use of a
table of random numbers or, in probabilistic appli-
cations, a table of random probabilities. An exper-
imental outcome is simulated by determining where
a random probability falls on a known cumulative
probability distribution. For example, given a prob-
ability of conception in a particular month of 0.18, the
selection of a random probability up to and including
0.18 indicates that conception occurs in that month,
while selection of a larger random probability indi-
cates that it does not.

What made microsimulation a practical tool was
the development of computer technology. The in-
vestigator uses a computer program that follows the
paths laid out in a flow chart representing the process
under investigation. At each point at which a decision
must be made (such as whether a simulated individual
conceives in a particular month), the program selects a
random probability whose value, in comparison with
a set of input probabilities, determines what will
happen next. (Such computer-generated random num-
bers are more accurately termed pseudorandom since
they are derived algorithmically, but this distinction
has no practical significance here.) Information about

each simulated individual is saved, and the resulting
data set analyzed as though it had been derived in a
more conventional way.

2. A Brief History of Microsimulation in
Demography

Concerns about the possibility of massive population
increase in the nonindustrialized countries after the
end of World War II stimulated a great deal of
demographic research into the determinants and
components of high fertility. This research, united by
an interest in how—and sometimes why—high fertility
was brought about, took various directions: that of
American demographers such as Notestein attempted
to codify the forces that had produced the demo
graphic transition of Western countries; that of French
demographers such as Henry examined the patterns of
childbearing of historical populations; that of Amer-
icans such as Sheps investigated the childbearing of
contemporary high-fertility populations such as the
Hutterites. Statistical models drawing on renewal
theory appeared to hold out considerable promise,
since it is a straightforward matter to envisage child-
bearing as a Markov renewal process (see for example
Sheps and Perrin 1964). The problem was, however,
that only oversimplified models were amenable to
solution. As models gained in realism, they became
intractable.

In the mid-1960s demographers whose investi-
gations based on renewal theory had come to an
impasse began to turn, with considerable enthusiasm,
to microsimulation (see for example Hyrenius 1965).
Notable among these were Sheps and Perrin in the
United States, Hyrenius in Sweden, Barrett in Britain,
Jacquard in France, and Venkatacharya in India.
Their results were interesting and stimulating, and
held out considerable promise of continuing gains in
the future (see for example Barrett 1971). Undoubt-
edly, some of the enthusiasm for microsimulation at
that time was related to enthusiasm for computer
technology itself. Although it is now difficult to
imagine performing empirical population analysis
without the aid of a computer, this is a recent
development in the history of the analysis of popu-
lation data. It was only in 1964, for example, that the
Population Commission of the Economic and Social
Council of the United Nations ‘recommended that a
study be made of the possibilities of use of electronic
computers for expediting and enlarging the scope of
demographic analysis’ (United Nations 1965, p. 1).
The fact that the scientist commissioned to undertake
this study was Hannes Hyrenius, who had a particular
interest in microsimulation, may have given modeling
in general and microsimulation in particular a degree
of prominence that they might otherwise not have
achieved.
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Somehow, though, the promise held out in the 1960s
that microsimulation might become a major weapon
in the demographic armory has not been realized.
What happened, instead, was that the demographic
enterprise turned increasingly to data collection.
Under the aegis of the World Fertility Survey (WFS),
fertility surveys were conducted between 1973 and
1983 in more than 40 countries some of which had
never before been subject even to a census. The
expansion of the global demographic database was
profound, and a great deal of energy was then directed
toward data analysis. Paradoxically, the continued
development of computer technology, which in the
1960s had made microsimulation a viable research
tool, from the 1970s made data analysis feasible on a
scale previously unimagined. This was further enabled
by the development and marketing of specialized
computer software. Today, new surveys continue to be
conducted by the successor to the WFS, the Demo-
graphic and Health Surveys (DHS). Extraordinary
gains in understanding have resulted from this bur-
geoning of information, and from the continued
expansion of computing capability; but the construc-
tion and analysis of simulated data have, as a
consequence, assumed a secondary role in the demo-
graphic enterprise.

This being said, microsimulation remains an im-
portant demographic tool. The technique continues to
provide insights in various demographic applications
that would otherwise not be forthcoming, as is
described below.

3. Applications of Microsimulation in
Demography

3.1 The Simulation of Fertility, Family, and
Household

The demographic problems to which microsimulation
was applied originally in the 1960s and 1970s were
dominated by the quest for a better understanding of
the relative importance of different components of the
birth process, especially in high-fertility populations,
and the estimation of levels of fertility implied by
different combinations of these input components.
Such applications probably remain the most common.

Demographers use the term ‘fertility’ to refer to
reproductive performance (the term ‘fecundity’ being
reserved for the innate biological capacity to conceive),
and the estimation of fertility involves the calculation
of such statistics as age-specific fertility rates, or the
distributions of the number of children ever borne
according to maternal age, or average numbers of
children ever borne. All these measures can be ob-
tained from a collection of individual fertility histories
consisting of the dates of birth of each of a simulated

individual’s children. In contrast to real survey-
derived fertility histories in which maternal age at each
birth is determined by subtracting the mother’s date of
birth from the child’s, simulated dates of birth are
produced directly in terms of the mother’s age (gen-
erally in months) at the time of confinement.

The starting place for a microsimulation model of
fertility is a flow chart of the reproductive process and
sets of real or hypothetical probability distributions
which can take either empirical or functional forms.
An individual woman enters the reproductive process
at the age when she is first exposed to the risk of
conception, such as when she marries, and progresses
through ‘life’ one month, or menstrual cycle, at a
time. It is generally assumed that she has passed
menarche at this point. It is then convenient to assess
the age at which she will become sterile, for example,
through menopause, although some small proportion
of women will become infecund before menopause, or
even be infecund before marriage. The simulation then
moves forward one month, or menstrual cycle, at a
time until the individual conceives, conception being
determined in the Monte Carlo manner by comparing
a random probability with the individual’s probability
of conception (known as fecundability) in that month.
If the individual does not conceive in a particular
month, then, so long as she remains fecund, she is
given a chance to conceive in the next one. Once she
conceives, there is a possibility that she will abort
spontaneously (miscarry), undergo induced abortion,
experience a stillbirth, or produce a live child.

Each of these outcomes has associated with it a
duration of gestation (pregnancy), and a duration of
postpartum infecundity: pregnancies are short in the
case of spontaneous abortions, longer in the case of
stillbirths, and longest for live births; postpartum
infecundity lasts for at most a few months in the case
of a nonlive outcome, but may extend for up to a
maximum of about 18 months in the presence of
prolonged and intense breastfeeding. Subsequently, if
the individual is not deemed to have become infecund
in the meantime, she is once again at risk of con-
ception. Ultimately, she does become infecund, and
her reproductive history is then brought to an end.

There are many variations and elaborations on this
basic structure. One such elaboration concerns ex-
posure to the risk of pregnancy. In the simple example
presented above, each individual’s exposure is as-
sumed to continue from some initiating point at least
until the individual is no longer fecund, which is
equivalent to assuming universal marriage, no sep-
aration or widowhood while women are still fecund,
and no female mortality. Alternatively, one might
posit nonuniversal marriage that can be interrupted by
the death of a husband or by separation, and might
posit in addition a possibility of remarriage. One
might also expose individuals themselves to the risk of
death. This may be a useful strategy in certain
applications since the simulated histories will then
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reflect the experience of all women and not just that of
survivors as is perforce the case with histories that
have been collected by retrospective interviewing.

Another complex of possible elaborations concerns
child survival. Although the goal of such models is to
estimate fertility, there are a number of reasons for
taking account of child death. One is that the death of
an unweaned child interrupts breastfeeding and thus
leads to the mother’s becoming fecund sooner than if
the child had survived. Another is that if the simulated
population uses contraception the mother may sus-
pend precautions in response to the death of a child in
order to conceive and bear another. This introduces
the possibility of another elaboration, related to
contraceptive use, which can be incorporated into a
simulation model as a method-specific proportional
reduction in the monthly probability of conception.

One notable absence from all of these models,
however simple or elaborate, is that of men. Micro-
simulation focuses on an individual at a time which
means, in a simulation of fertility, that the focus is on
women. However, many parameters that appear to
pertain to women only actually pertain to a couple:
fecundability, for example, assumes the presence of a
man.

The model developed by Hyrenius and Adolfsson
(1964) follows in broad terms the flow chart described
earlier, and employs rather simple input data: fecunda-
bility, for example, is treated as a constant. Even so,
the model produced interesting output, and by attract-
ing considerable attention is probably the best can-
didate for the title of ancestor of all subsequent
microsimulation models of fertility. Many of these
were directed, like their forebear, at illustrating the
implications of certain constellations of input data
(Barrett 1971). Santow (1978), for example, calibrated
a fertility model by comparison with data on the
Hutterites, a religious group resident in farming
communities in north America who traditionally
demonstrated high and natural fertility. The model
was then modified to apply to the Yoruba of Western
Nigeria, notably by incorporating long periods of
postpartum sexual abstinence. Information on ab-
stinence hadbeen collected in a survey, but not detailed
information on fertility other than the number of
children borne to women of particular ages. The
simulation model filled this gap by providing schedules
of age-specific fertility rates.

In principle, variants of the basic model permit the
modeling of household structure and kin relations.
Once a woman’s childbearing history has been simu-
lated, the simulation of kin relations and household
structure is a matter only of extending the model to
incorporate factors such as survival or widowhood of
the mother, and survival, leaving home, and marriage
of her offspring, along with assumptions about the
formation of separate households when offspring
marry (for examples see Ruggles 1987, Wachter et al.
1978).

3.2 E�aluation of Methods of Analysis

Microsimulation has proved useful for evaluating the
validity of a method of analysis, for demonstrating
that a method is invalid, for illustrating those con-
ditions under which a method breaks down, and for
demonstrating the extent to which a method is biased.
It is often possible to show by mathematics whether or
not a method ’works,’ but a demonstration by means
of microsimulation is both simpler to present and
more compelling to an audience of nonmathema-
ticians. In addition, in the event that a method does
not work, it may be difficult to quantify by math-
ematical means alone the extent to which its output is
misleading.

In the absence of direct information on births and
deaths of individual children, levels of infant and child
mortality can be estimated indirectly from tabulations
of the proportions of childrenwhohave died according
to their mother’s age. This indirect method for the
estimation of child mortality can be tested by con-
structingamicrosimulationmodelof childbearingover
the reproductive span, with allowance made for given
levels of infant and child mortality. The output from
the model, consisting of individual histories of child-
bearing and child survival, can be manipulated to
show the total number of children ever borne and
children surviving by age of mother; implied mortality
probabilities can be calculated according to the in-
direct method, and the results compared with the
known input probabilities of mortality. One such exer-
cise (Santow 1978, pp. 144–9) demonstrated that the
indirect method worked well so long as the pace of
childbearing was independent of the number of chil-
dren already borne, but that once measures were
adopted to limit family size to a particular number the
method broke down. One might have anticipated that
this would be the case because the derivation of the
indirect method incorporated an empirical function
representing the age pattern of natural fertility, which
differs from that of controlled fertility, but the simu-
lations permitted quantification of the extent of the
bias.

Microsimulation has also been used to evaluate the
operation of two indirect methods of detecting fertility
control (Okun 1994). The methods are ‘indirect’ in the
sense that the data to which they are conventionally
applied—those compiled from historical or Third-
World sources—do not include direct measures of
contraceptive use. Nevertheless, just as childbearing is
affected by fertility control, so are histories of child-
bearing and the aggregate statistics derived from
them; and the methods were devised with the intention
of detecting the telltale traces of such control. As with
the example of indirect estimation of mortality, the
evaluation followed the form of a controlled exper-
iment. Fertility histories were simulated under known
conditions of contraceptive use, and the extent of
fertility control was calculated by means of each of the
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indirect methods being evaluated. The inferred levels
of fertility control were then compared with the known
levels, which had been used as input in the micro-
simulation models. The exercise was valuable be-
cause it cast doubt on both the indirect methods
examined. In this application, moreover, it is difficult
to know how the indirect methods could have been
evaluated comprehensively except by means of micro-
simulation.

For further examples of the use of microsimulation
to evaluate methods of analysis see Bracher and
Santow (1981) and Reinis (1992).

3.3 Inference of Probable Input when Outcomes
are Known

The examples described thus far can be viewed as
forward projections, since they deal with the impli-
cations for demographic outcomes of particular
known sets of input conditions. It is possible, however,
also to ‘go backwards’—to use microsimulation to
assess what sort of input conditions are consistent with
particular known outcomes. This is perhaps a more
delicate exercise than the more usual one since it is
conceivable that the same outcomes may derive from
different combinations of input factors. To take a
simple example, a low overall birth rate can result
from high birth rates within marriage, very low ones
outside marriage, and low proportions married; or
from low birth rates within marriage and higher
proportions married.

A recent example of such work sought to infer the
levels of contraceptive use and the proportions of
pregnant teenagers seeking abortion that were
consistentwithobservedshifts inteenagebirthratesand
teenage abortion rates in Sweden (Santow and Bracher
1999). Microsimulation was indicated because abor-
tion rates expressed in terms of women, which is the
form in which official data are tabulated, can fall either
because fewer conceive, or because fewer pregnant
women seek abortion. The application was justified
because the models demonstrated that particular
combinations of the proportion using contraception
and the proportion who would seek abortion if
pregnant created unique pairs of birth and abortion
rates.

4. Independence and Le�els of Aggregation

In formulating a microsimulation exercise the analyst
is always confronted with a critical question
concerning the level of detail, or conversely of aggre-
gation, that is necessary in order to represent suf-
ficiently faithfully the process whose implications are
being investigated. Hyrenius and Adolfsson (1964),
for example, created useful results from simulations
that incorporated a monthly probability of conception
(fecundability) that was invariant not just according to
age, but also over the entire population. In later

applications it was found useful to vary fecundability
by age (for example, Santow 1978) or between women
(for example, Bracher 1992). The latter application,
the aim of which was to assess the effect on the timing
of the subsequent conception of various combinations
of no breastfeeding, full breastfeeding, and contra-
ception of various efficiencies adopted at six weeks
postpartum or at the appearance of the first menstrual
period, also incorporated a prospectively obtained
distribution of times to the first menstruation among
breastfeeding women, menstrual cycles of varying
lengths, and varying probabilities of ovulation’s pre-
ceding the first postpartum menstruation.

We might contrast this very fine disaggregation of a
segment of the childbearing process with the approach
typically taken by microsimulators of kinship relations
in historical populations. The former problem, con-
cerning the timing of a subsequent conception under
varying patterns of breastfeeding and the adoption of
postpartum contraception, does not seek to go so far
as to simulate complete birth histories of women
whence are derivable conventional fertility statistics
such as age-specific fertility rates and distributions of
children ever born (although it would be possible to
elaborate the model to produce such output). Prob-
lems of the latter type, however, typically take such
conventional fertility measures, as derived from an
initial, historical population, as their starting point.
Since the aim of such exercises is to examine the
implications of particular demographic scenarios for
subsequent generations, the microsimulators quite
naturally want to start with a known scenario which, if
it is to be constructed from the basic flow chart
described earlier, would require a great deal of
trawling through the available scanty data, and a great
deal of trial and error. They thus employ rather
aggregated demographic parameters, such as the
distribution of children ever born, so that their
simulation output will mimic from the outset the
properties of a known population.

The problem, as Ruggles (1993) has pointed out, is
that demographic behavior is correlated between the
generations. Fertility is correlated within population
subgroups defined by family background, and also
within families; and mortality probabilities are cor-
related within members of the same kin group. Failure
to take such correlations into account leads to an
underestimate of the heterogeneity in simulated popu-
lations of kin. Ruggles terms the assumption that the
characteristics of members of a kin group are un-
correlated the Whopper Assumption, and shows that
the resulting error can be large.

The heart of the problem is an assumption of
independence where true independence does not exist.
Yet one aspect of the power of microsimulation lies in
its ability to incorporate heterogeneity in underlying
characteristics (such as fecundability and the risk of
child death) into the simulated population. Another
aspect of the power of microsimulation is its ability to
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introduce dependence between events—to take ac-
count of the fact that different events lead to different
subsequent pathways. (Indeed, it was precisely the
failure to take account of the lack of independence of
such demographic behaviors as using contraception,
being infecund after a birth, and being married, that
invalidated the analytical model discredited, by means
of microsimulation, by Reinis [1992].) Selecting the
level of disaggregation of a process, and hence of
population heterogeneity, that is appropriate for the
issue under examination is a critical element of a useful
microsimulation model.

See also: Families and Households, Formal Demo-
graphy of
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Middle Ages, The

The Middle Ages are good to think about. Situated by
definition between Antiquity and Modernity, they
constitute an intermediate period between the grand
beginnings of European civilization and its contem-
porary achievements, endeavoring to attain these
standards and even to surpass them. An intermediate
status is always ambivalent. If one thinks in strictly
dualistic terms, it is no longer the old and not yet the
new, or, conversely, it allows the partial survival of the
old and prepares the birth of the new. But it can also
become an equally dignified participant in a triad, an
age with special characteristics of its own. All this
offers a paradise for conflicting interpretations, depre-
cations, and apologies; for an eternal to and fro of
disdain, glorification, exoticism, and rediscovery.

1. The Notion of the Middle Ages

The most enduring characterization of the Middle
Ages appeared before the term itself was coined. It was
inherited from Italian Humanists who had been
accustomed since Petrarch to lament the ‘dark’ and
‘barbarous’ period between the glories of Greek and
Latin Antiquity and their rebirth in their own age.
This negativity was reinforced by the Enlightenment,
which bluntly labeled it an age of ignorance and
superstition (Voltaire). On the other hand, no sooner
had the Renaissance begun to evolve into the new
(post-Columbian, Gutenbergian, Copernican) world
of Modernity; no sooner had the Middle Ages come to
be regarded as definitely over; than condemnation was
sidelined by waves of nostalgia: chivalric dreams
resurrected by Ariosto, Cervantes, and Tasso; ideals
of sainthood and a unified Christianitas cherished by
the Catholic Reformation, the Bollandists, Chateau-
briand, and the Romantics. Medieval achievements
such as Gothic cathedrals inspired both freemasonry
and waves of occultism. The brutish energy of castles
and armor haunted the imagination with Gothic
Romance, then they became crystallization points
for heroic-chivalric romantics and Wagnerian ‘new
barbarians,’ to degenerate finally into the comic
world of Monty Python. The organic beauty of
medieval cities and crafts was rediscovered by the Pre-
Raphaelites, Burckhardt, and Huizinga, art nouveau
and art deco.

To these ambivalent judgments a third dimension
must be added, that of different identities (local,
institutional, national, and European). Medievalists
inherited monastic annals, urban or royal chronicles,
order histories, and the history of western Christen-
dom presented as world history. Much reasoning on
the Middle Ages was motivated, after Machiavelli’s
Discorsi (1525), Guicciardini’s Storia d’Italia (1540),
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or Shakespeare’s king-dramas by an interest in
‘national’ roots. The antiquarian curiosity of Muratori
(1672–1750) resulted in his path-breaking Rerum
Italicarum Scriptores; the mighty and systematic
collection of sources on the German past, the
Monumenta Germaniae Historica, was started by
Pertz (1826), the Histoire de France by Michelet
(1831), the Re� cits des temps me� rovingiens by Thierry
(1840), and the studies on English common law by
Maitland (1895). In the twentieth century, historical
attention turned towards the universalistic frame-
works—Christianity, Papacy, Empire—which could
be analyzed as the ‘progenitors’ of Europe. The Middle
Ages meant the formation of modern Europe, which,
on the basis of those earlier achievements, was able to
prepare itself for global expansion.

After the twentieth century’s world wars and
revolutions there was another resurgence of interest in
the Middle Ages. Interdisciplinary approaches found
a treasure-trove in the ‘total’ history of medieval
civilization, and an unexpected series of bestsellers
appeared: not only ‘new history’ monographs in the
footsteps of Montaillou by Emmanuel Le Roy Ladurie
(1975), but also new-style historical romances such as
A Distant Mirror by Barbara Tuchman (1978) and The
Name of the Rose by Umberto Eco (1980). From the
1980s onwards, cha� teaux, monasteries, and city halls,
but also modern university campuses became involved
in the ongoing reinvention of the Middle Ages. More
recently, two other elements were added to this picture.
The collapse of communism in Eastern Europe re-
oriented historical consciousness in the direction of
medieval origins, sometimes in a nineteenth-century
style, as a claim for historical–territorial legitimacy,
sometimes as a foundation of the ‘common roots’ of a
new European identity. The other novelty was pro-
vided by chronology: the year 2000 brought about
a new fascination with the apocalypse, with some
divergence in Eastern Europe, where, instead of
chiliastic calculations, pompous millennial celebra-
tions were held to commemorate the glorious founda-
tion of their Christian states. Which Middle Ages
should we address in the new Millennium? Whose
concept should we adopt? We shall approach these
issues from three angles: (a) periodization, (b) struc-
tures, and (c) a brief survey of narratives,
personalities, and artifacts.

2. Extension and Limits of the Middle Ages

As already indicated, the concept of the Middle Ages
originated in the Renaissance. The term media tem-
pestas made its appearance in 1469, in a eulogy of
Cusanus written by Giovanni Andrea dei Bussi, a
pontifical librarian. Analogous expressions (media
aetas, media antiquitas) appeared frequently and be-
came allied with the already established concept of the
‘dark ages’ familiar from the writings of Petrarch,

Leonardo Bruni, Lorenzo Valla, and other Italian
humanists.

However, the notion of a transitory period between
antiquity and its rebirth was older and this affects the
chronological limits of the Middle Ages. Laments
upon the lost greatness of ancient Rome and hopes of
its imminent revival were voiced by Gregory the Great.
From Justinian I and Charlemagne to Otto III and
Frederick Barbarossa, the slogan ‘reno�atio imperii
Romani’ repeatedly allowed the conceptualization of
intermediate decadent periods. For the ‘renaissance of
the twelfth century,’ Arabic learning could perhaps be
regarded as the mediator between the wisdom of the
antiqui and the Christian learning of the moderni.

The negative image of the medieval decadence of
classical civilization, however, was duly counter-
balanced by the positive image of the advent of
Christianity, the triumph of which over Roman
‘paganism’ was praised as the demise of ‘superstition,’
‘tyranny,’ ‘idolatry,’ and ‘magic.’ Judgments upon the
period following the fall of the Roman Empire were
thus rather positive during the Middle Ages, or at
worst ambivalent. This is also reflected in the first
elaborate system imposing a ternary division upon
world history, that of Joachim of Fiore (d. 1202).
Projecting the model of the Holy Trinity upon the
history of mankind, Joachim distinguishes between
the age of the Father (Old Testament), the age of the
Son (New Testament)—which lasts from Jesus to the
writer’s own age (which corresponds to the Middle
Ages)—and the imminent new period of the Holy
Spirit, which will have an ‘Eternal Evangile,’ and in
which everybody will follow Christian life-precepts to
the letter.

Early-modern historiography inherited from the
Renaissance the ambivalent image of the Middle Ages
and extended them to embrace universal history.
Georg Horn, a Leiden historian, put the medium
ae�um between 300 and 1500 in his Arca Noe (1666).
Christoph Cellarius, a historian from Halle, was the
first to realize his world history on the basis of the
ternary division into Antiquity (Historia antiqua,
1685), Modernity (Historia no�a, 1686), and the
Middle Ages between them (Historia medii ae�i, 1688).
The start of the medium ae�um was for him the reign of
Constantine and the acceptance of Christianity (313),
and the end was marked by the fall of Constantinople
(1453).

These limits were challenged by later suggestions.
The ‘start’ was increasingly identified with the forced
abdication, in 476, of Romulus Augustulus, the
Western Roman Emperor, whose vacant throne was
never taken. The ‘end’ came to be associated with the
discovery of America (1492) or the start of the
Reformation (1517). National histories have tended to
adjust the dates in accordance with their own temporal
divisions: the English tend to count modernity from
the advent of the Tudors (1485), while the Hungarians
take the fatal defeat at the hands of the Ottomans at
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Moha� cs in 1526 as the end of medieval Hungarian
history.

With an eye to Polish discourse on the ‘feudal
economy’ in early modern times Jacques Le Goff made
the provocative proposal of a ‘long Middle Ages’
lasting until the French Revolution. Extension can go
in both directions, however: in the wake of Peter
Brown’s work on ‘late antiquity,’ a five-century-long
transitional period has come to replace the divide
constituted by the ‘fall’ of the Roman Empire, a period
embracing the history of the Mediterranean basin
from Diocletian to Charlemagne. The extension of the
Middle Ages also has a geographical dimension. With
the Roman Empire and Christianity as basic points of
reference, this notion, born in Italy and nurtured in
Western Europe, has always embraced more than
Europa Occidens.

The Mediterranean basin as a lively unit of
civilization throughout the Middle Ages has always
been a truism for historians of commerce, crusades, or
navigation, a tradition resumed by Pirenne in his
Mohammed and Charlemagne (1937) and by Braudel
in his Me�diterrane� e (1949). This rediscovery obliged
historians of Latin Christianity to become acquainted
with the large and autonomous tradition of Byzantine
studies (Ostrogorski, Obolenski, Patlagean) and to
engage in systematic comparisons. In parallel with this
renewed interest in an integrated panorama of the
South, there was also a resurgence of nineteenth-
century visions of the ‘barbaric,’ individualistic vitality
and communal freedoms of the Germanic and Slavic
North (Markgenossenschaft, zadruga). The medieval
Roman and Germanic synthesis also became the
object of a new type of structural history for Pirenne
(1933) and Bloch (1939). The medieval origins of
Eastern, Central, East-Central, and South-Eastern
Europe—these ‘borderlands of Western civiliza-
tion’—have also been examined in impressive syn-
theses by the Romanian Nicolae Iorga (1908–12), the
Czech Francis Dvornik (1949), the Polish Oscar
Halecki (1952), and the Hungarian Jeno� Szu� cs (1981).

3. Structures in the Middle Ages

Defining a period within history requires the charac-
terization of the structures that provide its identity and
coherence. These might be ‘objective,’ ‘deep’ struc-
tures; the product of a momentary combination of
various factors; or simply an order observed by those
seeking genealogies a posteriori.

The most general structural account imposed upon
the medieval period is that of ‘feudalism’ (see Feu-
dalism), anotionwhich embraces social, economic, and
cultural relations. Based on medieval legal concepts,
‘fe�odalite� ’ served as the most general characterization
of the Ancien Re� gime during the Enlightenment
(Montesquieu, Voltaire, Vico); was further developed
by economic and sociological theory (Smith, Marx,

Weber); and finally, with Bloch, Duby, Boutruche,
and Le Goff, provided a comprehensive account of
‘feudal society’ and its economic structures, social
stratification, habits, mentalite� s, rituals, and cultural
and religious achievements. Historical analysis found
an attractive subject in these personalized power-
structures which supplemented the early medieval
weakness or lack of sovereign states. Sealed with the
ritual of vassality and with the conditional donation of
a feudum (fief), ‘feudalism’ constituted a complex
relationship of military, economic, and social (and,
within that, parental–familial) dependence and soli-
darity, one of the most original features of the Middle
Ages and seemingly the foundation of Europe’s
subsequent achievements.

Departing from the chaotic self-organization of
early-medieval times and evolving into the flowering
of the ‘second feudal age’ (Bloch) social�relations were
analyzed in accordance with their ecclesiastical, chiv-
alric, courtly, and urban ramifications. The concept of
feudalism also made possible the comparison of
medieval Europe with other world civilizations—
Marxist historiography relied upon this when coining
its universal evolutionary pattern of world history. In
recent decades, new approaches have discussed the
‘feudal economy,’ ‘feudal mutation’ around the year
1000 (Poly and Bournazel 1991), and regional
European variants of feudal social structures. On the
other hand, the exaggerated extension of this notion
also led to an outright rejection of the concept (Brown
1974, Reynolds 1994).

Besides this synthetic vision of an all-encompassing
pyramid of ‘feudalist’ dependencies, other original
medieval types of social structure should be
mentioned. ‘Orders,’ appearing around the year 1000
as a horizontal classificatory category, referred to
alliances of monasteries such as the Cluny congregatio
or later the Cistercians; they were also used for a
general functional tripartition within society (ora-
tores–bellatores–laboratores). The latter ‘ideology’
(Duby 1980) prepared the late medieval appearance
of ‘estates’ as social entities meriting political rep-
resentation. Chivalric orders, religious confraternities,
urban guilds, and medieval universities gave this
‘corporative’ principle a crucial role within medieval
society.

Social classes, stratification, and social types are
frequently discussed as a combination of contem-
porary distinctions and posterior classification. Within
the principal division of ecclesiastical society and laity
may be distinguished the nobility, with its higher and
lower strata; courtly and urban society, with the
respective microcosms of rank-related, social, insti-
tutional, religious, and ethnic distinctions among its
permanent and temporary inhabitants; the peasantry,
with various phases of unification or diversification of
status; and the broad space of roads, forests, and
suburbs left for a marginal existence, where the poor,
outlaws, pilgrims, merchants, hermits, and wandering
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knights mingled. Within these social categories one
can also observe elementary structures: the family
(with its gender and age divisions, and the changing
status of women, children, and the old); ‘parenthood’
(understood as extended kinship group); the ‘indi-
vidual’; ‘community’; ‘gens’; and ‘natio.’

Disruptions and transformations caused by in-
vasions and internal wars should also be considered:
attacks by and, eventually, the settlement of migrating
tribal warrior societies (Goths, Franks, Lombards,
Huns, Turks, Avars, Vikings, Hungarians, Cumans),
and conflicts with Arabic peoples from the fall of the
Visigothic state to the successful Reconquista. External
threats not only disturbed but also unified, however:
the consciousness of being ‘europeenses’ emerged
among Carolingians confronting the Arabic threat.
Medieval Europe entered the phase of expansion with
the Crusades and the evolution of long-distance trade,
and the concept of European identity reappeared with
the timor Tartarorum in the thirteenth century and the
progress of the Ottoman occupation in the fourteenth
and fifteenth centuries.

Throughout the Middle Ages, Europe possessed a
general structure of universal bonds which both
mingled with a variety of local and regional
particularisms and existed in continuous tension and
conflict with them. Politically speaking, this univer-
sality was embodied in the Empire, or rather in the two
inheritors of the Roman Empire, the Carolingian
(subsequently the Holy Roman) Empire in the West
and Byzantium in the East. These universal powers
were confronted by a jungle of local, regional,
institutional, communal, and individual counter-
powers. Resisting tribal retinues, territorial lordships
supported by fortified castles, ecclesiastical immun-
ities, urban liberties, noble privileges, constitutional
rights, courtly intrigues, popular revolts, and bloody
wars paved the way for the emergence of ‘national’
kingdoms. Finally, the principle of rex imperator in
regno suo subjugated both universal structures and
local autonomies; the birth of the modern Europe of
sovereign nation-states was among the most signifi-
cant outcomes of the Middle Ages.

From the religious and cultural standpoints, the
universal bond within medieval Europe was Chris-
tianitas, based upon the ecclesiastical structures
(bishoprics, dioceses, parishes) of the Roman Papacy
and the Eastern Churches with their three sacred
languages, Latin, Greek, and Church Slavonic. The
history of medieval Christendom brought a continu-
ous expansion of internal and external conversions,
defeating the resistance of the ‘barbaricum,’ integrating
local beliefs and cultural diversity, and relying upon
the omnipresent cult of saints increasingly controlled
and standardized by the Papacy, the universal net-
works of monastic and mendicant orders, and an
emerging intellectual elite issued from medieval uni-
versities, imposing a unified pattern of literacy, Roman
and Canon Law, scholastic theology, a kind of

philosophia perennis. Within such universal frame-
works, historical evolution unfolded along the
conflict-ridden lines of movements of religious renewal
(often repressed as heresies) and a series of re-
naissances (the Carolingian, Ottonian, and twelfth-
century renaissances and ‘the’ Renaissance) which
made possible an increasing absorption of the Antique
cultural heritage. Ongoing conflicts between ‘learned’
and ‘popular,’ Old- and New-Testament-based, ‘mys-
tic,’ ‘liturgical,’ ‘rational,’ and ‘secularized’ variants of
Christianity should also be mentioned. Towards the
end of the Middle Ages, the universal frameworks
could no longer contain the internal tensions, and they
succumbed, as in the political sphere, to the ascending
nationalization of churches, legal systems, and ver-
nacular literatures, and to the plurality of confessions
within modern Europe, giving way to an era of
religious wars, popular revolts, and witch-hunts. This
enumeration of structures could continue with the
‘hard’ realities of geographic, climatic, ecological,
demographic, and economic ‘deep structures’ (Braudel
1949); with the ‘soft’ but equally enduring structures
of ‘mentalite� ’ and ‘imaginaire’ (Le Goff); with the
‘thick’ descriptions furnished by the case studies of
historical anthropology (Le Roy Ladurie 1975, Ginz-
burg 1976, Davis 1975); with eternal dualities such as
‘oral’ and ‘written’ (Goody 1987, Stock 1983, Clanchy
1993), ‘body’ and ‘mind’ (Bynum 1995); with basic
media such as ‘text’ and ‘image’ (Petrucci 1992,
Schmitt , Belting 1990, Camille 1989); or with the
intricacies and variabilities of ‘old’ and ‘new’ philology
(Cerquiglini 1989). In lieu of this, let me conclude with
a short and necessarily arbitrary overview of some of
the concrete forms in which the European Middle
Ages continue to live.

4. Narrati�es, Personalities, and Artifacts in a
Chronological Order

Let us begin with the grand destroyers of the ‘old’
(Roman, pagan Antiquity) and the grand constructors
of the ‘new’ (medieval Christian Europe). Constantine
the Great (312–337) had both qualities: renouncing
the divinity of the Roman Emperor, he preserved its
sacredness in a Christian form; terminating the per-
secution of Christianity, he found a form of survival
for classical culture; and by shifting the center of his
empire to the East, he contributed both to the
thousand-year-long Byzantine continuation, and to
the creation of the fertile dualism of the Papacy and
(an ever-renewing) Empire in the Latin West. Among
the ‘grand destroyers’, Attila, King of the Huns
(434–453) merits pride of place: his archetypal figure
and his exploits became a model for all oriental
invaders until Genghis Khan. We should perhaps pay
a little more attention to the ‘grand constructors.’ A
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model saint, renouncing the military life for that of
catechumen, hermit, monk, and bishop: St. Martin
of Tours (d. 397); two church fathers: St. John
Chrysostome (437–407), Patriarch of Constantinople,
and St. Augustine (354–430), Bishop of Hippo, path-
breakers of personalized religiosity; an abbot, St.
Benedict of Nursia, founding in 529 the model of
Western monastic communities in Montecassino and
writing the most influential Rule; an emperor,
Justinian I (527–565), with his last attempt to restore
and the first to renovate the Roman Empire, his most
enduring success being the codification of Roman Law
(Corpus Juris Ci�ilis); and finally a pope, Gregory the
Great (590–604), organizer of the medieval papacy,
church hierarchy, liturgy, and conversion.

In the dim light of early medieval legends, annals,
and chronicles, one may perceive influential con-
verters, such as St. Patrick, the apostle of the Irish
(390–461); impressive rulers, such as the Frank Clovis
(481–511), the Goth Theoderic (493–526), or the
Northumbrian St. Oswald (634–642); and powerful
Merovingian queens, such as the wicked Fredegund,
or the pious St. Radegund (520�5–587). Collective
memory also preserves the narratives of the ‘origines
gentium,’ barbarian migration, conversion, and dyn-
astic myths of emerging ruling houses (claiming divine
origin). Following the Germania of Tacitus, we hear of
theGoths, theFranks (with theMerovingian dynasty),
the Anglo-Saxons (with their ‘Woden-sprung kings’),
and the Lombards (or later legends and stories related
to the Scandinavian Yngling, the Slavic Pr� emysl,
Piast, and Rurik houses, and the migrating Hun-
garians with their A� rpa� dian dynasty).

A new chapter started with the Carolingians: the
emergence of an influential family from the status of
majordomus to that of royal and imperial dignity.
Charles Martel stopped the Arab invasion at Poitiers
(732), andPepin the Short (741–768) andCharlemagne
(768–814) allied with the Papacy and the latter received
the imperial crown from Pope Leo III (800)—a
symbolic moment in medieval history (which found its
counterpoint in 1077 in Henry IV’s penance at
Canossa). The Carolingian renewal of state—church
structures and social networks of dependence, the
take-off in demographic, agrarian, and urban growth,
the ‘renaissance’ of high culture within closed courtly
and monastic circles, the successful resistance against
invasions (Avars, Arabs, Normans, Hungarians): all
this laid the foundations of a new, triumphant evo-
lution which began to unfold in the West around the
year 1000. There was a similar new start in the East
with the Macedonian dynasty (867–1056), reorgan-
izing the Byzantine Empire; successfully confronting
Bulgarians, Hungarians, and Russians; and system-
atizing the army, the administration, and ceremonial
under Leo VI and Constantine VII.

As for artifacts, while the splendor of Byzantium
was incontestable, and radiated even in the remote
mosaics of Ravenna and Venice, in the West the early

Middle Ages, though unspectacular, were of vital
importance, involving the widespread diffusion of the
horseshoe, the iron plough, the water-mill, and the
evolving naval technology of the Vikings and Italian
merchants. In the cultural sphere, new technologies of
writing, book-illumination, Gregorian chant, gold-
smithery, evolving monastic and urban architecture,
and fortified castles point to a new stage of evolution.

Around the year 1000, one ruler stands out: the
‘marvel of the world,’ the Saxon Otto III, third
emperor of the Holy Roman Empire (983–1002), allied
to his French teacher Gerbert d’Aurillac, Pope
Sylvester II (999–1003), and the Czech St. Adalbert
(d. 997). They created a powerful new political vision
for Europa Occidens, relating the integration of the
Germanic North and the Mediterranean South to the
extension of the influence of Latin Christianity
towards the Slavic and Hungarian East. In the wake of
the earlier conversion of the Croats (Tomislav, 924)
and the Czech lands of St. Wenceslas (d. 929), the
Poland of Bolesłaus the Brave (992–1025) and the
Hungary of St. Stephen (997–1038) became part of
this ‘new Europe,’ which was also extended towards
the North. The Danes of Harald Blueteeth (940–985)
and Sweyn Forkbeard (985–1014), the Norwegians of
St. Olaf (1015–1030), and later the Swedes were
converted under Anglo-Saxon and Germanic influ-
ence. This Christianization was conjugated with par-
allel activities on the part of Byzantium: along the
routes established by ninth-century Cyrillo-Method-
ian missions in Bulgaria and Moravia, in 996 St.
Vladimir’s (980–1015) Kievan Rus’ was converted.

Medieval Europe was profoundly renewed after the
turn of the Millennium: new dynasties (Capetians,
Salians, Normans in England and Sicily) reshaped
religious life under the influence of Cluny, the ‘reform
papacy’ of Gregory VII (1073–85), and the Crusades
proclaimed by Pope Urban II in 1095. In tandem with
agricultural growth, the population nearly doubled in
two centuries, medieval towns multiplied and acquired
important immunities and liberties, and a new dyna-
mism began to emerge.

The twelfth century brought the explosion of ‘mod-
ernity,’ fertile tensions and conflicts, and a wide array
of important figures. Abelard (1079–1142), the daring
and unfortunate ‘knight’ of dialectics, self-confident in
his reliance upon reason, archetype of the medieval
intellectual; his opponent, St. Bernard of Clairvaux
(1090–1153), the charismatic leading figure of the
Cistercians, founding father of the Templars and
organizer of the Second Crusade (1147–49), abbot,
politician, healer, and mystic; Manuel I Komnenos
(1143–80), Byzantine Emperor who tried to restore the
ancient splendor of the East by starting a chivalrous
rivalry with the crusading West; Arnold of Brescia
(d. 1155), student of Abelard, apostolic preacher, and
tribune of a republican Rome that he hoped to
resurrect—but hoping in vain for the help of Frederick
Barbarossa (1152–90), the great emperor of the

9789

Middle Ages, The



Hohenstaufen dynasty, who was inclined towards the
reno�atio imperii—and ultimately executed for his
heresies; the martyr–bishop St. Thomas Becket, who
stood up to his strong-willed, youthful friend, Henry
II Plantagenet (1154–89) and paid for it with his life in
1170. This was also a century of women: Heloise
(c. 1100–63), the seduced student, lover, and wife of
Abelard, who persisted in their intellectual and
emotional partnership after Abelard was castrated by
her angry relatives; Eleanor of Aquitaine (1122–1204),
grand-daughter of the first troubadour, Duke William
IX of Aquitaine (1087–1127), herself a patron of
poetry, wife of Louis VII, King of France (1137–80),
whom she divorced in 1152 to marry Henry II
Plantagenet, taking one-third of France as a dowry;
and Hildegard of Bingen (1098–1179), the visionary
nun of Rupertsberg, the most prolific female writer of
the age.

The twelfth century was also notable for urban
handicrafts, flowering fairs, schools, and the beginning
of the construction of cathedrals. It was also the
century of crusades and knighthood under the banner
of St. George the ‘dragon-slayer,’ Roland, and King
Arthur and the knights of the Round Table; it was the
century of orthodox or heretical itinerant preachers,
from Peter the Hermit, who called for crusade, and
Robert d’Arbrissel, who intervened for the eman-
cipation of women, to Waldes, the rich Lyon merchant
who distributed his wealth to the poor in 1173 and
decided to live in mendicancy. When confronted with
interdiction, with his disciples, the Poor of Lyon, he
accepted persecution rather than submission. Another
heretical movement, the Cathars, were remote
followers of the antique Manichean dualists, more
immediately related to the South-East European
Bogomils.

At the beginning of the thirteenth century
Christianity seemed fraught with conflict. There were
ongoing struggles between the Empire—within the
framework of which Frederick II (1212–50), the last
great Hohenstauf, was preparing for his Ghibelline
exploits—and the Papacy, which became a terrible
rival backed by the Guelph-dominated cities. The
cities influenced international politics, both in the
Mediterranean and in the north: the fourth Crusade
was diverted by Venice to conquer Byzantium in 1204,
and the Hansa alliance, the future master of the
Scandinavian–Baltic region, was growing. New
problems arose within the cities: confraternities,
‘people’s parties,’ lay preachers, rebellious students at
Paris, Oxford, and Bologna universities, and bank
crashes in Florence and Siena. The fight against the
heretics took the form of the crusade against the
‘Albigensians’ (1209–29), which subjugated southern
France to the north. France was also at war with
England and the Empire, in the course of which Philip
II Augustus (1180–1223) secured an important victory
at Bouvines (1214). Nobilities confronted their rulers
to gain constitutional rights (Magna Carta, 1215;

Hungarian Golden Bull, 1222). This burgeoning situ-
ation was mastered with the help of two religious
reformers, the founders of the two mendicant orders,
St. Dominic (1170–1221) and St. Francis (1181–1226),
and two popes, Innocent III (1198–1216) and Gregory
IX (1227–41), who were able to restructure old
resources and to integrate new forces.

With the assistance of the Dominicans and the
Franciscans, the challenge of heresy could be faced
and the position of the Church was re-established in
the cities, where the pride of the emerging cathedrals
and accumulating wealth was balanced by religious
control of fashion, luxury, and usury, and by chari-
table institutions of burghers moved by their ‘alter
Christus,’ the Poverello of Assisi. The Dominicans
helped to establish the feared Inquisition (1231)
against the heretics and popular ‘superstition’; to
strike a balance between reason and faith, Aristotle
and the Bible (St. Thomas Aquinas: Summa Theol-
ogiae, ca 1267–73); and in princely courts to Chris-
tianize the rulers. The practical morality of their
‘mirrors of princes’ found an echo in the ears of St.
Louis IX of France (1226–70), the most pious of
rulers, his ambitious brother, Charles of Anjou, King
of Naples and Sicily (1266–85), and many others. The
religious message of the mendicant orders was also
amplified by pious princesses: St. Hedwig of Silesia
(1174�8–1243), St. Elizabeth of Thuringia (1207–31),
Blanche of Castile (1188–1252), St. Agnes of
Bohemia (1205–82), and St. Margaret of Hungary
(1242–70), not to mention the daughters of Italian
merchants, bankers, and burghers: St. Claire of Assisi
(1194–1253), Umiliana dei Cerchi (1219–46), Mar-
garet of Cortona (1247–97), and Angela of Foligno
(1248–1309).

By the end of the thirteenth century, medieval
Europe was prospering: cloth and textile manufactures
(partly dependent upon machinery), mechanical
clocks, silk, paper, and a developing steel industry
indicate the progress, gold coins came into circulation
again. Although the devastating assault by the
Mongols (1240–41) in the East (subjugating the
Russian principalities) and the rise of the Ottomans in
the Near East represented a serious menace, this only
served to strengthen the cohesion of an Occidens
which now included Poles, Czechs, and Hungarians.
There was also a new situation in South-Eastern
Europe: the second Bulgarian empire of the Asens, the
reborn Byzantium of the Palaeologues (1361–1453),
and the emerging Serbian state of the Nemanjic
dynasty. New expansion was imminent: ambassadors
and travelers reached the Far East (Marco Polo:
1254–95), Aragon was casting its gaze towards North
Africa, and Norway was incorporating Iceland and
Greenland.

The fourteenth century is traditionally considered a
period of crisis: famines, economic decline, the Black
Death (1347–52), flagellant movements, pogroms, the
extinction of many royal dynasties (A� rpa� dians, 1301;
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Pr� emysls, 1309; Capetians, 1328; Piasts, 1370), the
Hundred Years’ War (1337–1453), and ravaging
popular revolts (the Jacquerie, 1358; Wat Tyler, 1381).
The notion that this constituted some kind of ‘waning’
is misguided, however. It is only partly valid for the
West, and is counterbalanced by the prosperity in
Polish, Czech, Hungarian, and Serbian Central
Europe. The Prague of Charles IV (1346–78) now
became the center of Europe. Drawing upon the
richness of the Low Countries, the splendid court of
Burgundy lived out its ‘epics of temerity and pride.’
Despite the ravages of the plague, Italian cities
continued to prosper. Following Dante (1265–1321),
Giotto (1266–1337), and Petrarch (1304–74)—who
saw himself as already somehow beyond the ‘dark’
Middle Ages—Boccaccio’s Decameron (1350) and
Chaucer’s The Canterbury Tales (1390s) offer a rich
synthesis of medieval narrative tradition. With all its
crises and schisms, with Meister Eckhardt (1260–
1327), St. Bridget of Sweden (1303–73), St. Catherine
of Siena (1347–80), John Wyclif (1330–84), and John
Hus (c. 1370–1415), Christianity was preparing for the
renewal of personal and secular religiosity.

The formidable new tensions and the grand
achievements of the fifteenth century represent the
concluding period of this ‘long Middle Ages.’ The
power of the emerging prophecies and religious
anxieties is demonstrated by the explosion of the
Hussite rebellion; Joan of Arc, who in 1429 brought
about a decisive turn in the Hundred Years’ War; and
the beginnings of witch-hunts in Switzerland, Austria,
Italy, and France. The political map of Europe was
being reshaped by the emergence of powerful new
states. The Ottoman conquest was only temporarily
slowed down by John of Hunyad and the crusade
organized by St. John Capistran at Belgrade (1456).
The formation of a multinational Central European
empire, attempted by the Anjous, the Luxemburgs, the
Jagiellonians, and Mathias Corvinus (1458–90), was
finally realized by the Habsburgs under Maximilian I
(1493–1519). A large Eastern Europe re-emerged with
the Polish-Lithuanian Confederation and the new
Russia of Ivan III (1462–1505). In the West, an
impressive new candidate for statehood, Burgundy,
finally succumbed, and, besides the France of Louis
XI (1461–83) and Tudor England after the Wars of the
Roses, a unified Spain under Isabel of Castile
(1474–1504) and Ferdinand of Aragon (1479–1516),
and a miraculously ascending Portugal were the states
which led the worldwide expansion of Europe in early
modern times. Germany and Italy, on the other hand,
contributed the largest proportion of the inventions,
wealth, and culture which made this expansion pos-
sible: the invention of printing by Gutenberg (c. 1450),
the banks of the Medici and the Fugger, the map of
Toscanelli (1474), and the bold expedition of the
Genoese sailor Columbus (1492). The narrative must
end here as a new story begins in an enlarged new
world.

See also: Bloch, Mark Le�opold Benjamin (1886–1944);
Catholicism; Christianity Origins: Primitive and
‘Western’ History; Feudalism; Historiography and
Historical Thought: Christian Tradition; Inter-
national Trade: Geographic Aspects; Islam and
Gender; Marx, Karl (1818–89); Pilgrimage; Plagues
and Diseases in History; Protestantism and Gender;
Time, Chronology, and Periodization in History;
Weber, Max (1864–1920)
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G. Klaniczay

Middle East and North Africa:

Sociocultural Aspects

1. Representations and Misrepresentations

The term, ‘The Middle East and North Africa,’ refers
to a territory characterized by considerable diversity,
extending from Morocco in the West to Iran in the
East, spread over Africa and Asia and extending into
Europe. This is a region that has given rise to the
earliest forms of urban life and state organization in
human civilization, produced three major mono-
theistic religions (Judaism, Christianity, and Islam),
includes three major language groups (Arabic, Per-
sian, and Turkish) as well as countless other languages
and dialects, and exhibits sharp contrasts in physical
and human geography. Since the eighth century AD,
successive Islamic empires have ruled and to some
extent united this geographical expanse, the most
recent of which was the Ottoman. In other words, this
is an area of great complexity, with its long historical
record, literate traditions, and mixture of social and
cultural groups.

In the parlance of early anthropology, this was
regarded as a ‘culture area,’ and from an area studies
perspective it was seen as a region broadly sharing
linguistic, religious, and cultural characteristics as well
as a common geopolitical position in the world order.
Yet, because of its complexity and diversity, the term
and the territory associated with it are coupled in a
shifting, unstable relationship. Afghanistan is some-
times included, sometimes not. The Sudan falls in or
out depending on whether the emphasis is on the
African heterogeneous south or the Arab Muslim
north. Turkey is usually included, although many of
its intellectuals and politicians prefer to find continui-
ties with Europe and the Balkans, and�or with Central
Asia.
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Thefirst part of the term, theMiddleEast, originates
from nineteenth-century European, specifically Brit-
ish, strategic military divisions of the world. Other
terms also compete for the same territories or carve it
up in different ways: older terms such as the Near East
or the Levant still have occasional currency, the latter
having been recently proposed as a substitute term
that emphasizes linkages, rather than boundaries,
between the societies and cultures of the Greeks,
Turks, Arabs, and Jews (Alcalay 1993). Similar to this
are arguments for the Mediterranean as a cultural
unit. The term ‘the Arab world’ is often seen, especially
indigenously, as more accurate in depicting an ana-
lytically coherent unit. In Arabic, the historical dis-
tinction between the Maghreb (the West, or North
African countries) and the Mashreq (the East, or the
Eastern Mediterranean countries) is widely used and
this is reflected in French scholarship on the region, as
exemplified by the journal Maghreb-Machrek. In
German, the term ‘the Orient’ still largely refers to
Islamic and Arab societies and the disciplines and
learning related to them.

New regionalisms also compete with these designa-
tions in different ways. The renewal of historical and
religious connections with Central Asia and the
Caucasus, after a rupture of more than a century of
Russian and Soviet rule, gives rise to new�old redraw-
ing of the boundaries of the region. The freeing of
scholarly imaginations by theories of globalization
leads to the investigation of historical and contem-
porary links across the Indian Ocean with South Asia
and Southeast Asia. Finally, studies of diaspora
communities (e.g., Turks in Germany, the Lebanese in
South America and Australia, the North Africans in
Europe, Arab Americans, and so on) are beginning to
look at translocal and transnational linkages that are
also part of the making and unmaking of the region.

What these examples of shifting boundaries and
their referents illustrate is the contested reasoning
behind the proposed unity of the region. At the heart
of this contest lies the role of Islam perceived as a
unifying and even homogenizing force. Despite the
demographic reality that the largest numbers of
Muslims do not live in the Middle East, the region
seems inextricably linked with Islam as its historical
fount and heartland. The ways in which some scholars
now subsume Central Asia within the Middle East, on
the basis of the ‘Islamic nature’ of its societies, shows
how Islam is considered as a unifying force that brings
together societies and histories with widely disparate
historical experiences. Yet, the question of whether
Islam, or any religion, can be seen as providing the
sociocultural cohesion of any geographical region
remains a problematic issue, as does the question of
where the cohesive quality of Islam is to be located.
Islam as a belief system? Or an institutional frame-
work? Or historical experience? The different answers
lead towards different routes of comparisons and
distinctions (Asad 1986).

This identification with a unified Islamic essence
also led to an enduring interpretation of the region
through dichotomous notions of East and West.
Edward Said’s seminal work, Orientalism (1978), is the
most prominent discussion of the relations of knowl-
edge and power that accompanies this dichotomy and
their implications. Other works have also carefully
examined when the boundary between East and West
was discursively set and how it shifted geographically
throughout history, sometimes including the Balkans
and Greece and sometimes not (Todorova 1997). The
question of where the Near East begins inexplicably
continues to bedevil some contemporary popular
writers (e.g., Kaplan 2000), who see this boundary as
explanatory of a range of phenomena from wars to
political formations to economic structures to life-
styles and fashions.

How the region was imagined and hence ‘made’
brings together a number of different actors besides
the Great Powers and their strategic interests. The
‘sand-mad’ English men and women, like Sir Richard
Burton, Charles Doughty, and Gertrude Bell, who
traveled the region as explorers and spies, wrote
accounts that, alongside the textual and philological
studies of the Orientalists, became part of the dis-
cursive universe called the Orient and fired European
andAmerican imaginations. Someof these nineteenth-
century accounts were highly ethnographic, as in the
case of Edward Lane’s classic An Account of the
Manners and Customs of the Modern Egyptians (1836)
and W. Robertson Smith’s Kinship and Marriage in
Early Arabia (1885). The French colonies in North
Africa were a particular destination for colonial
ethnographers. Missionaries, among whom Ameri-
cans figured largely, were another source of infor-
mation that shaped the contours of this world for the
Western imagination. Finally, novelists from Flaubert
to Mark Twain took part in filling in the details of the
imagined Orient as the region opened up to Western
infiltration and then domination with the gradual
demise of the Ottoman Empire.

However neutral the use of the term ‘the Middle
East’ in contemporary scholarship, it is important not
to deny the power of the images of the East, the Orient,
and the world of Islam in which this scholarship is
rooted.

2. Meta-narrati�es and Their Critiques

Within the framework of area studies, scholarship on
the region was marked, as in other parts of the world,
by modernization theory and ‘developmentalism.’
Following World War I and the collapse of the
Ottoman Empire, various states were carved out by
European colonial powers and came under their direct
rule, with a few notable exceptions such as Turkey and
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Iran. Most of the colonial states became independent
after World War II, again with a few notable excep-
tions such as Algeria, which gained independence only
in 1962. The region held a prominent place in
illustrating the debates of the time on emergent states
and nation building through such studies as Daniel
Lerner’s The Passing of Traditional Society (1958).
This makes the current eclipse of the region in
theoretical and comparative works, particularly in
political science, and its perceived ‘exceptionalism’
from global currents of liberalization and democrati-
zation, all the more noticeable.

Another founding text, especially for anthropolo-
gists, was Carleton Coon’s Cara�an: The Story of the
Middle East (1951). This powerful text, which has been
critiqued at many levels, provided a long-enduring
framework, explanation, and diagnosis for the region
through the concept of the Middle East as a ‘mosaic
society.’ It was instrumental in creating a vision of the
Middle East as a region united by Islam (as belief, law,
and ritual), made interdependent by ecology and an
ethnic division of labor, and with its inherent disorder
kept at bay through successive authoritarian empires
and states. Ethnicity (loosely deployed to refer to all
sorts of groups whether linguistic, religious, sectarian,
or occupational) was seen as a primary divisive factor,
offset by a traditional market exchange economy and
a strong state that lends society a rigid stability.

However flawed and ahistorical its narrative,
Cara�an was the perfect textbook, presenting a clear
story-line (as the subtitle indicates) but permitting
digressions and discrepancies. Many of the textbooks,
reviews, and encyclopedia articles that followed the
publication of this work employed its handy tripartite
division of the region into ecological zones of pas-
toral�rural�urban, each with its economic, social, and
cultural traits. Islam—as a ‘high’ tradition—was large-
ly left to the purview of scholars trained in Orientalist
studies with their knowledge of language and written
texts; so too, to a great extent, was the study of the
city and of urbanism as the crucibles of this high cul-
ture. However, ethnographic documentation of ‘tradi-
tional society’ did include the study of local forms
of worship and ritual, focusing mainly on rural and
pastoral groups. The study of social change focused
largely on the transformation of rural economies, as
in the influential compendium by Antoun and Harik
(1972). Anthropologists generally paid little attention
to national politics and modes of political participa-
tion, although perhaps noting the ‘accommodation’ of
traditional social structures, and more importantly
cultural values, to modernization.

Alongside this, however, was a number of works
and circles of scholars who were gradually trans-
forming the notions governing the understanding of
Middle Eastern societies, and also more generally of
many of the basic tenets of anthropology and social
science. One strand of literature developed the critical
approach to colonialism, neoimperialism and knowl-

edge within which Said’s Orientalism can be situated.
This included works by Abdullah Laroui, Anouar
Abdul-Malek, and Talal Asad, as well as the contribu-
tors to journals such as the Re�iew of Middle East
Studies and Khamsin (‘the desert wind that scorches’),
which were published in England.

A second strand, sometimes featuring the same
authors, focused on political economy and modes of
production, well demonstrated by the US journal
MERIP (Middle East Research and Information Pro-
ject) in its early years. Works by authors like Samir
Amin brought the region into central debates on
dependency and unequal development. In this vein
were studies of the oil economy, which was gaining
importance in the 1970s, focusing on the structure of
oil-based rentier states as well as the regional and
international migration of labor. This focus was well
placed. Labor markets within the Middle East, and
migration more generally, worked to integrate the
region in ways that states could not. Integration,
however, did not mean the easy accessibility of
different societies to one another but, rather, painful
competition over economic and social goods, dis-
coveries of cultural disjuncture, the rise of racist
stereotyping and the creation of entirely new hier-
archies of status and power. In addition, the impact
of migration and of remittances was wide ranging,
which changed household structures, local economic
patterns, authority relations, and perceptions of
identity.

A third strand of scholarship, building upon the first
two, set about revising the received wisdom on the
Ottoman and colonial periods, and focused on the
incorporation of the region into the world capitalist
system as well as on nationalism and ideological
currents in the area. Turkish scholars were particularly
productive in this literature, which also helped en-
courage the turn to social history, local history, and
the study of class and family.

In anthropology, scholars working on the region
now included such distinguished names as Pierre
Bourdieu, Ernest Gellner, and Clifford Geertz. In their
very differentways, these theorists laid the foundations
for new departures in scholarship through an emphasis
on social relations and cultural symbols, a focus on
field research, and an appreciation of the diversity of
historical and contemporary sociopolitical forma-
tions. Work by Geertz’ students particularly chal-
lenged formal notions of social structure, kinship, and
neighborhood by focusing instead on the fluid, trans-
actional, and negotiated nature of the ties that form
the basis of social solidarity and networks. Morocco
particularly became the site for early explorations in
reflexivity, intersubjectivity and the questioning
of long-held notions of ethnographic objectivity, as
seen in works by Vincent Crapanzano and Paul
Rabinow.

It is worth noting that these anthropological works
are all on North Africa and, with the exception of
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Bourdieu’s work on Algeria, focus on Morocco, and
indeed on particular towns and locations. This high-
lights the fact that generalizations about the region
tend to be based on the accumulation of knowledge
from very specific sites. Countries that act as especial
poles of attraction for anthropologists are Morocco,
Yemen, and Egypt as well as Iran before the Islamic
revolution.Another privileged site of research is Israel,
which has attracted a fair number of scholars in
addition to having its own well-developed research
community. However, scholars working on Israel tend
not to be in dialogue with scholars of the rest of the
Middle East. This is not merely a reflection of actual
tensions in the region but is also due to the fact that
these scholars often adopt frames of analysis for Israel
that are very different from those developed for
interpreting the ‘Islamic’ Middle East. For example,
only in the literature on Israel do we find the serious
study of ethnicity. Yet much of this work is conducted
within US-inspired frameworks with the focus being
on the immigrant nation, the melting pot, and the
frontier society. Furthermore, this work remains
largely focused on relations between various Jewish
groups with hardly a mention of Arabs, whether
Muslim, Christian, or Druze, within Israeli society.

Excluding these sites, the literature on all other
countries of the region, including even Turkey, was
sporadic until recently, spread out in time and topical
focus. Thus it did not contribute to the creation of
schools of thought or to central concerns in theory and
methodology. It is also interesting to note, that even in
the 1980s, overview courses of the Middle East showed
a significant time lag from actual scholarly production
and did not abandon their tripartite schema of
nomads�villagers�urban dwellers, except for the oc-
casional addition of a unit on women, sometimes
entitled ‘women and the moral order,’ apparently thus
concerned with putting women in their place. Yet this
rider onto the course outline is a harbinger of
important changes that, over the past two decades,
may be finally putting to rest the master narrative, the
‘story’ of the Middle East.

3. Directions, Trends, and the Resurgence of
Islam

With the availability of new frames of interpretation,
researchers on the region have begun increasingly to
work within cultural, feminist, and postcolonial
perspectives. Current research shows a healthy di-
versity, with interests varying from oral history to
identity, to health practices, to urban politics,
to everyday life. However, there appears to be a too
sanguine assumption that the ghosts of Orientalism
have been laid to rest. Works that have explicitly met
the challenge of examining and historicizing the

politics of representation are rare, the most prominent
being Timothy Mitchell’s Colonizing Egypt (1988).

It is important to draw attention to scholarship in
the languages of the region itself, which are often
marginalized in Western scholarship. These works
have followed global theoretical trends but also exhibit
particular interest in issues of national identity, pol-
itical and economic underdevelopment, intellectual
heritage, and the rewriting of national histories, as
exemplified in works by Mohamed Arkoun, Abdullah
al-Jabiri, and George Tarabishi, to name but a few. A
powerful trend of ‘indigenization’ represents an im-
portant experimental moment in this scholarship. In
the 1980s, the slew of writings on the ‘Arabization’ of
the social sciences, the possibility of alternative epis-
temological frameworks, and the challenge to univer-
salist notions of science presented a formidable task
for many social scientists in the region. It is important
to note that these discursive trends were empowered
through funding, institutional support, and channels
of dissemination, such as that provided by the Center
for Arab Unity Studies in Beirut, Lebanon. Interest-
ingly, a similar energy, but bolstered by much larger
resources and global rather than regional networks,
now calls for the Islamization of the social sciences.
This literature can be traced from the works in the
1970s of the Iranian scholar, Ali Shariati (see Algar
1979), to current Egyptian and South Asian thinkers
who are linked in ways previously not possible in the
East�West division of knowledge and power.

Islam is once again a central concern of scholars
working on the region and now stands firmly within
the purview of anthropology as well. The Iranian
revolution and the rise of Islamist movements both
across the region and globally present particular
challenges to the understanding of sociocultural
change. Often this literature seems driven by a sense of
political urgency or, as in the case of European
scholars of immigration, by a sense of impending
doom. While what constitutes the object of study in an
anthropology of Islam has continued to be a prob-
lematic issue, as discussed by Asad (1986) and
Gilsenan (1982), various works usefully look at the
practice, significance, and power of Islam in different
settings, such as education, village politics, expressive
culture, or pilgrimage.

The study of gender is one area where tensions with
past representations haveworked tohelp transcendold
debates and open new horizons. Whereas exotic
notions of femininity were at the heart of Orientalist
constructions of the Orient, critical approaches to
gender have worked to analyze, subvert, and transcend
these representations. Gender and gender inequality,
have been studied in a multitude of ways: as colonial
experience, as underdevelopment, as identity, as rep-
resentation, as memory, and as embodied practice.
This literature, which is growing at a great pace and
now includes research on masculinity and sexuality, is
among the topics most in dialogue with theoretical
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writings in anthropology specifically and the social
sciences generally. It provides routes and models that
other research topics, similarly fraught with long and
contested genealogies, could usefully follow (Abu-
Lughod 1989, 1993).

Clear trends within the region include such global
processes as structural adjustment, the opening up to
world markets in unprecedented ways, and the in-
tervention of international organizations into the
microcosms of the family, the neighborhood, and local
authorities. Migration and displacement continue to
frame the lives of a majority of the population of the
region, directly and indirectly. Refugee studies is now
a growing field, given that the region has produced as
well as hosted some of the largest refugee populations
in the world. Large numbers of peoples in the region,
most famously the Palestinians, conceive of their
identity through collective memories centering on
dreams of a lost land (Said 1986).

The Palestinian case also shows clearly the intimate
intersections of a multitude of local, national, and
global levels as refugee camps, dispersed refugees,
militias, governments, international bodies, and ad
hoc alliances all function to govern and determine the
fates of several million people. Less studied are
diaspora populations—as one important link between
nationalism and transnationalism, between the global,
the national, and the local. The Iranian case is one
exception where the emergence of diasporic public
spheres have been studied, as well as the creation of
ethnic virtual realities embedded in concrete social and
economic exchanges. Los Angeles, or Irangeles, forms
a crucial node in the relations that link Iranian
communities in many European cities, in India, and in
Japan (Naficy 1993).

Finally, one promising trend is the increasing
number of works attempting to locate the appropriate
intersection of history and ethnography that can
interpret the layers of complexity in Middle Eastern
societies. Past and present worlds mirror one another
through connections and disconnections (Ghosh
1992), while the objects of memory range from village
homes to artwork to oral narratives (Slymovics 1998).
Furthermore, the growing focus on the construction
of local social worlds, of everyday life, of popular
culture, and of interpersonal relations opens up the
scope of inquiry to bring out the multiple sites of
modernity in the Middle East.

See also: Gellner, Ernest (1925–95); Islam: Middle
East; Nationalism, Historical Aspects of: Arab World;
Near Middle East�North African Studies: Culture;
Near Middle East�North African Studies: Economics;
Near Middle East�North African Studies: Gender;
NearMiddleEast�NorthAfrican Studies:Geography;
Near Middle East�North African Studies: Politics;
Near Middle East�North African Studies: Religion;
Near Middle East�North African Studies: Society and
History; Orientalism
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Midlife Psychological Development

The timing of the midlife period has been the subject of
a great deal of controversy. The modal responses to
survey questions suggest that midlife begins at 40 and
ends at 60 years of age (Lachman et al. 1994).
However, there is great variability in the responses,
with the age range for midlife typically from 30 to 75.
Moreover, the ages of entry and exit are positively
correlated with age, such that the older one’s present
age the later the expected timing of midlife. For
example, on average, those in their twenties report
that midlife begins at 30, whereas those in their
seventies often include themselves within the period of
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midlife (Lachman et al. 1994). This is particularly
salient because research indicates that one’s subjective
conception of age is a better indicator of well-being
and functioning than chronological age.

The middle years are an important and central part
of the lifespan, yet there has been little research focused
directly on this period (Brim 1992). Those in midlife
are often in leadership positions; thus, the well-being
of middle-aged adults has an impact on the welfare of
those who are both younger and older. Middle-aged
adults may have responsibility for mentoring younger
workers and taking care of multiple generations of
family members. While raising their own children,
middle-aged adults may also need to provide care for
their own parents, if they are widowed, disabled, or
frail (Moen and Wethington 1999).

1. Perspecti�es on Midlife

It is useful to examine the midlife period within the
context of the entire life span (Baltes et al. 1997). The
nature of psychological functioning in the middle
years is likely to be more meaningful when considered
relative to what has come before and what lies ahead.
On most dimensions, middle-aged adults may fall
somewhere in between younger and older adults.
However, in some domains, middle-aged adults may
function more like those who are younger, and in
other domains they may be more similar to older
adults.

A life-span perspective suggests that the ratio of
gains and losses changes during adulthood (Baltes et
al. 1997). In young adulthood the gains outnumber the
losses. In midlife, the tendency is toward a balance of
gains and losses. This balance is tipped in later life,
when the number of losses may exceed the potential
gains.As this transition occurs, the process of adapting
to losses, some of which are uncontrollable, is impor-
tant to well-being. As adults age they begin to use more
compensatory strategies, such as reducing the number
of demands or responsibilities (Brim 1992). Brand-
sta� dter and Renner (1990) found that during
middle age and beyond, adults were more inclined to
use accommodative strategies, that is changing or even
giving up one’s goals to be more consistent with one’s
abilities or revised priorities. In contrast, those in
young adulthood more frequently use assimilative
strategies, taking on more goals and persisting in the
face of obstacles. These adaptive processes can be
applied to the physical, psychological, and social
changes that occur during the middle years.

2. Theories of De�elopment in Midlife

There are a number of stage theories that include the
midlife period (Erikson 1963, Levinson et al. 1978).

According to Erikson (1963), the key focus of midlife
involves the life task of generativity vs. stagnation.
Successful negotiation of this stage entails focusing
one’s efforts on the younger generation. In midlife one
is able to guide the next generation by sharing
knowledge and wisdom with younger co-workers and
family members. The middle-aged adult serves im-
portant roles in the family and the workplace. They
are often guides for the younger and older generation,
with an ability to draw on their experience in multiple
domains (McAdams 2001). According to Erikson,
if adults are not successful in achieving generativity,
they may be considered stagnant or nonproductive
because a key task for midlife is to transmit knowledge
and values to the next generation.

3. Physical and Psychological Changes

One of the hallmarks of midlife is that it is a time of
peak performance in a variety of psychological
domains, while at the same time there are declines in
physical and some aspects of cognitive functioning.
The midlife period is accompanied by physical changes
such as changes in sensory functioning and hormonal
changes (Avis 1999). Although some aspects of physi-
cal functioning (e.g., lung function, reaction time) or
cognitive performance (e.g., working memory) typi-
cally show declines by midlife, many cognitive func-
tions are at their peak (e.g., reasoning) or still
improving (e.g., knowledge) (Miller and Lachman
2000, Willis and Schaie 1999). Some functions may
have begun to decline, such as speed of processing or
working memory (Dixon et al. 2001), while other
aspects are increasing, such as verbal ability and
wisdom (Miller and Lachman 2001, Staudinger et
al. 1992). Other abilities peak at midlife, including
problem solving and reasoning abilities (Willis and
Schaie 1999). Some psychosocial variables such as
positive mood (Mroczek and Kolarz 1998), self-
confidence, and sense of mastery also appear to peak
in midlife (Lachman et al. 1994, Neugarten 1968).

4. Multiple Roles and Transitions

A number of role transitions typically occur during the
middle years. Middle-aged parents are said to ex-
perience the empty nest syndrome when their adult
children leave home. Although some have assumed
this would be a traumatic time, especially for women,
research shows that this is often a welcome period
when middle-aged adults pursue new interests, enjoy
the freedom from raising children, and often
strengthen the intimacy of the marital bond (Paul
1997).

The menopause for women marks a major shift in
biological functioning, with changes in hormone levels
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and reproductive ability. Recent medical develop-
ments, however, may make it more common for
postmenopausal women to bear children. There are
wide individual differences in the experiences of
menopause. Physiological symptoms such as hot
flushes or sleeplessness are not universal. (Avis 1999).
There are a number of myths associated with the
menopause, including that it is accompanied by
depression, mood swings, and fatigue. In fact, research
shows that the menopause is generally not a negative
experience, but is often associated with a sense of relief
that menstruation is over and a welcomed freedom
from concern about pregnancy (Avis 1999).

5. Personality and the Self in Midlife

Personality traits are relatively stable throughout
adulthood (Costa and McCrae 1980). These enduring
characteristics play a major role in shaping the course
of development. Some aspects of the self are more
malleable and influenced by experience, making the
person resilient or vulnerable to stress. Thus, the self-
concept can serve as a resource or a risk factor. Self-
esteem, self-efficacy, and the sense of control affect
choice and selection of goals as well as the amount of
effort expended to accomplish them in midlife
(Bandura 1997). There are some areas in which the
sense of control increases in later life, such as over
work, marriage, and finances (Lachman and Weaver
1998). In other domains, including memory, sex life,
and relationship with children, the sense of control
declines with age. The sense of control also contributes
to health (Lachman and Weaver 1998). Those who
have a greater sense of mastery and lower perceived
constraints on their life have better health and func-
tional status. Those who believe they have more
control over health are more likely to engage in health-
promoting behaviors including exercising and eating a
healthy diet.

Sex role characteristics also shift during the middle
years. In early adulthood men are more agentic and
women are more communal. However, there is evi-
dence that during the middle years both genders
become less sex-stereotyped and adopt more of the
opposite-sex characteristics, but they do not neces-
sarily lose their sex-typed characteristics. Thus, both
genders appear to develop more integrated and andro-
genous characteristics (Parker and Aldwin 1997,
James and Lewkowicz 1997).

6. The Midlife Crisis

Perhaps the most ubiquitous association with midlife
is the midlife crisis. The media and popular literature
have portrayed midlife as a period involving inner
turmoil, regret about growing older, disappointment

about one’s marriage or career, and a sense of loss
when children leave home (Brim 1992). However,
there is little evidence in support of a universal midlife
crisis of this nature. Indeed there are some who
experience distress, but they tend to be those who have
had tumultuous periods throughout their lives. Those
who have more neurotic personality styles are the ones
who are more likely to experience a midlife crisis
(Costa and McCrae 1980, Whitbourne and Connolly
1999). Even among those who do have a crisis, the
nature of the midlife crisis also varies considerably.
For some it is a reappraisal of life, for others it is a fear
of getting older, or it may be a realization that one has
not fulfilled one’s goals (Rosenberg et al. 1999). Rather
than being an inevitable part of middle age (Levinson
et al. 1978), empirical evidence supports the view that
a crisis in midlife is more a function of stable
personality characteristics or coping styles than of a
particular age period (Costa and McCrae 1980,
Whitbourne and Connolly 1999). People who have
crises during midlife are likely to have them at other
ages or transitions as well.

7. Future Directions

More research is needed to understand the nature of
the midlife period. It is important to understand how
behaviors and patterns laid down in the early and
middle years of adulthood impact the nature and
course of aging. Clearly, if midlife serves as a window
on aging, there may be early warning signs apparent in
midlife that may be important to identify for pre-
vention efforts. Mental health and physical well-being
in adulthood is determined by multiple factors, many
of which are under one’s control. Lifestyle factors
involving social relationships, diet, exercise, mental
stimulation, smoking, and alcohol intake all have a
bearing on one’s quality of life (Rowe and Kahn
1997). Well-being in midlife is an important area of
study because the outcome impacts multiple genera-
tions who are touched by middle-aged adults in the
family and the workplace. The nature of midlife
functioning and behavior may be a key indicator of the
length and quality of life in the later years.

See also: Adult Cognitive Development: Post-
Piagetian Perspectives; Adult Development, Psycho-
logy of; Adulthood: Developmental Tasks and Cri-
tical Life Events; Coping across the Lifespan; Life
Course in History; Life Course: Sociological Aspects;
Lifespan Development, Theory of; Personality Devel-
opment in Childhood; Plasticity in Human Behavior
across the Lifespan; Self-regulation in Adulthood
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Migration and Health

Migration can impact health in several ways, having
consequences for places of origin, and places of
destination, as well as for the migrants themselves.
Although most migration is internal in that it takes
place within countries (e.g., rural to urban migration),
researchers have shown greater interest in inter-
national migration and specifically how it impacts the
health of immigrants. It is recognized that migration
can have both negative and positive consequences on
health yet most research has focused primarily on the
health problems of immigrants.

1. Historical De�elopment of the Field

Demographers and social scientists have always been
interested in migration, one of the major demographic
processes which, along with fertility and mortality,
determines population size, composition, and dis-
tribution (Pol and Thomas 1992) However, until
relatively recently, there has been little interest in how
migration impacts health, except perhaps in the area
of mental health and psychological well-being. Early
research, for example, had suggested that immigration
to North America had negative consequences on the
mental health of immigrants (see Friis et al. 1998).

Interest in the impact of migration on health has
increased over the latter part of the twentieth century.
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Although most migration in the world today takes
place within countries, there has been little interest in
its impact on health primarily because it is not typically
as disruptive as international migration. Even in the
case of international migration, there has traditionally
been little interest in the health of immigrants. Most
health research has been conducted in Western
societies where the focus has been on the health status
and healthcare needs of native populations.
Immigrants were either excluded or were too few, both
in number and as a proportion of study samples, to
yield reliable estimates of their health status and health
needs.

Because the late twentieth century has seen in-
creasing immigration to Western societies from poorer
nations, scholars and policy makers have made a
concerted effort to understand the health status and
health care needs of rising numbers of immigrants and
how they impact the host countries’ health and social
service systems (Eschbach et al. 1999, Friis et al. 1998).
There has also been some interest in the negative
impact of dislocation and forced migration as well as
in the impact of smuggling and trafficking of migrants
on their health (Gushulak and MacPhearson 2000).

2. Methodological Issues

Friis et al. (1998) outlined a number of methodological
issues in the study of how migration influences health.
They argue that because migration results in changes
in numerous environmental variables that cannot be
adequately controlled, studies often reach mistaken
conclusions about how migration influences health.
They cite Kasl and Berkman’s (1983) formulation of
the ideal study design that would involve migrants-to-
be, non-migrants at the point of origin, and native
residents at the point of destination. The health status
and psychosocial characteristics of the three groups
would be assessed initially and at several follow-up
contacts. In addition, studies would need large sample
sizes that would enable sufficient power to adjust for
numerous confounders so that the impact of migration
on health can be appropriately estimated.

Needless to say such studies are scarce with selection
factors, type of migration, and differences in historical
time and context often leading to biased conclusions.

3. Healthy Migrants

Despite the focus of recent research on negative as-
pects of migration, a number of studies have sug-
gested that immigrants to Western societies appear
to be as healthy as if not healthier than native popu-
lations. Markides and Coreil (1986) suggested such a
‘healthy migrant’ or ‘migration selection’ effect to

explain the relatively low mortality rates and good
health of Mexican Americans in the Southwestern
United States. The term ‘epidemiologic paradox’ was
applied because Mexican Americans shared similar
socioeconomic characteristics and conditions with
African Americans, yet their mortality and health
conditions were similar to the more advantaged non-
Hispanic Whites. More recently, Hummer et al. (1999)
undertook a comprehensive analysis of how race-
�ethnicity and nativity are associated with mortality in
the US population. They found consistently lower
mortality rates among foreign-born persons in all
major ethnic groups (Blacks, Hispanics, and persons
of Asian origin) than among native-born persons.
Interestingly, foreign-born Blacks along with persons
of Asian origin had the lowest odds of mortality,
with native-born Blacks having the highest odds of
mortality.

Similar results were found with respect to other
health status indicators by Stephen et al. (1994).Again,
foreign-born persons were generally healthier than
native-born Americans at all ages, in both genders and
from all major ethnic origins. Such findings are not
restricted to the United States. For example, Chen et
al. (1996) found that immigrants to Canada, especially
recent immigrants, have lower rates of chronic con-
ditions and disabilities than native-born Canadians.
Similar patterns have also been found in Australia
(Donavan et al. 1992).

The above and other similar studies conclude that
there is a ‘healthy migrant’ effect at work. Healthy
people are more prone to immigrate than less healthy
people. In addition, Western countries require medical
screenings by prospective immigrants to ensure rela-
tively good health, and most people immigrate for
employment or occupational reasons which require a
relatively good level of health. Finally, people who
immigrate tend to have a positive outlook on their
lives and futures, which is consistent with good health.

Despite these recent findings, few studies have
focused on positive aspects of the immigrant ex-
perience, and most focus on the health problems of
immigrants and how they impact the host societies’
health and social service systems. Although many
immigrants do have special health problems that
demand attention, the almost exclusive focus on their
health problems tends to perpetuate stereotypes that
often foster anti-immigrant feelings (Junghans 1998).

4. A Model Proposed by Friis et al. (1998)

Friis et al. (1998) have noted that the impact of
migration on health may be approached using the
well-known ‘stress-illness’ model, where migration is
considered a major life event and can be con-
ceptualized as a source of stress (see Stress and Health
Research). Along with migration, acculturation into a
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new society is also a potentially stressful experience
that can impact physical and mental health. As
immigrants become more acculturated and integrated
into the larger society, the level of stress they exper-
ience often is reduced.

As in the stress-illness model, Friis et al. (1998)
hypothesize a number of factors that mediate and�or
modify the impact of migration and acculturation on
health. These include social support and lifestyle
factors. Social support may take numerous forms.
These include the nature and type of social networks,
support from family and friends, as well as from the
community at large. Immigrants are often socially
isolated because of linguistic and cultural barriers.
This is often the case with older immigrants whose
children become assimilated and acculturated into the
host society which leads to intergenerational strains
and further isolation of the elderly (Markides and
Black 1995).

Friis et al. (1998) suggest that migration sometimes
leads to lifestyle changes, such as poor diet, alcohol
and smoking, reduced physical activity, and other
personal behaviors that can have adverse health
outcomes. For example, studies have shown de-
creasing intake of fruits and vegetables among im-
migrant children in Western countries and high rates
of obesity among children and adults because of poor
and overnutrition, factors which may be associated
with increased incidence of certain chronic conditions
(e.g., cardiovascular diseases and diabetes later in life).

Another health outcome of interest is how im-
migration and level of acculturation influence health
care utilization. As Friis et al. (1998) point out there
has been little systematic information in both Europe
and North America in this area. Clearly this is an area
where more research is needed.

5. Special Health Concerns

As indicated previously, much of the literature has
focused on specific health concerns and problems of
immigrants. Some of these are addressed briefly in this
section.

5.1 Communicable Conditions

Special health concerns often involving immigrants
are communicable conditions, such as HIV�AIDS and
tuberculosis. HIV�AIDS has been a worldwide epi-
demic for two decades that has attracted the attention
of scholars and policy makers. Although it has
probably spread through migration, it is not clear
what the impact of migration on its prevalence has
been in specific countries. Carballo et al. (1998) have
noted that the prevalence of AIDS is lower among
migrants than among natives in Italy and Belgium,

while the opposite is the case in Germany, where most
cases are traced to Africa, Asia, and the Americas.
However, AIDS prevalence is lower in Germany
among immigrants from Turkey and Eastern Europe
than among native-born Germans.

Carballo et al. (1998) also note rates of HIV and
other sexually transmitted diseases (STDs) are higher
among immigrants in Sweden, especially those from
Africa. They also note that there appears to be a
higher risk of STDs in countries like Belgium, where
migration has been primarily among males who are
more likely than non-migrants to use sex workers.

Another major communicable disease of great
concern in recent years has been the rise of tuberculosis
as a major public health problem worldwide, especially
in poor countries. It has also become a major concern
in Western countries, where its prevalence is higher
among immigrant groups, especially those from poor
countries (Carballo et al. 1998). Although the overall
impact on the host countries does not appear to be
major, it has a major impact among the immigrant
communities, especially where immigrants live in
crowded and unsanitary environments, conditions
that may promote the spread of tuberculosis.

5.2 Chronic Conditions

With chronic conditions accounting for the vast
majority of deaths in Western societies, there has
always been interest in how migration and ‘Western-
ization’ influence the prevalence of major chronic
conditions. This has especially been the case for
cardiovascular diseases (CVDs). Early research with
Japanese and Japanese Americans showed an increas-
ing gradient of coronary heart disease (CHD) mor-
tality from Japan to Hawaii to California which was
explained by changes in diet and lifestyle in general.
Low CHD mortality was related to retention of
traditional Japanese lifestyle (see discussion by Friis et
al. 1998, p. 175).

Research in Europe has also examined CVD preva-
lence among immigrant groups. For example, high
rates have been observed among immigrants from
India in the United Kingdom. Stroke mortality is also
high among immigrants from India and the Caribbean
who have high rates of diabetes, a contributing factor
to stroke (see discussion inCarballo et al. 1998, p. 938).
High rates of diabetes have also been found among
certain immigrant groups in the United States, es-
pecially among persons of Mexican origin. These high
rates have been attributed to excess obesity and Native
American admixture (Stern and Haffner 1990).

5.3 Mental Health and Psychological Well-being

As mentioned previously, early research in North
America (e.g., Malzberg 1967) found higher rates of
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mental illness, as measured by high rates of first
admission to mental hospitals, among immigrants
than among non-immigrants. Nevertheless, based on
the recent data indicating better physical health among
immigrants to the United States, Canada, and Aus-
tralia reviewed earlier, one would expect good overall
mental health among immigrants today, especially
recent ones. However, wide-ranging studies of mental
health among immigrants are scarce.

There is also some evidence both from North
America and Europe that migration may impact
mental health and psychological well-being differently
in different age groups. While younger immigrants
often assimilate into the main stream through edu-
cation and employment, their parents become increas-
ingly isolated because of linguistic and cultural
barriers. This situation often produces frictions and
conflicts between the generations and high rates of
depression and anxiety in the older generation (see
Carballo et al. 1998 and Markides and Black 1995).

Marital problems have been noted in some im-
migrant groups, especially when migration involves
separation of spouses. When reunification eventually
occurs, separation and divorce are common. Sep-
aration and divorce impact negatively, especially on
children and women, whose status in the local im-
migrant community is usually tied to marriage and
family. Evidence from several European countries
reviewed by Carballo et al. (1998) suggests that when
immigrant couples break up they often have difficulty
finding culturally sensitive support systems with social
isolation, depression and other psychological prob-
lems being quite common.

Other European evidence also points to psycho-
somatic problems during the first years of migration,
such as ulcers, headaches, anxiety attacks, sleeping
disorders, gastrointestinal complaints, and alcohol
and drug abuse (Carballo et al. 1998). These and other
psychological problems appear to be worse among
political refugees than among voluntary migrants. Yet
very few studies of the mental health (or physical
health) of refugees have been conducted. In addition,
the mental health needs of refugees are usually
neglected despite the fact that most are highly
traumatized and stressed (Friis et al. 1998). With the
number of refugees worldwide on the rise, there is a
great need to better understand their unique ex-
periences and mental health problems as well as to
provide them with better mental and physical health
care.

5.4 Special Problems Associated with Smuggling
and Trafficking of Immigrants

Gushulak and McPhearson (2000) have provided a
very valuable overview of health issues associated with
trafficking and smuggling of immigrants. With rising

globalization, the numbers of people wanting to
immigrate to more-developed countries is on the rise.
In addition, there is a growing demand for unskilled
workers in developed countries and despite more
stringent entry requirements a rapidly growing num-
ber of people (around 4 million each year) become
victims of international trafficking.

There are a number of issues impacting on the
health of illegally smuggled immigrants. For example,
receiving nations have put in place certain health and
other screening barriers which select relatively healthy
immigrants. Persons bypassing legal channels are thus
not health selected. As Gushulak and MacPhearson
(2000) point out, the very existence of screening
barriers may encourage less healthy persons to seek
illegal means of migrating.

The type of transportation may also have health
consequences leading to illness, injury, or even death.
A tragic example was the case of 58 Chinese-origin
immigrants who diedwhile being smuggled to England
in June of 2000. They apparently suffocated in a
compartment of a truck carrying tomatoes. Eshbach
et al. (1999) have documented hundreds of deaths per
year at the United States–Mexico border among
undocumented migrants, many of whom were being
smuggled.

Illegally smuggled immigrants are sometimes
victims of environmental conditions, such as extreme
heat or cold. Lacking social and legal protection, they
often become victims of violence. And, they are more
likely to suffer a variety of psychosocial problems such
as sexual abuse, isolation, and psychosocial illness
(Gushulak and McPhearson 2000). As with refugees,
there is a need to better understand and to better treat
the mental and physical health problems of illegally
smuggled immigrants.

6. Conclusions

The issue of how migration impacts health is complex
and multi-faced. The type of migration (voluntary vs.
involuntary, legal vs. illegal) is of great importance.
There are issues associated with the point of origin,
point of destination, the journey itself, as well as with
the health of the migrants themselves.

Most research has taken place in Western societies
and has focused almost exclusively on voluntary
international migrants. This type of research can be
approached using a version of the well-known stress-
illness model. Studies have focused almost exclusively
on the health problems of immigrants despite con-
siderable evidence that many immigrants are often
healthier than non-immigrant native persons. This
practice can lead to stereotyping of immigrants and to
anti-immigrant sentiments.

With international migration of all types on the rise,
clearly there is a great need to better understand the
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health and health care needs of migrants and to
develop better ways to address their physical and
mental health needs.

See also: AIDS, Geography of; Community Health;
Infectious Diseases: Psychosocial Aspects; Migration,
Economics of; Migration: Sociological Aspects; Mig-
ration, Theory of; Mortality and the HIV�AIDS
Epidemic; Social Integration, Social Networks, and
Health; Social Support and Health; Unemployment
and Mental Health
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Migration, Economics of

Migration is the move from one geographic area to
another. Residential migration occurs when the house-
hold (or person) changes its place of residence by
moving from one neighborhood to another within the
same local area. Internal migration occurs when the
household moves across larger geographically distinct
units—such as counties, metropolitan areas, states, or
provinces—but remains within the same country.
International migration occurs when the household
moves across national boundaries.

1. Migration and Economic Efficiency

The study of migration lies at the core of labor
economics because the analysis of labor flows—
whether within or across countries—is a central
ingredient in any discussion of labor market equi-
librium. Workers respond to regional differences in
economic outcomes by voting with their feet. These
labor flows improve labor market efficiency.

Suppose there are two regional labor markets in a
particular country, the North and the South, and that
these two markets employ workers of similar skills.
Suppose further that the current wage in the North
exceeds the wage in the South.

Under some conditions, the wage differential be-
tween the two regions will not persist once the
economy attains a competitive national equilibrium.
After all, the wage differential encourages some
Southern workers to pack up and move North, where
they can earn higher wages and presumably attain a
higher level of utility. The flow of Southern workers
into the North would raise the Southern wage and
depress the Northern wage. If there were free entry
and exit of workers in and out of labor markets, the
national economy would eventually be characterized
by a single wage.

The single wage property of competitive equilibrium
has important implications for economic efficiency.
The theory of labor demand shows that the wage
equals the value of marginal product of labor in a
competitive market. As workers move to the region
that provides the best opportunities, they eliminate
regional wage differentials. Therefore, workers of
given skills have the same value of marginal product of
labor in all markets. The allocation of workers to firms
that equates the value of marginal product across
markets is an efficient allocation because it maximizes
national income.

To see why a competitive equilibrium is efficient,
suppose that a benevolent dictator takes over the
economy and that this dictator has the power to
dispatch workers across regions. In making allocation
decisions, this dictator has one over-riding objective:
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to maximize the country’s income. When the dictator
first takes over, he sees that the wage in the North
exceeds the wage in the South. This wage gap implies
that the value of marginal product of labor is greater
in the North than in the South.

The dictator picks a worker at random. Where
should this worker be allocated? Because the dictator
wants to maximize national income, the worker will be
sent to the region where he is most productive, the
North. In fact, the dictator will keep allocating
workers to the Northern region as long as the value of
marginal product of labor is greater in the North than
in the South. The law of diminishing returns implies
that as the dictator forces more and more people to
work in the North, the value of marginal product of
Northern workers declines. In the end, the dictator
will maximize national income only when the value of
marginal product of workers is the same in all labor
markets.

In sum, migration and economic efficiency are
closely linked in a competitive economy. Through an
‘invisible hand,’ workers who search selfishly for better
opportunities accomplish a goal that no one in the
economy had in mind: an efficient allocation of
resources.

2. An Economic Model of Migration

In 1932, Sir John Hicks argued that ‘differences in net
economic advantages, chiefly differences in wages, are
the main causes of migration.’ Practically all modern
studies of migration use this hypothesis as the point of
departure and view the migration of workers as a type
of human capital investment (Sjaastad 1962). Workers
calculate the value of the opportunities available in
each of the alternative labor markets, net out the cost
of making the move, and choose whichever option
maximizes the net present value of lifetime income.

Suppose there are two labor markets where a
particular worker can be employed. The worker is
currently employed in region i and is considering a
move to region j. The worker, who is t years old, earns
w

it
dollars. If he were to move, he would earn w

jt

dollars. It costs M dollars to move from i to j. These
migration costs include the actual expenditures in-
curred in transporting the worker and his family, as
well as the dollar value of the ‘psychic cost’—the pain
and suffering that inevitably occurs when one moves
away from family, neighbors, and social networks.

Like all other human capital investments, migration
decisions are guided by the comparison of the present
value of lifetime earnings in the alternative oppor-
tunities. The net gain to migration is given by:

Net Gain� �
T

k= t

w
jk
�w

ik

(1�r)k−t

�M (1)

Where r is the discount rate and T is the age of
retirement. The worker moves if the net gain is
positive.

A number of empirically testable propositions
follow immediately from this framework:

(a) An improvement in the economic opportunities
available in the destination increases the net gains to
migration, and raises the likelihood that the worker
moves.

(b) An improvement in the economic opportunities
at the current location decreases the net gains to
migration, and lowers the probability that the worker
moves.

(c) An increase in migration costs lowers the net
gains to migration, and reduces the likelihood of a
move.

In sum, migration occurs when there is a good
chance that the worker will recoup his human capital
investment. As a result, migrants will tend to gravitate
from low-income to high-income regions and the
larger the income differential between the regions or
the cheaper it is to move the greater the number of
migrants.

This framework has been extended to address a
slightly different question: Which persons in the source
region are most likely to move? The answer to this
question is particularly important for evaluating the
impact of migration flows. Suppose that 10 percent of
region i’s population chooses to move to region j. The
economic impact of this migration will depend on
whether the migrants are randomly chosen from the
source region’s population or are chosen from a
particular tail of the skill distribution.

Differences in migration costs across workers help
sort out the migrants from the source region’s popu-
lation. Other things being equal, those workers who
find it easier to move are the ones who will, in fact,
move.

The shape of the income distributions in the two
regions will also help sort out the migrants—even if all
workers faced the same migration costs (Borjas 1987).
Suppose that the skills of workers are portable across
the two regions—so that employers value the same
types of workers in each of the labor markets. Higher
skills typically lead to higher earnings, but the rate of
return to skills typically varies across labor markets.
Two types of selection may characterize the migrant
flow:

(a) Positive Selection occurs when the migrants
have above-average skills. The migrant flow from i to
j is positively selected when the destination offers a
higher rate of return to skills. The migrants are then
drawn from the upper tail of the skill distribution
because region i, in a sense, ‘taxes’ high-skill workers
and ‘insures’ less-skilled workers against poor labor
market outcomes.

(b) Negative Selection occurs when the migrants
have below-average skills. The migrant flow is nega-
tively selected when the source region offers a larger
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payoff to skills. Few skilled workers will then want to
move from region i.

In short, as long as regional income differences (net
of migration costs) are large enough to induce mig-
ration, highly skilled workers will naturally gravitate
to those regions where the rate of return to skills is
high. In the optimal sorting of workers to regions,
highly skilled workers live in regions that offer high
rates of return to skills and less-skilled workers live in
regions where the rate of return to skills is relatively
low.

The simple model in Eqn. (1) stresses how alterna-
tive income streams determine the migration decision
for a particular worker. However, it is the alternative
streams of utility that determine the worker’s decision.
After all, the worker cares not only about relative
incomes, but also about the amenities and disamenities
offered by the various regions.

The fact that migration maximizes utility introduces
a number of interesting twists into the study of
migration decisions. For instance, Eqn. (1) ignores
why there are regional wage differences in the first
place, implicitly assuming that the national labor
market is in disequilibrium (in the sense that different
regions offer different opportunities to the same
worker). However, regional wage differences may
partly reflect compensating wage differentials that
reward workers for the varying set of amenities that
different regions offer (Roback 1982). The wage would
then be relatively lower in more pleasant localities.
Even though a particular worker might face different
wages in different labor markets, the worker’s utility
would be constant across labor markets. The wage
differentials that are the focus of the human capital
approach—and that determine the migration decision
in Eqn. (1)—are the ones that persist after the analysis
has controlled for regional differences in the value of
amenities and disamenities (see Wage Differentials and
Structure).

3. Internal Migration

Despite problems of comparability, the available data
indicate that there is a great deal of internalmigration
in developed economies. In Canada and the USA, the
five-year migration rate across ‘local areas’ (localities
in Canada, counties in the USA) is around 20 percent.
In Ireland and Japan, the one-year migration rate
across local areas (counties in Ireland, prefectures in
Japan) is between 2 and 3 percent, compared to a one-
year migration rate of 6.2 percent in the USA.

3.1 Determinants of Internal Migration

A large empirical literature attempts to determine
which variables best explain the size and direction of

internal migration flows (see the survey in Greenwood
1997). A few variables have been found to be good
predictors in many countries

3.1.1 Age. Migration is most common among
younger workers. The human capital model provides
a simple explanation for this pattern. Older workers
have a shorter period over which they can collect the
returns to the migration investment. The shorter
payoff period decreases the net gains to migration,
and hence lowers the probability of migration.

3.1.2 Education. Migration is more common
among more educated workers. This correlation
could arise because highly educated workers may be
more efficient at learning about employment oppor-
tunities in alternative labor markets, thus reducing
migration costs. It is also possible that the geo-
graphic region that makes up the relevant labor
market is larger for more educated workers. Con-
sider, for example, the labor market faced by college
professors. There are few firms in any given city and
professors’ skills are highly portable across colleges
and universities. In effect, college professors sell their
skills in a national—and perhaps even an inter-
national—labor market.

3.1.3 Distance. Greater distances deter migration
because greater distances imply larger migration
costs. The relationship between distance and migra-
tion was an integral part of the ‘gravity models’ that
dominated the literature before the introduction of
the human capital framework. The gravity model pre-
sumed a (mechanical) direct relationship between
migration and the size of the destination and origin
regions, as well as an inverse relationship between
migration and distance.

3.1.4 Other �ariables. The evidence linking migra-
tion and other variables is more ambiguous. Some
studies suggest that persons who are unemployed are
more likely to migrate than persons who are not, and
that the elasticity of migration with respect to the
source region’s unemployment rate seems to be
stronger for workers who are unemployed (at least
in the USA). These studies, however, typically ignore
that both employment and migration propensities
are endogenously determined. Other studies investi-
gate if the wage differential between the destination
and source regions has a positive impact on migra-
tion. This direct test of the human capital model
requires information on the earnings stream that the
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worker would face in both the source and destination
regions. As a result, the evidence is typically very
sensitive to how the selection bias problem is
handled. Finally, a series of studies have begun to
examine the link between internal migration and
differences in social welfare benefits provided by
different jurisdictions in the USA. The evidence is
mixed, however, on whether ‘welfare magnets’ attract
particular types of person to generous localities
(Brueckner 2000).

3.2 Return and Repeat Migration

Workers who have just migrated are very likely to
move back to their original location (generating return
migration flows), and are also very likely to move
onward to still another location (generating repeat
migration flows). In the USA, the probability of an
interstate migrant returning to the state of origin
within a year is about 13 percent, while the probability
of a migrant moving on to yet another state is 15
percent (DaVanzo 1983).

Unless economic conditions in the various states
change drastically soon after themigration takes place,
the high propensity of migrants to move again is not
consistent with the simple human capital model
summarized in Eqn. (1). Prior to the initial migration,
the worker’s cost-benefit calculation indicated that a
move from region i to region j maximized the present
value of lifetime earnings (net of migration costs).
How can a similar calculation made just a few weeks
after the move indicate that returning to i or perhaps
moving on to region k maximizes the worker’s income?

Two distinct factors can generate return and repeat
migration flows. The worker might learn that the
initial decision was a mistake. After all, a worker
contemplating a move faces a great deal of uncertainty
about economic conditions in the region of desti-
nation. Once he migrates, he might discover that the
available economic opportunities are far worse than
what he expected to find. Return and repeat migration
flows arise as workers attempt to correct their errors.

Return or repeat migration might also be the career
path that maximizes the present value of lifetime
earnings in some occupations, even in the absence of
any uncertainty about job opportunities in different
locations. Some workers might find that a brief
experience with a particular employer in a different
city provides a ‘stepping-stone’ to better job oppor-
tunities in the future. In other words, the temporary
stay in region j is but one rung in the career ladder that
maximizes lifetime earnings.

3.3 Family Migration

The discussion has focused on the behavior of a single
worker as he or she compares employment oppor-

tunities across regions and chooses the location that
maximizes the present value of lifetime earnings. Most
migration decisions, however, are not made by single
workers, but by families. The migration decision,
therefore, should not be based on whether a particular
member of the household is better off at the destination
than at the origin, but on whether the family as a
whole is better off (Mincer 1978).

Suppose that the household is composed of two
persons, a husband and a wife. Let ∆PV

H
be the

change in the present value of the husband’s earnings
stream if he were to move geographically from region
i to region j—net of migration costs. And let ∆PV

W
be

the same change for the wife. If the husband were
single, he would migrate if the ‘private gains’ ∆PV

H

were positive. If thewifewere single, shewouldmigrate
if ∆PV

W
were positive.

The family unit (that is, the husband and the wife)
will move if the net gains to the family are positive, or
if ∆PV

H
�∆PV

W
� 0. The optimal decision for the

family unit is not necessarily the same as what is
optimal for a single person. Suppose, for example, that
the wife would move on her own if she were single, for
she gains from the move (that is, ∆PV

W
� 0), but that

the husband’s loss exceeds her gain (so that ∆PV
H
�

∆PV
W

� 0). Hence it is not optimal for the family to
move. The wife is, in effect, a ‘tied stayer.’ She will
sacrifice the better employment opportunities avail-
able elsewhere because her husband is much better off
in their current region of residence.

Similarly, consider the situation where the husband
experiences an income loss if he moves on his own (so
∆PV

H
� 0). Nevertheless, when he moves as part of a

family unit, the wife’s gain exceeds the husband’s loss
(or ∆PV

H
� ∆PV

W
� 0), and it is optimal for the

family to move. The husband is a ‘tied mover.’ He
follows the wife even though his employment outlook
is better at their current residence.

The analysis suggests thatmarriage deters migration
because a person’s private gains may be outweighed by
the spouse’s losses. The analysis also suggests that
migration need not ‘pay’ for all workers in the family.
A comparison of the pre- and postmigration earnings
of tied movers would indicate that migration reduced
their earnings. The family, however, is better off.

4. International Migration

There was a resurgence of immigration in the USA
and in many other countries at the end of the twentieth
century. By the year 2000, about 140 million persons—
or roughly 2 percent of the world’s population—
resided in a country where they were not born. Nearly
6 percent of the population in Austria, 17 percent in
Canada, 11 percent in France, 17 percent in Swit-
zerland, and 10 percent in the USA was foreign-born.
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Different sets of concerns have motivated economic
research on internal and international migration. For
the most part, the internal migration literature has
examined the determinants of migration—who moves
and where. In contrast, the international migration
literature has been concerned with the issues that
propel the debate over immigration policy. In par-
ticular, what is the economic impact of international
migration on the host country?

4.1 Assimilation and Cohort Effects

The impact of immigration on the host country
depends on how the skill distribution of immigrants
compares to the skill distribution of the native-born
population. A great deal of research attempts to
document trends in the skill endowment of the
immigrant population, and how that skill endowment
adapts to economic and social conditions in the host
country through the process of assimilation.

Early studies in this literature used cross-section
data sets to trace out the age-earnings profiles of
immigrants and natives (Chiswick 1978). A cross-
section survey allows us to compare the current
earnings of newly arrived immigrants (measured as of
the time of the survey) with the current earnings of
immigrants who migrated years ago. It was typically
found that the earnings of newly arrived immigrant
men were substantially lower than the earnings of
native-born men. In contrast, immigrants who had
been in the host country for two or three decades
earned more than native workers did.

These findings were typically interpreted as follows.
When immigrants first arrive in their destination, they
lack many of the skills valued by host-country
employers, including language, educational creden-
tials, and information on what the best-paying jobs are
and where they are located. As immigrants learn about
the host country, their human capital grows relative to
that of natives, and economic assimilation occurs in
the sense that immigrant earnings begin to converge to
the earnings of natives. Immigrant earnings could
eventually surpass native earnings if immigrants are
positively selected from the population of the source
countries. The cross-section evidence thus seemed to
indicate that upward mobility was an important aspect
of the immigrant experience in many host countries.

This interpretation draws inferences about how the
earnings of immigrant workers evolve over time from
a single snapshot of the population. Suppose, however,
that today’s newly arrived immigrants are inherently
less skilled than those who arrived twenty years ago.
The poor economic performance of recent arrivals
may then indicate that the newest immigrants have few
skills and poor economic potential and will always
have low earnings, while the economic success enjoyed
by the earlier arrivals may indicate that the earlier

waves were always better skilled and had greater
economic potential. Because of these intrinsic dif-
ferences in skills across immigrant cohorts, one cannot
use the current labor market experiences of those who
arrived twenty or thirty years ago to forecast the
future earnings of newly arrived immigrants (Borjas
1985).

In short, a cross-section survey yields an incorrect
picture of the assimilation process if there are skill
differentials among immigrant cohorts at the time they
entered the host country. These ‘cohort effects’ can be
generated by shifts in immigration policy, by changing
economic conditions in the host and source countries,
and by selective outmigration of immigrants in the
host country.

Many studies, using either longitudinal data or
repeated cross-sections, have calculated the rate of
economic assimilation and measured the importance
of cohort effects in immigrant-receiving countries (see
the survey in Borjas 1994). The findings typically differ
across countries. In the USA, the immigrant waves
that entered the country in the 1980s and 1990s were
relatively less skilled than the waves that entered in the
1960s and 1970s. Immigrants in the USA also ex-
perience some economic assimilation.

Many of the international differences in the skill
endowment of the immigrant population and in the
rate of economic assimilation are probably due to
differences in immigration or adaptation policies. The
existing research, however, does not examine this
relationship.

4.2 Labor Market Impact of Immigration

The entry of immigrants into a particular labor market
should lower the wage of competing workers (workers
who have the same types of skills as immigrants), and
increase the wage of complementary workers (workers
whose skills become more valuable because of im-
migration). For example, an influx of foreign-born
laborers into a particular locality reduces the economic
opportunities for laborers who already live in the
locality—all laborers now face stiffer competition in
the labor market. At the same time, highly skilled
natives may gain substantially. They pay less for the
services that laborers provide, such as painting the
house and mowing the lawn and natives who hire these
laborers can now specialize in producing the goods
and services that better suit their skills.

In many host countries, immigrants cluster in a
limited number of geographic areas. Many empirical
studies exploit this fact to identify the labor market
impact of immigration by comparing labor market
conditions in ‘immigrant cities’ with conditions in
markets untouched by immigration (Card 1990,
Altonji and Card 1991). These studies typically cor-
relate some measure of economic outcomes for native
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workers with a measure of immigrant penetration in
the locality and often report a weak ‘spatial’ cor-
relation. The evidence is often interpreted as indicating
that immigration has little impact on the labor market
opportunities of the native-born.

The ‘short-run’ perspective that frames this type of
research can be very misleading. Over time, natives
who live in the immigrant cities—as well as natives
who live in other cities—will likely respond to the
entry of immigrants. It is not in the best interest
of native-owned firms or native workers to sit still
and watch immigrants change economic opportuni-
ties. All natives now have incentives to change their
behavior to take advantage of the altered economic
landscape.

For instance, native-owned firms see that cities
flooded by less skilled immigrants tend to pay lower
wages to laborers. Employers who hire laborers will
want to relocate to those cities, and entrepreneurs
thinking about starting up new firms will find it more
profitable to open them in immigrant areas. The flow
of jobs to the immigrant-hit areas helps cushion the
adverse effect of immigration on the wage of com-
peting workers in these localities.

In addition, laborers living in areas not directly
affected by immigration might have been thinking
about moving to the cities penetrated by immigrants
before the immigrants entered the country. They will
now choose to move elsewhere. And some native-born
laborers living in the immigrant cities will seek better
opportunities elsewhere.

The internal migration of native workers and firms
within the host country, in effect, can accomplish what
the immigrant flow, with its tendency to cluster in a
small number of gateway localities, did not—a
‘spreading out’ of the additional workers over the
entire nation, rather than in just a limited number of
localities. A spatial comparison of the employment
opportunities of native workers in different localities
might show little or no difference because, in the end,
immigration affected every city, not just the ones that
actually received immigrants.

Because local labor market conditions may not
provide valuable information about the economic
impact of immigration, some studies have attempted
to measure the impact at the level of the national
market (Borjas et al. 1997). The ‘factor proportions
approach’ compares the host country’s actual supplies
of workers in particular skill groups to those it would
have had in the absence of immigration, and then uses
outside information on labor demand elasticities to
calculate the wage consequences of immigration.
Suppose, for instance, that in the absence of im-
migration there would be one unskilled worker per
skilled worker. Immigration may change this factor
proportion so that there are now two unskilled
workers per skilled worker. Such a change in factor
proportions should widen the wage gap between
skilled and unskilled workers. During the 1980s and
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Figure 1
The benefits from immigration to the host country

1990s, the immigrant flow in the USA was relatively
less skilled. As a result, the factor proportions ap-
proach implies that immigration had a sizable adverse
impact on the relative wage of native-born workers at
the bottom of the skill distribution.

The factor proportions approach is unsatisfactory
in one important sense. It does not estimate the impact
of immigration on the labor market by directly
observing how this shock affects some workers and
not others. Instead, the approach simulates the impact
of immigration at the national level. For given labor
demand elasticities, the factor proportions approach
mechanically predicts the relative wage consequences
of shifts in supply. The results, therefore, are sensitive
to the assumptions made about the value of the
elasticity that links changes in relative wages to relative
supplies.

4.3 The Gains to the Host Country

It is simple to describe how the host country benefits
from immigration in the context of the ‘textbook
model’ of a competitive labor market. Consider the
standard supply-demand analysis presented in Fig. 1.
The supply curve of labor is given by S and the
demand curve for labor is given by D. For simplicity,
suppose that the labor supply curve is inelastic, so that
there are N native-born workers. A competitive
market equilibrium implies that the N native workers
are initially employed at a wage of w

�
.

Each point on the labor demand curve gives the
value of marginal product of the last worker hired (see
Demand for Labor). As a result, the area under the
demand curve gives the total product of all workers
hired. Hence the area in the trapezoid ABN0 measures
the value of national income prior to immigration.

Suppose that immigrants enter the country and
that, in the short run, the capital stock remains fixed so
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that the demand curve does not shift. If we assume
that immigrants and natives are perfect substitutes in
production, the supply curve shifts to S� and the
market wage falls to w

�
. National income is now given

by the area in the trapezoid ACM0. The figure shows
that the total wage bill paid to immigrants is given by
the area in the rectangle FCMN, so that the increase in
national income accruing to natives is given by the
area in the triangle BCF. This triangle is the immi-
gration surplus, and measures the increase in national
income that occurs as a result of immigration and that
accrues to natives.

Why does the host country benefit? Because the
market wage equals the productivity of the last
immigrant hired. As a result, immigrants increase
national income by more than what it costs to employ
them. Put differently, all the immigrants hired except
for the last one contribute more to the economy than
they get paid.

The simulation of this model for the USA suggests
that the net benefit from immigration is quite small
(Borjas 1995). If a 10 percent increase in supply lowers
the wage by 3 percent, the immigration surplus is on
the order of 0.1 percent of GDP. This small net gain,
however, disguises the fact that there may have
substantial wealth transfers from native-born workers
to the capitalists who employ the services that
immigrants provide.

Immigration alters labor market conditions in both
the host and source countries. Moreover, the im-
migrant population in the host country often makes
large financial transfers, or remittances, to family
members left in the source country. These remittances
can have a substantial impact on economic activity,
particularly in developing source countries. The im-
pact of international migration flows on the source
countries has not been studied systematically.
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Migration History

The term ‘migration history’ has historiographical and
historical dimensions. This article is thus divided into
two sections. The first part outlines concepts and
methods, focusing on tasks, fields, and problems of
interdisciplinary historical migration research. The
second section gives some insight into the history of
migration itself, based primarily on modern European
history. Non-European migration is included where it
was linked in some way to European migration.

1. Historical Migration Research: Issues and
Concepts

1.1 Moti�ations, Patterns, Typologies

Migration has always been a constitutive element of
the conditio humana as homo sapiens spread over the
world as homo migrans. The history of migration is
part of general history and can only be understood in
context. As social processes, after all, migration
movements are responses to complex economic, eco-
logical, social and cultural, religious, ethnic, and
political conditions and challenges. Migration thereby
gradually penetrates all spheres of life. Historical
migration research branches spaces, cultures, and
historical times. Therefore it is necessary for re-
searchers to adopt an interdisciplinary approach.
Varying in degree according to the problem at hand,
interdisciplinary research strategies cover almost all
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human sciences in both contemporary empirical and
historical migration research.

There was and still is a broad variety of reasons for
migration. We can, for example, posit economic or
social motivations. Within this field, we could then
distinguish between subsistence, betterment, or career
migration (Tilly 1978). These types of movements can
in turn be distinguished from migrations motivated by
religious and political or ethno-nationalistic and racial
reasons, which also cause flight and forced migrations.
These included the expulsions and forced repatriations
in the twentieth century, where the movement of
borders across people often caused movements of
people across borders.

Of crucial importance for any critical analysis of
historical migration trends—and for an insight into
the fate of many migrants, often less a matter of choice
than of circumstance—is an awareness of the fact that
definitions and attributes such as ‘emigrant’ and
‘immigrant,’ ‘labor migrant,’ or ‘refugee’ and ‘asylum
seeker’ are ascribed classifications. So far, they have
often been assigned for administrative or tax purposes,
or for epistemological scientific reasons—which also
depend on specific classification criteria—but in no
way describe the generally multiple identities of
migrants (Castles and Miller 1998).

The matter is even more complicated because when
migration was controlled and restricted, migrants had
to assume the official classification of their status in
order to get past immigration officials, often leaving a
‘false trace’ in official records and statistics. This is one
more reason why we have to distinguish between the
way migrants classified themselves and the way they
were classified, for example by the state or contem-
porary researchers.

1.2 Spatial Dimensions and Research Concepts

In examining spatial mobility, we have to distinguish
between movements in geographical spaces and those
in social spaces. Geographically, the scope of historical
migration research ranges from the macrocosmos of
international and intercontinental mass movements to
the microcosmos of interregional or interlocal migra-
tions, and thus from large scale studies on a highly
abstract level to small scale case studies with a larger
socio-historical focus. Levels and methods of his-
torical migration research thus range from microhis-
torical to meso- and macrohistorical approaches,
including even multilevel theories of migration re-
search, and from individual or group-specific dimen-
sions to quantitative analyses of highly aggregated
mass data serving to determine collective behavior
during mass movements. On the temporal axis, the
field of historical migration research stretches from
long term studies of single migration movements to
cross-sectional analyses of the entire, simultaneous

migration in one region or beyond its borders
(J. Lucassen and L. Lucassen 1997).

The varying approaches by individual disciplines
and the various emphases in interdisciplinary ap-
proaches lead to different interpretations of migration
history. As a social and historical phenomenon, for
instance, migration should be seen as a complex
process. According to ‘classical’ historical migration
research, this process was often triggered by an
increasing propensity to migrate, e.g., in the case of
European transatlantic mass emigration in the nine-
teenth century, and by the consequently more or less
gradual mental segregation from the social context of
the home region. In this process, transatlantic migrant
networks played an important role. A next phase
would be the transformation—often provoked by
some external cause—of this propensity into an actual
decision to migrate, followed by the act itself. In the
case of dense transnational networks resulting from
chain migrations, the departure often took place more
or less abruptly. The last phase—provided the mig-
ration process had not been aborted or been reversed
by remigration—was described as assimilation into
the social and cultural context of the immigration
region. In the case of large discrepancies in material
culture, socio-cultural norms, or collective mentalities,
assimilation could become a long term social and
cultural process, sometimes even reaching intergenera-
tional dimensions (‘second generation immigrant’).

The ‘classical’ approaches of historical migration
research focused on movement in geographical spaces.
In the 1990s, however, new approaches emerged which
were to focus upon the movement and positioning of
migrants in social spaces. This applied especially to
mesolevel network theories as well as to theories and
typologies of transnational social spaces and migrant
identities. These new approaches were derived mainly
from the social and political sciences (Faist 1998, 2000,
Pries 1999), dealing with the accelerated development
of transnational structures in the economy, in society,
and politics against the background of rapidly forced
globalization. These new approaches in migration
research sometimes lead to unproductive claims of
exclusivity and needlessly hostile confrontation with
the ‘classical’ approaches of migration research, even
though both approaches can be usefully incorporated
into complex research concepts (Gerber 2000).

1.3 Tasks of Historical Migration Research

Historical migration research has three main tasks.
The first is to investigate migration movements in
terms of volume, courses, and structures. The second
task is to study the behavioral patterns of migrants
with respect to, for example, region, class, group, and
gender. The third task is to embed migration move-
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ments and behavioral patterns of migrants into the
framework of population, economy, society, and
culture of both emigration and immigration areas.
This includes the economic, social, and cultural
tensions between both sides encouraging migrations as
well as the effects of migration on both sides.

Despite such comprehensive tasks and the fact that
the movement of peoples rates as one of the most
‘moving’ moments in history, historical migration
research is not an independent discipline. It is, in
fact, an interdisciplinary field of research, to which
humanities as well as social and behavioral sciences
contribute.

Historical migration research as an interdisciplinary
branch is relatively young. Its disciplinary main foci
are the historical sciences, including inter alia the
history of population, economic, social, cultural, and
gender history as well as ethno-history and historical
anthropology. They also include the branches of legal
and political history analyzing the structure of mig-
ration procedures and their repercussions on migra-
tion processes. And there are links to mainly
empirical disciplines or approaches that can be also
applied to historical issues and historiographical
approaches (e.g., sociology, social geography, or social
psychology).

2. Migration Mo�ements: Global and European
Perspecti�es

Migration was and still is by no means a uniquely
western phenomenon. People in Africa, Asia, and the
New World moved for similar reasons as did Euro-
peans. As in Europe, most people moved over short
distances, usually remaining within their own region
or continent. Nonetheless, there have been several
non-western Diasporas. Between 600 and 1500, the
Arabs and the Turks expanded into parts of southern
Europe and controlled the Balkans between 1500 and
1914. The Japanese and Russians colonized Korea
and Siberia respectively, and the Chinese created
trading communities along the shores of the Indian
Ocean (Hoerder 2001).

We can classify the history of global migrations
according to regions, periods, or migration patterns.
We shall focus here, by way of example, on the modern
history of European migrations, looking first at the
non-European references linked to the external mig-
ration of Europeans. We know that the most volu-
minous migration movements outside of Europe
were triggered by the process of European expansion
and contraction. Many Europeans and non-Euro-
peans met for the first time during the colonial
migrations that followed the age of European ‘dis-
coveries,’ and, for the last time, during post-colonial
migrations from the former European colonies back
to the ‘mother countries.’

2.1 Global Dimensions

Some migrations outside of Europe were directly
carried out or instigated by Europeans, e.g., the settler
migrations from Europe to North and South America,
South Africa, Australia, and New Zealand (totalling
about 70 million people); the transatlantic African
slave trade (12 million); and the migration of colonial
soldiers and indentured laborers from China, India,
Java, and Japan to the colonial labor markets in Asia,
Africa, and South America (2.5 million). In total, the
volume of intercontinental migrations directly caused
by the European expansion can be estimated at about
100 million migrants, both voluntary and involuntary.

In addition to migratory movements controlled by
Europeans, an unknown number of Africans, Asians,
and Amerindians moved as an indirect consequence of
European expansion. In the New World, the indigen-
ous Amerindian population migrated or was driven to
those regions left to them by the intruding Europeans,
a fate shared by the indigenous populations in parts of
southern Africa, Australia, and New Zealand. In Asia
and Africa, European expansion led to new jobs in
textile mills, mining, cash-crop agriculture, railway
construction, and in the colonial armies, causing large
scale internal labor migrations. From this point on, we
shall only mention migration movements directly
controlled by the Europeans.

The migrations resulting from the European ex-
pansion can be divided into three types of movements
and three periods: (a) the migration to the colonial
plantations, mines and railway construction sites
between 1500 and 1900; (b) the transatlantic mass
exodus of Europeans from the mid-nineteenth century
until 1914, and their overseas emigration between
1945 and 1960; (c) the colonial and overseas return
migration aswell as the non-European labormigration
to Western Europe after 1945. We shall briefly outline
the first two movements, and include the third in the
review of developments in Europe (Sect. 2.2).

The first overseas migration movement started
around 1500, just after the Iberians had discovered the
New World. The Amerindian population declined
rapidly because of European epidemic diseases and
economic exploitation, while the number of Euro-
peans willing to settle in the American colonies was
too small to satisfy the demand for labor in the mines
and plantations. The Iberians had been faced with a
similar labor shortage in the south of their own
peninsula and had imported slave labor from sub-
Saharan Africa. Some of these slaves were brought to
the New World, and soon the Iberians were also
transporting slaves directly from West Africa to the
New World. The British, French, and Dutch followed
suit, and between 1500 and 1850 roughly 5 million
slaves were brought to Brazil, 5 million to the
Caribbean, and 1 million each to Spanish and North
America. In three and a half centuries, less than 4
million Europeans migrated to the New World,
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making it a demographic extension of Africa, not of
Europe (Emmer 1991).

After 1850, humanitarian protests totally sup-
pressed the Atlantic slave trade and won emancipation
for all slaves in the New World. However, the demand
for tropical labor remained. The recruitment of free
African migrants failed, and although the number of
European migrants rose dramatically after the middle
of the nineteenth century, they chose to settle in the
more temperate overseas zones. Employers in the
tropical world then turned to Asia, and between 1850
and 1914 about 2.5 million migrant workers from
India, China, Japan, Java, and Polynesia went to work
in the coffee fields around Sao Paulo and on islands off
the Peruvian coast to dig guano. They also worked on
sugar plantations in the Caribbean, Natal, Fiji,
Hawaii, and Queensland, in the tobacco fields of
Sumatra, on rubber plantations in Indochina, and
even helped to build the railways of East Africa
(Indians) and California (Chinese) (Engerman 1986,
Northrup 1995).

Most of these Asian workers had signed a contract
of indenture that granted them free passage in ex-
change for overseas employment for a fixed period,
and entitled them to return home once their contracts
expired. The majority did not return, creating ex-
Indian communities in South Africa, Fiji, Hawaii,
Trinidad, Guyana, and Suriname, ex-Japanese com-
munities in Brazil and Hawaii, and ex-Chinese
communities in theCaribbeanandIndonesia.Humani-
tarian protests in the West and nationalist protests
in China and India brought some of these migration
movements to an end. After World War Two, millions
of Asian migrants began to cast their sights on the
Middle East.

One special chapter in the encounter between the
European and non-European world through migra-
tion was marked by the European transatlantic mass
exodus from the mid-nineteenth to early twentieth
century (Nugent 1992, Baines 1995). This exodus was
far stronger than the European colonial migrations.
Up to the 1830s, the continental migration from
central Europe to eastern and southeastern Europe—
in contrast to the emigration from England, Ireland,
Scotland, and Wales—was much more powerful than
transatlantic migration, which had become a mass
movement only by the middle of the century.

As a secular social mass movement, transatlantic
migration accompanied the shift in Europe from
agriculture to industry. It was the transportation
revolution that ultimately facilitated the mass exodus.
Of the same importance, however, were the trans-
atlantic networks established by migrations of people
and exports of goods and capital even prior to the
Industrial Age. The mass migration was preceded by
the transatlantic movement of colonial labor and
settlement migrations of destitute Europeans—men
and women—who worked off their passage to the New
World in ‘indentured servitude’ and were eventually

rewarded with a small amount of start-up capital or a
piece of land (Wokeck 1999).

Essential factors for the development of transat-
lantic emigration in the nineteenth century were the
liberty to emigrate from the sending countries, the
need for immigrants, and their full acceptance in
the receiving countries. The advent of the steamship
and the expansion of railroad systems on both sides of
the Atlantic made cheap passages possible. Chain
migrations established transatlantic networks and a
dense transatlantic communication. Once underway,
the transatlantic mass movement developed a growing
internal dynamic up to World War One, after which
migration controls and restrictions began to curb the
trend.

Up to the late 1880s, the ‘classical’ sending regions
for mass emigration in the nineteenth century—
excluding France, which was hardly affected—were
the relatively well-developed industrial countries of
western, central, and northern Europe. Once employ-
ment increased due to industrialization and the econ-
omic tensions towards the US decreased, transatlantic
migration from these regions slowed down in the
1890s, except for Great Britain (Ireland). From the
1880s on, however, emigration from southern, south-
eastern, and eastern European regions increased all
the more, roughly corresponding to the north-to-
south and west-to-east rate of industrialization. In the
USA, this transatlantic movement soon came to be
known as the ‘new immigration.’

A gross total of 63 million (including returnees) and
a net total of 50–55 million Europeans emigrated
overseas from 1820 to 1915. The main destinations up
to the late nineteenth century were in North America,
with the US far ahead of Canada. New Zealand and
Australia began to catch up in the 1860s, as did, from
the 1870s on, South American countries which had
had mixed populations since the colonial era. Be-
ginning in the 1880s and 1890s, Argentina and Brazil
attracted large numbers of emigrants in the growing
wave of migration from southern Europe, especially
from Spain and Portugal, causing a fall in the
percentage entering the US—from about 80 percent
prior to 1850, to about 75 percent from 1851 to 1890,
to roughly a half from then on.

European overseas emigration reached a final cli-
max between 1945 and 1960. Up to the mid-1960s, it
still included more people than immigration to Europe
from Turkey, Asia, Africa, and the Caribbean (Mu� nz
1997, p. 225).

2.2 European Dimensions

Europe was really on the move in the nineteenth and
twentieth centuries, but also in the Middle Ages and
the early modern period. If we could look at spatial
mobility from the Middle Ages up to the end of the
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twentieth century and at the same time could eliminate
reduced traveling times and longer distances due to
innovations like steamship, railway, and airplane, we
probably would not see a major rise in mobility
towards industrial and post-industrial Europe. In the
Middle Ages, after all, the majority of the European
population, at least for certain parts of their lifetimes,
had to be mobile to survive; only a minority of them
stayed at home living off subsistence farming or local
employment throughout their lives (Schubert 1995).

In the early modern period, various groups of
European migrants temporarily or permanently
moved over great distances via land or water. Among
other groups there were migrating artists and artisans,
architects and technical experts, seasonal or itinerant
laborers and migrating tradesmen of fixed abode,
travellers, laborers, mercenaries, sailors, and laborers
for the maritime and colonial labor markets. There
were settlement migrations recruited or invited by
state authorities, e.g., the ‘Peuplierung’ of Prussia, the
‘impopulation’ of the Donau monarchy, and the
colonial settlements in Russia under Katharine II.
And there were the movements of religious refugees
and expellees, who were often welcomed with open
arms for economic reasons by the host authorities. All
these long distance movements were paralleled by an
even greater number of short distance moves between
villages and small cities.

The three most relevant large scale types of mig-
ration in modern Europe were: (a) flight and forced
migrations in Europe; (b) economically motivated
migrations in Europe; and (c) flight, minority, and
economically motivated migrations to Europe (Page
Moch 1992, Bade 2000).

(a) Among flight and forced migrations, movements
for religious but also for political reasons predomin-
ated during the European cultural crisis of the early
modern era. In the late eighteenth and especially in the
nineteenth centuries, however, the most common
reason for flight and exile was political persecution.
Perceived as a threat to the European stability pact
negotiated at the Congress of Vienna in 1815, all
constitutional reform, national and social move-
ments were radically suppressed. Revolts and revolu-
tions were crushed, causing a dramatic rise in the
numbers of political refugees. The period from 1830 to
1848�49 qualified the nineteenth century as the era of
political exile. Still, the number of political refugees
was low in comparison to that of new types of refugees,
casualties of the epoch of the nation-state. The
founding of the nation-states created minorities within
national borders, thereby laying the foundations for
the flight and forced migrations of the twentieth
century, which would go down in history as the
‘century of refugees.’

The series of benchmarks of the tragedy of flight
and forced migrations in the twentieth century began
with World War One, during which millions fled war
zones or were deported. During the inter-war period,

about 1.5 million people fled from revolutionary and
Soviet Russia, while around 5 million were resettled as
a result of the great ‘population swap’ carved out by
the new nation-states that had emerged from the ashes
of the three multi-ethnic empires. During World War
Two all this, however, was surpassed by the flight and
deportations of 50–60 million people out of which 6
million Jews were killed in mass executions or indus-
trialized mass murder in German concentration and
extermination camps. Immediately after the War came
the expulsion of about 14 million Germans from the
former eastern territories of the German Reich and
from the settlement districts of ethnic Germans in the
East. After the era of flight from eastern to central and
western Europe during the Cold War, the ‘ethnic
cleansing’ of the inter-war period and of World War
Two was re-enacted in the early 1990s in the expulsions
and flight caused by the wars in the former multi-
ethnic republic of Yugoslavia.

(b) Besides migrant trade—very important up to the
expansion of commodity markets in the nineteenth
century—labor migrations were the most important
ones among economically motivated movements.
They evolved into predominantly agricultural migra-
tion systems with fixed circular movements (Lucassen
1987). These systems were held together by long
seasonal migration traditions between regions with
virtually inverse requirements: the poor rural sending
regions did not have enough work or just work at very
low wages and had seasonally available surplus labor.
The target areas, usually involved in intensive mono-
culture, offered seasonal work and much higher wages
than the sending regions. Apart from agriculture,
seasonal construction work in developing cities and
their surrounding areas was also attractive.

Out of about 20 European labor migration systems
operating at the turn from the eighteenth to the
nineteenth century, J. Lucassen reconstructed seven
larger systems from a far earlier period. In these
systems, more than 300,000 labor migrants, men and
women, traveled up to 250–300km at the turn of the
century, within and across state borders. The most
important of these migrating systems was the ‘North
Sea system’ from the start of the seventeenth to the
middle of the nineteenth century. Starting in the
Netherlands, it spanned the whole north European
coast. Besides supplying seasonal farm labor, the
coastal harbors also provided access to maritime and
colonial labor markets of the North Sea system.

During the industrialization process, the magnetic
field of migration in north central Europe underwent a
dramatic change in its powers of attraction. The North
Sea system was overtaken by the new industrial coal
and steel mining centers, especially in the Ruhr area
and in Lorraine. In north central Europe, the fall-off in
seasonal agricultural migrations to the Netherlands
was followed—up to World War One—by an increase
in east-to-west migrations to the German northeastern
territories, with women comprising about 50 percent
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of the labor force on the huge east-Elbian estates of
Prussia. Poles and Italians formed the main contin-
gents of foreign labor in Germany and France, in the
longue dure� e hinting at the large scale inner-European
south-to-north and east-to-west migrations which
eventually became the hallmark of the second half of
the twentieth century.

The two World Wars suspended transnational
mobility in the new migration systems, changed it with
the restructuring of the German northeastern terri-
tories after World War One, and brought it to a com-
plete standstill with the loss of the German eastern
territories after World War Two. During World War
Two, labor migrations in Nazi Germany and in
German-occupied Europe were largely replaced by the
deportation and forced employment of disenfran-
chised slave laborers, who accounted for most of the 11
million ‘displaced persons’ (DPs) after the War.

Only ten years after a war thatGermany had started,
Germany and Italy signed the Labour Recruitment
Treaty of 1955, paving the way for the future pan-
European system of ‘guest worker migrations.’ Leav-
ing Turkey aside, all the sending regions lay in the
northern Mediterranean. Receiving areas were the
highly industrialized and economically thriving coun-
tries of central, northern, and western Europe up to
the first half of the 1970s, when, in the face of projected
economic crises, recruitment bans and immigration
restrictions were introduced.

Despite the high level of remigration, many labor
migrants at that time settled in the host countries and
sent for their families to join them. Short term
migrations became long term ones, ultimately evolving
into genuine immigration processes. Since the late
1970s, they have gradually transformed the host
countries of ‘guest worker migrations’ into immi-
gration countries.

In the former colonial nations, particularly in
England, France, and the Netherlands, the role of
‘guest workers’ was first occupied by postcolonial
immigrations, which were generally permanent from
the outset. During the whole decolonization process,
about 7 million people, including remigrating Euro-
peans, migrated from the former European colonies to
Europe after World War Two. Profound changes took
place, when, in the 1980s, the now thriving former
south European sending regions of ‘guest worker
migrations’ received increasing inter-continental
south-to-north migrations. This ultimately trans-
formed Europe as a whole from an emigration into an
immigration continent.

(c) The ‘new immigrations’ to Europe included both
inter-continental south-to-north migrations and the
new east-to-west migrations since the fall of the Iron
Curtain. As in postcolonial migrations, privileged
migrations legitimized by historical or cultural links to
the host regions were predominant here. This mainly
included minorities from the former Soviet Empire
and its successor states, such as Armenians, ethnic

Germans, and Jews (Bade and Oltmer 1999, Fassmann
and Mu� nz 2000). Apart from and often coinciding
with non-European labor migrations to Europe, there
were growing global migrations of asylum-seeking
refugees in the south-to-north direction since the early
1980s, and, since the fall of the Iron Curtain, increas-
ingly also in the east-to-west direction.

Worldwide migration movements have increased in
this age of globalization, media, and information
networks. Yet, for the most part migrants remained in
the surrounding areas of the sending regions and the
percentage reaching Europe was still only about 5
percent at the end of the twentieth century. Never-
theless, horror visions of global mass migrations
towards the continent have captured the European
imagination, equating migration policy with security
and defense policy.

Experts differ in their assessment of the ‘migration
pressure’ from southern and eastern regions. The key
questions are whether it is even directed at Europe,
whether it will gradually and inexorably grow, and
whether it can be curbed by coordinated—i.e., global,
not just European—intervention (‘global governance’)
to control the causes of migration (Nuscheler 1995,
Opitz 1997). From the entire range of conceivable
strategies, Europe up to 2001 has done least to tackle
the causes of involuntary migration in the sending
areas, and most to combat flight migrations to Europe.

With the freedom of movement within the European
Union, internal ‘vulnerability’ grew—to use defense
policy jargon—due to immigrations from outside the
Community. The flipside of opening the borders has
therefore been the increased closing of a ‘fortress
Europe.’ Apart from private visits, tourism, and other
short term stays, the European defense system against
non-European immigration only admits people wel-
come for economic, cultural, or other grounds, e.g.,
highly qualified specialists, scientists, artists, and
people who are accepted as members of privileged
postcolonial or ethnic minorities, or have to be
tolerated to some extent because of universalist or
human-rights principles (family reunions, refugees,
asylum seekers) (Santel 1995).

In current migration debates and migration policies
the tension has increased between self-descriptions
and official ascriptions, i.e., between the way migrants
perceive themselves and the identities assigned to them
by immigration authorities. Migrants must do their
best to fit these assigned identities in order to have a
chance of acceptance. Ascriptions, e.g., of ‘refugee
characteristics’ are the codes of administrative systems
controlling and managing migrants’ destinies. The
decision on who is a ‘real’ refugee, depends on the
fulfillment of these one-sided criteria. What matters
most to asylum-seeking refugees is, therefore, often
not what has happened to them, but whether their
story fits into the catalogue of available ascriptions
laid down by the host country. Hence the approaches
of migration policy and migration research to such
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conceptual problems of migration may seem quite
similar to some extent, despite the fundamental
conflict of interest concerning the ascriptions used on
both sides (Bade 2000).

See also: Colonization and Colonialism, History of;
Global Population Trends; Globalization: Geograph-
ical Aspects; Migration, Economics of; Migration
into the Americas and between American Countries;
Migration out of Europe; Migration: Sociological
Aspects; Migration, Theory of; Migrations, Coloni-
zations, and Diasporas in Archaeology; Refugees in
Anthropology
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K. J. Bade

Migration into the Americas and between

American Countries

The history of the Americas is deeply marked by
migration in its various forms. Immigration from
outside the region has had a demographic impact in
the 500 years that elapsed since colonization began:
first, by the occupation of territories by the settlers,
then by the enforced migration of African peoples,
and finally by the immigration of Europeans and
Asians that took place in the nineteenth century and
the first decades of the twentieth century.

During the second half of the twentieth century the
migration trends of Anglo-Saxon North America and
that of the Latin American region took opposite
directions. While the USA and Canada consolidated
their position as great immigration receivers, Latin
America turned from an immigration area into an
emigration one, with displacements within the region
or towards the developed world, especially the USA.

This article contains a summary of the voluntary
migrations that have taken place towards and within
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the Americas. No attention is given to enforced
migration from Africa, because of its different nature.

1. Colonization

Settlement of the New World entailed the large-scale
transfer of population from the colonial metropolises
in order to dominate the natives and consolidate the
colonizing process. Through the expansion of trade
and the predominance of the European continent in
the fifteenth and sixteenth centuries, what Wallenstein
has called ‘the European world economy’ (Wallerstein
1974, Cohen 1995) came about. In a systematic way,
population movements became part of the general
development of human societies under the aegis of the
great empires.

The English, French, Dutch, Spanish and Portu-
guese had the greatest influence on the colonizing
process. In turn, each colonial empire made its own
mark on the new societies that emerged.

European colonizing emigration generally occurred
on a voluntary basis, although governments took an
active part in promoting it. In the British Isles
emigration towards colonizing areas was systemati-
cally planned: the idea was to export people in order to
consolidate imperial hegemony and also to solve social
problems caused by overpopulation in the metro-
politan territory.

The Spanish Empire went even further in conduct-
ing and controlling the process. The Laws of the Indies
reflected a planning drive that went from the design of
new cities to management of the emigrating groups,
seeking to ensure that they included only Spanish
subjects capable of proving their ‘blood purity’ (which
meant that they were not descended from gypsies,
moors, or converted Jews) (Mo� rner 1985). Among the
consequences of this zeal is a register, kept at the
Archive of the Indies, that has made it possible to
estimate the total flow of emigrants in a reasonably
reliable way. Mo� rner (1985) figures that there were
approximately 450,000 emigrants from Spain between
1504 and 1650. This was a significant part of the total
population of Spain (estimated at about 8 million
around 1590), but its quantitative impact on the
population of the Americas was of lesser importance.
Throughout the colonial period, immigrants coming
from Spain constituted a minority as compared with
the indigenous population (Sanchez Albornoz 1994).

Spanish immigration was essentially made up by
single men. During the first century of the Conquest
women made up only 5 percent of the total that
crossed the ocean; a century later they constituted 35
percent of the total. This settlement by unattached
men quite naturally favored crossbreeding between
the colonizers, American natives and Africans, so that
the growth of a large mestizo and mulatto population

is one of the features of Spanish and Portuguese
America.

Estimates of emigration to the North American
colonies are more nebulous, since immigrants had
much more varied origins. Those from the British Isles
were predominant, although many also came from
Germany, Switzerland, France and the Netherlands
(see Migration out of Europe).

In the eighteenth century British emigration came
mainly from two population groups, differing both in
geographical origin and demographic profile: the
‘metropolitan’ migration from London and the central
region of England, and the stream from England’s
northern counties and from Scotland. Unattached
men were a majority in the first group, mainly
craftsmen and tradesmen in search of labor. Immi-
grants from Scotland and the northern counties of
England were usually married couples with many
children, mainly working on the land (Bailyn 1986).

The differences in colonizing style in the North and
in the South gave rise to different types of societies.
This would determine the subsequent development of
the Americas.

2. Immigration from Outside the Americas

One of the predominant ideas among the elites that led
the independence of the States of the Americas was to
attract settlers to the new nations. Besides the need to
have people to work and colonize empty territories,
and to promote agriculture, they encouraged free
trade and the forging of links between industrial
centers and the new nations that produced raw
materials.

Until the end of the nineteenth century the USA
maintained an open-door policy, with only limited
restrictions on immigration. Up to the mid-1900s the
Federal Government took no measures to encourage
the inflow of persons: instead manpower scarcity made
the various states compete with each other to capture
immigrants by financing their travel and offering them
favorable conditions for the purchase of land. The
promise of economic success and freedom radiated by
the new republic led to an important inflow of
immigrants, estimated at 250,000 from 1776 to 1820
(US INS, 1990), but only after 1830 did European
immigration become a mass phenomenon.

In Central and South America demographic density
varied greatly among subregions, but in general there
was a shortage of manpower and attracting European
immigrants was regarded as among the high priorities
of the new Latin American Republics. From an
ideological point of view, immigration schemes were
based on the doctrinaire assumptions then in vogue in
Europe; namely, that population volumes were
equated with economic progress and military power.
Additionally, human settlement helped to demarcate
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the still vague frontiers of the new countries. The
example of the USA and the success of immigration in
that great republic of the North had a decisive
influence on the leaders of the new republics of the
South.

In Latin America, the intent to incorporate Euro-
pean migrants (preferably from Northern Europe)
whom, besides their families and skills were expected
to bring along a spirit of order and hard work was
added to populationist arguments. More or less
explicitly, the purpose was to ‘upgrade the race,’ an
attempt by the ruling elites to fortify their ascendancy
over the mulatto and mestizo masses, whose par-
ticipation in the independence and civil wars had given
them considerable autonomy and self-confidence.

Meanwhile the population of Europe was under-
going a transformation unthinkable in previous
periods. The effects of the agricultural and industrial
revolutions that swept the continent created great
mobility towards the towns and cities and a con-
sequent break-up of the links that tied peasants to the
land and to their lifelong habits. Internal migrations
went hand in hand with international emigration in
search of new environments less restrictive of the
realization of personal goals. The weakening of feudal
bonds also meant the disintegration of traditional
patterns of life and family models, and the appearance
of new forms of labor relationships and social or-
ganization. Migration to the cities and emigration to
America represented the extremes of this adventure
which implied breaking away from the past and facing
the future in unknown worlds.

European emigration was directed mainly to North
American countries and, to a lesser extent, to some
countries of the south, like Argentina, Uruguay and
southern Brazil.

According to figures provided by Chesnais (1986
164) some 56 million people were involved in inter-
continental emigration from 1821 to 1932. Sixty
percent of them left for the USA, 22 percent for Latin
America, 9 percent for Canada, and 9 percent for
Australia, New Zealand and South Africa. Half of the
12 million whose destination was Latin America went
to Argentina, 36 percent to Brazil, 6 percent to
Uruguay and 7 percent to Cuba. Immigrants arrived
in considerable numbers in the USA towards the end
of the eighteenth century and the beginning of the
nineteenth century. During most of the nineteenth
century emigration to the USA originated mainly in
the British Isles and the countries of northern and
western Europe. From 1880 onward, immigration
from southern and eastern Europe grew in volume.
The presence of Asians on the Pacific coast increased
gradually. These were Chinese at first and Japanese
later. Resistance to this immigration gave rise to the
first round of restrictions of immigration into the
USA. The Immigration Act of 1882 set limits to
the entry of the Chinese into US territory and barred
the possibility of their obtaining US citizenship.

Throughout the nineteenth and twentieth centuries
the USA was the largest receiver of immigrants. While
European immigrants had predominated from colo-
nial times to the mid 1900s, Chinese migration became
increasingly important on the Pacific Coast. The first
two decades of the twentieth century set a record in the
number of immigrants. From 1900 to 1920, 14.5
million people were admitted, and in several years of
that period arrivals exceeded one million persons (US
INS 1990).

In Latin America, the struggle for independence
and civil wars prevented immigration from developing
until the second half of the nineteenth century. It
became massive only in the last decade of that century
and the initial decades of the twentieth century. The
1929 crisis halted European immigration, and it
recovered for only a brief period after World War
II.

Italians were predominant in the emigration move-
ment towards Latin America until 1905, when the
Spanish became the most numerous contingent. The
Portuguese emigrated at first almost exclusively to
Brazil and subsequently to the USA and Venezuela.
People from the Middle East and Eastern Europe
joined the migratory currents to North and South
America since the late 1800s, and they grew in numbers
in the 1920s. Colonies of German immigrants settled
in several Latin American countries and wielded
considerable influence in the south of Brazil and in
Chile.

The scarcity of population in Argentina and
Uruguay meant that immigrants were a significant
factor of the population. Around 1860, some 30
percent of the population of those countries had been
born abroad. In Brazil the highest proportion of
inhabitants born outside the national territory (7.2
percent) was reached in 1900, although in the southern
states of the country the scale of immigration was
similar to that of Argentina and Uruguay.

In the late 1950s and more definitely in the 1960s
European immigration towards the Americas ceased
almost completely, both to the USA and to
South America. This ended a trend that had persisted
with great intensity for more than a century.

3. Regional and Frontier Migrations and
Mobility

Intra-regional migration has been very important in
the Americas. The causes for such movements have
varied. Sometimes they occurred in areas where
political borders resulting from the wars of inde-
pendence divided communities with a common ident-
ity and a shared history. In other cases there were
regions with different levels of demographic density,
land, or manpower availability. In all cases those
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frontiers were easily crossed and there were no major
physical obstacles for population displacements.

The USA has received such migrants throughout its
whole history, across both its northern and southern
frontiers. Throughout the nineteenth century as well
as in several periods of the twentieth century, there
was continual immigration from Canada, consisting
not only of Canadian natives but also of immigrants
from other countries who preferred to continue their
quest for more promising lands. Mexican migration to
the USA was originally similar to the frontier move-
ments in Latin American regions. Migration through
frontier territories took place all the time, but during
the Mexican Revolution (1910–1917) population
movements towards the north became more import-
ant. The participation of the USA in World War I
generated a demand for more workers and the first
Bracero Program was implemented in 1917 and 1921
(Durand 1996). In 1942 a new program of this kind
was carried out, intended to recruit workers for
agriculture, the railroads and mining, and this became
an important precedent to current Mexican im-
migration.

In the Caribbean, after the Slaves’ Emancipation
Acts (1838), mobility and emigration were a means to
achieve freedom from the plantations and to escape
the limitations they imposed (Hope 1996). During
the nineteenth century, migration occurred mainly
among the islands of the region that had sugar
plantations (Cuba, Puerto Rico, Dominican Republic)
and towards the banana plantations of Costa Rica.
The construction of extensive infrastructural systems
(the Central American Railroad and the Panama
Canal) towards the end of the nineteenth century and
the beginning of the twentieth century attracted
immigrants from the Caribbean islands, as did oil
exploitation in Venezuela and the Dutch Antilles
(Aruba and Curac� ao) some decades later (Hope
1996).

As early as in the 1930s and in a more marked way
since the 1950s two things occurred in Latin America
that bore directly upon the increase of migratory
movements, both inside countries and across their
borders.

First high rates of population growth were ex-
perienced (on average they reached a peak from 1955
to 1965) owing to decreased mortality and the pro-
longed persistence of high fertility rates.

Second, largely as a result of the crisis of the 1930s
in the central countries, some Latin American nations
shifted from an economic model based on the export
of agricultural commodities to an ‘inward growth’
project of industrial development, initially intended to
cover domestic needs. This scheme gathered new
strength during World War II, but it developed
unevenly. In some countries (Argentina, Brazil, Costa
Rica, Chile, Uruguay, and Mexico) economies tended
to become diversified through the increasingly impor-
tant role of industry. In others development was

slower or came later, but on the whole the region
attained high economic growth rates, over and above
those of industrialized countries, between 1950 and
1975.

As regards migration, the phenomenon of greatest
quantitative significance and economic impact during
those years was the increase in urbanization. People
moved from rural areas into towns in great numbers
with the result that urban populations swelled re-
markably, particularly in metropolitan cities.

Until the 1960s, intra-regional migration was con-
fined largely to movements between neighboring
countries, and it could be taken as a prolongation of
internal migration beyond state borders. Originally,
such movements were mostly rural and usually tem-
porary, such as seasonal transfers for harvesting or
implementing other concrete tasks. As towns devel-
oped and agricultural transformation entailed rural–
urban displacements, frontier migration also changed,
replacing native populations in rural areas and joining
the current towards the cities in the receiving countries.

One case in point is Argentina. Besides receiving
European immigrants this country was also a center of
attraction for migrants from neighboring countries.
Those movements were confined to frontier regions in
the beginning, but from the 1950s they shifted their
target to urban areas, mainly to the zone of influence
of the city of Buenos Aires, where the development of
industry and services was concentrated.

In the period after World War II Venezuela also
became a destination for both European and Latin
American migrants. The Venezuelan government
implemented policies to attract professionals and
skilled workers from abroad for large investment
projects. The rise in oil prices led to a remarkable
increase of fiscal revenues and investments from 1974
to 1981. Latin American immigration came not only
from neighboring countries but also from more distant
areas. Although the economic situation of Venezuela
changed in the 1980s and 1990s, Colombian im-
migration continued during the 1990s, due to the links
forged in previous years and the violence prevailing in
Colombia.

In the last few decades, the settlement of Brazilian
peasants and rural workers (the ‘Braziguayans’), in the
Upper Parana� River, at the frontier between Paraguay
and Brazil has been one of the latest examples in Latin
America of rural population expansion through
frontiers. This is a movement stemming from infra-
structural construction and the increase in economic
and political interchanges between Paraguay and
Brazil.

Mexico and Costa Rica have been traditional
recipients of frontier migrants (Colombians, Nica-
raguans and Guatemalans). Since the mid-1970s the
lack of stability and violence have been the cause of
population movements: internally displaced persons,
international migrants, refugees, people seeking a
place within the region and people trying to find their
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way to the USA have made up the migratory
picture of the region. According to information
gathered by the United Nations High Commissioner
for Refugees, the displaced population in countries of
the region reached 1.163 million persons at the
beginning of 1990. Mexico, Costa Rica, Guatemala
and Honduras, in that order, harbored the greatest
numbers of refugees (Staton Russel 1995).

4. Latin America, a Region of Emigration

In the second half of the twentieth century, and
particularly after the 1960s, migratory destinations for
Latin Americans became more diversified. On the one
hand, the streams towards the USA grew in
volume, as did emigration from the Caribbean into
Canada (Table 1). The oil crisis of the 1970s had
shattered the economic development of Latin Ameri-
can countries. Those that were oil producers enjoyed a
period of affluence that enabled them to increase
investments and make their economies more dynamic.
Others went into a permanent crisis that foreshadowed
what would happen in the 1980s.

The decade of the 1980s, which the UN Economic
Commission for Latin America and the Caribbean
(ECLAC) has called ‘the lost decade for development,’
had its effects on international migration. Countries
that had been traditional recipients of manpower
migration (Argentina and Venezuela) saw immi-
gration from neighboring nations slow down, and
therewas a new increase in the flowofLatin Americans
towards the USA, and to a lesser extent also
to Canada. In addition Latin Americans emigrated to
Europe and Australia, though in significantly smaller
numbers.

There has also been a process of return to the
motherland of the children and grandchildren of
European immigrants, mainly to Spain and Italy,
whose governments implemented policies to promote
the retrieval of nationals scattered over the world. By
obtaining passports and the possibility of enjoying the
rights of European citizenship, many Latin Americans
have emigrated and recovered the nationality of their
ancestors. In Brazil and Peru, descendants of the
previously large generations of Japanese immigrants
have also returned to Japan.

The Latin American population recorded in the
USA grew from nearly 1 million in 1960 to
almost 8.5 million in 1990. In Canada, the number of
Latin Americans grew from 80,000 in 1970 to more
than half a million in 1990. Changes in legislation in
the receiving countries as well as the increasing
emigration propensity in the countries of origin
produced a change in geographical sources of im-
migration to North America. Latin America and Asia
became the main source of immigrants during this
period while European immigration decreased and
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represented a much smaller proportion of the total.
Emigration from Latin America and the Caribbean

to the USA reached its highest figures from
1960 to 1970, namely from Cuba, the Dominican
Republic, Haiti, and the English-speaking Caribbean.
Although Mexican migration has always been the
strongest, its greatest thrust took place from 1970 to
1980. During the 1980s, the highest growth rates were
from Central American countries.

Reasons for emigration to the USA vary, and,
although in most cases they are the result of economic
crises in the countries of origin, political violence has
also played a decisive role. Political violence gave rise
to emigration from Cuba, Haiti, and the Dominican
Republic in the 1960s, as in the Southern Cone in the
1970s and in Central America in the 1980s. Moves
originally due to political violence and persecution
triggered off subsequent currents where economic and
labor motives predominated.

Emigration to Canada has been considerably less
than to the USA throughout, although it has
increased remarkably in the last three decades. The
English-speaking Caribbean, in particular Jamaica,
Trinidad and Tobago, and Guyana, have been the
main providers of immigrants. Canada had concluded
special agreements with those countries to contract
short-term workers. Haitians, who were next in num-
bers of migrants, went mainly to French Canada.

Latin American migration towards the USA
is only part of a number of consequences of the
hegemony of the USA in the Americas. Apart from the
strengthening of economic ties that has taken place in
the last decades of the twentieth century, the globaliz-
ation of the mass media has meant not only greater
access to information but also a homogenization of
aspirations and values. Common expectations regard-
ing ways and patterns of life have accentuated
migratory potentials.

The existence of numerous and consolidated local
communities has a feedback effect on migratory flows,
even when initial causes lose their strength. Networks
are built up through the ties that immigrants maintain
with their families or friends in the colonies and
countries of origin, and generate solidarity mechan-
isms that reduce the costs and risks of emigration.

Latin Americans have entered country-specific sec-
tors of the labor market. For instance in the USA
Mexican immigration has historically been oriented
towards the agricultural sector in the southern states.
In recent decades it has diversified into urban activities
and services. As from the 1970s, changes in the US
labor market have led to transformations in the
occupational role of Latin American immigrants.
Schematically they can be divided into two groups
nowadays: namely (a) those who get highly qualified
jobs in science and technology or in managerial circles;
and (b) a more numerous group of workers in the area
of social and personal services, where Latin American
immigrants have traditionally been numerous.

See also: Colonization and Colonialism, History of;
Emigration: Consequences for Social Structure in the
Sending Population; Immigration; Immigration:
Consequences for Fiscal Developments in the Receiv-
ing Population; Latin American Studies: Economics;
Latin American Studies: Society; Migration, Econ-
omics of; Migration: Sociological Aspects; Migration,
Theory of
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Migration out of Europe

International migration has been a key element in the
development of the Western world since the industrial
revolution. Its most profound influence has been on
the peopling of the continents of North and South
America and Australasia with emigrants of European
stock and their descendants. This radical shift in
population has been the focus of a wide range of
studies by social scientists and historians. Much of the
analysis addresses the questions of who migrated,
when, and, above all, what motivated the migration.
Much of the discussion has focused on what might be
called ‘the age of mass migration,’ from the middle of
the nineteenth century to World War I. One reason
among many for concentrating on this period is that it
is possible to observe migration behavior relatively
free of the legal restrictions later introduced. Accor-
dingly, the discussion here pays only brief reference
to later periods.

1. Patterns of Migration

Early settlements of Europeans were progressively
established in different parts of the New World from
the sixteenth to the eighteenth century. Between 1820
and 1920 about 55,000,000 Europeans set sail for these
resource-abundant and labor-scarce destinations, and
about three-fifths of them went to the USA. Earlier
migration had been a trickle by comparison. Some of
the early migrants were pioneer settlers seeking to
establish new communities free from the religious or
political persecution they faced in Europe. There were
also streams of convicts and indentured servants sent
to work on frontier farms and plantations. These were
rapidly overtaken by the mounting numbers of free
migrants, but it was not until the middle of
the nineteenth century that mass migration can really
be said to have taken hold. Annual emigration rose
from a steady flow of about 300,000 in the 1850s to

Figure 1
Emigration from Europe, 1846–1924
(five-year averages)

1870s, climbing steeply to exceed 1,000,000 at the turn
of the century (see Fig. 1).

The emigrants in 1900 were certainly different from
those in 1800. Early nineteenth-century migrant
streams were often led by farmers and artisans from
rural areas travelling in family groups, intending to
acquire land and settle permanently at the New
World’s frontier. In the late nineteenth century, while
many still had rural roots, the emigrants from any
given country were increasingly drawn from urban
areas and from nonagricultural occupations. About
two-thirds were men and the overwhelming majority
travelled as single individuals rather than in family
groups. Of migrants to the USA between 1868 and
1910, 76 percent were between the ages of 15 and 40.
While the young and single might be regarded as
inherently more adventurous and more mobile, these
characteristics also reflect a deeper economic calculus.
By emigrating as young adults they were able to reap
the gains over most of their working lives. By moving
as individuals they were able to minimize the costs of
the move, including earnings foregone during passage
and job search. And since the emigrants were typically
unskilled they also had little country- or technology-
specific human capital invested and hence stood to
lose few of the rents from such acquired skills (except
language). Finally, these young adults had the smallest
commitment to family and assets at home.

As mass migration mounted so the composition by
country of origin changed. In the middle decades of
the nineteenth century the emigrants came from
North-western Europe, chiefly from Britain, Ireland,
Germany and the Scandinavian countries. But as Fig.
1 shows, the great surge in migration after 1880 was
contributed largely by the rise in emigration from the
countries of Southern and Eastern Europe. Notable
among these so-called ‘new emigrant’ countries were
Italy, Spain, Austria-Hungary, and Russia. Statistics
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such as these hide the enormous variations in rates of
emigration (per thousand of the source population).
The highest was from Ireland, with an average
emigration rate of 13 per thousand per annum between
1850 and 1913. Countries such as Sweden and Norway
had rates approaching five per thousand from 1870–
1913, while the rates for Germany and Belgium were
under two per thousand, and those for France were
very small. Furthermore, the long term trends in
emigration differed widely: from the 1880s rates of
emigration declined sharply in Ireland, Germany, and
Norway while they underwent a dramatic increase in
Southern and Eastern Europe.

2. The Determinants of Emigration

Various hypotheses have been offered to explain
variations in emigration across time and place, draw-
ing on perspectives from economics, sociology, demo-
graphy, and geography (Lowell 1987, Chap. 2). One
important fact that such theories must explain is that,
during the course of modern economic growth in
Europe, national emigration rates often rose gradually
at first from very low levels, rising more steeply to a
peak and then gradually falling. Clearly, economic
incentives were (and are) a key determinant of mig-
ration: in virtually every case where there is a net
flow from one country to another it is from the
relatively poor to the relatively rich country. New
internationally-comparable real wage data for the late
nineteenth century illustrate this. Average unskilled
wage rates in 12 (Western) European countries were
barely more than half those in the New World
(weighted by proportion of emigrants). Recent analy-
sis shows that wage ratios were an important de-
terminant of emigration rates by decade and across
countries. On average an increase in the New World
real wage by 10 percent relative to that in Europe
generated a rise in the emigration rate of 1.3 per
thousand (Hatton and Williamson 1998, p. 43). But
real wage ratios alone cannot explain why poor
countries often had low emigration rates and why
emigration often increased as development took place.
Other influences must also be taken into account.

One factor is the poverty trap. As countries and
regions industrialized, and as incomes rose, a larger
share of potential migrants could afford to save up
sufficient resources to finance the move and hence the
number of emigrants increased. Thus, in its early
stages, increases in emigration could be positively
associated with an increase in wage rates at home
(even though it narrowed the foreign�home wage
gap). A second factor is rapid population growth,
producing large cohorts of young adults whose oppor-
tunities to inherit smallholdings or to enter into family
businesses were limited. Recent analysis of cross-
country trends in emigration across Europe in the late

nineteenth century finds strong evidence of these
demographic effects and only limited evidence of the
poverty trap (Hatton and Williamson 1998, p. 43).
There is also some evidence that the more urban the
country the higher the emigration—supporting the
notion of greater mobility among urban populations.

3. Persistence and Volatility in Migration

Once established, migration streams perpetuated
themselves as previous migrants provided new mig-
rants with prepaid tickets for passage, food and
shelter on arrival, and established immigrant networks
to help gain access to job opportunities. This ‘friends
and relatives effect’ proved to be a very powerful force
in the late nineteenth century. Evidence from US
immigration records suggests that as many as 90
percent of arrivals were traveling to meet a friend or
relative who had previously emigrated. Recent esti-
mates suggest that for each thousand migrants from a
particular country, the friends and relatives effect
‘pulled’ between 20 and 100 further migrants each
year, even when other factors such as relative wages
are taken into account. Thus the larger the stock of
previous emigrants, the greater would be the flow, and
that flow would in turn lead to further flows.

Much of the literature has focused on this as the key
element in determining mass migration. While social
networks may have been the mechanism through
which many individuals migrated, they also have an
economic dimension. Not only did the friends and
relatives effect reduce the costs and uncertainties of
migration to the prospective migrant, it also eased the
poverty trap. This also helps to explain different
emigration patterns from countries at similar levels of
development. In Ireland, the Great Famine effectively
ejected a million migrants who formed a substantial
migrant stock, particularly in the USA. Thus even the
poorest Irish migrant would have benefited from the
release of the poverty constraint, and Irish emigration
declined as conditions in Ireland gradually improved.
By contrast, in Italy emigration increased as the
economy developed and the stock of previous emi-
grants grew.

Sharp year-to-year fluctuations in migration flows
were often superimposed on these long-term trends.
Some studies of annual movements in emigration
suggest that business cycle conditions, especially in the
destination country, were the key influence and that
other influences (such as wages) were relatively un-
important. This has been interpreted to mean that
migrants were driven by the ‘pull’ effects of oppor-
tunities in the New World, rather than the ‘push’
effects of conditions at home. Recent work has
suggested that a specification along the lines of Todaro
(1969), where both the wage and the probability of
employment matter, can explain time series move-
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ments in emigration reasonably well. The proportion-
ately larger effect of unemployment, particularly in the
destination, reflects risk aversion on the part of
potential migrants. The year-to-year volatility of
migration can also be interpreted as reflecting the
option value of waiting. Thus, even though it may be
worthwhile to emigrate now, it may be better still to
wait until conditions in the receiving country have
improved (Hatton 1995).

4. Destination Choice and Return Migration

In the past, emigration streams from a given country
were often dominated by one destination, for example,
Scandinavian emigrants went almost exclusively to the
USA. Consequently, choice among alternative desti-
nations is less well understood. Choice of destination
within a receiving country is associated with measures
of regional income as might have been expected, and
especially with the stock of previous migrants to that
state�region. But choice among countries involves
additional factors such as cultural and linguistic
affinity with the country of origin. Thus emigrants
from Italy, Spain, and Portugal revealed much
stronger preferences for South American countries
such as Argentina and Brazil than did other European
emigrants. Given these affinities and the pulling power
of previous migrants, these streams persisted in spite
of the income advantage of going instead to the USA.
However, when new immigrant streams arose, such as
that from southern Italy at the end of the nineteenth
century, economic advantage carried more weight.
Thus migrants from the north of Italy continued to
favour South America over North America (despite
their urban backgrounds) while those Italians from
the rural south migrated in increasing numbers to the
urban USA.

Although most migrants were permanent settlers,
there were mounting flows of return migrants. By the
end of the nineteenth century about a third of
European migrants to the USA were returning, usually
after a few years. Increasing destination wages relative
to transport costs and falling voyage times contributed
to the trend. But the upward trend in return migration
owes most to the changing country composition of
emigrants—particularly the growing share from
Southern Europe. Many of these emigrants intended
to return home and use their accumulated savings to
establish families, and often to start farms or
businesses. In such cases the outward flows were more
male-dominated thanwhere permanent settlementwas
the goal. While return migration strategies are not well
understood one thing is clear: differences in rates of
return migration are associated more with the country
of origin than with the country of destination. Thus
the high rates of return migration among southern
Europeans at the turn of the century applied equally to

those emigrating initially to North America and to
South America.

5. Immigrant Assimilation

It has often been argued that immigrants faced
discrimination and prejudice—factors which placed
them under social and economic disadvantages and
which may have made migration less attractive or
encouraged return migration. The US Immigration
Commission, which reported in 1911, argued that
immigrants themselves, particularly the ‘new immi-
grants’ from Southern and Eastern Europe, were
unable or unwilling to integrate into American society
and that they lacked the skills and motivation to be
successful in the labor market. Instead they crowded
into ghettos and into unskilled occupations with little
hope of upward mobility. Revisionist writers have
argued instead that immigrant communities were not
backward-looking and isolationist; rather, they pro-
vided a means though which immigrants could main-
tain their ethnic identity and benefit from social
support networks at the same time as gaining access to
the means of economic advancement (Bodnar 1985).

A key issue is whether immigrants did suffer
economic disadvantage and whether they caught up
with the native-born as they acquired knowledge,
skills, and experience in the American labor market.
The literature on immigrant earnings in the postwar
period (following Chiswick 1978) suggests that, on
arrival, immigrants suffered a wage disadvantage
relative to the native-born but that their wages grew
faster and caught up with the native-born after 10 to
15 years. Recent analyses for immigrants at the turn of
the century suggest that (contrary to an earlier view) a
similar pattern can be found among immigrants who
arrived as adults (Hatton and Williamson 1998, Chap.
7). Those who arrived as children suffered little or no
disadvantage and second-generation immigrants often
had higher earnings than the native-born. While the
‘new immigrants’ faced some economic disadvantages,
much of this can be associated with limited education
and English language proficiency—disadvantages
which diminished over time.

6. The End of the Age of Mass Migration

Migration decisions were also influenced by policy
and�or prejudice towards immigrants in the receiving
country. Sometimes this worked to the advantage of
the immigrant, for example, subsidized passages were
offered to British emigrants to Australia and to
(northern) Italian emigrants to the state of Sao Paolo
(Brazil). Sometimes migrants were discouraged by
legal or administrative obstacles (such as non-British
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migrants to Australia before 1945). But immigration
restrictions grew gradually in the early twentieth
century as immigration itself increased and became
associated with growing inequality. The US Immi-
gration Acts of 1921 and 1924, which introduced
immigration quotas, are often seen as putting an
abrupt end to the age of mass migration. However, it
is likely that immigration from some European coun-
tries (those on the downswing of the emigration cycle)
would have diminished anyway. The world depression
of the 1930s, which was particularly severe in the New
World, discouraged immigrants from most European
countries except those fleeing totalitarian regimes.

In the period following World War II, emigration
revived and grew as prosperity returned to the world
economy. But it did not match the heights of the
decade before World War I. One reason is that
migration chains, which had been such an important
factor in the earlier period, had been broken by 30
years of war and economic upheaval. Emigration from
Europe grew over the following decades but not as fast
as it had in the 50 years before 1914. This was partly
due to continuing restrictions on immigration, but it
also reflects the rapid growth of living standards in
Europe and their convergence on those of destination
countries such as the USA. As a result, Europeans
declined as a proportion of immigrants into the USA,
from 66 percent in the 1950s to 10 percent in the 1980s.
This period also marked the transition of Europe from
a region of emigration to one of immigration. At the
same time countries in Asia, Africa, and the Caribbean
entered a phase comparable with that of Europe in the
age of mass migration.

See also: Colonialism, Anthropology of; Colonialism:
Political Aspects; Colonization and Colonialism, Hist-
ory of; Historical Demography; Immigration; Immi-
gration and Migration: Cultural Concerns; Migration
and Health; Migration, Economics of; Migration into
the Americas and between American Countries; Mi-
gration: Sociological Aspects; Migration, Theory of;
Migrations, Colonizations, and Diasporas in Arch-
aeology; Population Pressure, Resources, and the
Environment: Industrialized World
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Migration: Sociological Aspects

Few people today spend their whole lives in their
native village or neighborhood: most experience mo-
bility from country to town, or between regions in one
country, while a minority migrates across national
borders. Even those who do not migrate are affected
by movements of people in or out of their com-
munities, and by the resulting changes. Migration is an
important factor in the erosion of traditional bound-
aries between languages, cultures, ethnic groups, and
nation-states. Migration is not a single act of crossing
a border, but rather a lifelong process that affects all
aspects of the lives of those involved. The outcome
may be temporary residence abroad followed by
return, or permanent settlement in the new country.
The latter may lead to complete integration into the
receiving population, formation of ethnic minorities
which remain distinct from the majority population,
or emergence of transnational communities (or dia-
sporas) that have close links with members of the same
ethnic groups in the country of origin as well as in
other migrant-receiving countries. In view of its all-
embracing character, migration studies is an inter-
disciplinary field of study, to which all the social
sciences make important contributions. However, this
article will concentrate on sociological aspects of
migration.

1. Definitions and Categories

Migration means crossing the boundary of a political
or administrative unit for a certain minimum period
(Boyle et al. 1998, Chap. 2). Internal migration refers
to a move from one area (a province, district, or
municipality) to another within one country. Inter-
national migration means crossing the frontiers that
separate one of the worlds’ approximately 200 states
from another. Some scholars argue that internal and
international migration are part of the same process,
and should be analyzed together (Skeldon 1997, pp.
9–10). However, this article focuses specifically on
international migration, because of its links to globali-
zation and its significance in creating multi-ethnic
societies.
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Table 1
Migrant population by region, 1965 and 1990a

Region

Estimated foreign-born population

Millions
As percentage of total
population of region

As percentage of migrant
stock world total

1965 1990 1965 1990 1965 1990

World total 75.2 119.8 2.3 2.3 100.0 100.0
Developed countries 30.4 54.2 3.1 4.5 40.4 45.3
Developing countries 44.8 65.5 1.9 1.6 59.6 54.7
Africa 7.9 15.6 2.5 2.5 10.6 13.1
Asia 31.4 43.0 1.7 1.4 41.8 35.9
Latin America and the Caribbean 5.9 7.5 2.4 1.7 7.9 6.2
Northern America 12.7 23.9 6.0 8.6 16.9 20.0
Europe and the former USSR 14.7 25.1 2.2 3.2 19.6 20.9
Oceania 2.5 4.7 14.4 17.8 3.3 3.9

a Adapted from Zlotnik H 1999 Trends of international migration since 1965: what existing data reveal. International Migration 37: 21–62, Tables 1a
and 1b.

The great majority of border crossings do not imply
migration: most travelers are tourists or business
visitors who have no intention of staying for long.
Migration means taking up residence for a certain
minimum period. Most countries have a number of
official migration categories. For instance, Australia
distinguishes between permanent immigrants, long-
term temporary immigrants who stay at least 12
months, and short-term temporary visitors. However,
Australia is a ‘classical immigration country’ with a
tradition of nation-building through immigration, so
public debate concentrates on permanent immigrants,
who are expected to settle and become citizens. Other
countries prefer to see immigration as essentially
temporary. When Germany recruited so-called ‘guest-
workers’ from the late 1950s to the early 1970s, they
only received one-year residence permits. In time, it
became difficult to limit residence and migrants were
granted permits for two years, then five years, and
finally for unlimited residence. Similarly, the policy-
makers of labor-recruiting countries in Asia or the
Middle East today do not want foreign workers to stay
permanently, but may find this difficult to prevent in
the long run.

Such variations show that there is nothing objective
about definitions of migration: they are the result of
state policies, introduced in response to political and
economic goals and public attitudes. International
migration arises in a world divided into nation-states,
in which remaining in the country of birth is still seen
as a norm and moving to another country as a
deviation. One way in which states seek to improve
control is by dividing migrants into categories.

(a) Temporary labor migrants, men and women
who migrate for a limited period in order to take up
employment and send home money (remittances).

(b) Highly skilled and business migrants, who have
qualifications as managers, executives, professionals,
technicians, or similar.

(c) Irregular migrants (also known as undocu-
mented or illegal migrants), who enter a country,
usually in search of employment, without the necess-
ary documents.

(d) Refugees, defined by the 1951 UN Convention
as persons residing outside their country of national-
ity, who are unable or unwilling to return because of a
‘well-founded fear of persecution on account of race,
religion, nationality, membership in a particular social
group, or political opinion.’

(e) Asylum-seekers, people who move across
borders in search of protection, but who may not
fulfill the strict criteria laid down by the 1951 UN
Convention.

(f) Family reunion, migration to join relatives who
have already entered an immigration country under
one of the above categories.

(g) Return migrants, people who return to their
countries of origin after a period in another country.

2. The Volume of Contemporary Migration

Since the Second World War, international migration
has grown considerably. Two main phases can be
distinguished. The first lasted from 1945 to 1973: the
long boom stimulated large-scale labor migration to
Western Europe, North America, and Oceania from
less-developed areas. This phase ended around 1973,
with the ‘Oil Crisis,’ which triggered a major recession.
In a second phase from the mid-1970s, capital in-
vestment shifted away from the old centers, and
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transnational forms of production and distribution
reshaped the world economy. The older industrial
countries experienced new types of inflows, while new
immigration countries emerged in Southern Europe,
the Gulf oil countries, Latin America, Africa, and
Asia. The late 1980s and early 1990s were a period of
unprecedented migration (Castles and Miller 1998).

According to UN figures (Table 1), the global
migrant stock (the number of people resident in a
place outside their country of birth) grew from 75
million in 1965 to 120 million in 1990. International
migration appears to have grown more rapidly in the
1990s, reaching an estimated 135–140 million people,
including some 13 million United Nations High
Commissioner for Refugees-recognized refugees by
1997. Nonetheless, international migrants make up
only about 2 percent of the world’s population
(Zlotnik 1999).

However, migration is concentrated in certain
countries and regions. The UN study shows that 90
percent of the world’s migrants were living in just 55
countries. In absolute numbers, most migration is
between less-developed countries, but in relative
terms, the developed world has been more affected by
immigration. The 1990 immigrant share in total
population was highest in Oceania (17.8 percent)
followed by North America (8.6 percent) and Western
Europe (6.1 percent). The immigrant share in popu-
lation was far lower in Asia (1.4 percent), Latin
America and the Caribbean (1.7 percent), and Africa
(2.5 percent) (Zlotnik 1999). In the 1980s and 1990s,
flows from less-developed to developed countries have
been grown rapidly, despite attempts by receiving
countries to restrict such movements. In addition,
there have been large flows of labor migrants from the
least developed countries of the South to the newly
industrializing countries, especially in East Asia. Al-
though women have always formed a large proportion
of migrants, their share has gradually increased: by
1995 about 48 percent of all international migrants
were women, and they outnumbered male migrants in
about a quarter of receiving countries (Zlotnik 1999).
There was a shift in the character of female migration,
with a trend away from movement as family members
of male workers or refugees and an increase in the
number of women who moved independently or as
heads of households (Lutz et al. 1995).

3. Causes of Migration

The causes of migration are highly complex, and
various social sciences explain them in their own ways
(Boyle et al. 1998, Massey et al. 1993). Economists
focus on disparities in levels of income and employ-
ment between sending and receiving areas, while
demographers examine differences in fertility, mor-
tality, age-structure, and labor-force growth. How-
ever, the mere existence of disparities does not always

lead to mobility: the very poor rarely migrate, and
there are many areas with huge reserves of under-
employed people who remain where they are. Sociolo-
gists therefore focus on two sets of causes, which may
be seen as macro- and microfactors. The former refers
to the role of powerful institutions—states, corpora-
tions, markets, and international organizations—in
initiating and regulating migration, or in putting up
barriers against it. For instance, temporary labor
migration to Germany in the 1960s and the Gulf oil
states in the 1980s was organized by states and
employers for economic reasons. Attempts to restrict
labor migration and asylum-seeker movements to
Western Europe in the 1990s were also state actions
involving a fair degree of intergovernmental collab-
oration.

Microfactors refer to the social networks developed
by migrants and their communities (Boyd 1989).
Networks based on family or on common place-of-
origin help provide shelter, work, assistance with
bureaucratic procedures, and support in personal
difficulties. Access to migration networks can be seen
as a form of ‘social capital,’ a resource that makes it
possible for migrants and their families to face the
challenges of displacement and sometimes-hostile
environments. Some people (both migrants and non-
migrants) become facilitators of migration. A ‘mig-
ration industry’ emerges, consisting of recruitment
organizations, lawyers, agents, smugglers, and other
middle-people. Such people can be both helpers and
exploiters of migrants. The strong interest of the
migration industry in the continuation of migration
has often confounded government efforts to control
movements.

A useful approach is ‘migration systems theory’
which analyses the linkages between macro- and
microfactors (Kritz et al. 1992). Typically, migratory
chains are started by an external factor, such as
recruitment or military service, or by an initial
movement of young (usually male) pioneers. The
‘cultural capital’ needed to embark on migration can
also be provided by access to education or inter-
national media, which raise awareness of opportun-
ities elsewhere. Once a movement is established, the
migrants follow established routes and are helped by
relatives and friends already in the area of immig-
ration. The connections between migrant community
and area of origin may persist over generations.
Remittances fall off and visits home may decline in
frequency, but familial and cultural links remain.
People stay in touch with their area of origin, and may
seek marriage partners there. Migration continues
along the established chains—and may increase
dramatically at a time of crisis.

4. Migration and De�elopment

The most important question for countries of origin is
whether migration assists or hinders development.
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Migration may hinder development by siphoning of
qualified personnel (the ‘brain drain’), removing dy-
namic young workers and reducing pressures for social
change. Migration often involves a transfer of the
most valuable economic resource—human capital—
from a poor country to a rich one. It is only worthwhile
for the emigration country if the gain in human capital
(enhanced skills and productivity) through working
abroad can be productively utilized upon return and
the transfer of income from immigration to emigration
country outweighs the costs of upbringing of the
migrant.

Labor-exporting countries often pursue short-term
aims, concerned with generating jobs for an under-
utilized workforce and with getting the maximum
possible inflow of worker remittances (Abella 1995).
Global migrant remittances increased from US$2
billion in 1970 to US$70 billion in 1995 (Taylor 1999).
Many countries therefore encourage emigration for
employment. This may mean government involvement
in recruitment and deployment of workers, regulation
of nongovernmental recruitment agencies, or simply
laissez-faire with regard to spontaneous movements.
Most emigration-country governments have policies
to prevent abuse or exploitation of their citizens while
abroad, and to provide assistance in case of illness,
accident, death, trouble with the law, disputes with
employers or other emergencies. However, regulation
of emigration from less-developed countries is often
ineffective, as the large number of irregular migrants
demonstrates. This allows exploitative employment
and abuses like the trafficking of women and children
for prostitution.

There is a lack of coordinated strategies to assisting
returning migrants with re-integration. Most migrants
are left to their own devices and frequently face
difficulty in finding employment commensurate with
the skills they have acquired abroad. They may end up
running small unproductive businesses which often
fail. Savings may be spent on consumption and
dowries rather than investment. Research indicates
that adequate counseling and information both before
and after return, as well as help in obtaining in-
vestment credits are factors conducive to successful
reinsertion and maximization of positive effects on
development. Maintenance of social networks in the
home country is crucial for a successful return.

5. Settlement and Ethnic Di�ersity

For receiving countries, the key question is whether
immigration will lead to settlement, formation of
ethnic communities, and new forms of ethnic and
cultural diversity. For instance Gulf oil countries do
not allow family reunion and settlement, yet their
economies are structurally dependent on foreign labor.
This is leading to increased length of stay and family

formation, despite the rules. Similarly, there is evi-
dence of settlement and emergence of ethnic neighbor-
hoods in Japan and other Asian labor-importing
countries (Mori 1997). Migration generally leads to
settlement of a certain proportion of the migrants due
to the social networks mentioned above. Another
factor is the increasing strength of human rights
safeguards in many countries, which make it difficult
for governments to deport migrants or to deny them
the right to live with their families.

Immigrants often differ from the receiving popula-
tions: they may come from different types of societies
(for example, agrarian–rural rather than urban–
industrial) with different traditions, religions and
political institutions. They often speak a different
language and follow different cultural practices. They
may be visibly different, through physical appearance
(skin color, features, and hair type) or style of dress.
Some migrant groups become concentrated in certain
types of work (generally of low social status) and live
in low-income residential areas. The position of
immigrants is often marked by a specific legal status:
that of the foreigner or noncitizen. In many cases,
immigration complicates existing ethnic or racial
divisions in societies with long-standing minorities.

Culturally distinct settler groups almost always
maintain their languages and some elements of their
homeland cultures, at least for a few generations.
Where governments have accepted permanent settle-
ment, there has been a tendency to move from
expectations of individual assimilation to recognition
of cultural difference. The result has been the policies
of pluralism or multiculturalism introduced in various
forms in North America, Oceania and parts of
Western Europe since the 1970s. Where governments
refuse to recognize right to community formation and
cultural difference, immigrants tend to turn into
marginalized ethnic minorities.

At a time of economic restructuring and far-
reaching social change, some groups in the receiving
populations may see immigrants as a danger to living
standards, life styles and social cohesion. In Europe,
extreme-right parties have grown and flourished
through anti-immigrant campaigns. Similarly, one
reaction to the Asian crisis of 1997–9 was to blame
immigrants for unemployment and other social ills,
and to introduce policies for large-scale deportations.
The overall experience since the 1950s is that im-
migration almost always leads to cultural changes,
which may be perceived as threatening. The result is
often a politicization of issues connected with mig-
ration and the emergence of conflicts that may take
many years to resolve.

6. Migration, National Identity, and Citizenship

If, as Albrow (1996) argues, the age of modernity is
being replaced by a ‘global age,’ it seems that in-
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ternational migration is even more crucial in the new
epoch than in the preceding one. This is not surprising:
if the central mechanisms of globalization are cross-
border flows and transnational networks (Castells
1996, Held et al. 1999), then flows of people are clearly
as important as flows of finance, commodities and
ideas. However, while states generally welcome these
other types due to their economic benefits, they are
often suspicious of migrants, whom they see as a threat
to national culture and identity, and hence as a major
factor challenging the nation-state.

The nation-state, as it has developed since the
eighteenth century, is often based on myths of ethnic
and cultural homogeneity. Immigration and ethnic
diversity threaten such ideas, and the emergence of
multicultural societies creates major challenges to
national identities. Fundamental institutions, such as
citizenship itself, are likely to change in response to
diverse values and needs. The trend to development of
transnational communities is a further challenge to the
nation-state: modern forms of transport and com-
munication make it possible for immigrants and their
descendants to maintain long-term links with the
ancestral homeland or with diaspora groups elsewhere
(Basch et al. 1994, Cohen 1997).

The classical countries of immigration have been
able to cope with this situation most easily, since
absorption of immigrants has been part of their myth
of nation building. But countries that place a common
culture at the heart of their nation-building process
have found it very difficult to resolve the contradiction.
This applies to many European countries, but also to
many postcolonial nation-states in other continents.
Asian states have tended to adopt quite restrictive
rules on naturalization and citizenship, and find it very
difficult to accept the possibility of integrating new
immigrant populations (Castles and Davidson 2000,
Davidson and Weekley 1999). However, migration
continues to grow for economic and cultural reasons,
and is likely to remain a potent force for social
transformation in the future.

See also: Assimilation of Immigrants; Crime and
Ethnicity (Including Race); Cultural Assimilation;
Development and the State; Development: Socio-
economic Aspects; Globalization and World Culture;
Globalization, Subsuming Pluralism, Transnational
Organizations, Diaspora, and Postmodernity; Immi-
grants: Economic Performance; Immigration and
Migration: Cultural Concerns; Immigration: Public
Policy; Migration and Health; Migration, Economics
of; Migration History; Migration, Theory of; Multi-
culturalism: Sociological Aspects
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S. Castles

Migration, Theory of

Social scientists have theorized about four basic
aspects of human migration in their efforts to explain
it: the structural forces that promote ‘out-migration’
from sending regions; the structural forces that attract
‘in-migrants’ to receiving societies; the motivations,
goals, and aspirations of people who respond to these
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structural forces by becoming migrants; and the social
and economic structures that arise to connect areas of
out- and in-migration. The ensuing sections review the
theoretical perspectives that address these issues, and
then a theoretical synthesis is developed that includes
empirically-supported propositions from each one.

1. Neoclassical Economics

The oldest and best-known theoretical model, neo-
classical economics, argues that migration is caused by
geographic differences in the supply of and demand
for labor (Lewis 1954, Ranis and Fei 1961). A region
with a large endowment of labor relative to capital will
have a low equilibrium wage, whereas an area with a
limited endowment of labor relative to capital will be
characterized by a high market wage. The resulting
wage gap causes workers from the low-wage or labor-
surplus area to move to the high-wage or labor-scarce
region. As a result of this movement, the supply of
labor decreases and wages eventually rise in the
capital-poor area, while the supply of labor increases
and wages ultimately fall in the capital-rich area,
leading, at equilibrium, to a geographic wage dif-
ferential that exactly reflects the costs of inter-regional
movement, pecuniary and psychic.

Associated with this macroeconomic theory is an
accompanying microeconomic model of individual
choice (Todaro 1976). In this scheme, rational actors
decide to migrate because a cost-benefit calculation
leads them to expect a positive net return, usually
monetary, from movement. Migration is con-
ceptualized as a form of investment in human capital
(Sjaastad 1962). People choose to move where they
can be most productive, given their skills; but before
they can reap the higher wages associated with greater
labor productivity they must invest in the material
costs of travel, the costs of self-support while moving
and looking for work, the effort involved in learning a
new environment and possibly a different culture, the
difficulty experienced in adapting to a new labor
market, and the psychological costs of cutting old ties
and forging new ones.

Potential migrants estimate the costs and benefits of
moving to alternative locations and migrate to where
the expected discounted net returns are greatest over
their projected working lives. Net future returns are
estimated by taking earnings observed in the des-
tination area and multiplying them by the probability
of obtaining a job there to derive ‘expected destination
earnings,’ which are then subtracted from earnings
estimated for the place of origin (observed earnings
times the probability of employment). The difference
is then summed over future years and discounted by a
factor that reflects the greater utility of money earned
in the present than in the future. From this integrated
difference the estimated costs are subtracted to yield

the expected net returns to migration. In theory, a
potential migrant goes to wherever the expected net
returns are greatest.

2. The New Economics of Migration

In recent years, a ‘new economics of labor migration’
has arisen to challenge the assumptions and con-
clusions of neoclassical theory (Stark 1991). A key
insight of this approach is that migration decisions are
not made by isolated individuals, but within larger
units of interrelated people—typically families or
households but sometimes entire communities—and
that people act collectively not only to maximize
expected income, but also maximize status within an
embedded hierarchy, to overcome barriers to capital
and credit, and to minimize risk.

In most developed countries, risks to household
income are managed through institutional mech-
anisms. Crop insurance programs and futures markets
give farmers a way of protecting themselves from
natural disasters and price fluctuations, whereas un-
employment insurance and government transfer pro-
grams protect workers against recessions and job loss
through structural transformation. Private or govern-
ment-sponsored retirement programs, meanwhile,
offer citizens a means of insuring against the risk of
poverty in old age.

In the absence of such programs, households are in
a better position than individuals to control risks to
economic well-being. They can easily diversify sources
of income by allocating different family workers to
different labor markets. As long as economic con-
ditions across labor markets are negatively or weakly
correlated, households minimize risk by geographi-
cally diversifying their labor portfolios. In the event
that economic conditions at home deteriorate and
productive activities there fail to generate sufficient
income, the household can rely on migrant remittances
for support.

Markets for credit and capital are incomplete or
inaccessible in many settings, and in the absence of an
efficient banking system, migration becomes attractive
as a strategy for accumulating funds that can be used
in lieu of borrowing. Families send one or more
workers to a higher wage area to accumulate savings
or send them back in the form of remittances.
Although most migrant savings and remittances go
toward consumption, some of the funds may also be
channeled into productive investment.

A key proposition of the new economic model is
that income is not a homogeneous good. The source of
the income really matters, and households have
significant incentives to invest scarce family resources
in activities that provide access to new income sources,
even if these activities do not increase total income.
The new economics of migration also questions the

9829

Migration, Theory of



assumption that income has a constant effect on
utility—i.e., that a $100 real increase in income means
the same thing to a person regardless of community
conditions and irrespective of his or her position in the
local income distribution. It holds that households
send workers abroad not only to improve absolute
incomes, but also to increase them relati�e to others,
and, hence, to reduce relati�e deprivation compared
with some reference group (Stark 1991). A household’s
sense of relative deprivation depends on the total
income earned by households above it in the income
distribution. If utility is negatively affected by relative
deprivation, then even if a household’s income and
expected gains from migration remain unchanged, it
may acquire an incentive to migrate if there is a change
in other households’ incomes.

3. Segmented Labor-market Theory

Although neoclassical theory and the new economics
of labor migration offer divergent explanations for the
origins of migration, both are micro-level decision
models. What differs are the units assumed to make
the decision (the individual or the household), the
entity being maximized or minimized (income vs. risk),
the assumptions about the economic context of de-
cision making (complete and well-functioning markets
versus missing or imperfect markets), and the extent to
which the migration decision is socially contextual
(whether income is evaluated in absolute terms or
relative to some reference group).

Standing distinctly apart from these models is
segmented labor-market theory, which argues that
migration stems from the intrinsic characteristics built
into modern industrial society. According to Piore
(1979), migration is not caused by push factors in
sending regions (low wages or high unemployment),
but by pull factors in receiving areas (a chronic and
unavoidable need for migrant workers). The built-in
demand for inexpensive and flexible workers stems
from three basic features of advanced industrial
economies.

The first is structural inflation. Wages not only
reflect conditions of supply and demand; they also
confer status and prestige, social qualities that inhere
in jobs. In general, people believe that wages should
reflect social status, and they have clear notions about
the correlation between occupational status and pay.
As a result, employers are not entirely free to respond
to changes in the supply of workers. A variety of
informal social expectations and formal institutional
mechanisms (union contracts, civil service rules,
bureaucratic regulations, company job classifications)
ensure that wages correspond to the hierarchies of
prestige and status that people perceive and expect.

The demand for cheap, flexible labor is also aug-
mented by social constraints on moti�ation within

occupational hierarchies. Most people work not only
to generate income, but also to accumulate social
status. Acute motivational problems arise at the
bottom of any job hierarchy because there is no status
to be maintained and there are few avenues for up-
ward mobility. The problem is structural because the
bottom cannot be eliminated from the labor market.
Mechanization to eliminate the lowest and least
desirable class of jobs will simply create a new bottom
tier composed of jobs that used to be just above the
bottom rung. Since there must always be a bottom of
any hierarchy, motivational problems are inescapable.

Thus, employers need workers who view bottom-
level jobs simply as a means to the end of earning
money, and for whom employment is reduced solely to
income, with no implications for status or prestige.
For a variety of reasons, migrants satisfy this need.
They begin as target earners, seeking to earn money
for a specific goal that will improve their status or well-
being at home—building a house, paying for school,
buying land, acquiring consumer goods. Moreover,
the disjuncture in living standards between origin and
destination communities often means that low urban
or foreign wages appear to be generous by the
standards of the sending society.

The demand for migrant labor also stems from
economic dualism. Capital is a fixed factor of pro-
duction that can be idled by lower demand but not laid
off; owners of capital must bear the costs of its
unemployment. Labor is a variable factor of pro-
duction that can be released when demand falls, so
that workers bear the costs of their own unemploy-
ment. Whenever possible, therefore, capitalists seek
out the stable, permanent portion of demand and
reserve it for the employment of equipment, whereas
the variable portion of demand is met by adding labor.
Thus, capital-intensive methods are used to meet basic
demand, and labor-intensive methods are reserved for
the seasonal, fluctuating component. This dualism
creates distinctions among workers, leading to a
bifurcation of the labor force.

Workers in the capital-intensive primary sector get
stable, skilled jobs working with the best equipment
and tools. Employers are forced to invest in these
workers by providing specialized training and edu-
cation. Their jobs are complicated and require con-
siderable knowledge and experience to perform well,
leading to the accumulation of firm-specific human
capital. Primary-sector workers thus tend to be union-
ized or professionalized, with contracts that require
employers to bear a substantial share of the costs of
their idling (severance pay and unemployment bene-
fits). Because of these costs and continuing obligations,
workers in the primary sector become expensive to let
go; they become more like capital.

In the labor-intensive secondary sector, however,
workers hold unstable, unskilled jobs; they may be laid
off at any time with little or no cost to the employer.
Indeed, the employer will generally lose money by
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retaining workers during slack periods. During down
cycles the first thing secondary-sector employers do is
to cut payroll. As a result, employers force workers in
this sector to bear the costs of their unemployment.
They remain a variable factor of production and are,
hence, expendable.

The inherent dualism between labor and capital
extends to the labor force in the form of a segmented
market structure. Low wages, unstable conditions,
and the lack of reasonable prospects for mobility in
the secondary sector make it difficult to attract local
workers, who are instead drawn into the primary,
capital-intensive sector, where wages are higher,
jobs are more secure, and there is a possibility of
occupational improvement. To fill the shortfall in
demand within the secondary sector, employers turn
to migrants.

In their analysis of the process by which Cuban
immigrants were incorporated into the United States,
Portes and Bach (1985) uncovered evidence of a third
possible sector that blends features of primary and
secondary labor markets. Like the secondary sector,
ethnic enclaves contain low-status jobs characterized
by low pay, chronic instability, and unpleasant work-
ing conditions, jobs that are routinely shunned by
natives. Unlike the secondary sector, however, they
provide immigrants with significant economic returns
to education and experience, as well as the very real
prospect of upward socioeconomic mobility, thus
replicating features of the primary sector.

The existence of a large, concentrated ethnic popu-
lation creates a demand for specialized cultural pro-
ducts and services that immigrant entrepreneurs are
uniquely qualified to fill. In addition, privileged access
to the growing pool of migrant labor gives them an
advantage when competing with mainstream firms.
Migrants working in the enclave trade low wages and
the acceptance of strict discipline upon arrival for a
greater chance of advancement and independence later
on. In order to function effectively over time, therefore,
an ethnic enclave requires a steady stream of new
arrivals willing to trade low initial wages for the
possibility of later mobility, yielding an independent
segmented source of labor demand for migrant
workers, complementing that emanating from the
secondary sector.

4. World-systems Theory

Growing out of the historical–structural tradition
in social science, world-system theory argues that
migration stems from the penetration of capitalist
economic relations into non-capitalist or pre-capitalist
areas to create a mobile population (Fligstein 1979
Sassen 1988). Driven by a desire for higher profits and
greater wealth, owners and managers of capitalist

firms in core regions enter poor peripheral areas in
search of land, raw materials, labor, and consumer
markets. Migration emerges in response to the dis-
ruptions and dislocations that inevitably occur in the
process of capitalist development.

In order to achieve the greatest profit from existing
agrarian resources, and to compete within global
commodity markets, capitalist farmers seek to con-
solidate landholding, mechanize production, intro-
duce cash crops, and apply industrially produced
inputs such as fertilizer, insecticides, and high-yield
seeds. Land consolidation destroys traditional systems
of land tenure based on inheritance and common
ownership. Mechanization decreases the need for
manual labor and makes many agrarian workers
redundant. The substitution of cash crops for staples
undermines traditional social and economic relations
based on subsistence; and the use of modern inputs
produces high crop yields at low unit prices. All of
these forces drive peasant farmers out of local markets
and create a mobile labor force of people displaced
from the land.

The extraction of raw materials for sale on global
markets requires industrial methods that rely on paid
labor. The offer of wages to former peasants under-
mines traditional forms of social and economic
organization based on norms of reciprocity and fixed
role relations, and creates incipient labor markets
based on new conceptions of individualism, private
gain, and social change. At the same time, capitalist
firms enter developing regions to establish assembly
plants, often within special export-processing zones
created by sympathetic governments. The demand for
factory workers strengthens local labor markets and
weakens traditional productive relations. The inser-
tion of foreign-owned factories into peripheral regions
undermines regional economies by producing goods
that compete with those made locally; by feminizing
the workforce without providing factory-based em-
ployment opportunities for men; and by socializing
women for industrial work and modern consumption
without providing a lifetime income capable of meet-
ing these needs. The result once again is the creation of
a population that is socially and economically up-
rooted and prone to migration.

The same capitalist economic processes that create
migrants in peripheral regions simultaneously attract
them into certain highly developed urban areas. The
investment that drives economic globalization is
managed from a small number of global cities, whose
structural characteristics create a strong demand
for migrant labor. In order to ship goods, deliver
machinery, extract and export raw materials, co-
ordinate business operations, and manage expatriate
assembly plants, capitalists in global cities build and
expand transportation and communication links to
the peripheral regions where they have invested. These
links not only facilitate the movement of goods,
products information, and capital, they also promote
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the movement of people by reducing the costs of
movement along certain pathways.

The creation and perpetuation of a global trading
regime also requires an underlying system of inter-
national security. Core capitalist nations have both
an economic interest in, and the military means of
preserving, geopolitical order, and leading powers
thus maintain relatively large armed forces to deploy
as needed to preserve the integrity of the global
capitalist system. Threats to the stability of that system
are met by military force projected from one or more
of the core nations. Each military base and armed
intervention, however, creates a range of social and
political connections that promote the subsequent
movement of migrants.

Finally, processes of economic globalization also
create ideological or cultural links between core
capitalist regions and their peripheries. In many cases,
these cultural links are longstanding, reflecting a
colonial past in which core countries established
administrative and educational systems that mirrored
their own in order to govern and exploit a peripheral
region. Ideological connections are presently re-
inforced by mass communications and advertising
campaigns directed from the core urban centers. The
diffusion of core cultural patterns and the spread of
modern consumption interact with the emergence
of a transportation-communication infrastructure to
channel migrants disproporationately to global cities.

5. Social Capital Theory

Although it was Loury (1977) who first introduced the
concept of social capital, it was Bourdieu (1986) who
pointed out its broader relevance to human society.
According to Bourdieu and Wacquant (1992, p. 119),
‘social capital is the sum of the resources, actual or
virtual, that accrue to an individual or a group by
virtue of possessing a durable network of more or less
institutionalized relationships of mutual acquaintance
and recognition.’ The key characteristic of social
capital is its convertibility—it may be translated into
other forms of capital, notably financial capital.
People gain access to social capital through mem-
bership in networks and social institutions and then
convert it into other forms of capital to improve or
maintain their position in society (Coleman 1988).

Massey et al. (1987, p. 170) were the first to identify
migrant networks as a form of social capital. Fol-
lowing Coleman’s (1990, p. 304) dictum that ‘social
capital … is created when the relations among persons
change in ways that facilitate action,’ they identified
migration itself as the catalyst for change in the nature
of social relations. Everyday ties of friendship and
kinship provide few advantages, in and of themselves,
to people seeking to migrate. Once someone in a

personal network has migrated, however, the ties are
transformed into a resource that can be used to gain
access to employment and high wages at points of
destination. Each act of migration creates social
capital among people to whom the new migrant is
related, thereby raising the odds of their migration.

Goss and Lindquist (1995) point to migrant in-
stitutions as a structural complement to migrant
networks, arguing that interpersonal ties are not the
only means by which social capital is created and that
‘migration is best examined not as a result of individual
motivations and structural determinations, although
these must play a part in any explanation, but as the
articulation of agents with particular interests and
playing specific roles within an institutional environ-
ment … ’ (p. 345). For-profit organizations and pri-
vate entrepreneurs provide services to migrants in
exchange for fees set on the underground market:
surreptitious smuggling across borders; clandestine
transport to internal destinations; labor contracting
between employers and migrants; counterfeit docu-
ments and visas; arranged marriages between migrants
and legal residents or citizens of the destination
country; and lodging, credit, and other assistance in
countries of destination. Over time, individuals, firms,
and organizations become institutionally stable and
offer another source of social capital to would-be
migrants.

6. Cumulati�e Causation

The theory of cumulative causation basically argues
that human migration changes individual motivations
and social structures in ways that make additional
movement progressively likely, a process first
identified by Myrdal (1957) and reintroduced to the
field by Massey (1990). Causation is cumulative in the
sense that each act of migration alters the context
within which subsequent migration decisions are made
to make additional trips of longer duration more
likely. Social scientists have discussed eight ways that
migration has cumulatively caused: the expansion of
networks, the distribution of income, the distribution
of land, the organization of agriculture, culture, the
regional distribution of human capital, the social
meaning of work, and the structure of production.
Feedbacks through other variables are also possible,
but have not been systematically treated.

7. A Theoretical Synthesis

Massey et al. (1998) recently completed a systematic
review of theory and research throughout the world to
derive a synthetic model human migration. Contem-
porary migration appears to originate in the social,
economic, political, and cultural transformations that
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accompany the penetration of capitalist markets into
non-market or pre-market societies (world systems
theory). In the context of a globalizing economy, the
entry of markets into peripheral regions disrupts
existing social and economic arrangements and brings
about the displacement of people from customary
livelihoods, creating a mobile population of workers
who actively search for new ways of earning income,
managing risk, and acquiring capital. Migration does
not stem from a lack of economic development, but
from development itself.

One means by which people displaced from tra-
ditional livelihoods seek to assure their well-being is by
selling their labor on emerging markets (neoclassical
economics). Because wages are generally higher in
urban than in rural areas, much of this process
of labor commodification is expressed in the form of
rural–urban migration; but wages are even higher, in
developed countries overseas, and the larger size of
these transnational wage differentials inevitably
prompts some adventurous people to sell their labor
on international markets by moving abroad for work.

International wage differentials are not the only
factor motivating people to migrate, however. Evi-
dence also suggests that people displaced in the course
of economic transformation move not simply in order
to reap higher lifetime earnings by relocating per-
manently to a foreign setting; rather, households
struggling to cope with the jarring transformations of
early economic development use labor migration as
a means of managing risk and overcoming barriers
to capital and credit (the new economics of labor
migration).

In many regions, markets or government programs
for insurance, futures, capital, credit, and retirement
are poorly developed or nonexistent, and households
turn to migration in order to compensate for these
market failures. By sending members away to work,
households diversify their labor portfolios to control
risks stemming from unemployment, crop failures, or
price fluctuations. Migrant labor also permits house-
holds to accumulate cash for large consumer purchases
or productive investments, or to build up savings for
retirement. Whereas the rational actor posited by
neoclassical economics takes advantage of a geo-
graphic disequilibrium in labor markets to move away
permanently to achieve higher lifetime earnings, the
rational actor assumed by the new economics of labor
migration seeks to cope with market failures by
moving temporarily to repatriate earnings in the form
of remittances.

While the early phases of economic development
promote emigration, transformations in post-indus-
trial cities yield a bifurcation of labor markets. Jobs in
the primary labor market provide steady work and
high pay for local workers, but those in the secondary
labor market offer low pay, little stability, and few
opportunities, thus repelling locals and generating a
structural demand for migrant workers (segmented

labor-market theory). This process of labor market
bifurcation is most acute in global cities, where a
concentration of managerial, administrative, and tech-
nical expertise leads to a concentration of wealth and
a strong ancillary demand for low-wage services
(world-systems theory). Unable to attract native
workers, employers turn to immigrants and initiate
immigrant flows directly through formal recruitment
(segmented labor-market theory).

Although instrumental in initiating migration flows,
recruitment becomes less important over time because
the same processes of economic globalization that
create mobile populations in developing regions, and
which generate a demand for their services in certain
cities, also create links of transportation, communi-
cation, politics, and culture to make the movement of
people increasingly cheap and easy (world-systems
theory). International migration is also promoted by
the foreign policies of, and the military actions taken
by, core nations to maintain international security,
protect investments, and guarantee access to raw
materials, entanglements that create links and obli-
gations that often generate ancillary flows of refugees,
asylees, and military dependents.

However a migration stream begins, it displays a
strong tendency to continue because of the growth and
elaboration of networks (social-capital theory). The
concentration of migrants in certain destination areas
creates a ‘family and friends’ effect that channels later
cohorts to the same places and facilitates their arrival
and incorporation. If enough migrants arrive under
the right conditions, an enclave economy may form,
which further augments the specialized demand for
migrant workers (segmented labor-market theory).

The spread of migratory behavior within sending
communities sets off ancillary structural changes,
shifting distributions of income and land and modi-
fying local cultures in ways that promote additional
out-migration. Over time, the process of network
expansion tends to become self-perpetuating because
each act of migration causes social and economic
changes that promote additional movement (the
theory of cumulative causation).As receiving areas im-
plement restrictive policies to counter the rising tides
of migrants, they create a lucrative niche into which
enterprising agents, contractors, and other middle-
men move to create migrant-supporting institutions,
providing migrants with yet another infrastructure
capable of supporting and sustaining movement
(social-capital theory).

During the initial phases of out-migration, the
effects of capital penetration, market failure, social-
network expansion, and cumulative causation domi-
nate to cause a rapid upsurge of the flow, but as the
level of emigration reaches high levels, and the costs
and risks of movement drop, movement is increasingly
determined by wage differentials (neoclassical eco-
nomics) and labor demand (segmented labor-market
theory). As economic growth in sending areas occurs,
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wage gaps gradually diminish and well-functioning
markets for capital, credit, insurance, and futures
come into existence, progressively lowering the in-
centives for emigration. If these trends continue, the
country or region ultimately becomes integrated into
the global or national economy, whereupon it under-
goes a transformation: massive out-migration pro-
gressively trails off and shifts to a pattern of circulatory
movement whose net balance fluctuates in response to
changing economic conditions at origin and desti-
nation (Hatton and Williamson, 1998), yielding a
characteristic curve in the course of the mobility
transition that Martin and Taylor (1996) have called
the ‘migration hump.’ Crossing this so-called hump
quickly and painlessly is one of the fundamental
challenges of economic development.

See also: Assimilation of Immigrants; Immigrants:
Economic Performance; Immigration; Immigration
andMigration:CulturalConcerns; Immigration: Con-
sequences for Fiscal Developments in the Receiving
Population; Immigration: Public Policy; Migration
and Health; Migration, Economics of; Migration out
of Europe; Migration: Sociological Aspects; Migra-
tions, Colonizations, and Diasporas in Archaeology
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D. S. Massey

Migration to the United States: Gender

Aspects

Despite the overwhelming presence of women in
migration flows, and statistical data gathering on the
migration of women as well as men, until recently the
gender aspects of migration had been totally neglected
and the pervasive assumption was that the inter-
national migrant is a young, economically motivated
male. However, legal immigration to the United
States—still very much the largest of all international
flows—was dominated by women for most of the
twentieth century. For the United States a crossover in
sex differentials in migration occurred in 1930, after
which women have annually outnumbered men
(Houstoun et al. 1984) with the sole exception of a
couple of years after the passage of the Immigration
Reform and Control Act (IRCA) in 1986 that granted
amnesty to illegals. As demographers, Houstoun et al.
highlighted this glaring neglect for the discipline of
sociology, just as Seller (1975) had highlighted it for
the field of history. After these various calls, attention
began to be paid to women and migration until the
topic has now mushroomed and we are beginning to
develop what Stacey and Thorne (1985, pp. 305–6)
called a gendered understanding of all aspects of
human culture—one that traces ‘the significance of
gender organization and relations in all institutions
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and in shaping men’s as well as women’s lives’ that
leads to a fuller understanding of the causes, processes,
and consequences of migration.

Such a gendered understanding should elucidate
those aspects of the process of migration which were
neglected by the exclusive focus on men. As Tilly
(1989) underscored, bringing women into the human-
ities and the social sciences takes place in stages: first,
by filling in the gaps in knowledge resulting from their
absence; second, by transforming the conceptual and
theoretical frameworks of their disciplines.

The study of immigration is by its very nature
interdisciplinary. A natural division of labor has arisen
whereby sociologists attend most to contemporary
immigration flows (the Latin American and Asian),
historians are concerned with past flows (the Southern
and Eastern European), and anthropologists observe
the impact of emigration and return on sending
communities in underdeveloped nations. Within soci-
ology, much research on women has filled in gaps
and yielded new insights and directions, but until
recently the field itself had undergone little trans-
formation. Traditionally, sociology was neither totally
male-defined, as history of literature, nor basically
gender-sensitive, as anthropology. Stacey and Thorne
(1985) judged that the feminist contributions to
sociology were contained by the delimiting capacity of
functionalism to explain male–female differences; of
empiricism to treat gender as a variable, rather than as
a central theoretical concept; of Marxist sociology to
ghettoize it; and by the underdevelopment of feminist
theory itself.

Striving to contribute to a gendered understanding
of the social process of migration, this article has been
organized according to these major issues. How is
gender related to the decision to migrate? What are the
patterns of labor market incorporation of women
immigrants? What is the relationship of the public and
the private?

1. The Decision To Migrate

1.1 Micro and Macro Linkages

The underlying assumption in studies of migration has
been that of the male pauper—a single or married man
who seeks to amass capital with which to return to his
native country. The corollary assumption has been
that it is men who typically make the decision to
migrate and women follow to create or reunite a
family, generating secondarymovements (cf. Lee 1966,
Houstoun et al. 1984).

In sociology, the traditional, individual micro ap-
proach was best developed by Lee’s (1966) theory that
focused on the individual migrant’s decision to
migrate—the ‘push’ and ‘pull’ factors that hold or

attract people, as well as the intervening obstacles
(distance, physical barriers, immigration laws, cost),
the influence of personal traits (stage in the life cycle,
contact with earlier migrants), and the effect of
transitions (marriage or retirement).

More recently, the structural, macro approach to
the study of migration developed as the link between
migration and world patterns of unequal development
increasingly became evident as North America con-
tinued to attract the world’s poor and in Western
Europe the periphery countries of Spain, Italy, Greece,
and Turkey became suppliers of labor to the indus-
trialized core countries of France, Germany, and
Switzerland. The structural perspective argued that a
system of economic migration had developed from the
flow of labor between developed and underdeveloped
nations due to the functions that this system of labor
migration performed (cf. Castells 1975, Burawoy 1976,
Portes 1978, Pedraza-Bailey 1985), providing host
countries, such as the United States or France, with a
dependable source of cheap labor, while also providing
the countries of emigration, such as Mexico or Turkey,
with a ‘safety valve’ for the discontent of their poor
and lower-middle classes. Though this perspective
largely ignored the gendered aspects of migration,
some analysts, such as Fernandez-Kelly’s (1983) in-
depth study of the maquilladora industries in the
US-Mexican border, emphasized its gender-specific
nature. Most undocumented aliens working the fields
of the US continued to be men, while most of those
working in the export-manufacturing plants along the
Mexican border were women.

The danger of the structural emphasis, however, lies
in its tendency to lose sight of the individual migrants
who do make decisions. The theoretical and empirical
challenge now facing immigration research inheres in
its capacity to capture both individuals as agents, and
social structure as delimiting and enabling. Such a link
between micro and macro levels of analysis has
developed through studies of gender and family as well
as on social networks. Massey et al. (1987), in Return
to Aztlan, their analysis of Mexican migration to the
US, showed that while international migration orig-
inates historically in transformations of social and
economic structures in sending and receiving societies,
once begun, migration comes to fuel itself. As
migrants’ social networks grow and develop, families
make migration part of their survival strategies and in-
dividual motivations, household strategies, and com-
munity structures are altered by migration, making
further migration more likely. In Between Two Islands
(1991), Grasmuck and Pessar’s analysis of con-
temporary migration from the Dominican Republic
to New York City (the two islands), also empha-
sized that the household is the social unit which
makes decisions as to whether migration will take
place, who in the family will migrate, what resources
will be allocated to the migration, what remittances
will be sent back, whether or not family members will
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return back home, and whether the migration will be
temporary or permanent. All of these decisions are
guided by normatively prescribed kinship and gender
roles as well as by the hierarchy of power within the
household, decision-making that often betrays enor-
mous interpersonal conflict (cf. Hondagneu-Sotelo
1994), but which also constitutes a family strategy to
meet the challenges that accompany economic and
political transformation in the Third World.

2. The Demographic Composition of the
Migration Flow

Emigration is a process experienced differently by
women and men; hence, it can be sex-selective and also
forms sex imbalances, both in the old country and the
new (Parr 1987). Examining international migration
patterns shows thatwomenhave predominated among
immigrants to Argentina, Israel, and the US, and
constitute an increasing share of migrants in areas
such as West Africa and the Persian Gulf states (Tyree
and Donato 1986). Examining internal migration
patterns shows that whereas in Africa and South Asia
men predominate in migration to the cities and women
remain in rural areas to farm the land, in Latin
America, the Caribbean, and Philippines, most mig-
rants to cities are women (e.g., Khoo et al. 1984, Lee
1989, Hojman 1989, Gugler 1989), contrasts that
depend on the land tenure and agricultural production
arrangements. Moreover, government policy can cre-
ate imbalanced migration flows by legally restricting
the migration of men or women (e.g., Wilkinson
1983).

Flows of migration that are dominated by men
require that we consider ‘the woman’s side’ when the
women themselves are left behind in the communities.
For example, Brettell’s (1988) analysis of the long-
standing male emigration from Portugal to Brazil and
Spain in the late ninteenth and twentieth centuries
showed the impact of the emigration on the matri-
centric characteristics of the way of life in this area.
Households adjusted to the centuries of absence of
men by becoming female-headed, often extended
three-generation households, and, contrary to the
Mediterranean pattern, patriuxorilocal, since grooms
often moved in with the wife’s family. Moreover, the
migration of men also affected the lives of women by
promoting a delayed age at marriage and high rates of
spinsterhood as well as illegitimacy, all of which bound
the women more firmly to their families of origin.

Ultimately, the demographic composition of mig-
ration flows is important not only because its causes
are various but also because it has consequences. In his
comparative analysis of Italian and Jewish mobility in
New York at the turn of the century, Kessner (1977)
underscored that their patterns of social mobility
depended on the varying composition of the migration

flows.Newcomers that arrive as temporarymigrants—
as ‘birds of passage,’ in Piore’s (1979) phrase—work
with the goal to return home, tolerating the most
abysmal working conditions to accumulate capital for
their investments back home. By contrast, permanent
immigrants must make their future in the new land
and cannot tolerate abysmal working conditions as
temporary. Thus, they seek to attain social mobility in
the new society, taking greater risks and making more
long-term investments, such as setting up family
businesses. The two types of migration are reflected in
the demographic composition of the flows. Flows of
temporary migrants, such as the Italian or the
Mexican, are by and large non-family movements of
men in the productive years who intend to make
money and return home. By contrast, flows of per-
manent immigrants, such as the Jewish or Cuban, are
characterized by the migration of families who in-
tend to remake their lives and homes. It is quite
common for flows of refugees—who leave their
country in fear, seeking safety—to be initially domi-
nated by women and children, as in the early years of
both the Cuban and Indochinese exodus to the US, sex
imbalance that, in the Cuban case, was thereafter
reversed (Pedraza 1996). As refugees, women are
particularly prone to victimization due to violence and
indifference to their plight.

Diner (1983) studied a female-dominated flow of
migration, that of Irish immigrant women in the
nineteenth century. The Irish migration was ‘pushed’
by conditions that prevailed throughout much of
Europe then—poverty, landlessness, and the social and
economic dislocations that accompanied the transi-
tion from feudalism to capitalism (cf. Bodnar 1985),
exacerbated by the Famine at mid-century. Coupled
with the Irish system of single inheritance and single
dowry, Ireland increasingly became the home of the
unmarried and the late married. In Ireland, women no
longer had realistic chances for marriage or employ-
ment; to attain either they had to turn their backs on
the land of their birth. As the century wore on, the
migration became basically a female mass movement.
Hence, not just famine and poverty but what Jackson
(1984, pp. 1007–8) called ‘the interlocking relationship
of land-family-marriage’ caused the preponderance of
women in the migration. As a consequence of land
scarcity, both arranged marriages and the practice of
dowries spread, and celibacy and late marriages rose.
One escape from family and spinsterhood was for
women to join a religious order; another was emi-
gration. The usual kin chain migration became a
female migratory chain.

3. The Incorporation of Women

3.1 Labor Force Participation

That immigration has a decided impact on the labor
force participation of women is a central fact of
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immigration research. For example, in contrast to the
very low rates of labor force participation of women in
Cuba prior to the revolution, and Mexican and Puerto
Rican women in the US, Cuban women immigrants in
the United States have a very high rate of labor force
participation (Perez 1988). Achieving the upward
mobility of the Cuban family in the United States
made women’s work necessary and broke with the
traditional Cuban notion that a woman’s place is in
the home, justifying the massive entrance of women
into the labor force (Prieto 1987), employment that
was not necessarily accompanied by a change in
traditional values.

Numerous research studies have examined the labor
market outcomes of immigrant women—the occu-
pations and income they attained and the dis-
advantages reflected in different ‘payoffs’ to their
characteristics. Most of these studies, however, suf-
fered from the problem Stacey and Thorne identified
as treating gender as a variable, rather than as a
central theoretical principle.

3.2 Occupational Concentration

Like men, immigrant women became occupationally
concentrated in particular types of occupations, by
and large clustering in just a few of them. Typically,
women work as domestic servants, sew for the garment
industry, serve in small family businesses, or, most
recently, work in highly skilled service occupations,
such as nursing.

The major consequence of the predominantly fe-
male and single nature of the Irish migration in the
nineteenth century was that the women overwhelm-
ingly entered domestic service, an occupation in which
there was a labor vacuum because other poor women
did not want it since the expectation that they ‘live in’
interfered with their own family life. But they were
able to amass impressive savings with which to bring
other relatives over; to send remittances back home; to
support their church; to secure an American marriage;
and to finance the foundation for a small business or
an education. Thus, Irish women experienced higher
rates of social mobility than Irish men. Glenn’s (1986)
study of three generations of Japanese Women in
domestic service, Issei, Nisei, War Bride, depicted
domestic service as one of the few occupations open to
women of color in American history.

Yesterday’s immigrants, as well as today’s, became
concentrated in the garment industry since it relied on
a traditional skill that throughout much of the world
defined womanhood; moreover, it relied on homework
and subcontracting, allowing women to stay at home
to care for their children. This advantage always led
women to accept low wages and exploitative con-
ditions (e.g., Howe 1976, Safa 1984, Sanchez-Korrol
1983, Lamphere 1987). In his study of the garment

industry, Through the Eye of a Needle, Waldinger
(1986) showed how New York became the leading
center of the garment industry, its growth spurred by
the arrival of an immigrant labor force—poor, in-
dustrious, and lacking in other skills—of Russian Jews
and Italians. Since many of the Russian Jews had
previously developed skills in the needle trades, gar-
ments quicklybecame the Jewish trade, though special-
ization was gendered as men worked on tailoring
(coats and suits) while women worked on the lighter
trade (dresses, undergarments, and children’s clothes).
That same immigrant labor force is today Latin
American and Asian.

Ethnic enterprise—the concentration of certain
immigrant groups in small business—describes the
immigrant experience of yesterday (Jews, Chinese,
Italians, Greeks) as well as today (Koreans, Arabs,
Chaldeans, Cubans) in the US. The unpaid family
labor donated by women—wives, daughters, mothers,
grandmothers—is a large part of what allows immi-
grants to amass profits and turn them into savings that
are reinvested in the development and growth of
family businesses. Thus, women’s contribution is the
key to the success of these enterprises and to the
achievement of the class position best described by
the phrase la petite bourgeoisie.

Women immigrants also figure importantly as
technicians, teachers, doctors, and nurses. Shin and
Chang’s (1988) study of how Korean immigrant
physicians are incorporated into theAmerican medical
profession found that women physicians were much
more likely to immigrate to the US than men.
Moreover, while all immigrant physicians were more
likely to enter the peripheral specialties of American
medicine, gender contributed significantly to that
peripheralization.

4. The Public and the Pri�ate

Research on immigrant women has sought to chron-
icle both the private world of immigrant women and
their families, as well as the contribution immigrant
women made to the private sphere of other women’s
families. Weinberg’s (1988) study of The World of Our
Mothers (so deliberately a corrective to Howe’s (1976)
The World of Our Fathers) on the Jewish immigrant
experience in New York city at the turn of the century
showed how the lives of Jewish immigrant women,
centered on the domestic sphere, differed from the
lives of men, defined by work and the synagogue.
Moreover, immigrant women played a mediating role
between the old world and the new. Immigration
exposed daughters to the ways of a modern, secular
world they were eager to accept. Mothers themselves
clung to traditional, Orthodox ways. But within the
family these women, who lived for and through others,

9837

Migration to the United States: Gender Aspects



played the role of mediators between fathers and
daughters.

The labor that immigrant women donated as ser-
vants also contributed to the changing role of the
housewife in America. Matthews (1987) pointed out
that the cult of domesticity arose in the early to mid-
nineteenth century among middle class and upper
middle class women because the availability of dom-
estic servants allowed time for the development of the
arts of baking and needlework. While historically
women had relied on other women as ‘help,’ and
worked side by side with them on domestic chores, in
the nineteenth century ‘domestic servants’ that re-
quired supervision replaced the ‘help’—a change that
was facilitated by the increasing number of poor
immigrant women coming to America. While in
mid twentieth-century, American technology (dish-
washers, microwaves, and the like) replaced the
servants, at the century’s end, poor, immigrant women
again began to serve as domestic servants as the dual
career marriage now rendered it a necessity (cf. Repak
1994).

The deeply felt needs of immigrant women also
found expression in their popular, religious tradition.
In his analysis of the devotion Italian immigrants
in New York poured onto The Madonna of 115th
Street, Orsi (1985) underscored that while the Mad-
onna came from Italy with the immigrants, and as such
was a symbol to all Italians of nation, history, and
tradition, above all she was a woman’s devotion as
these women turned to the Madonna with petitions for
help with the hardship and powerlessness of their lives.
That private relation became public at the annual festa
when both men and women participated as a com-
munity that served to regenerate their national culture
and to console them for the physical and spiritual
trials of immigration.

5. Conclusion

In sum, gender plays a central role in the decision
to migrate and the composition of the migration
flows, composition which holds consequences for the
subsequent form of immigrant incorporation. The
experience of immigration also profoundly impacts
the public and private lives of women—their labor
force participation, their occupational concentration,
their religiosity, their marital roles and satisfaction,
and their autonomy and self-esteem. Hence, difficult
as the experience of immigration was, it was often far
more positive for women than for men, as it allowed
women to break with traditional roles and patterns of
dependence, join the labor force, and assert a new-
found (if meager) freedom (cf. Foner 1978). Pessar
(1984) studied Dominican women immigrants that
had previously not worked in the Dominican Republic
but went to work outside the home for the first time

in the US. This change transformed the patriarchal
roles in the household, heightened the women’s self-
esteem, increased their income, as well as their capacity
to participate as equals in household decision-making.
However, employment did not provide women with a
new status as working women that challenged or
subordinated their primary identities as wives and
mothers. Rather, it often reinforced these very iden-
tities, allowing women to redefine them in a more
satisfying manner than prior to the migration.

See also: Economic Development and Women; Family
and Kinship, History of; Feminist Economics; Gen-
der and Place; Gender, Economics of; Migration,
Economics of; Migration: Sociological Aspects; Mi-
gration, Theory of; Wage Differentials and Struc-
ture; Work, Sociology of
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S. Pedraza

Migrations, Colonizations, and Diasporas

in Archaeology

Migrations are the basis for widespread human
presence in the world today. The specificity of human
migrations is related to their adaptive mode, and is
entirely different from animal dispersions. The flexi-
bility of cultural systems permits, in principle, their
adaptation to any natural environment encountered.
Thus, this form of expansion can be broader and more
intense than modifications of a biological order.
Demographic developments occurring in human pop-
ulations due to technological adaptations are often
evoked to justify such human migrations. However,
causes of a metaphysical order seem to act more
powerfully to drive populations toward dispersal.

Regardless of the cause(s), migrations are a constant
observable in human behaviour up to the present. In
reality, a sedentary way of life seems rather to
constitute an exception rather than the rule, con-
sidering the immense history during which humanity
was exclusively nomadic. Once techno-economical
capacities were adequate, they were immediately put
to use for displacements which required new forms of
adaptation of the social group, including the readjust-
ment of values.

In terms of methodology, we often distinguish
seasonal migration from permanent displacement. In
practice, the distinction is reduced rather to a notion
of scale, applied to time, rates and proportions of
migrations. Humanity being a mobile species, its
territorial extension was a result of perpetual move-
ment and only large-scale phenomena can be con-
sidered permanent where diversity is constant and
processes unending.

From the beginning, the distinctive feature of
humanity was its ability to leave the natural en-
vironment favorable to the way of life followed by
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Figure 1
The first Acheulean migration in Europe passed from Africa to Spain via Gibraltar, after an earlier population from
Asia arrived in Europe with a flake-based industry (after Roe 1981)

other primates. Via bipedalism and the manipulation
of objects, man was able to leave the protective and
nourishing environment of the tropical forests. The
bipedal position, adapted to open environments,
provoked these displacements, while a meat-based
diet compensated for the loss of calories from vegetal
foods, which were greatly reduced in the new savannah
environments. Migration and the cultural adaptation
that bipedalism and such a diet necessitated, were
therefore the driving forces behind the origins of

humanity. The freedom acquired in relation to
environmental determinism became the inevitable
destiny of humanity, under the ultimate threat of
its complete disappearance.

The natural environments successively encountered
in the process of hominid expansion toward northern
latitudes, required the development and adaptation
of more complex and suitable physical forms (Wolpoff
1998, Klein 1989). These early migratory movements
extended to the north and east of the Old World, each
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Figure 2
A: Magdalenian movement in hilly regions during the Dryas I. B: Dual movement during the Late-glacial, toward
the northern plains and west across the then-dry North Sea (after Otte 1996)

time reaching new areas and demanding new dietary
resources. The two keys explaining the range and the
success of these migrations are the production of tools
and the use of fire. Both were invented through
imagination and audacity, forces that alone hold the

explanation for such pioneering enterprises (Fig. 1).
Humanity eventually progressed throughout history
according to this continuous thread of making ever-
more extended territorial conquests—towards the
islands, the Americas, the moon. No force other than
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Figure 3
Two forms of migrations are observed in the northern plains during the Late-glacial: conquest in the eastern hilly
regions and seasonal movements from north to south, following fluvial axes (after Otte 1997b)
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Figure 4
While Magdalenian migrations followed the axis of the plateaus, the northern plains were crossed by Hambourgian
and Creswellian groups (after Otte 1997b)

imagination pushed humanity, yet—retrospectively—
we can retrace the high points, the pauses, the
adaptations and changes in rhythm. Within the

confines of already-occupied areas, complex phenom-
ena resulting from contacts and exchanges proper
to humanity, were produced. These phenomena can be
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Figure 5
The first migration by modern humans in Europe met the established local Neanderthals. The Aurignacian
remained homogeneous with respect to people and traditions. At the margins of this movement, contact phenomena
arose: the acculturation of the Neanderthals by the Aurignacian culture (after Otte 1995)

classified in categories such as acculturation, colo-
nization, and diaspora.

In order to appreciate the movements of migration
toward unoccupied areas, the examination of con-
quests on the margins can be instructive. For diffusion
to the high seas of Oceania, migration is clearly linked
to the mastery of navigation. An analogous situation
is found on the northern margins of Europe during the
Late-glacial: Hambourgian and Magdalenian reindeer
hunters overcame climatic constraints as temperatures
rose (Figs. 2–4).

In order that massive displacements towards un-
occupied regions may take place, technological equip-
ment, in the subtlety of their elaboration, permitted
adaptation to new environments and not simply to
climatic modifications. This ‘call to conquest’ and the
temptation of mobility seem to act as the only agents
leading to displacement. Within occupied areas, more
limitedmigratory cycles can be observed, e.g., seasonal
rounds (following the displacement of herds) or for
ceremonial reasons (trade�exchange, marriage). These
are such that potential mobility remains constant and
is effectively begun from the moment that a threshold
of ability is attained in relation to new constraints in a
foreign environment. Technology, hunting and group
solidarity therefore had to become specialised before a

migration could take place outside the original area of
development.

The conquest continues east to Easter Island and
north to Scandinavia. The case of the Americas
remains perhaps the most revealing: migrations first
followed the Siberian coast, then the islands of
Beringia, and finally the northwest Pacific Coast.
Migratory waves then switched from the high latitudes
to the southern opening formed by the Californian
coast. The invasions, extremely intense in North
America, passed through a bottleneck between glaciers
where modes of adaptation could reverse abruptly.
In other terms, it seems quite probable that the first
migration took place via coasts, directly toward the
south. This would explain the early dates in South
America (e.g., Brazil). Moreover, the northern plains
were colonised later: either after the separation of the
glaciers to the north or even by a return, coming from
the south after having crossed the continent only in
Central America. As means of communications were
developed, displacements were organized, first by
coastal or marine environments, later by land. The
modes of occupation of the prehistoric Americas still
reflect migratory waves following the first conquest.

The contacts with the cultural milieus already in
place during migrations appear more complicated
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Figure 6
The LBK appears as a movement of colonization from a cultural center in modern Hungary. The settlers kept
contact with nuclear areas and remained stable (after Otte in press)
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Figure 7
The LBK expansion represents the clearest model of prehistoric colonization: artifacts remained unchanged over a
vast territory and are radically different from those found in preceding periods in the regions crossed (after Keeley
1996)

than simple adaptation to new environments. Some
classic cases are known. One example is the arrival of
modern humans in Europe, evidence of which is given
both by a new anatomical form and by a completely
novel system of symbolic and technological behavior.
We can be certain at least that a migratory wave from
external populations can be revealed at the level of
their customs, and attested by archaeology. A point
of contact is then established, as it was with the
Celts or the Germans, whose migrations were—else-
where—attested by texts. A double control confirms
the validity of archaeological data in the study of
migration: anthropological on one hand, historical
on the other. The Aurignacian trail crossed a Europe
already regularly occupied by Neanderthals of the
Mousterian culture.

The two milieus are clearly opposed, according to
archaeological data, but on the margins, acculturation

phenomena were produced locally, evidenced by
‘mixed’ assemblages: the Chatelperronian industry,
foliate point cultures (Fig. 5). In this way, tertiary
phenomena (acculturation) emerge, from which later
cultures develop. The case of the Aurignacian, at first
clearly imposing itself, then completely disappearing
in favour of a local Gravettian, forms a good example
of migrations melting into a new and finally dominant
population. These types of migrations to already
occupied regions, occur throughout the Palaeolithic
with more or less clarity.

Another instructive case is illustrated by the
southern Solutrean industry which includes one ele-
ment that seems to originate in North Africa and
another from northern Gravettian migrations. When
these two movements from north and south met, a new
region of acculturation made its appearance, pro-
voking the creation of a culture (the Solutrean) lasting
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Figure 8
Small groups of Bell Beaker people had an enormous territorial expansion. They are characterized by graves, a
particular ceramic form and copper objects. Their distribution, superposed on to local traditions, evokes the
diaspora observed in historical times (after Briard, in Mohen 1996)

several thousand years in Southwest Europe. Only
general artistic trends reflect continuity with the
preceding period, tracing their development under a
harmonious form. Other elements of a stylistic charac-
ter are profoundly modified at the end of the period of
contact between these two opposing migratory waves.

A third migratory model also appears within the
archaeological domain: the establishment of colonies,
far from their points of origin but maintaining contact
via exchanges with the intervening regions. This mode
of colonization is well known from recent historical
periods: Greek and Roman colonies, and later Euro-
pean colonial expansion. Colonial migrations first
appear during the LBK (Linearbandkeramik) period
of the Neolithic, six thousand years ago, when early

Neolithic groups expanded across the European con-
tinent from the east and south-east.

The settlers traveled in a distinctive manner, under a
permanent form but without modifying their own way
of life, in this way maintaining contact with their
original culture. The LBK people had an architecture
and an urbanism in balance with a stable economy
(agriculture and animal husbandry) and an effective
and appropriate technology (production of ceramics,
grindstones, polished adzes). A coherent way of life
was harmonized with a new, totally mastered, en-
vironment. Contacts with indigenous populations
modified the internal equilibrium acquired by the new
arrivals. Archaeological data clearly illustrate this
migratory model, with a great constancy presented by

9847

Migrations, Colonizations, and Diasporas in Archaeology



Figure 9
Methodological example of distribution of a particular type of decorative elements along the Baltic coast. These
Germanic elements identify an ethnic group and permit us to follow their migrations until the time of Christ (after
Bo� hm 1996)

habitats and ceramic styles (Figs. 6–7). Contacts are
revealed by the long-distance exchange of raw
materials from previously occupied regions. The im-
pression of a strong cultural unit thus dominates the
entire area of expansion of the archaeological culture.

Finally, the diaspora shows a people whose
migrations are integrated into other milieus within
disturbing their existence and nature. Modern cases
are eloquent and well known, such as the Armenians,
the gypsies and the Jews. Archaeological cases of
widely dispersed cultures superimposed on to local
traditions yet remaining stable, are also known. For
example, the Bell Beaker people during the Neolithic
period, identified by the presence of distinctive,
globular goblets, were spread across western Europe,
particularly along seacoasts and rivers. Their simple
burials, individual and with highly standardized grave
goods, suggests the existence of a network of traveling
merchants, perhaps linked to the exchange of the first
metals (Fig. 8). Cultural links remain obvious between
these different populations, because they participated
in an extended exchange network over a vast territory.
However, not a single center seems to exist as a
unifying and referential model for the culture.

Migrations in archaeological contexts are thus

frequent and refer to all humanity. We are able to
recognize clear traces throughout virgin territories
such as the Americas or northern Europe: here it is
the artifacts themselves which directly retrace the
paths of human expansion. Stylistic criteria permit
us to recognize different cultures and to follow their
movement across space and through time.

Mitigating cases where such migrations are super-
imposed on indigenous populations demand a dif-
ferent and more elaborate methodology. The styles of
equipment must be compared between the two groups
in order not only to distinguish them but also to
identify possible symbioses or influences. Maps of
dispersion aid, stage by stage, in understanding
archaeological evidence across space (Fig. 9). In order
to distinguish the influences of possible convergences,
and similarities produced in different environments
but at similar developmental stages, critical analysis
must be applied to the archaeological record. The
classic case, for example, is the Late Mousterian in
Europe, where the same ‘inventions’ are known across
all cultural environments in different regions but in
similar circumstances. Migration can only appear in
the global distribution and cohesion of a phenomenon,
paired with territorial expansion. The more stylistic
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Figure 10
Historical migrations (here, the Slavs) are reconstructed by the distribution of languages, written sources and
archaeological information (after Ko� c� ka-Krenz 1996)

criteria are elaborated, the less random they are, and
the more therefore they correspond to the system of
values conveyed by a homogeneous population. It is
this general key which archaeologists follow in their

reconstructions of displacement. Although this law is
not infallible and demands constant vigilance, com-
parisons with recent culturally well-defined peoples,
permit us to ensure its effectiveness (Fig. 10).
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See also: Demographic Techniques: Data Adjustment
and Correction
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Military and Disaster Psychiatry

1. Introduction

Whether by force of humans or nature, massive
destruction creates an atmosphere of chaos and
compels individuals to face the terror of unexpected
injury, loss and death. In times of disaster or war,
psychological injury may occur as a consequence
of exposure to physical injury, disruption of the
environment, or the terror or helplessness produced
by these events. To address such injury in a timely
manner, mental health care must be provided in
environments near chaos and destruction, as well as in

the hospital. The disciplines of military and disaster
psychiatry address care demands in nontraditional
environments and in mass casualty situations, where
resources are overwhelmed. Care in these environ-
ments relies on contributions not only from psy-
chiatrists, but also from other physicians, social
scientists, epidemiologists, psychologists, nurses and
emergency responders such as police and firemen.

This overview of military and disaster psychiatry
begins with an examination of the consequences of
disasters and wars for communities, and the evolution
of medical responses to these traumatic experiences. A
discussion of the phenomenology of trauma-related
psychiatric morbidity and principles of prevention,
mitigation of consequences, and management follows.
Finally, transnational economic, ethical and legal
trends are presented as issues requiring further study.

2. Practice En�ironments in Military Operations
and Disasters

‘Disaster’ has numerous definitions. The word is
derived from the Latin dis (‘against’) and astrum
(‘stars’)—‘the stars are evil’. A disaster such as an
earthquake or a flood overwhelms a community’s
capacity to respond. The distinction between ‘natural’
disasters (e.g., earthquakes) and human-made or
technological ones such as explosions, or train
derailments is increasingly difficult to make. For
example, much of the death and destruction from an
earthquake may be due to poorly constructed
housing—thus, there is a human-made element to the
consequences of even ‘natural’ disaster. From a
psychological standpoint, a more critical distinction
concerns whether the disaster was inflicted inten-
tionally, as is the case with acts of war or terrorism.

War may be defined as a political act (generally
involving violence) to achieve national objectives or
protect national interests. During the last 30 years,
militaries around the world have increasingly become
involved in peacekeeping and humanitarian relief
missions. The use of military forces in these endeavors
also maintains a country’s influence and minimizes
political instability in the affected nation.

The potential stressors in all disaster environments
include exposure to the dead and grotesque, threat to
life, loss of loved ones, loss of property, and physical
injury. Although the military brings supplies and
a portable living environment to protect soldiers,
civilians (frequently exposed to combat environments
inmodern times) may be subject to large-scale devasta-
tion, become refugees, and experience shortages that
threaten life. Frequently, such victims do not receive
treatment for psychiatric symptoms that emerge from
bombings, battle, rape, torture and unrestrained
murder. Although an earthquake may be concluded
in seconds, the consequent traumatic experience may
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continue for weeks, months and possibly years. For
both soldiers and civilians in combat environments,
exposure over time may include anticipated or entirely
unexpected life-threatening experiences followed by
daily life in an austere and disrupted environment.

The emotional and behavioral responses following
a disaster occur in four phases. The first immediately
following a disaster generally consists of strong
emotions including feelings of disbelief, numbness,
fear and confusion—normal emotional responses to
an abnormal event. The second phase usually lasts
from a week to several months and is accompanied by
the appearance of assistance from outside agencies
and communities. Adaptation to the austere environ-
ment as well as intrusive symptoms (unbidden
thoughts and feelings accompanied by hyper-arousal)
occur during this phase. Somatic symptoms such as
fatigue, dizziness, headaches and nausea may develop.
Anger, irritability, apathy, and social withdrawal are
often present. The third phase is marked by feelings of
disappointment and resentment when hopes for aid
and restoration are not met. Here, often, the sense of
community is weakened as individuals focus on their
personal needs. The final phase, reconstruction, may
last for years. During this period, survivors rebuild
their lives, make homes and find work using available
social supports. Individuals may progress through
these phases at various rates. Many persons may be
unable to reconstruct their lives fully and instead
develop persistent symptoms.

The causes of disaster andwar have been historically
attributed to sources ranging from the gods, to the
wind of a passing cannonball, and various natural,
unnatural or supernatural sources of contagion.
Emotional consequences of disaster are described in
the Iliad, and references to the terror induced by the
attack of this hero are diverse. Ancient Greeks
attributed epidemic illness to Apollo’s wrath after the
desecration of his temple. The French military surgeon
Larrey commented clearly on the ill effects of war
upon the health of Napoleon’s soldiers. Others
commented on combat-related pathological behaviors
during the US Civil War, and recent studies have
noted the descriptions of veterans of that war
hospitalized for symptoms very similar to those of
today’s Post Traumatic Stress Disorder (PTSD).

The science of neurology entered military medicine
with Weir Mitchell’s work during and after the Civil
War. Over the remainder of the nineteenth and
twentieth centuries studies increasingly distinguished
between diseases of the nervous system for which
traumatic lesions could be demonstrated and those
for which no such lesion could be identified. The
concepts of neurasthenia, dissociation, hysteria and
psychological suggestion were developed to define
psycho–neurological states without demonstrable
anatomic abnormality.

Military physicians in the Russo–Japanese War
made similar diagnostic distinctions. Recognition of

the ‘nontraumatic’ injuries that followed railway
accidents and other technological disasters occurred
at the same time. Military psychiatric experience in
World Wars I and II led to the development of specific
treatment principles. During World War I, physicians
from various armies addressed the problem of soldiers
with emotional or behavioral disturbances with a
variety of diagnostic labels such as shell shock,
gas neurosis and conversion paralysis. Treatment
ranged from prolonged psychiatric hospitalization, to
punishing electric shock and various talk therapies.
Gradually, US, Canadian and British forces incor-
porated into their treatments the expectation that
these soldiers return to battle after brief evaluations.
German military scientists recognized the importance
of unit cohesion in mitigating psychological injury.
Elsewhere, efforts were made to screen out soldiers felt
to be at risk for psychological disturbances on the
assumption that these soldiers were genetically weak.
Although the terms proximity (treatment near the
combat zone), immediacy (early identification of
stress-related disorders), simplicity (treatment with
rest, food and brief support) and expectancy (ex-
pectation of prompt recovery and return to duty)
were defined in later conflicts, these practices evolved
to varying degrees during World War II. These
principles, along with the development of psycho-
tropic medications, the failures of screening programs,
and the recognition of the problems of drug abuse
in operational environments greatly influenced the
management practices of subsequent military and
disaster responders.

Civilian physicians have also long recognized the
trauma of war as a cause of human suffering. In 1859,
Jean Henri Dunant arranged for civilian medical
services for the injured after observing soldiers die
from lack of medical attention during the Battle of
Solferino. His efforts led to the establishment of the
International Red Cross, and to international guide-
lines for humane care to the sick and wounded in
times of war. During the later part of the twentieth
century the Red Cross, and other international
medical and relief agencies such as Doctors Without
Borders increasingly provided mental health-related
consultation, education and direct care in the after-
math of war, natural and human-made disasters. The
World Health Organization and the Pacific–Asian
Health Organization have also supported inter-
national disaster relief efforts.

3. Phenomenology

3.1 Symptoms �ersus Functioning

Military and disaster psychiatry must address the
clinical concerns of identified patients, but must also
strive to prevent potentially incapacitating morbidity
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in entire populations. Distress-related symptoms
are universal during disasters and combat. Initial
psychiatric response in the aftermath of war and
disaster must focus on mobilizing effective function-
ing. Symptoms occurring in persons who are not
impaired are a secondary concern. Such symptoms can
become ‘medicalized’ if clinicians cause impaired
functioning by unjustifiably reinforcing a view that
symptoms are due to a disease. While the ultimate
label given to clusters of symptoms has political,
economic and research-related significance, the self-
perception that one is ill can become a powerful
determinant of impaired functioning both during and
after combat and disasters.

3.2 Military Operations, Disasters and Psychiatric
Syndromes

Much of military and disaster psychiatry focuses on
the myriad behavioral reactions to stressful events—
‘stressors’. Well-defined psychiatric syndromes de-
scribe many of these responses. The precipitating
stressor for PTSD involves a threat to the physical
integrity of self or others, so immediate that the
exposed individual suffers a potent sense of helpless-
ness, horror or fear. A characteristic distress response
may follow such trauma. This response consists of
symptoms that involve: (a) ‘reliving’ the original event
(e.g., nightmares, distressing vivid recollections or
fear when exposed to events resembling the original
trauma); (b) numbing of responsiveness or behavioral
avoidance of events or situations that somehow
resemble or symbolize the original trauma; and (c)
symptoms of increased vigilance, such as exaggerated
startle, outbursts of anger or other evidence of
hyper-arousal. If these symptoms of severe distress
persist for over a month, then a diagnosis of PTSD
is appropriate. Symptoms may first occur months
or even years after the triggering event, but this
is not the norm. If symptoms occur within the first
month after the trauma and have not lasted longer
than a month, then Acute Stress Disorder (ASD) is
diagnosed. Controversy persists regarding the diag-
nostic validity PTSD, probably because it was defined
in the aftermath of the Vietnam War in the wake of
political and antiwar pressures. Nonetheless, PTSD
and ASD are conceptualized as modal distress
responses to severe or catastrophic stressors, and have
been as carefully defined and delineated as other
psychiatric disorders.

Disabling distress reactions occur in response to less
significant trauma and present in patterns not de-
scribed by PTSD or ASD. Adjustment Disorder, for
example, is a maladaptive behavioral and�or emotion-
al response to a diverse array of stressors. Conversion
Disorder may be diagnosed when one develops un-
explained symptoms or deficits affecting voluntary
motor or sensory function (e.g., sudden paralysis of
the ‘trigger’ finger) without demonstrable neuro–

anatomical injury. Bereavement, a normal grief re-
action after the death of someone who is valued or
loved, may also occur in response to losses incurred
during war or disaster. Other distress responses to war
or disaster include anxiety and depressive syndromes,
and antisocial behavior (involving acts of violence,
criminal behavior, military misconduct, or war-related
atrocities). Alterations in health-related behaviors
(e.g., misuse of tobacco, drugs or alcohol, poor eating
habits) may also develop after exposure to disaster or
war.

3.3 Battle Fatigue

The term ‘battle fatigue’ provides a framework to
encompass the variety of responses to operational
stress, but does not define a specific constellation of
symptoms, as in Major Depressive Disorder or PTSD.
A wide range of physical and emotional symptoms
and signs can occur among individuals with battle
fatigue including gastrointestinal distress, tremulous-
ness, anxiety, perceptual disturbance, a sense of
unreality, and a dazed look (i.e., ‘thousand-yard
stare’). The diversity and non-specific nature of
presentation distinguish this entity from ASD. Battle
fatigue occurs in combatants who have exhausted
physiological and psychosocial coping mechanisms
with the intense combat experience. Minor injury,
parasitic infection, starvation, heat exhaustion, and
cold injury may decrease the coping resources of a
combatant.

3.4 Medically Unexplained Physical Symptoms

War historians have observed that unexplained physi-
cal symptom syndromes are common sequelae of
combat since at least the US Civil War. Syndromes
such as ‘soldier’s heart’ and illnesses characterized by
physical symptoms attributed (by sufferers) to war-
related exposure to Agent Orange are examples.
Contentious debates between scientists, clinicians,
veterans and their advocates, and journalists persist
around putative etiology. Some argue that the con-
sistent appearance of these syndromes after war speaks
to the likelihood that psychosocial factors contribute
to their etiology.

3.5 Other Psychiatric Illnesses

Depression, anxiety disorders and personality changes
have all been associated with exposure to the trauma
of disaster and war. These psychiatric disorders may
be accompanied by somatic complaints. Such illnesses
have been described in large numbers of persons
exposed neither to war nor other disasters. Therefore,
biological, genetic and environmental risk factors are
all likely involved in the development of these illnesses.
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4. Etiology and Epidemiology

4.1 Predisposing Factors

PTSD, other anxiety and depressive disorders, and
physical symptom syndromes are more frequently
diagnosed among women than men in association
with any given stressor. Explanations for this involve
neurobiological and psychosocial factors including
the greater rate at which women seek treatment for
stress-related symptoms and that duration of illness
(e.g., PTSD) may be longer for women and therefore
more likely reach clinical attention. Men are at higher
risk for post-war problems with alcohol and substance
use, and antisocial and violent behavior. Gender-
specific neurophysiological factors as well as cultural
factors are again implicated in these differences.

Level of functioning after combat and disasters also
relates to pre-trauma functioning. Individuals who
functionmarginally in various roles (e.g., occupational
and social) prior to disaster or combat exposure are at
increased risk for poor functioning after trauma
compared with individuals who were previously
high functioning. Individuals who have successfully
negotiated past traumatic experiences may be resilient
(‘hardened’) in similar future situations. However, if
past traumatic events resulted in PTSD or psychiatric
distress syndromes, subsequent traumatic exposures
may make future episodes of these disorders more
likely.

4.2 Protecti�e Factors

Protective factors may be present to varying degrees in
groups such as military units, police, or firefighters
exposed to trauma. Strong leadership can create
powerful loyalty and interpersonal cohesion with
populations. Potent leaders can create a unit dynamic
wherein leaders are so valued and trusted by members
of the unit as to enable voluntary participation in
extremely high-risk combat or rescue–recovery situa-
tions. A common symptom of poor leadership is the
occurrence of destructive inter-group conflicts and
organizational splits.

An axiom of professional soldiers is ‘we will fight as
we have trained, therefore we must train as we expect
to fight’. If the level of training is high, individuals in
the unit (military or civilian) more frequently trust
ingrained basic principles aimed at supporting one
another in a quest for mission success. Recently,
nonmilitary disaster responders (firemen, police,
physicians and civic leaders) in developed countries
have assembled to train for response to terrorist attack
or natural disaster. Government emergency pre-
paredness agencies such as the US Federal Emergency
Management Agency are increasingly coordinating
such training. The quality and extent of fit between
persons, equipment (e.g., comfort and mobility of

chemical protective suits, familiarity with operation of
remotely controlled bomb or mine detectors or per-
sonnel recovery devices), and the environment may
modify stress responses of individuals or communities.
The extent to which the living or working environment
may modify response is evident in studies of those
forced to exist in close quarters for extended periods of
time with only limited contact with the outside world,
such as those aboard ships or submarines. The ‘fit’
between pilot and aircraft as well as between aircrew
members may be improved through specific training.
Finally, the effectiveness (or perceived effectiveness) of
leadership response to crisis is a factor that may
modify community response.

4.3 Precipitating Factors

Precipitating factors are the proximate circumstances
that initiate the various sequelae of trauma. For
disaster responders and military populations, deploy-
ments and peacekeeping missions disrupt families
and are often ‘poorly timed’ with regard to other life
events. High intensity and duration of disaster or
combat exposure relate directly to the likelihood of
psychiatric casualties. Specific experiences, such as
physical injury, witnessing grotesque deaths, torture
or other atrocities place individuals at increased risk
for adverse mental health consequences. Victimization
in the form of rape, harassment, or assault can
precipitate distress reactions in those victimized. Sex-
ual assault is a potent precipitant of adverse neuro-
behavioral changes.

4.4 Mitigating and Perpetuating Factors

Ongoing factors, including the security and safety of
recovery environments, extent of secondary trauma-
tization and—in military populations—rotation
schedules, extent of recognition or compensation for
efforts and belief in the mission effect the rate and
severity of distress symptoms. Symptoms in civilian
victims of war or in the aftermath of disaster may be
mitigated or exacerbated by perceptions of community
leadership’s preparedness for disaster, response to
crisis, recognition of ‘heroes’, and provision of medi-
cal, financial or emotional assistance both immediately
after crisis, and over time.

Nonmilitary, nongovernmental organizations such
as the American Red Cross and the Salvation Army
help to minimize the stress following a disaster. By
attending to basic human needs such as food, clothing
and shelter, they reduce both the psychological and
the physiological effects of the event. In recent years
the Red Cross has developed training for volunteer
health care workers to recognize, minimize and treat
stress responses in disaster workers and victims of
disaster.
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5. Management and Care Deli�ery

5.1 General Principles

Often disasters or military conflicts shatter the ex-
pectation of a just and safe world within populations
where notions of basic justice and safety are cultural
norms. In such populations, establishing the sense of
safety and expectation of justice is an important aspect
of recovery. Other interventions vary with the stage of
the disaster. Initially, establishing a safe environment,
and managing life-threatening injury and disease
possibilities, such as those resulting from infection or
absence of potable water, can be the most important
psychiatric interventions. Subsequently, identifying
high-risk populations such as disaster workers, fire-
fighters, police, persons at impact zones and children
can focus intervention strategies. Outreach programs
are critical, since disaster victims rarely seek mental
health care. Those who are physically injured are also
at great risk for psychiatric disturbance. Educating
medical and community groups about normal re-
sponses to abnormal events as well as when mental
health referral is indicated is an important part of
outreach programs. Advising community leaders on
expected behavioral problems and needs is required to
ensure availability of resources to care for victims.
This work must involve planning for expected natural
or human-made disasters, and allocating funds for the
care of anticipated victims before disasters actually
occur.

Responsibility for preventive measures, and recog-
nition and treatment of the psychological con-
sequences of such wars and disaster cannot be limited
to the few (if any) available psychiatrists. General
physicians, psychologists and other social scientists
must use their diverse skills to care for disaster and war
victims. They must diagnose and treat disorders
associated with trauma, (e.g., PTSD, depression and
anxiety disorders), provide consultation to medical
and surgical colleagues and other first responders, and
educate community leaders about predictable re-
sponses to abnormal events.

5.2 Military Mental Health Care

The US military has attempted to decrease the
incidence and severity of combat and operationally
induced psychiatric disorders. Mental health teams
are now routinely assigned to US forces in combat and
deployed operations other than war. Each branch
of the US military service has specialized rapid
intervention teams to provide consultation and acute
treatment to units that have experienced traumatic
events. These teams instruct commanders on likely
behavioral responses to stress and recommend lead-
ership actions that may reduce negative responses to
stressful situations. Post-incident debriefings assess

the effect on the unit, and attempt to reduce long-term
consequences of traumatic events. Open discussion of
an incident is believed to foster unit cohesion, facilitate
accurate individual and group understanding, and
reduce the development of psychiatric disorders.
However, in the few groups actually studied, there is
no convincing evidence that acute incident debriefing
has any effect on the later development of psychiatric
illness. Debriefings may be useful in identifying indi-
viduals who require further mental health attention
and decreasing individual isolation and stigma.

Despite the absence of consensus data supporting
their effectiveness, there is increasing interest in
expanding the use of rapid intervention teams. The US
military currently proposes to establish a unified,
multi-service policy on the composition and use of
these teams. This effort follows the widely publicized
‘Gulf War Illness’ complaints of veterans from that
campaign. Some believe that since these symptoms are
largely tied to psychological problems, increased
attention to stress during military operations could
have reduced their incidence or severity.

Different missions, patterns of deployment, and
medical support systems among US military services
pose major problems to the development of a unified
approach to managing operational stress. Armies
typically deploy large units for extensive periods of
time and allocate large amounts of medical assets to
support these units. This medical support includes
specialty services. The US Navy and Marine Corps
deploy smaller units both at sea and ashore. General
medical officers and nonphysician providers furnish
medical support, and specialty care is not routinely
available in the operational theater. The US Air Force
has both short- and long-range missions. Operational
stress management doctrine must consider these
differences. Military physicians also provide medical
and psychiatric assistance to civilian populations in
times of natural and human-made disasters. In ad-
dition to direct patient care, military psychiatrists
consult with community leaders and with civilian
physicians not accustomed to responding to large-
scale physical and emotional traumas.

In the USA, definitive treatment of psychiatric
illness is often provided in the military’s system of
hospitals. Medical care is provided to active duty
personnel and to their families. Other mental health
specialists, nurses, social workers and psychologists
augment this care. Military members who develop
psychiatric disorders while on active duty are eligible
for medical retirement disability pay, and continued
treatment through a system of Veterans Administra-
tion hospitals. Individuals may be separated from
service due to personality problems without disability
payment or ongoing medical care from the military.

Other nations with recent wartime experience, such
as Israel and Croatia, have developed programs to
evaluate and treat soldiers and civilians exposed to
combat. Their experiences are somewhat different
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from the US, since they rely much more heavily on
reserve forces. These nations have a more inclusive
social medical infrastructure therefore treatment pro-
grams are less reliant on the military medical system.
Other nations are increasingly confronted with man-
agement of operational stress in peacekeeping and
humanitarian missions. Asian nations that have re-
cently experienced natural disasters and terrorist
events are also studying approaches to evaluating and
treating individuals exposed to trauma.

5.3 Medical Education

Several nations provide medical education specifically
for members of their armed forces. The US Congress
in 1975 authorized The Uniformed Services University
of the Health Sciences (USUHS) to provide medical
education and produce physicians for military service.
USUHS provides a four-year medical degree program
and a number of graduate degree programs in the
basic and clinical sciences. The USUHS Center for the
Study of Traumatic Stress conducts research, and
consults to communities, and federal and international
agencies on matters surrounding individual and com-
munity responses to trauma, disaster and war. Japan,
the UK and Russia are among nations with institu-
tions that teach military specific curriculum to military
medical care providers. As in other nations, these
countries also call to national duty physicians not
specifically trained in military institutions during times
of war or crisis.

6. Future Challenges and E�ol�ing Issues

As political, social, scientific, and technological factors
evolve, societies will change their responses to the
consequences of disasters and wars. Psychiatric prac-
tice associated with wars and disaster has changed
with the evolution of scientific understanding of
illness. In the future, the resources to deal with the
consequences of disaster or war and the relative
importance assigned to dealing with the resultant
injuries and disabilities are likely to be influenced by
political and socio–cultural values.

6.1 Ethical Challenges

The hyper-suggestibility of recently traumatized
individuals has provided an occasion for exercising
political influence and manipulating loyalties. Pro-
viding care in the mass casualty situation raises ethical
questions about the equitable distribution of resources
and the moral values to consider in determining
their apportionment. Governments in trouble have
withheld treatment to minority racial or political
groups—clearly an ethical breach. Since govern-

mental terrorism is a common form of terrorism, care
providers and leaders must be sensitive to the possi-
bility that disasters will afford tyrants an opportunity
to manipulate citizens for their own purposes.

To facilitate command assessment of troop health
status, militaries have denied members confidentiality
in medical communication. Mental healthcare pro-
viders must strike a balance between a promise of
privacy that encourages persons to seek care, and
responsible reporting to higher command regarding
situations that pose danger to larger groups. Thus dual
allegiance to both individuals and to the larger
community presents an ethical challenge that must be
negotiated by the military care provider. Persons in
extreme circumstances may behave in ways that they
later view as shameful. Shame may contribute to
posttraumatic symptoms and disturb one’s capacity to
use social supports. Disaster triage is frequently
carried out in large open areas that allow everyone
present to hear what patients say to caregivers. Given
the social stigma assigned to the manifestations of
psychiatric illness it is easy to understand both
patients’ reluctance to communicate and doctors’
reluctance to inquire. Perhaps re-educating the popu-
lation can reduce ethical and therapeutic problems
associated with stigma. However, altering deeply
ingrained cultural expectations is just as challenging as
providing privacy in chaotic triage environments.

6.2 Technological Ad�ances

New technologies in combat will modify the means of
sorting and treating persons with medical and psy-
chiatric injury. Future militaries in technologically
advanced nations are likely to become much smaller,
move rapidly across the battlefield, use advanced
sensors, and direct intense fire across a considerable
distance. These capabilities, coupled with the possible
use of weapons of mass destruction, will likely make
the battlefield more chaotic and inhospitable to human
life. Emergency care and evacuation of those with
disease and injury may become increasingly difficult.
The inability to maintain contact with rapidly moving
units may preclude returning individuals to their
original units. Future military casualties may increas-
ingly rely on care by unit buddies, medics and frontline
leaders rather than specialized medical units or
specialists at hospitals in the rear.

Underdeveloped nations may have limited access to
advanced technologies, so more traditional ways of
organizing medical and psychiatric practice may con-
tinue to be relevant.

The evolution of highly mobile units on widely
disbursed battlefields will decrease the opportunity for
exchanging rested troops from the rear area for those
exhausted by frontline combat. Provision of brief
respite for exhausted troops—a hallmark of man-
agement of battle fatigue—may become impossible
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as each individual may be performing a critical
specialized task. Small medical units operating within
the area of combat are likely to be eliminated from
this technology-intensive battlefield. While treatment
may by necessity move to the battlefront, medical
specialists at the rear may render triage decisions and
diagnoses through the use of telemedicine communi-
cation technology. Experience has shown that front-
line mental health providers take a pragmatic view of
acute psychiatric symptoms, and tend not to make
hasty formal diagnoses on overstressed troops. Rear-
echelon providers, by contrast, tend to assign formal
psychiatric labels that may be inaccurate and may
stigmatize troops without contributing to treatment.
Rear-echelon mental health specialists in future battles
must address the challenge of providing useful thera-
peutic advice from afar while avoiding meaningless
diagnostic stigmatization.

Advanced technology will have similar implications
for those responding to human-made disasters such as
terrorist attacks especially as terrorists gain increased
access to so called weapons of mass destruction
(chemical and biological agents). Clarifying the roles
of military and civilian responders in terms of triage,
treatment, consultation and education in any joint
response to crisis is another challenge for military and
disaster psychiatrists.

6.3 Cultural Issues

Social scientists note that responses to trauma may be
considered either normal or pathological, depending
on the interested party. Many have expressed fear that
mental health practitioners, motivated by profit, will
try to convince individuals experiencing normal un-
comfortable responses that they need treatment.
Overcoming this fear or the belief that accepting
assistance signals weakness is a challenge in circum-
stances where necessary and available external as-
sistance is rejected by a nation in crisis.

Most individuals exposed to traumatic events de-
serve to be reassured that with return to work,
community and family, they will recover. However,
some individuals (and perhaps some cultures) will
experience greater psychopathologic responses and
more prolonged symptoms following trauma. The
nature of the behaviors and symptoms associated with
trauma response across cultures is still uncertain. The
extent to which social supports, biological–genetic
predisposition, concurrent illnesses, andother political
economic parameters contribute to variability across
cultures is not known. While it appears clear that the
severity of the trauma is important, reliable measures
of severity remain to be determined. Trauma may,
under some conditions, create the opportunity for
personal growth as well, and further understanding
of this potential must also be exploited to reduce
morbidity.

7. Conclusion

Natural and human-made disasters result in traumatic
disruption of societal function. Wars and acts of
terrorism with their attendant large-scale death, injury
and destruction affect populations in much the same
way as massive natural disasters. Whatever the cause,
disasters and military operations leave in their wake
populations experiencing psychological disturbances
that have been described by social scientists, civil
leaders, physicians and other care providers through-
out the ages.

The consequences of exposure to disaster and war
may take the form of psychological disorders such as
PTSD or may manifest as various (and sometimes
more subtle) forms of behavioral change, anxiety or
depression. Symptoms may present at different times
during and after traumatic exposure. Many factors
complicate the evaluation and treatment of neuro-
psychological syndromes in the aftermath of war or
disaster. Resources are overwhelmed, life-threatening
illnesses require immediate treatment, and psycho-
logical casualties are often reluctant to seek assistance.

Progress has been made in identifying the nature of
trauma-related psychological responses. Predisposing,
exacerbating and mitigating factors have been identi-
fied. The value of multidisciplinary preparation and
training for disaster management and the need for
outreach programs have also been demonstrated.
Further study will focus and clarify the roles of
psychotropic medications and various forms of
psychosocial support and psychotherapy in the treat-
ment of war and disaster-related morbidity. With
technological advances and global economic shifts,
the nature of war and other human-made disasters will
change. Military and disaster mental health care
delivery must anticipate such changes to develop
improved methods of prevention, evaluation, and care
for individuals and groups devastated by war or
disaster.

See also: Disasters, Coping with; Disasters, Sociology
of;Military Psychology:United States; Post-traumatic
Stress Disorder; Reconstruction�Disaster Planning:
Germany; Reconstruction�Disaster Planning: Japan;
Reconstruction�Disaster Planning: United States
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Military and Politics

Virtually all nations have some form of military force
for protection against external foes, for international
prestige, and often to maintain internal order. The
relationship between a nation’s political life and its
military is a fundamental and enduring problem which
may be understood as a matter of managing the
boundary between them. Civil authorities desire to
control the military; but, militaries are more effective
when they are professionalized, which requires sub-
stantial autonomy and minimal civilian penetration
into their internal operations (Wilensky 1964).

1. Ci�ilian Control of the Military

The scale of the problem of relations between military
and politics differs between modern democracies and
less well developed and differentiated societies (see
Modernization, Political: De�elopment of the Concept).
In stable democratic regimes, widely accepted political
norms and formal institutional mechanisms serve to
maintain the boundary (see Political Culture). Hist-
orically, standing militaries have been viewed as

contributing to tyranny because of the expense of their
maintenance. In modern times they gain political
influence through symbiotic relationships with the
private enterprises that produce their weapons syst-
ems—the ‘military–industrial complex’ that former
United States President Eisenhower warned against in
1961.

Within democracies, institutions of civilian control
include constitutional, legal, and administrative mech-
anisms such as military budgets and establishments,
civilian confirmation of officer commissions, appoint-
ment of top military officials by civilian authorities,
and prohibitions on military employment for domestic
problems. Even powerful and popular military officers
who exceed existing boundaries may be removed from
their positions by their civilian superiors, as when, in
April 1951, US President Harry Truman summarily
relieved General Douglas MacArthur.

Professional, full-time military, consists of members
who devote all of their time to their duties, minimizing
conflicts of interest. In some regimes, civilian author-
ities worry about militaries with a capacity to compete
with their authority. In both communist and fascist
regimes, specialized political officers have been em-
ployed within military units with lines of authority
parallel to military commanders as a means of en-
suring the latter’s compliance with regime dictates.

However, such institutions are not effective absent
an underlying foundation of well-developed and
widely accepted norms in the broader political culture,
which may take centuries to develop (Landau 1971).
Political norms include general acceptance of military
subordination to civilian authorities and specific pro-
hibitions on serving officers engaging in political
activities such as legislative lobbying or standing for
elected or appointed office. These norms constitute
essentially a social contract about the roles and
functions of civil and military authorities, respectively.
The exact character of this contract tends to be
renegotiated over time.

In democratic regimes, such as Britain, a pattern of
norms developed over centuries in which both civilian
and military bureaucracies were subordinated to the
control of Parliament. In the United States, rep-
resentative political institutions were constitutionally
established before any other, with the result that
control of the military by civilian authority has never
been at issue, nor has the legitimacy of representative
institutions relative to the military (see Public Bureau-
cracies). In developing nations, representative poli-
tical institutions may still have to compete with the
military for legitimacy (Stepan 1971).

Development of separate and effective institutions
for domestic law enforcement and state militias,
combined with firmly established political norms
allowing employment of militias internally only in
extreme circumstances of natural disaster or civil
unrest, have reduced pressures to use military forces
internally.
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2. Military Participation in Politics

In developing nations, the military, because it tends to
be socially conservative, is typically the best organized
of institutions, and controls lethal force, has been both
motivated and able to act as an independent political
factor. It has superseded civil authority by coup d’etat,
influenced public policy by threat of intervention, been
used as an instrument of terror. It has made successful
claims for special privileges, such as special stores and
facilities,achieved largebudgetallocations,orachieved
direct military control of economic enterprises as in
former communist regimes.

When a nation’s military is dominated by particular
ethnic or racial groups, or by geographic regions, the
probability increases that it will be used in internal
political conflicts, or for repression of certain ethnic
groups, as events during 1999 in Indonesia concerning
East Timor have shown. Only occasionally has the
military acted to facilitate the establishment or res-
toration of democracy in such nations (see Democratic
Transitions).

Following World War II, because the perceived role
of the German and Japanese militaries in causing the
war, and of their role in supporting authoritarian
regimes, the Allies deemed it of utmost importance to
demilitarize both nations, including constitutional
proscriptions against the use of offensive military
force. Efforts by western democratic states to profes-
sionalize the militaries of developing nations in Latin
America, Africa, and Asia have been only partially
successful given the military’s role in internal political
control (O’Donnell and Schmitter 1986). It remains to
be seen whether analogous western efforts to assist
former Soviet-bloc militaries to adjust to existence in
democratic states will prove more fruitful (Linz 1996).

3. Autonomy for the Military

The military also benefits from well-defined bound-
aries between it and civilian politics. When militaries
are relatively insulated from civilian intrusion into
promotion and assignment to duty they have proven
more effective (Chisholm 2000). To the extent that
militaries are perceived by their civil societies to be
professional organizations whose members are en-
gaged in service to their nations and are not principally
mechanisms for patronage, nepotism, and informal
welfare, militaries are accorded a relatively higher
status (Janowitz 1960).

The use of force is usually considered at three levels
of analysis: strategic, operational, and tactical. Civ-
ilian leadership typically takes responsibility for the
strategic level of decision, advised by the military. The
mere presence of military capability may indirectly
influence decisions by civilian leaders about strategy.
In 1999, for example, NATO found it politically
feasible to intervene militarily in Kosovo because the

sophistication of its air forces promised military
effectiveness with low risk of casualties. Disputes
between civilian leaders and military officers most
often occur at the operational level of decision. The
military is usually primarily responsible for the tactical
level. In recent years, with dramatic improvements in
communications capacities, civilian leaders have be-
come increasingly involved in operational level deci-
sions, and even in tactical decisions, such as the
ill-fated US effort in 1976 to rescue the crew of the
merchant ship Mayaguez from their Cambodian cap-
tors.

Where civilian leaders have heeded their profes-
sional military officers on questions concerning the use
of force, ill-advised adventures and misuse of the
military have been less likely. As the technology of
warfare has become more complex, the need for expert
military advice to civilian decision makers has become
more acute. Civilian leaders have not always shown
themselves capable of seeking advice, or listening to it,
or understanding it. Ironically, senior military officials
are frequently less prone to use force than their civilian
counterparts. Changes in warfare have also effectively
doomed the hastily thrown together citizen army as an
effective means of national defense and created press-
ure for standing militaries.

4. Interpenetration of Military and Politics

Established boundaries do not mean impermeable
barriers, however. Historically, there has been concern
that a military set completely apart from civil society
might prove dangerous to the latter. In the late
nineteenth century the United States Navy relied
predominately on citizens from other countries to staff
its ships, and sailors were considered social pariahs to
be excluded from polite society, while officers were
drawn disproportionately from higher social strata.
Both factors contributed to separation of that service
from American civil life (Karsten 1972).

Universal conscription has lessened such separ-
ation, as have reserve officer training programs in
civilian universities, both of which create a regular
flow of individuals in and out of the military. This at
once increases civilian influence on the professional
military, enhances civilian understanding of the mili-
tary, and provides mechanisms by which militaries can
expand and contract in response to external threats.
Ironically, it also increases the potential political cost
of military actions, as the United States found with
Vietnam, and Russia discovered in its Chechen en-
deavors during the 1990s, in which parents of con-
scripts pressured the government to end the action.

Development of smaller, all-volunteer, career mili-
taries runs counter to this historical trend, and to the
extent that in the generations following World War II
fewer top civilian leaders in western nations have
performed military service, trust between civilian and
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military leaders appears to have diminished (Ricks
1997). Moreover, it may mean reduced understanding
by civilian leaders of the appropriate uses of and
limitations on military force as an instrument of
national policy, especially as nations expand the use of
their militaries for limited armed conflicts and for
operations other than war. Employment in the 1980s
of the United States Marines in Lebanon at the behest
of the State Department and against the opposition of
senior military officials exemplifies the misuse of
military forces at the operational level. Pressured to
act by domestic constituencies during various inter-
national crises, civilian leaders appear to turn to the
use of military force, even if they cannot achieve
the ends sought.

As a relatively closed institution and with socially
conservative inclinations, the military has often had
difficulty adjusting to changes in civil society. How-
ever, changes of values in the broader society do
penetrate the military, evidenced by improved treat-
ment of enlisted personnel. Desegregation and the
integration of women and gays into the military have
proceeded at a faster pace than in civilian institutions,
perhaps because of its hierarchical, command organi-
zation. Changes have been instituted by the command
of civilian authorities, an approach impossible in most
sectors of civil society.

Militaries also have acted as interest groups with
their own political agendas. In stable democracies,
they must compete with other institutions for legit-
imacy and for scarce resources. The influence of
militaries waxes and wanes with the centrality of
external threats to their societies, the perceived ability
of the military to contend with threats, and in some
cases, the degree of internal political unrest. A mili-
tary’s failure, as the Argentine military found in its
war with Britain over the Falkland Islands in 1982,
may have profound consequences for its domestic
standing, even where it has previously functioned to
suppress political dissent.

Militaries have historically also served as a mech-
anism for social mobility for less advantaged groups,
particularly during economic recession and following
wars when veterans have received pensions, tax relief,
health care, and education and real estate subsidies.
For example, the US GI Bill following World War II
provided college education for a broad sector of
society that was previously excluded, contributing to
the sustained growth of the postwar American econ-
omy. Military training in technical specialities such as
aviation or electronics also provides skilled personnel
at subsidy to private economies. The importance of
this has increased as technical skills in demand by
military and civilian sectors have converged. Con-
vergence makes it more difficult for militaries to retain
skilled personnel, especially during periods of strong
economic growth.

Political dictators have been educated and trained
in the military, but in democratic regimes this has not

been a problem because of their inherent flexibility
and because agents of change come from a range of
institutions.

See also: Democratic Transitions; Military Psych-
ology: United States; Military Sociology; Modern-
ization, Political: Development of the Concept; Poli-
tical Culture; Public Bureaucracies; War: Anthro-
pological Aspects; War: Causes and Patterns
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Military Geography

Military geography is the subfield of geography that
deals with the impact of geography on military affairs.
Its purpose is to provide understanding and appreci-
ation of the significance of geographic concepts and
realities to military plans and operations at the tactical
andoperationallevelsofwar,andtomilitaryconcernsat
the strategic level. Thus in using geographic methods
and information, military geography ‘concentrates
on the influence of physical and cultural environments
over political-military policies, plans, programs, and
combat�support operations of all types in local,
regional, and global contexts’ (Collins 1998).

While military geography is accepted by recognized
scholars in the discipline as a viable subdivision of
geography, its growth and contribution to scholarship
has been marked by periods of intense activity and
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corresponding periods of benign neglect. Quite logi-
cally, the most vigorous activity has been during
wartime or shortly thereafter, although some of the
best studies have been only recently published. Recog-
nizing the historic distrust between nations and
peoples, and with it the possibility or reality of military
action or intervention, the continued geographic study
of military issues and conflict resolution would seem to
have a place in scholarly research (see J. V. Coniglio,
Military geography: Legacy of the past and new direc-
tions in Garver 1981). This article presents the nature
and scope of military geography, reviews its historical
development and considerable literature, comments
on global strategic views, and suggests some directions
for future research and study in the field.

1. Nature and Scope

1.1 Military Operating En�ironment

At a meeting of the Royal Geographical Society in
London in 1948, Field Marshall Lord B. Montgomery
concluded his remarks about strategy and the making
of war in saying: ‘I feel the making of war resolves
itself into very simple issues and the simplest in my
view is what is possible and what is not possible?
…What is possible will depend firstly on geography,
secondly on transportation in its widest sense, and
thirdly on administration. Really very simple issues,
but geography I think comes first.’ The problems of
war are rooted in geography. War is fought to gain
control of areas and peoples of the world. The conduct
of war and battles is conditioned by the character of
the area of operations—the military operating en-
vironment. Some military operating environments
contain critical objectives and some contain essential
lines of communication; some favor the attacker while
others favor the defender; some pose severe environ-
mental constraints while still others allow for extensive
maneuver and the employment of large, mechanized
formations. The outcome of battles and wars rests in a
large part on how well military leaders at all levels
seize upon tactical and strategic opportunities for
success provided by the military operating environ-
ment. On a world regional level, the different military
operating environments are classified as follows: (a)
temperate forest and grassland; (b) humid tropical; (c)
desert; (d) mountain; (e) cold weather or winter; and
(f) urban areas. Clearly force structure and size and
weapons�equipment requirementswill vary depending
on the special environment they are to be deployed in
as will the optimum tactical doctrine vary under
differing environmental conditions.

1.2 En�ironmental Matrix

Understanding the significant elements of the en-
vironmental matrix is critical to military commanders

and staff officers in planning and executing operations
at all levels. Analysis of the environmental matrix,
defined as ‘the sum of all of the factors and forces
which operate at a place and which can have an effect
upon the performance of any function there’ (Peltier
and Pearcy 1966), shows that its nature results from
the coexistence and interrelation of a host of different
elements. Some of these elements are physical, others
are cultural. In addition to location, or ‘place,’ the
physical elements include landforms, hydrology,
weather and climate, surface materials, vegetation,
and minerals. In their manifold combinations, these
features comprise the varying physical regions, which
occur over the earth in differing regional military
operating environments. The cultural or human
elements of the landscape consist of population
characteristics, settlement and land use, economies,
transportation networks, and cultural groups, insti-
tutions, and capabilities. In summary, it is the
integration of the interacting physical and human
resources of the environmental matrix upon which the
economic, political, and military power base of a
country, or region of any size, is derived. Every area is
constantly in flux. Natural processes modify it, while
humans change both the environment and their own
use of it. Analysis of the implications of changes in the
environmental matrix of a country or region is also a
continuing process.

1.3 Le�els

As with all geography, the value of military geography
lies in its unique spatial perspective and methodology.
The mere listing of information and data concerning
an area of operations does not in itself constitute
military geography. The contribution of military
geography is in the analysis and identification of
significant elements of the environmental matrix in the
military area of potential or actual operations, which
assists the commander and staff in preparing estimates,
and in formulating and executing military plans.
Military geography provides a coherent and selective
mission-oriented assessment of the environmental
matrix in military operating environments at the
tactical, operational, and strategic levels of war.

The tactical level of war deals with the geography of
the battlefield and involves the geographical factors of
the battle itself. It includes small unit plans and
operations and the concerns of direct combat at the
division level and below. Primary interest is in enemy
resources and maneuverability in a relatively small
area of operations. The identification and use of
‘COCOA’ in area analysis is essential: Critical Terrain,
Obstacles, Cover and Concealment, Observation and
Fields of Fire, andAvenues ofApproach. Thus tactical
planning is ‘military planning’ in the narrowest sense
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of the word; it deals with how to fight battles, that is, the
weather and terrain, the movement of troops, employ-
ment of weapons and other resources on the battlefield.



Theoperationallevelofwarrelatestolargeunit(corps
and army level) plans and operations and is concerned
with logistics, administration, and support of smaller
battle units as well as combat over a large area of
operations. Knowledge of general enemy resources
and military capabilities and consideration of the
climate and physical nature of the area of operations is
critical. Operational planning is ‘military planning’ in
a broader sense of the word, but it is still military and
is involved with the movement of troops and resources
to and within the larger area (theater) of operations
and with arrangements to allow battles and campaigns
to be fought on favorable terms. At the operational
level, geography narrows down then to the geography
of campaign plans and operational plans.

plans and operations on the national and global levels
and with concern for political, economic, social, and
psychological factors as well as environmental and
military matters. It is interested in total enemy
resources and culture, the entire earth as the potential
area of operations. Geostrategy is also called national
strategy, grand strategy, global strategy, or inter-
national strategy. It has historically involved itself in
geopolitics and the presentation of global strategic
views of the world. Strategic planning is the most
general of military planning and includes factors that
affect national policy and strategy and thus has a
strong affiliation with political geography. The mili-
tary factor is one of many elements that enter into the
formulation of strategic estimates and plans at this
level. Strategic geography is involved with the planned
use of military force to achieve national objectives and
with the questions of when, where, and how wars are
to be fought.

2. History

Extant writings on the relationship of geography to
military planning and operations go back some 2500
years to about 500 BC, when S. Tzu wrote his treatise
on ‘the Art of War.’ He placed terrain and weather
among the top five matters to be deliberated before
going to war, noting that ‘A general ignorant of the
conditions of mountains and forests, hazardous de-
files, marshes and swamps, cannot conduct the march
of an army’ (Sun Tzu 1963). Xenophon’s account of
the march of the 10000 across Asia Minor, from
401–399 BC, contains many examples of a lack of
understanding of military geography. Varus, a Roman
General, in AD 9, cost Emperor Augustus all the
territory between the Rhine and the Elbe. Having
conducted earlier campaigns in Mediterranean dry
regions, Varus had no experience in the cold, wet,
swampy, mixed-deciduous forest of middle Europe.
While his cavalry and wagons were immobilized in
mud and water, the Germans destroyed his army at the

Battle of the Teutoberg Forest (Jackman 1971). Eight
centuries later, in 1747, Frederick the Great’s instruc-
tions for his Generals reflected his understanding of
the importance of military geography when he wrote:
‘Knowledge of the country is to a general what a rifle
is to an infantryman and what rules of arithmetic are
to a geometrician. If he does not know the country, he
will do nothing but make gross mistakes. Without this
knowledge, his projects, be they otherwise admirable,
become ridiculous and often impracticable.’ Had
Napoleon’s cavalry been aware of the sunken road at
Waterloo in 1815, perhaps a different battle outcome
may have resulted (O’Sullivan and Miller 1983).

Thedevelopmentofmilitarygeographyasa separate
field of study is clearly demonstrated by reviewing the
Bibliography of Military Geography, volumes 1–4
(1,059 pp.), published by the United States Military
Academy. Entries range from the highly speculative
consideration of global strategic theories at the geo-
strategic level to combat operations at the platoon
tactical level in varying terrain and weather situations.
Military geography’s contemporary beginnings in
mid-nineteenth century Europe were characterized by
regional studies dealing with the natural and man-
made features of several theaters of war (see, for
example, T. Lavallee’s Ge�ographie Physique, Histor-
ique et Militaire 1836 and A. von Roon’s Milita� rische
La� nderbeschreibung �on Europa 1837). The Lavallee
and Roon books mark the first attempts to consciously
relate geography and the art of war. As the concept of
total war for national purposes matured in the last half
of the nineteenth century, many more military geo-
graphies were published. Military geographies of
Germany, Switzerland, and the Rhine and Danube are
but a few examples (Ruhierre 1875, Bollinger 1884 and
Maguire 1891). At the tactical level, D. W. Johnson’s
monograph on the military geography�geomorph-
ology of the battlefields of World War I presented an
informative study of the importance of terrain in the
tactical advances and retreats in trench warfare (John-
son 1921). Johnson’s Battlefields of the World War has
been called ‘the one outstanding monograph by an
American scholar dealing with military geography.’
Little was written on military geography in the period
between World Wars I and II.

3. Global Strategic Views

The early nineteenth century German military strat-
egist C. von Clausewitz maintained in his writings ‘On
War’ that land-power was the ultimate political force.
However, he put war in its proper place, not as an end
in itself, but as a means to an end—the advancement
of national power. His definitions of strategy and
tactics enlarged the scope of military geography to
include the concepts of geostrategy and geopolitics
which in turn supported the global power determinism
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of European nations in the nineteenth and early
twentieth centuries (see Jomini, Clausewitz, and
Schlieffen, Department of Military Art and Engin-
eering, United States Military Academy, West Point,
NY 1951). Global strategic views were formulated in
which the existence of political power and influence
among nations was explained as a function of
geographical configurations, especially the global lay-
out of continents, oceans, and connecting seas, and the
nations that controlled these areas. Thus US Navy
Admiral A. T. Mahan’s thesis in 1900 that seapower,
not landpower, was the key to world domination
gained the support of several major world nations
(Mahan 1890). This was soon followed by the British
Oxford Geographer, Sir H. Mackinder’s heartland
theory on the global dominance of Eurasia as the
resource base for world landpower (Mackinder 1904).
Professor N. Spykman of Yale University countered
with the proposal that the ‘Rimland,’ with its marginal
seas, contained greater world power potential than the
‘Heartland.’ (Spykman 1944). The post-World War II
containment policy of the United States and NATO
nations was conceptually anchored on Spykman’s
Rimland thesis (see Cohen 1973, Norris and Haring
1980). Discussion of these global strategic views in the
era spanning both world wars brought military geo-
graphy scholars into the study of political geography
and geopolitics (see Political Geography and Geo-
politics).

4. Modern Literature

Following World War II, interest and research in
military geography languished while military concerns
moved to new strategies to confront the issues of

nuclear deterrence and Cold War policies to prevent
military conflict between superpower nations. Never-
theless, military journals published numerous articles
concerning the effect of terrain andweather on military
operations in different military operating environ-
ments. The history, philosophy, and theory of modern
military geography were presented in academic papers
by military officers attending civilian universities
(Thompson 1962, Brinkerhoff 1963). In the early
1960s, the US Army’s equivalent institution for
professional graduate training, the Command and
General Staff College, introduced a required course
titled ‘Military Geography’ consisting of a series of
readings and area studies. A book titled ‘Military
Geography’ was commercially published in 1966 and
immediately became the primer for both scholars and
military officers interested in the subject (Peltier and
Pearcy 1966).

A bibliographic survey will demonstrate that while
strategic studies came into their own as an interdisci-
plinary endeavor, work accomplished in the pure
name of military geography began to decline sharply
in quantity after the mid-1960s (see Bibliography of
Military Geography). The reason for this decline is
a lack of interest by academic geographers in conduct-
ing research in military geography. Nevertheless,
revitalization occurred, beginning in the late 1970s. A
course titled ‘Military Geography’ was introduced in
1978 at the United States Military Academy and was
supported by a new publication, Readings in Military
Geography (Garver 1981). In 1983 P. O’Sullivan and
J. Miller published a monograph, The Geography of
Warfare, which reviewed the interaction between
geography and the history of selected military cam-
paigns involving do’s and don’ts of tactics and
strategy. This was followed by Terrain and Tactics
(O’Sullivan 1991), resulting in a more focused aca-
demic treatment of the interplay between differing
terrain settings and tactical options. In 1996, with the
primary sponsorship of the Geography Department
faculty at the United States Military Academy, the
Association of American Geographers approved the
establishment of the Military Geography Specialty
Group within the Association’s listing of topical
specialty groups.

A recent major contribution to the field is J. Collin’s
exceptional book, Military Geography: For Profes-
sionals and the Public, published in 1998. Clearly the
most comprehensive treatment of military geography
in print, the subject is presented in a traditional
geographic format with the following major sequential
topics: (a) physical geography; (b) cultural geography
(c) political-military geography; and (d) area analyses.
Each of the 19 chapters terminates with a list of key
points for easy reference. Stated aims of the author are
to offer a college-level textbook, provide a handbook
for political-military professionals, and to enhance
public appreciation for the impact of geography on
military affairs.
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World War II found most military geographers
involved in preparing area intelligence reports bearing
on military, economic, or transportation problems in the
various theaters of war as basic geographic knowledge
of these regions was seriously deficient. The finest
examples of wartime area reports were the Joint Army
and Navy Intelligence Studies (JANIS). While these
volumes were prepared by specialists from a number of
disciplines, the director of each area research team was
a military geographer whose academic training had
been in the field of geography. Thus the standard area
intelligence report was organized topically in the
framework of regional geography. As a result of the
increased needs for geographic knowledge in World
War II, military geography soon came into its own as a
subfield of geography shortly after the war when the
professional geographers returned to college and
university departments of geography. It was first
identified as such in an essay titled ‘Military Geo-
graphy’ in the book, American Geography: Inventory
and Prospect prepared and published by distinguished
geographers under the sponsorship of the Association
of American Geographers (Russell 1954).



A second new publication, which merits special
attention, is H. A. Winters et al.,Battling theElements:
Weather and Terrain in the Conduct of War 1998. The
authors examine the connections between major
battles in world history and their geographic compo-
nents, revealing what role weather, climate, terrain,
soil, and vegetation have played in combat. Each of
the 12 chapters offers a detailed and informative
explanation of a specific environmental factor and
then looks at several battles that highlight its effects on
military operations. Among the many battles ex-
amined are the American Revolution’s Bunker Hill,
theCivilWar’s Gettysburg andWilderness campaigns,
World War I’s Verdun and Flander’s Fields, World
War II’s beaches at Normandy and Iwo Jima, and the
Rhine crossing at Remagen, Vietnam’s battles of Dien
Bien Phu and the Ia Drang Valley, and Napoleon and
Hitler in Russia. As this thoughtful analysis makes
clear, those leaders who know more about the physical
nature of battlefield conditions will have a significant
advantage over opposing leaders who do not.

5. Future Directions for Research and Study

With the recent and continuing great advances in
communications, surveillance and intelligence-gath-
ering technology, computer programming capabilities,
and weapons sophistication, applications of remote
sensing, geographical information systems (GIS),
battlefield simulation, and war gaming techniques can
be made by military geographers toward better
understanding of the complex relationship between
geography and military matters. Perhaps the single
most important lesson to be gained from this essay
on military geography is the danger of neglecting or
misunderstanding geographic concepts and realities
when planning and executing military operations at
any level. Clearly, General Eisenhower recognized the
value of knowledge of military geography in the
conduct of war when on April 22, 1959 he wrote in his
frontispiece to Volume I of the West Point Atlas of
American Wars that ‘The ‘‘Principles of War’’ are not,
in the final analysis, limited to any one type of warfare
or even limited exclusively to war itself…but prin-
ciples as such can rarely be studied in a vacuum;
military operations are drastically affected by many
considerations, one of the most important of which is
the geography of the region.’

See also: Military History
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Military History

The easy definition of military history is that it is the
history of wars. And yet this is too imprecise. Wars
have social, economic, and political dimensions which
have been analyzed more by the historians of those
subdisciplines than by military historians. That is not
to say that there are not important links to be made
between military history and other historical sub-
disciplines, nor is it to deny that the good military
historian endeavors to make those connections. But in
terms of their subject matter military historians have
been concerned primarily with the histories of armed
forces, not only in war but also in peace. Military
history has therefore been more comfortable with
wars fought by armies and navies than with wars
fought between warrior societies, or before soldiering
became a distinct profession.
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1. The Emergence of Military History as a
Separate Subdiscipline

Thucydides wrote the history of a war, and—like some
other ancient historians—himself saw service. But it
would not be reasonable to call him a military
historian. It required the growth of professional armies
and the concomitant influence of the Enlightenment
for the ancient historians who wrote about conflict to
be treated as military historians rather than as
historians tout court.

1.1 The Influence of Professional Armies

In the 1590s, Maurice of Nassau developed systems of
infantry drill and of military organization which
standardized tactics andwhichwereemulated through-
out Europe. This was the basis for what in 1956
Michael Roberts called the ‘military revolution’—a
clutch of changes that occurred in warfare between
1560 and 1660. The Thirty Years’ War in Central
Europe, the Fronde in France, and the British civil
wars served to disseminate the principles of the
‘military revolution,’ which found their seventeenth-
century apogee in the Swedish army of Gustavus
Adolphus. Subsequent historians have elongated the
chronology of the ‘military revolution.’ Geoffrey
Parker sees its origins as before 1560, in the growth of
a new style of artillery-resistant fortification, the trace
italienne. Others have highlighted developments after
1660, calling the growth in army size under Louis XIV
and the maintenance of armies in peace as well as in
war a ‘second military revolution’ (Rogers 1995). The
essential points are that over the course of the period
1500 to 1800, armies as we now recognize them
evolved, and that those armies then became the basis
of imitation within Europe and the foundation of
empire outside it.

During the course of the eighteenth century the
aristocracies of Europe, now subordinated to the
crown and state, made soldiering their vocation.
Military academies were established, not only for the
training of the scientific arms—the artillery and
engineers—but also for the cavalry and infantry. The
combination of institutional continuity and profes-
sionalization promoted the study of war. The writings
of the ancients were supplemented by the effusions of
eighteenth-century practitioners—including Maurice
de Saxe, Henry Lloyd, and G. F. von Tempel-
hoff—who combined theoretical musings with a dis-
tillation of their own experiences. Military history had
didactic rather than scholarly origins.

1.2 The Enlightenment

The study of past wars as ameans of improving present
practice was, at one level, entirely consistent with the
precepts of the Enlightenment. War, like any other

human activity, could be seen as a science, based on
unchanging principles, themselves derived from actual
experience. The wars of Frederick the Great, a child of
the Enlightenment and a major writer on war, served
to promote these connections. Over 70 works of
military theory were published in the seventeenth
century, but more than twice that in the eighteenth,
and over 100 in the years 1756 to 1789 (Gat 1989).

Napoleon was both a product of this tradition and
its most distinguished advocate. William Napier, an
unstinting admirer of the emperor, established British
military history with his account of the Peninsular
War. Although Napier eschewed theory, his history
was influenced by the most important military theorist
of the nineteenth century, A. H. Jomini. Jomini’s
Traite� des grandes ope� rations militaires (first two
volumes 1804) became a five-volume history of the
wars of Frederick the Great and Napoleon, with a
resume� of the general principles of war tacked on as a
conclusion. His Pre� cis de l’art de la guerre (1838),
which shaped the syllabuses of military academies into
the twentieth century, put the theory first but still
relied on history to make its points (Shy 1986, Alger
1982).

Carl von Clausewitz was critical of Jomini, but like
him wrote far more history than theory. Moreover, his
principal work, the unfinished and posthumously
published Vom Kriege (1832), relies on history for its
evidential base. Clausewitz stressed his anxiety to
break with the nostrums of earlier military writers, but
he is no different from them in his readiness to cull
military history for normative purposes.

At one level, therefore, the influence of the En-
lightenment on the development of military history
operated internally—it helped define how and by
whom war was fought. But its consequences were also
external to the subject. The phenomenon of war itself
appalled the philosophes—not least Frederick’s friend,
Voltaire. Their efforts to curb and moderate its effects,
stoked by the memory of the Thirty Years’ War and its
terrors for the civilian population, took shape through
international law. War became an activity clearly
distinguished from peace, undertaken by specialists
separated from civilian society but who, crucially,
acted not on their own account but on behalf of the
state. For the philosophes, war was not necessarily
endemic in society. Those who built on the legacy of
the Enlightenment, the liberals of Victorian Britain in
particular, could see it as an activity that was not
honorable but reprehensible, maintained by the ar-
istocracy with the aim of sustaining their own hold on
society, and replaceable by alternative forms of inter-
state competition, particularly trade.

2. Academic Neglect of Military History

The legacy of liberalism was a belief that military
history was not a proper study for universities. As
history gained a foothold in the curriculums of
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European higher education in the last third of the
nineteenth century, war ought to have been central to
its preoccupations. Indeed, at one level it was.
Historians of the ancient or medieval worlds could not
neglect war entirely, but they still preferred to focus on
more humane developments, on ‘progress’ in law,
religion, or the machinery of state. Equally, no
nineteenth-century scholar could neglect the impact
on Europe of the Napoleonic Wars or the wars of
German Unification—as Archibald Allison showed
for the former, and Heinrich Friedjung for the latter.
But they neglected the conduct of war itself: war was
an aberration, inimical to the ‘Whig’ view of history.
The advent of nuclear weapons in 1945, with their
threat of a war so awful and so complete that war and
peace became absolute terms rather than points on a
scale of relative values, completed this marginaliz-
ation. Diplomatic historians looked at why wars
occurred, at how they were ended, and at efforts to
avoid them thereafter, but the history of war itself was
left to its practitioners.

This picture of academic neglect, still propagated
but with much less reason in the twenty-first century,
is overdrawn. There were major exceptions, even if it
remains true that those exceptions prove the rule.

The founding father of academic military history,
Hans Delbru� ck, served in the Franco-Prussian War
and believed that universities should recognize mili-
tary history. He planned to do his Habilitation on a
military historical topic, but both Heinrich von
Treitschke and Theodor von Mommsen, the leading
historians in Berlin, opposed the idea. Delbru� ck
persisted with his enthusiasm and in 1883 announced
his intention to write a general history of war in its
political context. Leopold von Ranke told him that the
study of war was not appropriate to a university, and
when Delbru� ck was appointed to a chair in 1895
(ironically as Treitschke’s successor) it was in ‘uni-
versal and world history.’ In 1900, Delbru� ck published
the first of the four volumes of his history of war.
Mommsen told the author that he would not have time
to read it (Bucholz 1985, Deist 1998).

Delbru� ck also alienated those to whom his work
ought to have appealed. He argued that Frederick the
Great had not sought decisive battle but had preferred
to exhaust his enemies by maneuver. The German
army’s general staff was incensed. Its own studies of
Frederick’s campaigns were extensive, but their pur-
poses were more didactic than scholarly. Institution-
ally, this loyalty to Frederick (rather than to
Napoleon) as the founding father of modern war
predisposed them to see him as the advocate of a
strategy of ‘annihilation’ rather than of ‘attrition’
(Bucholz 1985, Lange 1995).

At one level, therefore, Delbru� ck was an isolated
figure—virtually unique in the academic world of
Wilhelmine Germany, and vilified by the one in-
stitution that thought deeply about the history of war.
But he was not uninfluential. He had been tutor to the

Kaiser, he was a Reichstag deputy and he edited the
Preussische Jahrbu� cher. He emerged from World War
I a leading figure in Germany’s public and intellectual
life.As a rolemodel his legacy spread in two directions.
First, his interpretation of military history was essen-
tially Clausewitzian; he studied war as a state activity,
and as an agent for the implementation of strategy.
Second, he treated war as a discrete phenomenon,
possessing an integrity from the ancient world to the
modern. Historical knowledge so defined was the basis
for pronouncements on current strategic issues.

Delbru� ck’s institutional legacy proved more short-
lived. Military history was established at the Friedrich
Wilhelm University in Berlin after World War I. But
the subject was usurped by the Nazis. For a long time
after World War II there was no established chair of
military history at a German university, with the
exception of the post created for the Clausewitz
scholar, Werner Hahlweg, at Mu� nster in 1969. Only in
the 1990s did the subject reassert itself in research
terms, and a professorshipwas established at Potsdam.

In Britain, too, individual careers punctured the
image of academic neglect. The Regius Professor of
Modern History at Oxford between 1904 and 1925, Sir
Charles Firth, was a historian of the English Civil War
and of Cromwell’s army. The same university’s
Chichele Professor of Modern History from 1905, Sir
Charles Oman, wrote a massive and definitive history
of the Peninsular War. In the same year Oxford
created a lectureship in military history, strategy and
tactics, and in 1909 established the Chichele chair in
the history of war. Thus in Britain, unlike Germany,
the subject acquired an institutional focus. Two years
later, Cambridge followed suit with the Vere Harms-
worth chair of naval history. King’s College London,
whose professor of modern history, J. K. Laughton,
had been involved in the formation of the Naval
Records Society in 1893, formed a department of
naval history in 1913 but failed to make an ap-
pointment (N. A. M. Rodger in Hattendorf 1994).

In Germany, the effect of World War I was to
institutionalize personal initiative; in Britain, its effect
was to undermine the progress already made. Spenser
Wilkinson, who had been appointed to the Oxford
chair, had been a journalist, and—like Delbru� ck—had
linked the study of military history to current policy
issues. But, unlike Delbru� ck, Wilkinson did not join
the public debate on the strategy of World War I. He
turned to scholarly studies of the eighteenth century
and, his eyesight failing, became a marginal figure.
Until the appointment of Sir Michael Howard to the
chair in 1977, his successors lacked academic punch
(Ernest Swinton), were tarred with the brush of
journalism (Cyril Falls), or were unproductive in
publication terms (Norman Gibbs). The burden of
actual teaching throughout this period fell on C. T.
Alkinson, whose output was considerable, but who
tended to antiquarianism as well as personal eccen-
tricity. In Cambridge, the Harmsworth chair married
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naval and imperial history in 1932, to the eventual
detriment of the former.

3. General Staffs and Official Histories

The failure of the universities in Britain to master
military history was displayed by the allocation of
responsibility for the official histories of World War I.
The accounts of naval and military operations were
both put in the hands of civilians—Sir Julian Corbett
and Sir John Fortescue, respectively. Neither man
held an academic post. Corbett was a lawyer by
training, but his interest in contemporary maritime
doctrine, as well as in naval history, qualified him
admirably for the task. Fortescue was writing a
History of the British Army in what proved ultimately
to be 13 volumes, but he derived his principal income
from his appointment as Royal Librarian. His en-
thusiasm for colorful accounts of Napoleonic battles
produced a prose style and a conceptual approach
unequal to the nature of modern war. He was replaced
by a team of soldiers, headed by Sir James Edmonds.

Thus the bulk of Britain’s official history program
ended up, by default, being run on lines not dissimilar
to those of the other belligerents. In the wake of
Prussia’s victory in 1871, the major land powers had
established or re-established their general staffs,
charged with planning in peacetime and operational
direction in wartime. The staffs’ study of history
flowed from their responsibility for doctrine and
training. During the period 1871 to 1914, massive
military histories of continuing scholarly importance
were published, either by the historical sections of the
general staffs (the Germans devoted 19 volumes to the
campaigns of Frederick the Great) or by individual
officers with staff training. The conceptual basis of
current understanding of Napoleonic warfare was
established in this period, by French officers such as
Jean Colin and Hubert Camon.

These were the bodies and individuals made re-
sponsible for the official histories of World War I. The
Austro-Hungarian was in the hands of the Bundes-
ministerium fu� r Heereswesen and the Kriegsarchiv,
the French in those of the Ministry of War, and the
German in those of the Marinearchiv (for naval
operations) and the Reichsarchiv (for land opera-
tions). Although the latter were nominally indepen-
dent of the armed forces, in reality the personalities
and the agenda showed the thread of continuity.

Thus the biggest projects in military history ever
undertaken were given to soldiers rather than scholars.
Their justifications became didactic, and their focus
tactical and operational rather than political or eco-
nomic. Full accounts of campaigns were not matched
by comparable analyses of economic mobilization or
strategic direction.

After World War II, academics regained some of the
ground they had lost, but the effects were partial. The

British official history was conceived in much broader
terms, and a division of labor between dons and
soldiers established, the former being tasked with both
the ‘civil’ and the ‘strategic’ series. In the USA the
history of naval operations was entrusted to S. E.
Morison, a Harvard professor. Elsewhere, however,
military history narrowly defined remained largely in
the hands of the successors to the general staffs’
historical sections. France has ser�ices historiques for
each of its armed forces, and there are few historians of
warfare in university posts. With distinguished ex-
ceptions, such as the medievalist Philippe Contamine
and the modernist Guy Pedroncini, the study of war in
French academic life has been dominated by its
relationship to social history—either the social com-
position of armies (Andre� Corvisier has been a pioneer
here) or the impact of war on society itself (where
Jean-Jacques Becker has been a leader). In Italy,
although in the 1960s and 1970s Giorgio Rochat,
Massimo Mazzetti, and others began to challenge the
domination of the official histories, the armed services’
grip on the subject has remained powerful. In Ger-
many, the Milita� rgeschichtliche Forschungsamt was
created in 1957 under the auspices of the Bundeswehr.
It has, however, recruited civilian scholars as well as
uniformed members, and its publications have main-
tained rigorous standards that defy the self-serving
purposes of the didactic tradition to which it is
nominally the heir. Its monumental history of Ger-
many in World War II shows a willingness to confront
its armed forces’ recent past, which contrasts strongly
with the pattern in Japan. Here, the rejection of a
nation’s militarist inheritance has also resulted in the
atrophy of military history.

4. The Didactic Tradition

Governments and armed forces sponsored the writing
of official history because they hoped to derive from it
‘lessons’ for future application. But their labors
produced accounts so voluminous and so long in
production that the lessons were in danger of being
lost or forgotten. Into this gap stepped others, pre-
eminently but not only J. F. C. Fuller and Basil Liddell
Hart inBritain,whounashamedlyusedmilitaryhistory
as a prescriptive basis for the future. Like Delbru� ck,
they ranged from the ancient world to the present, but
unlike him, their focus was tactical rather than
strategic. Even Fuller’s and Liddell Hart’s ostensibly
historical works, whose popularity endures, retain a
theoretical purpose.

5. The ‘New’ Military History

In the short term, therefore, the effect of the two world
wars was the reappropriation of military history by the
armed forces for purposes that were instructional
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rather than academic. But in the long term the all-
embracing nature of both wars made the marginaliz-
ation of military history within university circles
unsustainable. Once the first half of the twentieth
century entered the curriculum, war could no longer
be left out.

The idea of total war was used to underpin the idea
of total history. War became central, rather than
peripheral, not only to the period 1914–45 but to every
other period as well. Ancient and medieval history was
particularly susceptible to this approach. But its
success can best be measured by consideration of the
eighteenth century. The ‘didactic’ tradition had seen
this as the era of limited warfare, when armies
maneuvered rather than sought battle, and wars were
indecisive affairs conducted by professional armies cut
off from civil society. Current scholarship sees
eighteenth-century warfare as involving a much larger
cross-section of society, and is far readier to apply the
vocabulary of modern war to conflicts like the Seven
Years’ War and the American War of Independence.
Their length and geographical extent are seen by some
as prefigurings of world war.

The ‘new military history,’ a term coined in the USA
in the 1960s, indicated that the history of war was not
simply about ‘great captains’ and their conduct of
operations (Paret 1992). Military history embraced
the study of armies in peacetime, and war’s cultural,
economic, and social effects; it had a responsibility to
explore its links with other subdisciplines in history.
The main directions in which the subject moved were
toward ‘war and society,’ both narrowly and broadly
defined. The narrow definition meant the analysis of
an army’s social composition, and also its effect on
civil–military relations. The broader definition con-
sidered war’s effects—economic and cultural—on civil
society.

As a campaigning tool the ‘new military history’
proved remarkably successful, not least in the USA. In
1954, only 37 out of 493 colleges and universities in the
USA offered courses in military history. By 1989 164
out of 554 institutions taught military history, and
more than 2 per cent of all historians in America
were military historians. This calculation excluded the
officer training courses (the ROTC), which accounted
for about 400 more military historians. In the mid-
1970s in the USA about 100 doctoral theses a year
embraced military history; 20 years later the figure had
tripled (Don Higginbotham in Charters et al. 1992,
Kennedy 1989).

Military historians established their subject by
redefining themselves in interdisciplinary terms: they
explained why they were not military historians, or at
least not in the traditional sense, but ‘total’ historians.
Although its advocates continue to promulgate the
‘new military history,’ its point has been made—it is
now not so ‘new.’ So well absorbed have its points
become that academic military history is increasingly
returning to a narrower definition of its roots. Warfare

itself is now a subject fit for self-contained study, and
academics working in the field publish in journals
devoted exclusively to military history rather than to
general history. The argument that war is part of total
history no longer has to be made.

6. The Redisco�ery of Clausewitz

One of the reasons why Delbru� ck was at odds with the
general staff was that he and they were not comparing
like with like. Delbru� ck’s focus was on war as a
political act, as the means to fulfill strategic objectives.
The general staff saw war as a self-contained phenom-
enon. Since 1945, Gordon Craig, Gerhard Ritter and,
above all, Michael Howard and Peter Paret have
operated within the Delbru� ckian interpretation. It is
hard to underestimate the intellectual consequences in
the anglophone world of Howard’s and Paret’s trans-
lation of Clausewitz’s Vom Kriege, which appeared in
1976. It relieved Clausewitz of the incubus of obscurity
and ambiguity, and it put the focus firmly on books 1
and 8 of Vom Kriege—those that deal with the
relationship between war and politics: this was a
primer for the vocabulary of nuclear deterrence as
much as it was an insight into Napoleonic warfare.

Although Paret approached the task as a historian
of ideas, Howard did so as a student of strategic
studies. Through his revitalization of the war studies
department of King’s College London in the 1960s,
Howard reforged the links between military history
and current policy (Howard 1983). His own sub-
sequent distinction in both fields, at Oxford and then
at Yale, ensured that, in the UK at least, the health of
military historywas tied in to the study of international
relations. In the USA as well as in continental Europe
the relationship between military history and strategic
studies has been more antagonistic. The cynic would
say that, deprived of the armed services’ commitment
to the study of the subject, evident especially in
Germany and France, and lacking the financial re-
sources of the history departments of American
universities, British military history has had no option
but to embrace a marriage of convenience.

There are therefore distinct national approaches to
military history, reflections in large part of the in-
stitutional diversity of its roots. Comparative military
history has barely begun. Moreover, the strengths and
weaknesses of each national school can reflect the fact
that this form of history above all is tied in to the
nation state, its formation and its self-identity.
German military history since 1945 has predictably
been concerned with World War II to the detriment of
earlier wars; the Soviet Union largely ignored Russian
military history before 1917. But both these patterns
are being broken down. And Britain, which according
to this sort of logic ought to be leading the world in
naval history, actually let the subject crumble in the
1970s and 1980s.
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7. ‘Popular’ Military History

The popularity of military history outside the confines
of universities and staff colleges, at least within the UK
and the USA, makes military history an obvious route
bywhichtointroducethenonspecialistpublic tohistory
more generally. Some of the writing, such as that of
Henri Lachouque or Georges Blond in France, can
come close to romantic nostalgia; the work of others,
such as Paul Carell on the Wehrmacht in World War
II, can seem striking for what it leaves out. But the best
work in this genre—both German Werth and Alistair
Horne on Verdun, for example—deserves, and has
received, serious attention from scholars. In Britain,
John Keegan and Antony Beevor have thrived on the
back of military history’s flowering in academic circles.
Much of what they do is traditional. Keegan, like
Liddell Hart, ranges across time and space; like Liddell
Hart he too writes with the fluency and ease of a
journalist; and, as with Liddell Hart, there is a
didactic thrust. But the appeal is also in the narrative,
as the staggering success of Beevor’s Stalingrad (1998)
displays. Keegan (1976) criticized historians of war
who focused on its operational and tactical level but
failed to explain the experience of combat itself.
Beevor’s book puts such precepts into practice. The
academic world has also responded to Keegan’s call.
Research on war ‘from below’ not only has popular
appeal but also interdisciplinary potential.

Military historians continue to complain that they
are marginal figures in the academic world. In main-
land Europe, that complaint has some substance, but
becoming less year on year. And in the USA, where it
is stated most vociferously, it is without serious
foundation. However, its current strength derives in
large part from its past battles to establish itself.
Lacking a linear pedigree, military history is a hybrid
whose resilience derives from the multiplicity of its
approaches.

See also: Arms Control; Chemical Sciences: History
and Sociology; Enlightenment; Military and Politics;
Military Geography; Military Sociology; Science,
Technology, and the Military; War: Causes and
Patterns; War, Sociology of; Warfare in History
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Military Psychology: United States

Military psychology, a special discipline of work
psychology, has as its primary focus the application of
psychological principles and methods to the many
facets of specialized work environments in innumer-
able military settings. Military psychologists work in
government and university settings where they con-
duct both laboratory and field research. They also
work in schools of medicine, or at military installation
outpatient mental health or family counseling clinics.
Psychologists provide clinical treatment to military
populations, either by improving the lives of armed
services personnel and their families away from home,
or by providing support for those who are separated
from loved ones while deployed to other countries
with unfamiliar cultures and surroundings. Uniformed
psychologists may work in troop units on field
assignments where occasionally they deploy on dan-
gerous military missions. Military psychologists
supply guidance to military leaders and decision
makers on behavioral issues of individual combatant
or team performance, and on procedural matters to
prevent or reduce physical and psychological casual-
ties that accompanybattlefield exigencies ofwar. Some
psychologists serve as advisors at staff headquarters or
for defense contract consultant groups. Occasionally,
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they serve on governmental legislative committees
with oversight of a broad range of national personnel
policies impacting millions of military personnel. In
new military venues, psychologists analyze humani-
tarian and peacekeeping missions to determine
procedures for saving military and civilian lives.

Military forces helped psychology develop both as
an applied profession and as a scientific discipline.
From 1940 to 2000, military forces were the largest
single employers and trainers of research psycho-
logists. Following diminished threats of Soviet com-
munist world domination (ca. 1989–90), countries
downsized their military forces, and consequently
decreased sponsorship, financial support, and per-
sonnel positions for military psychologists. Even so, in
2000, the three US armed services employ 300–400
clinical psychologists in uniformed service. About an
equal number of research psychologists do military
research. These include uniformed psychology officers
and full time government civil servants in military
research laboratories, and a sizable number of defense
contractors, do military research.

1. Military Psychology’s Roots: World Wars I
and II

Military personnel have always been interested in the
psychology and behavior of leaders and warriors in
combat. Writings about such Captains of War as
Alexander the Great, Caesar, and Napoleon, and by
military philosophers such as Carl von Clausewitz,
readily strike an appreciation of the psychological
implications of leading men in combat. Military
strategists assess troop readiness by gathering in-
telligence information regarding an adversary’s vul-
nerabilities to gain tactical advantage in combat.
However, throughout the nineteenth century there still
was no ‘organized body of knowledge’ concerning the
principles or practice of military psychology.

In the last quarter of the nineteenth century,
university-based intellectual study and laboratory
research on predicting human behavior formally
established the scientific discipline and profession of
psychology, albeit predominately an academic one.
World War I wedded applications of the relatively
young discipline of psychology to the military. In
helping to resolve national conscript and military
personnel issues, psychologists’ close working rela-
tionships to the military catapulted psychology as an
applied profession in the workplace. Many behavioral
scientists in Europe, and hundreds of psychologists in
the American Psychological Association (APA;
founded in 1892), dedicated themselves to determining
solutions to numerous wartime specialized military
work-related issues. In 1917, Robert M. Yerkes,
President of the APA and an experimental psycho-
logist, formally organized APA psychologists into
committees to apply scientific principles of psychology

in aiding the US government in the war effort. Their
pioneering work expanded upon the psychology
known at the time, adapted it, and applied it to
military support roles. Such work became identifiable
as military psychology.

1.1 Selection and Placement

The influx of millions of conscripted men into the US
Army required an economical and efficient method of
classifying new soldiers and identifying potential
officer candidates. Psychologists in the US Army
Surgeon General’s Division of Psychology developed
the Army Alpha and Beta tests, as expansions of the
research of the French psychometrician Alfred Binet.
These first large-scale group-administered tests of
intellectual ability rapidly screened and identified the
intellectual level of 1.7 million conscript recruits, and
classified those young men for placement into jobs, for
training, and for preparation as combatants for war.
The Division’s tests selected 42,000 of the recruits for
admission to officer training. World War (WW) I
psychological tests and measurement work constituted
the first formalized psychological research in military
settings.

The Division of Psychology developed a system to
grade individuals and grouped them according to
abilities to learn; they provided lectures on training
methods, and advised training officers. They measured
troop morale and assimilation into the military;
developed special trade tests to assess skills or combat
leadership abilities, and contributed to development
of methods and procedures to improve combat effec-
tiveness andmorale. In adoptingmental measurement,
and using psychometric screening tests for personnel
selection and classification programs, the US Armed
Forces made them a principal instrument of man-
power management, and thereby gave credence to
applied psychology within the academically based
APA (Johnson 1991).

1.2 Clinical Psychology

Early in WW I, psychologists played an educational
role in military medical settings by training hospital
staff and surveying patients. In 1918, the US Army
Surgeon General authorized the first duty assignments
of psychologists to assist in evaluation of neuro-
psychiatric patients at the Walter Reed Army General
Hospital in Washington, DC. This boosted the clinical
practice role of psychologists within the military.

1.3 Military Psychologists in World War II

As the world’s military forces demobilized after WW I,
most psychologists returned to academia to advance
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the science of psychology. As a consequence, there was
a paucity of military psychology efforts until the onset
of WW II. During the 1930s and early 1940s, military
forces resumed interest in psychological applications
for selection, classification, and assignment of military
personnel. In several European countries, military
establishments created and maintained behavioral
science activities and research groups. In the USA,
over 2,000 civilian and uniformed psychologists ad-
dressed WW II military problems, firmly establishing
the role of psychology in the military. Their well-
documented work pervaded published articles in APA
journals in the mid- to late 1940s.

To replace the Army Alpha test, US Army psycho-
logists developed the new Army General Classification
Test (AGCT) in the early 1940s. It was administered to
12 million men during WW II. Instead of striving to
eliminate bad risks, the newer psychometric screening
tools sought to identify individuals who could effec-
tively acquire certain military skills or perform specific
tasks. These tests evolved to become the widely used
Armed Services Vocational Aptitude Battery
(ASVAB). In Western countries, WW II psychologists
used psychomotor tests of coordination and physical
ability for the selection of pilot candidates, and
employed specialized tests for navigators and other
military specialties. Psychological assessment centers
were formed to develop performance-oriented tests
and to select and train military operators for the
British Special Operations Executive (SOE) and the
US Office of Strategic Services (OSS).

1.4 Leadership

During WW II, leadership was established as a topic
of military research. The build-up of military forces
required identifying leaders at all levels of new
command structures. Psychologists initially developed
selection tests to identify individuals possessing innate
characteristics and abilities desirable in leaders. How-
ever, some psychologists downplayed the innate ap-
proach, and instead insisted leadership could be
trained and developed as an acquired skill. Military
studies of the leadership performance of officers, and
instructional innovations, gave credence to both view-
points. These continuously have been in the forefront
of military psychology since.

1.5 Human Factors and Engineering Psychology

Radar, sonar, command and control centers, high-
performance aircraft, submarines, large naval surface
vessels, and other new military hardware challenged
the cognitive capabilities of military personnel to
operate complex equipment systems effectively. In the
early 1940s through the late 1950s, hundreds of

experimental psychologists teamed with military sys-
tem design engineers in conducting laboratory and
simulation research to assess demands for increased
human performance. Numerous experimental psy-
chology studies were done assessing sensory and
perceptual demands, aviator visual capabilities, visual
search techniques, psychomotor skills required of
equipment operators, cognitive skills of sonar and
radar operators, design and location of controls and
displays in aircraft and other vehicles, other man-
machine interfaces, and work–rest schedules for com-
mand and control personnel. Important military
research topics included studies of effects of extreme
heat, cold, high altitude, and other environmental
factors on military performance.

Military engineering psychologists aided weapon-
system designers to apply an understanding of human
capabilities and limitations in the design of equipment,
materials, and jobs so as to optimize the integration of
human operators into a ‘total system’ design within a
military operational concept. Together with engineers,
psychologists used the ‘systems approach’ to analyze
complex human–machine environments in system
terms. They used techniques such as functional, task,
and time-line analyses of proposed operational pro-
cedures, information flow and decision making, and
simulation in experimental trial testing (Parsons 1972).
In Europe, engineering psychology was embedded in
the field of ergonomics with a particular emphasis on
biomechanics and physiology (Zinchenko and Mun-
ipov 1989), whereas in the USA it was variously called
engineering psychology, human factors psychology,
or human engineering, with more focus on cognitive
processing. System engineering practices integrated
principles of engineering psychology, and became
trends in military equipment design centers in indus-
trialized countries. (See Engineering Psychology.)

1.6 Social Psychology

Military social psychologists conducted hundreds of
attitude surveys and experiments concerning soldier
and sailor morale and motivation to support for-
mulation of US military personnel policies for WW II.
Social psychologists developed small group perform-
ance assessment techniques, expanded psychological
warfare techniques, added new psychological perspec-
tives to enemy intelligence analyses, initiated studies of
prisoners of war, and developed small group per-
formance assessment techniques.

Social psychological studies in several allied coun-
tries provided useful information to WW II military
policy makers and established use of the social survey
as a military personnel management tool. Their
applied research solidified generalizable social psycho-
logical findings. Most impact-making findings, de-
scribed at length in The American Soldier (Stouffer et
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al. 1949), concerned the importance of (a) cultural and
personality influences in understanding and predicting
behavior, (b) the role of attitudes in predicting and
controlling behavior, and (c) the primary group in
determining the morale and motivation of soldiers
(Johnson 1991).

2. Uniqueness of Military Psychology

The unique breadth, scope, and diversity of subject
matter pertinent to specialized work in military
psychology sets it apart from other domains of
psychology. Examples of military psychology topics
not readily found in other realms of psychology are
presented below.

2.1 Stress in Extreme En�ironments

Since the mid-1950s, military psychologists have stud-
ied extensively psychological and performance effects
of highly stressful military environments. Diverse
stressors not commonly found in civilian life include
conditions of fear, sensory overload, sensory depri-
vation, social isolation, sleep deprivation, sustained
operations, high mountain altitudes, climatic tem-
perature extremes of deserts and tropics, severe win-
ters, and living under the sea, in outer space, and on
remote stark land masses. Military personnel are
exposed to extreme heat in combat vehicles, high rates
of vehicle acceleration, vibration, high acoustical
noise, high levels of toxic gases and air pollutants in
the work station, and even unusual dietary and
nutritional mixes (Krueger 1991, 1998). Military re-
search psychologists develop programs involving
equipment, operational procedures, preventive medi-
cine guidance, and training to alleviate stress or to
increase an individual’s ability to cope with multiple
stressors to preserve health and performance. On the
clinical side, other military psychology programs help
uniformed service members and their families adjust
to the general stresses of military life.

2.2 Nuclear, Biological, and Chemical (NBC)
Warfare

Military forces face severe psychological stresses and
performance-related problems anticipating sustaining
military operations on a NBC battlefield. These range
from coping with uncertainty and fear, to compro-
mised communication capabilities, to general lack of
confidence in equipment and procedures. Expected
performance degradations attributable to wearing
chemical protective uniforms are disconcerting to the

untrained (Krueger and Banderet 1997). Military
psychologists assist military forces, but also pass along
lessons to national civil defense and first responder
emergency personnel preparing responses to terrorist
threats, or to national disasters.

2.3 Cross-cultural Operations

Cross-cultural interactions have been studied under
both simulated and field conditions. Much of this
work was directed toward small numbers of highly
specialized Special Operations Forces who possess
language skills and cultural training for geographical
areas in which they are expected to work. Under
United Nations and NATO auspices, military forces
conduct peacekeeping and nation-building activities,
preventing civil outbreaks while war-torn countries
are restructured. These situations present unique
psychological challenges to military personnel who are
otherwise equipped and trained for combat. Military
training must prepare thousands of combatants to
perform peacekeeping activities, and to deal one-on-
one with paramilitary rebels, civil insurrectionists, and
civilian populace refugees in a culture foreign to their
own. What is learned about improving the ability of a
military person to deal with his or her foreign
counterpart has wide application beyond defense
activities, and is relevant to other international efforts
of government and nongovernmental agencies. Rela-
tively new fields of political psychology and peace
psychology benefit from this work.

2.4 Research Laboratory Continuity

Military research laboratories in the 50-year NATO
alliance have endured as integral parts of one or
another military service. Such continuity promotes
longitudinal research and development programs
based upon frequent sharing of research instrumen-
tation, expertise, and research data, government tech-
nical reports and published articles, and frequent
exchanges and customer dialogue with operational
military agencies—the consumer–user of research and
consulting. Collaboration crosses international boun-
daries. Military research laboratories supply military
field commanders with analyzed data, suggested solu-
tions, and recommendations for solving tricky human
behavioral problems on the battlefield. Military re-
search psychologists, benefiting from such laboratory
continuity, help military services enact numerous
improvements in operations and management. For
example, prior to the 1991 Persian Gulf War in Iraq,
Kuwait, and Saudi Arabia, US forces had not fought
in desert climatic extremes since WW II. Military
psychologists spearheaded the rapid provision of
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preventive medicine guidance for preserving the health
and performance of combatants in the desert for US
military forces who were expected to rehearse tactical
scenarios while wearing bulky chemical protective
clothing as they acclimatized to extreme heat inMiddle
Eastern deserts. Thirty years of biomedical and psy-
chological research datawere culled and transmitted in
useable handbook format to the fighting forces of
several alliance nations (Glenn et al. 1991). The
preventive medicine guidance was highly successful in
preventing numerous casualties.

2.5 Tackling Large Military Concerns

Military forces contend with, and resolve, major
social-psychological problems. Kenneth E. Clark
pointed out that military services are concerned with
big operations, and the behavioral and social science
research that supports those services must tackle big
problems—a kind of work he referred to as ‘macro
psychology’ (Crawford 1970). Because of substantial
government backing and financial sponsorship, mili-
tary psychology often mounts a concerted attack on
major social problems. Large research projects com-
bine extensive logistical support and well-orchestrated
efforts of teams of multidisciplinary scientists. On
large practical problems, hundreds of military per-
sonnel may serve as research participants for field
experiments, and tens of thousands may participate in
survey work. Ample research instrumentation is ar-
ranged, millions of data points are collected and
analyzed, and results are often presented to ultimate
policy decision makers at the highest levels of the
military or civilian government prompting such study.
Changes decided upon as a result of psychological
research can be implemented because of the relatively
closed-loop military organizational structure, and
impact results are subsequently fed back to the source
where they can affect even more change in service-wide
procedures or policies affecting millions of people.

3. Current and Future Issues in Military
Psychology

For eight decades, military psychology has continued
to contribute meaningfully to national defense in
countries that maintain military forces. Military psy-
chologists bring psychological principles to bear in
tackling ‘real working world’ problems and issues that
confront military service personnel. Military psycho-
logists are pacesetters in numerous topical matters of
critical importance to military organizations, but
which also have far-reaching implications for the
civilian populace. In that process, military psycho-
logists have also made significant contributions to
psychology as a whole.

3.1 Hot Topics in Military Psychology Research

Military psychologists tackle practical operational
military personnel performance-related issues. Those
relevant to the twenty-first century include the fol-
lowing: (a) how do armed forces cope with a large
influx of military women into jobs traditionally held
by men?; (b) how do volunteer military services obtain
quality recruits and maintain retention to meet goals
of a proficient, ready combat force in fluctuating
global economic and employment markets?; (c) how
will future soldiers, sailors, airmen, and marines
handle wearable personal computers, and how will
they cope with possible inundation by computerized
data streams on a digitized battlefield?; (d) what role
will information warfare play, and once reliance on
computerized battlefields has been solidified, how does
one deal with data disruptions?; (e) will computeriza-
tion demote or leave behind those soldiers who are not
computer literate?; (f ) what role and treatment regi-
men should be considered for prescribed ingestion of
chemical substances proposed as enhancements to
human performance?; (g) how will changing para-
digms of leadership affect future military operations
and what will psychological research have to say about
them?; and (h) how must military leadership change to
accommodate intercultural alliances?

3.2 The Military as a Social Psychological
Experimental Pro�ing Ground

When social, politically correct trends grab the at-
tention of democratically free societies, the govern-
mentally controlled military system often takes on a
role as society’s social-psychological experimental
laboratory. The military is a closed-loop system, in
which uniformed personnel literally belong to, and
work for, their military bosses 24 hours per day, 365
days per year. In many countries, military personnel
are provided with housing, food supply, pay, and
medical care systems. Compared with performing
social studies in society at large, conducting military
‘social experiments,’ collecting performance data, and
obtaining feedback on how well ‘treatments’ work in
the military is almost assured.

During their military careers, most US military
service personnel have typically participated in one or
more ‘social experiments.’ Examples of social studies
targeted toward military personnel include the fol-
lowing: (a) integrating the work force through influx
of members of all religions, racial and ethnic minor-
ities, women, and, more recently, homosexuals; (b)
instituting sexual harassment awareness and other
sensitivity training in the workplace; (c) implementing
tobacco-smoking cessation, control of recreational
drugs and alcohol use, family advocacy programs,
personal weight control, physical fitness, and uniform
dress regulations; (d) adoption of the British Army’s
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regimental unit replacement personnel transfer poli-
cies whereby a whole military unit’s personnel, and
dependent families, relocate together as a group from
one military assignment to another; and (e) making it
mandatory for military personnel to subject them-
selves to inoculations, experimental drugs and thera-
peutics, or, owing to insufficient supplies, withholding
drug treatments for some personnel.

Military psychologists, therefore, have the oppor-
tunity to participate in the enactment of social and
organizational change in the military, and their work
can have far-reaching implications for society at large.

See also: Engineering Psychology; Military and Dis-
aster Psychiatry
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Military Sociology

The study of armed forces is somewhat of an anomaly
in the sociological discipline. Although possessing an
extensive and cumulative literature, the sociology of
the military is rarely included in the university cur-
riculum. Moreover, discipline boundaries for students
of the armed forces have been exceptionally per-
meable. Sociologists of the armed forces have long
relied on the work of other students of military in such
allied disciplines as political science, psychology, and
history. In recent years, there has been an increasing
overlap with peace studies and national security
studies. Beyond academia there is a larger group—
variously, present and past members of the military,
defenders and critics of military organization, and
journalists—who both give insights and serve as a
corrective for professional sociologists of the military.
Indeed, few substantive areas in sociology have such a
diffuse and broad constituency as does the study of
armed forces and society.

One readily observed trend in the sociological study
of military phenomena is its widening purview. Where
earlier accounts saw the military as a self-contained
organizational entity, contemporary accounts regard
the military and civilian spheres as interactive. The
sense of the broadened scope is captured in the
contemporary preference for the term ‘armed forces
and society’ with its more inclusive connotations, as
opposed to the more delimited ‘military sociology.’
Precisely because the study of armed forces and society
has become so overarching, it is convenient to present
the extant literature by discrete topical constructs: (a)
the professional soldier; (b) the combat soldier; (c) the
common soldier; (d) the citizen soldier; and (e) organ-
izational change.

1. The Professional Soldier

The basic referents for discussion of military pro-
fessionalism are to be found in two landmark studies
that first appeared in the interwar years between
Korea and Vietnam. Samuel P. Huntington, The
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Soldier and the State (1957), and Morris Janowitz,
The Professional Soldier (1960), shared a common
perspective in that they eschewed negative stereotypes
of the military officer. This was in contrast to the
contemporaneous thesis of C. Wright Mills (1956)
characterizing military leaders as ‘warlords’ wielding
enormous influence in the ‘power elite.’

Huntington and Janowitz also agreed that the
complexities of modern warfare and international
polices required new formulation of military officer-
ship. They differed, however, in their conceptual and
programmatic portrayal of modern military profes-
sionalism. For Huntington, military efficiency and
political neutrality require a form of insulation from
the values of the larger and more liberal society.
Janowitz, on the other hand, proposes that military
professionalism should be responsive to, but not over-
whelmed by, external conditions such as managerial
skills, civilian educational influences, and emergent
social forces. Subsequent studies of the professional
officer have been strongly influenced by these con-
trasting ideal types.

A hardy perennial in the professional soldier litera-
ture has been the examination of the social origins of
career officers and socialization at military academies.
Research on this subject has been as notable in
European military sociology as in the USA. The
general conclusion is that professional self-definitions
are much more shaped by anticipatory and concurrent
socialization than by social background variables.

In the USA, media attention in 1999 was focused on
studies that presented evidence of a ‘civil-military
gap.’ The overall finding was one of a growing social
conservatism within the officer corps that was in-
creasingly alienated from the social values of the
larger society (Feaver and Kohn 1999). At the same
time, however, public opinion surveys reported that
the armed forces were accorded the highest evaluation
among US institutions.

If research on military professionalism in the USA,
Western Europe, and other advanced democracies was
becoming more notable in the contemporary period,
studies of military officers in other areas followed a
different pattern. During the 1970s the literature on
the military in Third World countries was quite
extensive, but has since declined. The literature on
military officers in underdeveloped areas was marked
by two quite opposing schools, one seeing the armed
forces as ‘moderinizers,’ the other as ‘praetorians.’

2. The Combat Soldier

Any discussion of the combat soldier must use as a
benchmark the surveys of World War II reported in
the volumes of The American Soldier by Samuel
Stouffer and his associates (1949 Vol. II). These studies
reveal a profoundly nonideological soldier. The key
explanation of combat motivation was seen as a

function of the soldier’s solidarity and social cohesion
with fellow soldiers at small group levels. Shils and
Janowitz (1948) reported similar findings based on
interviews with German prisoners of war. The over-
riding salience of the primary group became an
accepted tenet of military sociology.

Moskos’ (1970) observations of US combat soldiers
in Vietnam, however, indicated that the concept of
primary groups had limitations. The combat soldier in
Vietnam had a more privatized view of the war
fostered by the one-year rotation system in contrast to
his World War II counterpart who was in the war for
the duration. Moskos’ Vietnam research, moreover,
found that although the US soldiers had a general
aversion to overt patriotic appeals, this should not
obscure underlying beliefs as to the war’s legitimacy,
or ‘latent ideology,’ as a factor affecting combat
performance and commitment.

The increasing use of armed forces in peacekeeping
missions starting in the 1990s has focused attention
on the contrast between soldiers as ‘warriors’ or
‘humanitarians.’ One the one hand, the conventional
wisdom is that ‘operations other than war’ undermine
combat effectiveness. Field research, however, indi-
cates that many soldiers themselves view peacekeeping
as conducive to overall military effectiveness (Miller
1997). In any event, the peacekeeping literature has
become another genre in military sociology, replacing
to a major extent the earlier interest on the combat
soldier. Much of this was anticipated by Janowitz’s
(1960) earlier formulation of the emerging ‘con-
stabulary’ role of the military.

3. The Common or Enlisted Soldier

The benchmark referent for any discussion of the
common or enlisted soldier (‘other ranks’ in British
terminology) is again the volumes of The American
Soldier (Stouffer et al. 1949, Vol. I). Never before or
since have so many aspects of military life been so
systematically studied. These materials largely re-
volved around the enlisted culture and race relations
as well as combat motivation. These issues continue to
interest military sociologists, with the more recent
topical additions of gender and sexual orientation. A
lacuna in the military sociology of enlisted personnel
has been the near absence of studies of sailors, airmen,
or marines.

The overriding finding of The American Soldier
(Stouffer et al. 1949, Vol II) was the pervasive
enlisted resentment toward the privileged status of
officers. The centrality of the enlisted–officer cleavage
was further corroborated by other sociologists, who
described the military from the vantage of active-duty
participation in World War II. Starting in the Cold
War period, another distinction in the military struc-
ture appeared. The college-educated draftee is de-
scribed as far more alienated from his enlisted peers of
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lower socioeconomic background than he is from
officers with whom he shares a similar class back-
ground. In the Vietnam War, the most significant
cleavage was between single-term servicemen and
career servicemen, cutting across ranks (Moskos
1970). In the post-Cold War era, yet another cleavage
has appeared, that between soldiers serving in combat
units and those in support units.

One of the most celebrated findings of The American
Soldier was the discovery that the more contact white
soldiers had with black troops, the more favorable was
their reaction toward racial integration (Stouffer et al.
1949, Vol. II). Such social science findings were used to
buttress the arguments that led to the abolishment of
racial segregation in the armed forces. By the early
1950s this integration was an accomplished fact,
resulting in a far-reaching transformation of a major
US institution. Following ups and downs in race
relations during the 1960s and 1970s, the armed forces
by the 1990s were viewed as model for black leadership
in a racially integrated institution. One key finding,
however, was that blacks consistently take a more
negative view of race relations than do whites.

If race relations, relatively speaking, were positive in
the armed forces, the interactions between men and
women were viewed as more problematic. By the
1990s, the role of women had greatly expanded in the
US armed forces to the point where women were in
nearly all positions excepting direct ground combat.
Much public and media attention was focused on
recurrent scandals involving sexual harassment and
adultery in the military. Indeed, between 1995 and
2000 more books were written on gender than on any
other topic in the armed forces. One key finding is that
enlisted women and women officers were not in accord
on the role of females in the armed forces, the former
favoring a more limited role than the latter (Miller
1998).

4. The Citizen Soldier

A running theme in American military life has been the
juxtaposition of the professional soldier and the citizen
soldier. The notion of the citizen soldier raises the twin
issues of the extent to which military life affects civilian
sensibilities of noncareer soldiers and civilian input
affects the military system. Although topics such as
reserve forces and officer training programs on college
campuses are directly related to the concept of the
citizen soldier, these topics have not been objects of
major research by military sociologists.

The controversies over conscription during the
Vietnam War did relate conceptual issues and em-
pirical findings to the sociology of the citizen soldier.
Even with the end of the draft in 1973, sociological
interest in the citizen soldier remained strong (Segal
1989). The policy debate on the all-volunteer force and
military recruitment has largely become one between
sociologists and economists.

5. Organizational Change

A major paradigm for understanding change in the
military organization is the institutional–occupation
thesis (Moskos and Wood 1988). Where an institution
is legitimated in terms of values and norms, an
occupation is based on the marketplace economy.
In an institution, role commitments tend to be
diffuse, reference groups are ‘vertical’ (i.e., within the
organization), and compensation is based on rank
and seniority. In an occupation, role commitments
tend to be specific, reference groups are ‘horizontal’
(i.e., with like workers external to the organization),
and compensation is based on skill level and labor
market considerations. An ideal type formulation, the
‘I�O’ thesis has served as a basis for much subsequent
research in Western military systems outside the USA.
The overarching thesis is that contemporary military
organizations are moving away from an institutional
format to one more resembling that of an occupational
one.

In the wake of the end of the Cold War, even more
momentous changes are occurring within armed forces
of Western societies. The modern military that
emerged in the nineteenth century was associated with
the rise of the nation-state. It was a conscripted mass
army, war-oriented in mission, masculine in makeup
and ethos, and sharply differentiated in structure and
culture from civilian society. The ‘postmodern’ mili-
tary, by contrast, loosens the ties with the nation-state,
becomes multipurpose in mission, and moves toward a
smaller volunteer force. It is increasingly androgynous
in makeup and ethos and has a greater permeability
with civilian society (Moskos et al. 2000).

At the turn of the new century, military sociology
has yet to find a significant niche within the academic
community. Yet military sociologists are increasingly
being noted by the media and policy makers.

See also: Cold War, The; Military and Disaster
Psychiatry; Military and Politics; Military History;
Military Psychology: United States; Police, Sociology
of; Professionalization�Professions in History; Pro-
fessions, Sociology of; Racial Relations; Violence:
Public; War: Anthropological Aspects; War, Socio-
logy of
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C. Moskos

Mill, John Stuart (1806–73)

J. S. Mill’s main contributions to Social Science lay in
three areas, political economy, political philosophy,
and the philosophy of social science; the major works
identified with these three fields are: Principles of
Political Economy, On Utilitarianism, On Liberty,
Considerations on Representati�e Go�ernment, and his
Logic. Although educated in the intellectual environ-
ment of classical Utilitarianism associated with Jeremy
Bentham and Bentham’s collaborator, Mill’s father
James Mill, Mill is famous for his amendment to
utilitarianism strictly considered, particularly in his
essay On Liberty, a classic statement of political
liberalism. In many works he evinced a recognition of
the importance of historical process that was absent
from the aspiration to a deductive social science which
characterised the previous generation of utilitarians,
and the thinking of liberal political economists who
would claim his legacy. Mill’s iconic status as a liberal
has made his intellectual legacy a site of fierce
ideological contestation.

Born in London, on May 20, 1806, his precocious
education—famously described in the celebrated
Autobiography (1873)—deliberately prepared him for
a career as a social and political thinker and reformer.
Although commonly held to have inculcated him with
utilitarian principles, his early education was
grounded in the classics—his father started him with
Greek at age three—and was much wider than this,
wider, indeed, than that of most modern social
scientists. He spent a year in France in 1820–2 before
beginning a career in the Civil Service, following his
father’s footsteps at India House.

In his Autobiography he describes an emotional
crisis at age 20 which had important intellectual

dimensions and was finally resolved only following the
death of his father in 1836. In the intervening period
Mill remained an active member of the Philosophical
Radicals—a largely extra-parliamentary grouping on
the more radical wing of those seeking reform of
parliament culminating in the 1832 Reform Act—but
his underlying philosophical position was undergoing
a radical reappraisal. This was first outlined in a series
of articles on ‘The Spirit of the Age’ in the periodical
The Examiner. Establishing some distance from his
father and his upbringing, he claimed, liberated his
thinking from Benthamite utilitarianism, and led him
to promote the ideal of self-cultivation (which his own
Autobiography sought to encourage). He was inspired
in the development of the imagination and emotions
by his relationship with Harriet Taylor, a married
woman whom he met and fell in love with in 1830. To
her he also credited considerable influence in the
intellectual development of his arguments. They were
married eventually in 1851, after her husband’s death.
Despite this awakening of feeling, Mill rejected intui-
tionism as a basis for philosophy and was committed
to extending the experiential methods of the natural
sciences to the social. The new dimensions in his
thinking did, however, stress the limitations of the
associationist psychology which had informed his own
upbringing, and introduced ideal-regarding criteria—
standards which look to the fulfilment of certain ideal
principles—into the predominantly consequentialist
character of his inherited utilitarianism. Furthermore
Mill increasingly recognised the thick historical tex-
ture required for an understanding and appraisal of
social and political institutions. Through his father’s
Scots education and his teacher Dugald Stewart, Mill
had access to the thinkers of the Scottish Enlighten-
ment—David Hume, Adam Smith, William Robert-
son, and Adam Ferguson—who had developed
sophisticated accounts of what would today be called
historical sociology, then termed philosophical his-
tory. Mill’s interest in this can be seen as early as his
essay Ci�ilisation (1836).

There were new influences which he also acknow-
ledged. These included that of S. T. Coleridge to
whom he devoted an essay with his concern to
institutionalize historically acquired learning and cul-
tivation in a national clerisy—a kind of secularized
church establishment; Alexis de Tocqueville, whose
two volumes of Democracy in America Mill reviewed
for the Westminster Re�iew in 1835 and 1840 and who
had a profound effect on his thinking about the need
to manage the political effects of the historical move-
ment to more democratic societies; and Auguste
Comte, whose sense of history as a process of rational
amelioration survived (frailly) in Mill, even after his
rejection of the more elitist policy implications which
Comte had drawn from it.

Impressed as Mill was by Tocqueville’s account of
local democracy in American townships, and seeing
democratic culture as the inevitable future for Euro-
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pean commercial polities, Tocqueville’s worries about
egalitarian mediocrity reinforced Mill’s concerns, al-
ready voiced in Ci�ilisation, about the stifling of
individuality, energy, and dissent in the emergent mass
societies. Although America had abolished an ar-
istocracy of taste or intellect, this had not eradicated
deference, which Mill now saw being abjectly paid to
‘public opinion (which) becomes in such countries a
species of religion and the majority is its prophet.’ A
continuing concern for Mill, henceforth, was, as he put
it in his review of Tocqueville’s work ‘that there should
exist somewhere a great social support for opinions
different from the mass.’

Mill’s commitment to radical politics itself faltered
at times following disillusionment with the Radicals’
Whig allies in the Reform Parliament of 1832. The
major focus of his political activity at this time became
a new radical periodical, the London and Westminster
Re�iew (1835). It was from the early 1830s too that he
began work on his Logic.

Mill recognized that, since the application of the
principle of utility required an assessment of conse-
quences, a knowledge of social and historical context
and process was needed to make such assessments. He
also recognized that traditional utilitarianism—con-
sidered as a foundation of social analysis, rather than
as a regulative principle—had failed to provide that
rich contextualization or knowledge of historical
processes. Macaulay famously had lambasted Mill
senior’s a-prioristic, deductivist Essay on Go�ernment.
The influences on Mill’s early maturity, following his
‘breakdown’—Saint-Simon, Comte, Coleridge, and
Carlyle, and, in due course de Toqueville—all reflect
a preoccupation with remedying these defects. Mill, in
fact, had access through his father and his father’s
tutor Dugald Stewart, to an earlier tradition of his-
torical thinking in the Scottish enlightenment of the
eighteenth century. Such thinking had operated
through theorizing the effects of large-scale social
changes, for example, economic and social mobiliza-
tion, on human reasoning processes and ultimately on
social conventions and forms of political association.
By contrast, Bentham and Mill’s father, James, had
attempted to model, understand, and explain political
phenomena deductively, drawing out the implications
of utilitarian psychology.

Mill rejects this approach. His Logic is an analysis
of the methods appropriate to the different branches
of science, based on the assumption that the only
grounds for deductivism is the assured existence of the
uniform operation of physical causes. In Book VI On
the Logic of the Moral Sciences Mill discussed the
extent to which the human sciences diverged from
the natural. His discussion has become a suitable point
of departure for much teaching and theoretical reflec-
tion in the social sciences ever since.

In the course of outlining the possibility of a social
science Mill subjected to criticism two alternative
methods which he called the geometric and the

chemical methods, by analogy with sciences already
treated earlier in the Logic.

The geometric method was that pursued by his
father inhis ill-fatedEssayonGo�ernment—anattempt
to deduce the optimum form of government from
certain posited axioms about the selfish motivations of
human beings. This cannot work, because deductive
operations presume a uniformity that cannot cope
with the quintessential sociopolitical circumstance of
multiple, simultaneous, and conflicting causes im-
pinging on a given circumstance. Geometrical de-
duction is not even yetmechanics, which, crude though
it is, can at least cope with this multiplicity of forces.

The chemical method is the attempt to infer causal
laws from the interaction of complex entities at (at
least) one remove from their underlying physical
causes. Mill’s thought here seems to be that if real
causes take place at the level of physics, ‘chemical’
phenomena represent epiphenomena which are related
in some systematic way to those underlying real
physical causes, and that by a complex of observation
and deduction the chemical properties of physical
elements might be derivable at this level. The limita-
tions of this method are that it can only apply where
the observed phenomena are in�ariantly related to
underlying causal properties—as in the case of chemi-
cal compounds whose properties relate systematically
to those of their constituent elements. Since the
underlying causes of social phenomena are many and
various and not elemental or invariant in their op-
eration, it is not possible to treat political facts in the
manner of chemical facts, nor to induce from ex-
periment or observation, any reliable causal regulari-
ties. Mill instances the attempt to answer the question
whether regulating imports is conducive to economic
prosperity or not. Even supposing two apparently
similar polities pursuing different policies in this
respect would not constitute a test case, argues Mill.
The reason is that different trade policies are not
ultimate ‘properties of Kinds’ but presuppose a whole
raft of differences in opinions, habits, and so on, which
might themselves influence the success of the economy,
with or without free trade.

For Mill, ‘true’ causation operated only at the level
of local physical events. A human science that sought
to base itself on causal generalizations, therefore, must
ultimately be grounded in the discovery of physio-
logical causes. However this, he recognized, was too
far below the level of ‘the general circumstances of
society’ which he sought to understand, for the latter,
at least in the present state of knowledge, to be
unpacked in terms of the former. In the meantime he
thought, empirical induction about the effects of
circumstance on human character formation (which
he called ‘ethology’), although it does not yield full
causal knowledge, could produce ‘empirical laws’ of
greater or lesser range and accuracy, and which might
certainly be useful presuppositions against which to
consider the likely consequences of policy initiatives.
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Such empirical laws yielded what he called (following
Comte) both ‘uniformities of co-existence’ (social
statics) and ‘uniformities of succession’ (social dy-
namics). Although neither the deductive nor the
inductive method was sufficient in itself, such confi-
dence as we can have in deductive conclusions can be
derived, Mill thought, from ‘collating the conclusions
of the ratiocination either with the concrete phenom-
ena themselves, or when this is unobtainable [as in the
case of social science], with their empirical laws.’ This
combination of deductive and inductive reasoning
brought to bear on even very complex phenomena,
whilst it could not achieve the level of predictive
accuracy available in the natural sciences, could prove
extremely useful to the ‘wise conduct of the affairs of
society’ (Logic VI, ix, §§1,2). It might even, in time, be
linked with or ‘resolved into’ the real causal laws at the
level of physiology, so effecting a complete union of the
social with the physical sciences. Yet even if this were
not fully achieved, there was, Mill insisted, the
possibility of constructing a science of society or what
he called ‘that convenient barbarism’—sociology.

Following his Logic, which was a considerable
publishing success, Mill returned to political economy.
His father had taught him economics as a child, and he
published in the subject at age 16. His Essays on Some
Unsettled Questions in Political Economy, written in
1830–1, now found a publisher (1844) and he settled to
the composition of the Principles of Political Economy,
with Some of their Applications to Social Philosophy
(1848). Not only (as the subtitle indicates) did he
regard economics as inseparable from the rest of social
philosophy, he also regarded the relationship between
economics and social theory more widely considered
as being the most important part of it. Whilst
composing it, Mill was painfully aware of the Irish
potato famine, and the impact of economic ortho-
doxies on its course. Seeking to avoid specific pol-
emical issues Mill was nevertheless concerned to stress
that political economy was ‘far from being a set of
maxims and rules, to be applied without regard to
times, places, and circumstances’ (Hansard v.190,
1525). Thus, although in pure economics he regarded
himself as a follower of Ricardo, he distanced himself
from those who took Ricardo to have established a
purely deductive school. Historians of economic
thought disagree as to precisely how to characterize
this relationship, and who these economists might be
(see Hollander 1985, Vol. II, pp. 914ff). It is clear
however, that Mill regarded good economic method
to combine both deductive and inductive operations,
and in policy stressed the importance of knowledge of
local conditions—such as those in Ireland or India—in
applying that method. Economic science, he thought,
operated under those limitations applying to the social
sciences generally, outlined in the last volume of the
Logic—deductions were only reliable if the generali-
zations which generated them were the result of
physical causes, and even then only if other causal

effects did not intervene. Neither of these conditions,
in his view, obtained in economics any more than in
the rest of social science. This also informed his view of
the limited role which mathematical or formal mod-
eling might be expected to play in economics—for
without certainty or quantification such precision was
likely to be misleading.

Mill’s insistence on subordinating economic analy-
sis to policy is clear in his famous chapters on socialism
in the Principles, which undergo considerable devel-
opment in the first three editions (1848, 1849, 1852),
under the influence of the European revolutions of
1848 which had reopened debate on the subject, and
of Harriet Taylor whom he finally married in 1851.
Originally sceptical about co-operation, Mill now
discussed the ideas of Fourier as a supposedly superior
synthesis of the ideas of Owen and Saint-Simon,
which overcome earlier worries about incentives. He
came to see the emergence of co-operative forms as
both an evolutionary possibility within capitalist
economies and, once population could be voluntarily
controlled and inequalities overcome through control
of inheritance, as a desirable social form in which
individuality and moral progress, far from being under
threat, could flourish better than in conventional
economies.

Such themes integrate with the political writing to
which Mill returned, at the end of the 1850s. He
produced a trio of important essays, long in the
making: Utilitarianism, On Liberty, and On Repre-
sentati�e Go�ernment. These worked out his concern
to articulate a conception of progress consistent with
utility, as a part of which he sought to support diversity
of opinion and to protect social and political in-
stitutions from the effects of mediocre uniformity—-
whether deriving from the middle classes or the
dominance of a socialist-inspired working-class move-
ment.

Utilitarianism articulated a defence of the principle
of utility into which Mill introduced significant modifi-
cations to Benthamite utility. The first was the claim
that apart from the various dimensions of utility
analysed by Bentham, and contrary to the latter’s
claim (made notorious by Mill himself?) that ‘pushpin
was as good as poetry,’ it was possible to distinguish
higher from lower qualities of pleasure, and that
quality as well as quantity was to be given weight in
seeking to apply the utilitarian criterion that actions
were ‘right in proportion as they tend to promote
happiness.’ Amongst the higher pleasures were those
of altruism, the cultivation of the higher feelings and
of the intellect. The former constituted a rejection of
the Benthamite reliance on psychological egoism, the
latter introduced what many have seen as an alien,
ideal-regarding element into utilitarianism. Mill’s se-
cond innovation was his claim that the principle of
utility should be deployed as a criterion of moral or
social principles, practices or institutions, and not
applied directly to regulate individual actions. The
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distinction has since been refined and elaborated as
that between rule utilitarianism and act utilitarianism.
Although Mill does not make the distinction in these
terms, he makes it clear that utility is not meant to
substitute for conventional morality, but rather is used
to appraise and correct its rules. He is also clear that
although justice is grounded in utility, appeals to
utility cannot be used to overthrow (any but?) the
hardest cases.

Classical utilitarianism was premised on the in-
tegrity of each individual’s experience of utility. Each
was to count for one and no more than one, and each
was the best judge of their own utility. Mill’s two
modifications allow privileged judgements to be made,
capable of overturning the subjective claims of the
individual but they also allowed judgements of prog-
ress to be made which were not purely quantitative.

In On Liberty Mill formulated what he disarmingly
called a ‘very simple principle’ introduced, in all but
name, in his Principles of Political Economy. There he
remarked that ‘there is a circle around every human
being, which no government, be it that of one, the few
or the many, ought to be permitted to overstep’ (PPE,
Vxi, §2). Mill’s principle was that: ‘the sole end for
which mankind are warranted, individually or col-
lectively, in interfering with the liberty of action of any
of their number, is self-protection, that the only
purpose for which power can be rightfully exercised
over any member of a civilised community, against his
will, is to prevent harm to others. His own good, either
physical or moral, is not a sufficient warrant’ (Acton
1967, pp. 72–3).

Mill’s argument has become an icon for liberals and
occasioned a huge literature both academic and
polemical. The academic controversy has centered
around two issues—whether Mill’s defense of the
principle of liberty was consistent with his claimed
loyalty to the principle of utility, and whether his
defence of the integrity of the sphere of individual
liberty is, in the end, coherent.

Mill denied that his argument involved grounding
liberty in abstract right distinct from utility, which was
still the ‘ultimate appeal on all ethical questions.’ It
was, though, ‘utility in the largest sense grounded on
the permanent interests of man as a progressive being’
to which one had to appeal, and not the maximization
of existing preferences. This invokes the modifications
made to the doctrine of utility in terms of the
possibilities of increasing notmerely the quantities, but
the qualities and refinements of pleasure available to a
population. Briefly, moral progress presupposes inno-
vation, and innovation presupposes (though it does
not guarantee) liberty. Liberty of thought and speech
could generate and promulgate new ideas and test old
ones, avoiding the static mediocrity that he feared so
much. Liberty in the sphere of private action enabled
experiments in living amongst which might emerge
new and more beneficial social forms, new forms of
domestic partnership and co-operative production in

the sphere of the economy, being two such examples.
On this view liberty is justified in instrumental terms as
a means to a social progress defined, or definable, with
reference to utility (‘in the largest sense … ’). However,
Mill’s enthusiasm for liberty—redoubled in the closing
passages of On the Subjugation of Women—his cel-
ebration of what he disarmingly calls the ‘intrinsic
worth of individuality’ and the cultivation of the
personality as a ‘noble and beautiful object of con-
templation’—has a kind of autonomous aesthetic
which have seemed to many commentators to go well
beyond the instrumental role claimed for it in his more
programmatic statements.

Mill also had great difficulty sustaining the bound-
aries of the ‘sphere of private action’ which he
attempted to mark by distinguishing ‘self regarding
actions’—which were not to be interfered with, and
‘other regarding actions’ which were, in principle,
candidates for legislative restraint. The viability of this
in turn involved distinguishing between actions which
merely ‘affect’ and those that ‘affect the interests of’
others. But the notion of interests, whilst clearly
different from wants or preferences, is a notoriously
difficult one to deploy—particularly for liberals—
without establishing paternalistic claims over indivi-
duals’ preferences.

Mill’s discussion of the application of this principle
is an object lesson of the sensitivity required in the
application of philosophical principles to areas of
policy, but to many it has revealed a residual pa-
ternalism.

Considerations on Representati�e Go�ernment, Mill
claimed, embodied the principles to which he ‘had
been working up during the greater part of my life.’ It
was certainly, amongst other things, an attempt to
show how his commitment to liberty as a part of a
revised conception of utility could be embodied in
political institutions. It revealed an acute historical
sensitivity to the broad circumstances that made
representative government possible, to the generation
of dispositions in the population and to those pro-
cesses—the race, as he put it, between democratization
and education—that might imperil it. Representative
government is fixed firmly within the presuppositions
of a progressive, national, metropolitan state, and for
all Mill’s celebration of diversity he evinces little
enthusiasm for sustaining relict regional or national
cultures such as the Celtic-speaking nations.

Once representative government is possible—and it
is not possible for all stages of human development—
Mill considers there are two criteria by which govern-
ment should be judged—efficiency and education. The
one seeks the optimum use of the existing good
qualities; the second seeks to augment the virtuous
qualities in the population at large. These can be seen
as a version of two principles widely seen as central to
many nineteenth-century thinkers—stability and pro-
gress. Much of the work is a consideration of various
political institutions in light of the trade-off between
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these two principles. Two examples may suffice—those
of voting and local government.

Like all utilitarians, Mill rejected abstract or natural
rights, and did not derive the vote, any more than
liberty, from such considerations. The right to vote
was grounded in the important necessity of ensuring
that each—even, as he later publicly argued, women—
had an institutional expression through which they
could safeguard their interests. But this did not entail
the privacy, equality, or unlimited domain of the
franchise. All of these were to be assessed in conse-
quentialist terms, through their contribution to Util-
ity. Consequentialist judgments are sensitive to the
empirical circumstances of that which is being judged.
Mill acknowledged that privacy of the ballot box
might once have been necessary to avoid undue
pressure from employees, landlords, or social super-
iors. The danger had now, he thought, come to be
from individuals regarding the vote as an expression of
their selfish wishes. Public voting would, he thought,
make it necessary for voters to justify their decisions to
their fellows and this might require them to decide on
grounds of public reason rather than private ration-
ality. Consequentialist considerations also informed
his thoughts about the electorate. Though all adults
must have access to the vote for protection, equal
voting is not conducive to the best outcome—part of
which is to make the best use of the talents available.
Mill advocates an educational test (at least partly to
encourage self-improvement), disfranchizing those re-
ceiving welfare benefit, and proportional represen-
tation and plural voting for university graduates and
professional classes. This ensured that minority and
educated opinion would at least be heard in parl-
iament, and mitigated the potential for majority
tyranny, exercizing benign influence on less-informed
representatives. For similar reasons he opposed the
mandating of representatives. Finally Mill regarded
representative bodies as incompetent to draft or
engage in detailed amendment of legislation, which
should be left to commissions of experts. Mill thought
such considerations enabled a distinction to be drawn
between ‘True and False Democracy.’ In True Demo-
cracy the role of the People is ‘strong enough to make
reason prevail but not strong enough to prevail against
reason.’

Mill’s discussion of local government stresses the
educative role it can play in giving the inexperienced
scope for political participation in a limited sphere
where it cannot damage great national interests.
Devolution must not, however, be so great as to
exclude the interest of at least some of the educated
from whom lessons might be learnt, nor, he thought,
should it ever escape the superintendence of the
national government.

Mill sat as Liberal MP for Westminster—a no-
toriously radical seat since the 1780s—in the 1865–8
Parliament, his candidacy provoking huge demand for
cheap popular editions of his Political Economy,

Liberty, and On Representati�e Go�ernment. True to
the spirit of his observations in On Representati�e
Go�ernment he refused to pledge—or indeed cam-
paign—prior to the election. The most famous cause
he espoused during that period was to seek—albeit
unsuccessfully—to amend the 1867 Reform Bill so as
to grant votes to women. This became a major cause
for him during the rest of his life and his The Subjection
of Women (1869) has become one of the canonical
texts in the study of women’s political emancipation.

Harriet Taylor had died in Avignon in 1858, and
from that time on until his death Mill spent half of
each year there. Mill himself died in Avignon on May
7, 1873. Harriet’s daughter, Mill’s stepdaughter,
Helen, acted as Mill’s secretary and arranged the
publication of a number of his papers after his death,
including the Autobiography and the Chapters on
Socialism. In the latter Mill pursued themes explored
in the later chapters of his Principles of Political
Economy, althoughwithevengreateropen-mindedness
as to the possibility of one form or another of socialism
proving itself superior. Although he thought rev-
olutionary socialism and a centralised economy both
unjust and ‘chimerical,’ and that even temperate,
though extensive, forms of socialism were ‘not avail-
able as a present resource,’ he recognized the high
moral values implicit in some of these and was firmly
of the opinion that various socialist schemes ‘have a
case for a trial.’ For him though, the criteria to be
applied in such a trial were essentially those of the
development of human character. The irresistibility of
the advance of democracy was a given for Mill, and he
recognized that the implications of this were still
working their way through and that when they did so
they would penetrate to ‘the very first principles of
existing society’—in which he included private prop-
erty. Yet, whilst accepting this, his concern to balance
values which the mass of the people might not yet
share is one of the central tensions in his work,
informing what has come to be seen as his central
preoccupation—the defense of liberty.

Mill’s Principles of Political Economy enjoyed
huge—almost canonical—status in the middle of the
nineteenth century, down to the marginalist revolution
associated with Jevons and Marshall. It is now no
longer of technical interest to economists but remains
an important chapter in the history of economic, and
social and political, thought. That part of his Logic
devoted to the philosophy of the social sciences
remains an important statement of a particular ap-
proach in sociology. Mill’s political writings have a
more ambiguous legacy. Political Science now takes
forms—and has preoccupations—Mill could not have
foreseen; as a result hisRepresentati�eGo�ernmentnow
has a less practical character than he might have hoped
for it. On Liberty, however, is still often read in the
spirit in which it was written—as a statement of moral
and political philosophy to be considered as a success
or failure in terms of the arguments advanced there.
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Perhaps what would have been most satisfying of all to
Mill, his own character as a public moralist, and the
ideal of character formation, have re-emerged recently
as an acknowledgedly central preoccupation of his
work.

See also: Comparative Studies: Method and Design;
Consequentialism Including Utilitarianism; Demo-
cracy; Emergent Properties; Enlightenment; Free-
dom�Liberty: Impact on the Social Sciences; Freedom:
Political; Individual�Society: History of the Concept;
Liberalism; Liberalism: Historical Aspects; Natural
Law; Political Economy, History of; Utilitarianism:
Contemporary Applications
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I. Hampsher-Monk

Millennialism

Millennialism (derived from the Latin term, millen-
nium, which means literally 1,000 years) is the belief
that a prolonged period of bliss is a future prospect,
usually expected to commence after catastrophe which
will end the present dispensation and perhaps the
world itself. Salvation and survival into the new era
will be confined to those who believe this prophecy
and conform to certain stipulated demands of faith
and morals. Millennialism has inspired numerous
movements throughout the world and given rise to
outbursts of intense social unrest, but has also created
new patterns of social consciousness.

1. The Term Millennialism

The terms millennialism, millenarism, and millenari-
anism are more or less synonymous, although some
writers (Harrison 1979) have sought to distinguish
millennialism as scholarly theological concern with
prophetic exegesis, and millenarianism as applicable
to social movements preaching the imminence of the
millennium. This distinction, however, is not ob-
served generally. The term chiliasm (Greek chilioi—a
thousand) is also employed in reference to social
manifestations of belief in the early outworking of
prophecy.

2. Historical Pro�enance

Millennial ideas arose inZoroastrianismwhich exerted
an influence on Judaic eschatology in which it became
a strong theme. Jewish apocalyptic literature linked
the millennium to the expectation of a returning
messiah, a king to save his people, and this association
informed the expectation among early Christians that
Christ would soon return to earth to rule over his
kingdom for 1,000 years. The concept gradually has
acquired wider application to contexts other than the
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Judeo–Christian, and is used loosely to refer to a long
period of time rather than specifically to 1,000 years,
but it is in Christianity that millennialism is most fully,
albeit controversially, articulated.

2.1 De�elopment in Early and Medie�al
Christianity

In Christian history, an assortment of New Testament
texts, especially Revelation 20, have been cited along-
side the Old Testament books of Isaiah, Daniel, and
Ezekiel to provide both a sequence of events and
allegorical reference points as a basis for a chronology
for the prophesied millennium. Some early Church
fathers and various heretical movements expected an
imminent literal outworking of prophecy, and looked
forward to indulgences and pleasures which they
had hitherto denied themselves. Augustine changed
Christian thinking by regarding the contemporary
epoch of the Church to be the millennium, at the
end of which Christ would return and establish the
conditions of eternity. Millennial ideas did not dis-
appear, however, and found expression in the theories
of Joachim of Fiore in the twelfth century and in
various heretical movements, and they received a new
impulse from sects that arose in Reformation times.

3. Pre- and Postmillennialism

For later Christians, Daniel Whitby (1638–1726)
formulated the position which became widely accep-
ted, that the advent would occur at the end of the
millennium rather than before, thus establishing a
distinction between postmillennialists (who believed
that the advent would follow the millennium) and
premillennialists. Postmillennialists held optimistic
beliefs about social progress and the diffusion of
the Christian message through missionary activity,
thus paving the way for the return of Christ. The
designation ‘millennialist’ was henceforth applied to
premillennialists, those expecting the imminent second
advent of Christ. Among themselves, premillennialists
differed about other matters, among which were:
whether the tribulation alluded to in I and II Thes-
salonians would occur before or after the ‘rapture’ of
the saints (i.e., their being caught up in the clouds to
join Christ); and whether the millennial kingdom
would be established on earth (as believed by
Jehovah’s Witnesses) or in heaven (as maintained by
Seventh-day Adventists). Most millennialists have
been ‘mortalists,’ denying that man possessed an
immortal soul.

3.1 The De�elopment of Premillennialism

Millennialism has given rise to numerous episodes of
fanaticism. After the Reformation, the ‘open Bible’

policy of Protestants gave millennial expectations
common currency. Many movements inspired by
expectations of the early fulfillment of prophecy have
been of short duration, particularly those with ad-
herents who took it upon themselves to take up arms
to help bring the advent and the millennium about.
Such were the Anabaptists who occupied the city
of Mu� nster in Westphalia in 1534, and the Fifth
Monarchy Men who challenged the secular authorities
in the 1650s in England.

3.2 Dating in Prophetic Exegesis

Millennialists have not depended on the secular
calendar in affirming when the millennium would
begin, but have often set dates. Only the most
proximate dates have inspired active movements.
Expected dates have been calculated by the choice of
specific past events as the departure point for the
outworking of chronology and the application of
numerological principles. Those calculations concern-
ing the fulfillment of prophecy generally have not
coincided with the completion of the first or second
millennia of the western calendar. Not all movements
have committed themselves to predicting specific
dates, and others have done so guardedly in recol-
lection of the repeated scriptural warnings that Christ
would come ‘like a thief in the night.’ Jehovah’s
Witnesses have been perhaps the most persistent
in setting dates for the fulfillment of prophecy
(having, formally or informally, at different times and
successively harbored keen expectations of 1874, 1914,
1925, and 1975). The Seventh-day Adventists, after
the disappointed hopes of William Miller’s predictions
for 1843 and 1844, have abandoned date-setting, while
the Christadelphians, although much exercised on the
subject and disposed, especially in their early years
(1840s and 1850s), to look for signs in contemporary
political events to match biblical prophecies, have for
a long time disavowed the possibility of acquiring
accurate foreknowledge of the time of Christ’s return.

3.3 The Size of Modern Millennial Mo�ements

Whilst postmillennial orientations stimulated mission-
ary and revivalist activity in the eighteenth century,
particularly in North America, the pessimism implicit
in premillennialism previously had inspired move-
ments which operated in considerable tension with the
state and the wider society, and these hostile move-
ments usually were small and localized. Growth of
literacy and improved communications in the nine-
teenth century allowed sectarian premillennialists to
organize much larger, enduring, and widespread
movements, some of which, by the end of the twentieth
century, had followings counted in millions (e.g., the
Seventh-day Adventists, Jehovah’s Witnesses). As the
need for better accommodation with modern society
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and the agencies of the state grew, so these sects
became less aggressive and their insistence on the
imminent end of the existing dispensation less strident.

3.4 The Social Constituency of Millennialism

It has been a general assumption that those attracted
to millennial sects are not only pessimistic about
general social conditions, but are likely to be drawn
from disinherited social groups, and the relative
deprivation thesis has been frequently invoked to
explain their appeal. As a generalization this may be
warranted, but by no means all of those attracted to
millennialism have formed their views in socially or
culturally disadvantaged circumstances. Prominent
Protestant thinkers—Joseph Mede, the theologian,
and the scientist, Isaac Newton, among them—
were devoted to numerological exegeses of biblical
prophecy. The initial leaders of the strongly adventist
(premillennial) Catholic Apostolic Church included
several Anglican priests and Church of Scotland
ministers, and all but one of that church’s 12 apostles
were either lesser aristocracy or professional men.
Several lay supporters were, or became, MPs or
higher civil servants. The originators of the con-
temporaneous movement devoted to premillennialist
prophetic exegesis (later known as the Plymouth
Brethren), were clerics and ordinands, and local
leaders were often men of some substance. Nineteenth
century millennialism had an appeal which extended
beyond the working class.

4. When Prophecy Fails

Millennial movements all face the prospect of the
failure of prophecy, and examination of their history
reveals diverse responses to this problem. Gager,
following Festinger’s study of a contemporary adven-
tist cult (When Prophecy Fails 1956) has contended
that the expansion of early Christianity was attribu-
table, at least in part, to the failure of millennial
expectations (Gager 1975). Believers sought to over-
come the cognitive dissonance of failed prophecy by
persuading others that they were not wrong: the next
best thing to being proved right was to persuade others
to join you and to accept your rationalizations for the
error. The evidence on early Christianity is perhaps
too sketchy to substantiate this contention, while
Festinger may have studied too small and ephemeral a
movement (in which he and his team constituted too
influential a group) to warrant the comparison.

4.1 Two Responses to Failure

Even so, some millennialist movements have tri-
umphed over repeated failure of prophecy, and have

done so by various different strategies. Perhaps the
most successful of contemporary millennial bodies,
the Seventh-day Adventist Church, has flourished by
cultivating an encompassing program of educational,
dietetic, and therapeutic welfare in which to engage
members’ energies. This policy originated early in the
movement’s history, and has expanded despite the
apparent inconsistency of devoting resources to wel-
fare in a world due soon to be overturned by the
cataclysmic events supposedly foretold in the Scrip-
tures. In contrast to this many-sided strategy to occupy
the faithful, Jehovah’s Witnesses, whose theology
teaches that God’s Kingdom is already established
but not yet visible, seek to engage their following
single-mindedly in the work of recruitment. This is a
response to failed prophecy more or less on the
Festinger model. By deploying their ‘publishers’ (the
movement’s designation of its members) in extensive
house-to-house calls, the movement has developed a
systematic method not only of winning new adherents
but, perhaps more importantly, of involving members
in the regular reaffirmation of their own commitment.
The primacy of this latter function becomes apparent
when it is acknowledged that at least 200h of canvass-
ing are on average expended by publishers for each
additional new convert.

4.2 The Intro�ersionist Response

The Plymouth (Exclusive) Brethren response to hope
deferred has been a classic withdrawal from involve-
ment in the wider society into a more introversionist
position. The movement has ceased to proselytize:
although still undertaking token public proclamation
of ‘the truth,’ they are far from exhorting listeners ‘to
come and join us’—joining is not an option that is
made easy. The Brethren, who regard their assemblies
as already a foretaste of heaven, expect the Holy Spirit
to guide all sincere Christians to them and their way of
life. Maintaining communal purity has become a
primary concern, hence the insistence on separation
from the inherently evil world, and the diffidence
respecting would-be converts. A less extreme example
of the same shift of orientation from keen millennialist
expectations to a more introverted position is also
found among the Christadelphians.

4.3 The Demise of the Catholic Apostolics

Perhaps the most radical resolution of the experience
of failed prophecy was that of the Catholic Apostolic
Church. The Church confidently expected the advent
to occur in the lifetime of its original 12 apostles, who
were designated (by members who claimed the gift of
prophecy) in the early days of the Church’s formation
in c. 1830–5. An apostle died in 1855, and a shocked
church acknowledged that there was no brief to
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replace him. The last of the 12 died in 1901. Thereafter,
the Church, according to its own rubrics, lacked
legitimacy to ordain ministers. Eventually, in the
1970s, the last minister, ordained by the last apostle,
also died. The self-prescribed denial of the competence
to make new appointments virtually pre-ordained the
demise of the Church if prophecy failed. A schismatic
branch in Germany survives, the Neue Apostolische
Gemeinde, in which designated prophets took a
different view and nominated successors to apostles as
they died.

5. Millennialism in Other Religious Traditions

The millennial theme represents a final outworking of
history, in which the wicked are punished, and the
righteous are saved in a process which is envisaged
generally as involving severe tribulations. The term
is applied loosely, however, and the constituent
elements of millennialism, as manifested in Christian
eschatology, are often absent in so-called millennialist
movements in other religious traditions. In Judaism,
the messianic element is strong, and has stimulated
the emergence of messianic claimants. The most
celebrated of these was Shabbatei Tzevi (1626–76), a
self-styled messiah whose following, and that of his
various successors, was widespread throughout the
Middle East and Europe, and which persisted even
after he recanted and converted to Islam. In Islam, the
Shi’ite tradition of a hidden imam, due to return to
lead the faithful in some future time, incorporates both
messianic and millennial themes, but the rising of the
Mahdi, Mohammed Ahmed ibn Seyyid, in nineteenth-
century Sudan appears to have been a more explicit
admixture of revolutionary political aims and religious
fervor. The visions of future salvation, following a
period of tribulation, found in the claims made in the
Hindu tradition for Kalki, an avatar of Vishnu, and
the prospect of the forthcoming troubled age of
Mappo, in Mahayana Buddhism, have lacked the
power to inspire significant social movements and
scarcely qualify to be designated millennialist. The
other-worldliness of Indian religion appears to render
it inhospitable to millennialist themes. A more ex-
plicitly millennialist movement occurred in late nine-
teenth-century China, in the T’ai‘ping rebellion, but
this movement was influenced directly by Christian
ideas.

6. Third World Instances

A wide assortment of religious uprisings among tribal
peoples are often termed millennialist. Most of these
movements are ephemeral. Some are openly militant,
proclaiming either the early return of the ancestors
and engaging in practices designation as nativistic, or
claiming to be the true originators of all the innovative

accoutrements of western civilization. Sometimes a
messiah is promised as the savior who will usher in the
time of prosperity and bliss, and the prophet harbinger
of the new era may himself be cast in the role of
messiah. The cargo cults of Melanesia exemplify the
collective messiahship of the ancestors for whose
return votaries practiced ecstatic rituals or sought to
dance the new dispensation into being. The Ghost
Dance of 1870 among the tribes of California and its
more celebrated successor of 1890 proclaimed collec-
tive salvation once the ancestors were induced to
return to practice the old ways.

6.1 Christian Influences in Third World Cases

Many of these movements were influenced powerfully
by Christian millennialism. Christian missionaries
were often clergy of fundamentalist persuasion, or
were drawn from fundamentalist denominations:
millennialism was a stock part of their message.
The Kitawala movement in what is today Zambia,
Zimbabwe, and Malawi was a radical and semipoliti-
cized millennial cult which owed its inspiration to
Watchtower preachers (later designated as Jehovah’s
Witnesses) of whom Joseph Booth, a sometime
Seventh-day Adventist, was a conspicuously influen-
tial figure. Suggestions that the Tupinamba and
Tupi–Guaranı� tribes in South America who, as early
as the mid-sixteenth century, were discovered to
embrace a cult which taught that they might dance
themselves to weightlessness and be carried off to a
promised land of deathlessness in the East, illustrated
the possibility of autochthonous millennialism, un-
influenced by Christianity, may be discounted, since
thosewho first reported this phenomenon were Jesuits.

6.2 Mass Magical Mo�ements

Various Third World movements were designated
readily as millennial even though all that they
promised were miraculous therapies or new means for
detecting witches. Such were the various Zionist sects
of South Africa; the pocomania cults of Jamaica,
which claimed to counteract obiah, so-called black
magic; and the Lumpa Church of Alice Lenshina
which fell victim to military intervention ordered by
the Zambian government in 1964. These cults have
operated essentially at the individual level, seeking to
play very little part in inducing changes in social
consciousness.

6.3 Re�olutionist Mo�ements and Social
Consciousness

The more avowedly revolutionist movements have
often enjoyed greater influence. Such was the case with

9884

Millennialism



the Hau-Hau movement among the Maoris which
played a role in the Maori Wars; the Maji Maji
Rebellion in East Africa; the afore-mentioned Kita-
wala movement in Central Africa in provoking the
Chilembwe uprising; and the collective resistance
movement among erstwhile mutually hostile North
American tribes under Tenskwatawa, the Shawnee
prophet. Millennialism has often served as an un-
witting agency in raising the consciousness of tribal or
ethnic identity, or of the need to transcend it in a wider
cause. This appears to have occurred among Rasta-
farians in the West Indies, and more effectively among
the Mahdists of the Sudan in the formation of a new
state. Prospects of salvation as a chosen people in a
new millennium caused Paul to declare that Christians
were ‘neither Jew nor Greek, bond nor free,’ but a new
people with a new collective identity.

See also: Cargo Cults; Charisma and Charismatic;
Christianity Origins: Primitive and ‘Western’ History;
Fundamentalism (New Christian Right); Judaism;
Mission: Proselytization and Conversion; Prophetism;
Religion: Nationalism and Identity; Secular Religions
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Mind–Body Dualism

1. Introduction

According to one version of the dualist account, a
person is a union of two radically different types of
entity, one amaterial body and the other an immaterial
mind. Some, like Descartes (1641), have held that
mental phenomena are attributes of a mental sub-
stance. While our bodies are all fashioned out of the
same stuff, each individual mind is a unique ‘thinking
thing,’ an ego identified with the soul. Others, like
Locke (1690) and Hume (1739), have held that mental
phenomena are immaterial entities, that, taken to-
gether, constitute the mind. The mind is a ‘bundle’ of
perceptions and feelings. Since we are aware not only
of the messages of the senses but also of at least some
of our feelings, desires, and ideas, each person must
not only be a center of consciousness but also of self-
consciousness. There is another version of dualism
based on a distinction between the kinds of predicates
that can be used to describe the material and the
mental aspects of human beings. There is only one
kind of substance but it has two very distinct kinds of
properties.

Mind�body dualism, in either form, has raised two
major philosophical questions:

(a) ‘How is it possible for immaterial mind and
material body to interact, as it seems they obviously
do, be they substances or properties?’

(b) ‘Where does the core of personal identity lie, in
the material body or the immaterial mind, in the
material or the mental aspects of a person?’

The monistic accounts offered by materialists and
idealists purport to be solutions to some of the
problems inherent in either version of the dualist
account.

2. The Ontological Version of Mind�Body
Dualism

The origin of the thesis that mind and body are
different substances is usually credited to Descartes.
He came to this view in the course of reflecting on
whether there was any belief that could not be
doubted. The program of analysis that led him to his
ontological version of mind�body dualism is set out in
his Sixth Meditation.

To begin with, I will go back over all the things which I
previously took to be perceived by the senses, and reckoned to
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be true; and I will go over my reasons for thinking this. Next,
I will set out my reasons for subsequently calling these things
into doubt. And finally I will consider what I should now
believe about them (Descartes 1641 p. 51).

He convinced himself that his mental states were
better known to him than his material surroundings,
including his own body, so the indubitable truth must
be mental. The first step in recovering knowledge of
himself and the world must be to find an undubitable
premise or premises from which the main charac-
teristics of the world and of myself as a center of
consciousness, that is as a thinking thing, can be
deduced. Descartes’ method in philosophy and in the
sciences was based on his faith in the power of logic to
ensure that, step by step, the mind passes from truths
to truths. ‘… there is nothing so far removed from us
as to be beyond our reach, or so hidden that we cannot
discover it, provided only we abstain from accepting
the false for the true, and always preserve in our
thoughts the order necessary for the deduction of one
truth from another’ (Descartes 1644 p. 16). But what
could serve as a premise for the deduction of secure
knowledge about myself and from that to secure
knowledge about the natural world? It must be both
thinkable and indubitable. Borrowing from earlier
sources Descartes gives us the most famous philo-
sophical argument in history, ‘cogito ergo sum.’ It is
supposed to undermine the possibility of universal
doubt. If someone is doubting that he or she is
thinking, then, since doubting is a species of thinking,
that person is thinking. So the existence of thinking is
indubitable.

However, Descartes draws a much stronger con-
clusion.His argument, sooftenquotedandparodied, is
supposed to prove that a thinking thing exists, namely
a mind, soul, or ego, that is truly Descartes (Descartes
1641 p. 19). The argument begins with ‘I am thinking
therefore I exist’ (Descartes 1644 p. 194). Though
meant to highlight the indubitability of the existence
of the thinker as thinking thing, it led straight to the
thesis that the mind and the body of a person are two
radically different substances. The attributes of a
thinking substance, a mind, are immaterial. It is
indivisible and, being indivisible, must be immortal. A
mind has no properties in common with a material,
divisible, spatially, and temporally locatable body.
But the body supplies the mind with sensations that
are not at the whim of the person, while the mind
makes the body move in ways that the person intends.
So mind and body must interact. How could such
interactions occur when Descartes’ analysis leaves
each with properties that could have no causal
relations with one another? The person or self, being
an entity, can be the target of acts of reference, just as
material entities like Mt. Blanc are denoted by proper
names. While the name ‘Descartes’ refers to the whole
ensemble, body and mind, the pronoun ‘I’ seems to
refer to the ego, the really real Descartes, the im-

material entity that is the mind. It also serves as the
source of personal identity.

There is one obvious objection to the move from the
indubitability of the existence of acts of thinking to the
conclusion that there must be immaterial thinking
things. At most we know thinkings must exist, not that
there must a substance, an entity that is doing the
thinking. The circularity of the argument is clearer in
French than in Latin.

Je pense
donc
Je suis.

Far from this argument proving the existence of a
Cartesian ego, since ‘je,’ appears in the conclusion of
the argument, and in the premise, the argument is
circular. The only valid argument that the doubting
paradox supports is this:

Doubting exists
therefore
Thinking exists.

One might well reject the idea that personal identity
is rooted in an immaterial entity while still holding
that thinking, feeling, and willing are immaterial
processes. The mind�body problem appears on the
one hand as the problem of how two quite different
kinds of entities could interact, and on the other as the
problem of assigning priority between bodily con-
tinuity and individuality as the basis of personal
identity, or on continuity of mind, as given in
consciousness through the power of memory.

3. The Discursi�e Version of Mind�Body Dualism

An alternative way of making sense of the radical
differences that seem to mark off mental states of
persons from material states of their bodies has been
to propose that there are two irreducible sets of
predicates, one used for describing the body and its
states and the other for describing the mental life of
conscious beings. Some body predicates can be used to
describe any material thing, while others can be used
only of other organisms. Mental predicates, for the
most part, can be used only of human beings, though
some can also be used of animals, such as ‘alert’ of a
dog. But there is just one entity to which these
descriptions are to be applied. For some philosophers
this entity is the human body as organism (Searle
1992). For others it is the person, the basic particular
of human life (Strawson 1956).

We recollect that when Descartes realized that the
mental and material properties of human beings were
very different he was tempted into thinking that,
therefore, a person must be constituted of two different
substances each with its proper set of attributes. By an

9886

Mind–Body Dualism



ingenious analysis of the material conditions that are
involved in the basic criteria of personal identity,
Strawson was able to show that the concept of a
person is logically prior to ‘having a body’ and ‘having
a mind.’ The Cartesian distinctions among predicates
do not lead inexorably to the theory of two substances,
the material body and the immaterial mind, the alleged
thinking thing. The basic particulars of the human
world are persons. A person must be embodied in
order for it to be possible for that person to be
reidentified as one and the same person who one had
met before. This involves M or material predicates.
But a person is also the subject of ascriptions of P or
person predicates, which involve consciousness. Ac-
cording to Strawson a person can ascribe conscious-
ness to him or herself only if that person can ascribe
such states to others. There must be logically adequate
criteria for ascriptions of P predicates. So we are left
with two sets of predicates for describing people, both
of which are necessary and neither of which is sufficient
to encompass the whole of human life.

In Searle’s version of this approach, the dualism is
founded on the intentionality of mental states, a
feature not shared by material states of the organism.
Intentionality is the property that a significant sign has
of pointing beyond itself, of meaning something,
whether or not there is anything in the world to which
it corresponds. Mental states are just those states of
the organism that do point beyond themselves. But
thought is not anything other than an aspect of the
biology of human organisms, just as is digestion. This
view is far from new. Cabanis remarked that thought
is a secretion of the brain, just as bile is of the liver.

4. Super�enience

A third suggestion (Kim 1998) is based on the idea that
there could be no thought without a material system,
such as a brain and nervous system, while there are
many material systems that are not conscious or
cognitively active. It has been said that the mental
supervenes on the material without being reducible to
it. This proposal does not seem to touch the deep
question of how the states of the material system and
the mental states that supervene upon it are related.

5. Criticisms

Ontological dualism has been under attack from its
beginnings in the seventeenth century. There have
been two lines of criticism, materialist and idealist. If
either of these monisms could be defended it would
put paid to the discursive dualism based on two
radically distinct sets of predicates. Both criticisms are
based on arguments designed to show that there really

is only one kind of property that human beings
possess. It follows that there would be only one kind of
predicate which could be ascribed to a human being.

5.1 How Materialists get Rid of the Mind

Traditionally materialists have tried to solve the
interactional aspect of the mind�body problem by
eliminating the mental side of the incommensurable
pair. If it could be shown that the phenomenon that
people had taken to be mental and so radically
different from the material attributes of a human being
were really material after all, then there would be no
ontological problem about the possibility of a causal
relation between the states of the sensory systems and
sensations and perceptions. One material state can
cause another. If it could be shown that all mental
concepts could be replaced by material concepts,
without loss of content, the mind�body problem
would evaporate in a more fundamental way. The
logical subject to which the reformed vocabulary
would be predicated would be denoted by an ex-
pression for a material thing, the body.

How could one show that a vocabulary was so
radically defective that it ought to be replaced by a
different set of words? In the 1950s several philoso-
phers of science, notably Hanson (1958), who coined
the phrase ‘the theory-ladeness of observations,’ re-
viving a thesis popular at the beginning of the
nineteenth century, pointed out that there is no sharp
division between words used in theories and words
used to describe phenomena, since the latter incor-
porate theoretical concepts. For example when the
word ‘heat’ is used in the description of a calorific
phenomenon, people literate in science understand it
as having a complex meaning, partly phenomeno-
logical, partly in terms of the kinetic theory, of
molecules in motion.

In an attempt to discredit the psychological vo-
cabulary of one vernacular, namely, English, Church-
land (1984) argued that it must be faulty since it was
theory-laden with ‘folk psychology,’ a theory based on
mistaken ideas about the nature of beliefs and mem-
ories, which are taken to be mental entities. There are
no such mental entities, argued Churchland. Folk psy-
chology is false psychological theory. In favor of what
terminology should we eliminate the lexicon of every-
day life? There is a developing and true theory of
cognition, he argued, which is based on a materialist
ontology, that of neurophysiology. Thus we should
eliminate expressions like ‘pain’ in favor of ‘firing in
the c-fibers’ and ‘the sound of the flute’ by an
expression for the Fourier analysis of the waveform of
the propagated sound wave. There is no mind�body
problem, because there is no scientifically acceptable
vocabulary for referring to and describing the ‘mind’
side of the problematic pair of terms. This is not, be it
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noted, a proposal to translate the mental vocabulary,
term by term, into a physiological vocabulary, but to
replace one vocabulary by another, across the board.

5.2 How Idealists Get Rid of Matter

If the assumption of the existence of matter, as the real
substrate of the world, is a mistake, then what is left,
the mental realm, must be all that there is. There is,
therefore, no interaction problem to be solved. This
was the route taken by Berkeley (1729). In order to
follow his arguments we need to look at a double
distinction made famous by Locke (1690), but one
which was by no means exclusive to him. Berkeley
argued that the distinction between material and
mental qualities is bogus. So there is no need for the
hypothesis of the existence of matter to be the
substance which carries the primary or material
properties. According to Locke (1690), ideas are what
a person is conscious of, and qualities are the attributes
of material things that cause these ideas in a conscious
subject. Perception is the having of ideas of qualities.
The ideas of primary qualities, such as the bulk, figure,
motion, and texture of material things, resemble the
material qualities which cause the ideas, while the
ideas of secondary qualities, such as experiences of
color, taste, and warmth, do not resemble their causes.
Though we cannot say just what the secondary
qualities of color and so on are in material things, we
can say that there must be powers in material things to
produce the ideas of them. What grounds these
powers? Natural science offers hypotheses about the
corpuscular structures on which these powers depend.
Newtonian science elegantly fills out these hypotheses
with primary qualities, the ‘bulk, figure, motion, and
texture of the insensible parts.’ So felt warmth is the
effect on a person of the motion of molecules in the
stuff that is felt to be warm. It is only too clear that this
account is both close to the way physical science seems
to work, and highly contentious. How could the
movement of molecules cause a feeling that has
nothing of motion in it? The mind�body problem
surfaces in even more intractable form in Locke’s
famous theory of perception.

Berkeley’s idealism springs straight from his criti-
cism of the Lockean distinction between primary and
secondary qualities. According to Berkeley (1729) the
distinction must be rejected, and with it the distinction
between qualities and ideas. If these linked dichot-
omies are abandoned, then the hypothesis of a
material substrate to underpin experience is gratu-
itous. Furthermore, since the properties of this alleged
matter are clearly passive, and have nothing of power
and activity in them, by dropping the whole scheme
the problem of how matter could act on mind
disappears. As Berkeley remarks, ‘only spirits are
active’ and the most active of all is God.

There is no mind�body problem because there is no
body in the sense of a material substance, unobserv-

able but foundational to the existence of each human
being, a something that lies behind the qualities that
we perceive. To be is to be able to be perceived. To
perceive some thing is to have an idea of it. Only that
which is perceived or perceivable exists, so the world is
a world of ideas. And this, Berkeley insists, is the
ordinary world we all know well. In a way we should
perhaps say that the ordinary world is neither mental
nor material, since Berkeley’s argument attacks the
roots of this distinction. There is just the world as we
perceive it.

6. Expression and Description

Recently the discursive account has taken a deeper
and more subtle turn, in Wittgenstein’s querying of the
assumption that mental predicates are used to describe
states of mind known only to the person who enjoys
them. By looking very carefully at the sorts of
occasions we use the mental predicates, Wittgenstein
(1953) saw that it would be more correct to say that a
statement like ‘I have an itch’ expressed one’s feeling
rather than described it. The point is this: when we
describe something the description and what is de-
scribed are independent of one another in the sense
that the description could be wrong. But an expression
is related to the feeling expressed internally, that is to
have an itch is not only to have a certain feeling, but to
be disposed to do such characteristic things as scrat-
ching and saying ‘I itch!’ Only if the material and
immaterial predicates were used in descriptions could
the relation between the states they severally described
be causal. The feeling and the tendency to express it
are both necessary components of what is to ‘have an
itch,’ ‘be in pain,’ and so on. So in using the first person
I do not refer to something within the person, the self.
Rather in using first person pronouns, for instance, I
express my identity. To be able to use such pronouns
is an integral aspect of what it is to have a sense of
personal identity.

See also: Biology’s Influence on Sociology: Human
Sociobiology; Body, History of; Brain, Evolution of;
Consciousness and Sensation: Philosophical Aspects;
Consciousness, Cognitive Psychology of; Discourse
and Identity; Hume, David (1711–76); Identity and
Identification: Philosophical Aspects; Identity in
Anthropology; Locke, John (1632–1704); Method-
ological Individualism in Sociology; Methodological
Individualism: Philosophical Aspects; Personal Ident-
ity: Philosophical Aspects; Topographic Maps in the
Brain; Wittgenstein, Ludwig (1889–1951)
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Minimum Winning Coalition, in Politics

1. Introduction

Minimal winning coalitions are alignments of parties
or politicians just large enough to defeat rivals and no
larger. In such coalitions, defection by a single member
is sufficient to render the coalition no longer large
enough to ‘win.’ Riker (1962) introduced the idea of
minimal winning coalitions in the study of electoral
and legislative politics as an alternative to the view
expressed in Downs (1957). Downs argued that poli-
ticians are primarily office seekers rather than policy
makers or allocators of resources. As such, they
maximize electoral support and, therefore, forge co-
alitions as large as possible. Riker’s decision makers
make authoritative allocation decisions and so seek to
minimize the number of claimants on the distribution
of resources. A vast literature on coalition formation
and government stability has grown out of the debate
between Riker and Downs.

The Downsian model indicates that on unidimen-
sional issues and in winner-take-all elections, poli-
ticians adopt (usually centrist) policy positions in
order to maximize their vote share. Downs’s poli-
ticians care only about winning office. They do not
concern themselves with the policy or private goods
concessions they must make to others in order to win.

Riker, in contrast, argued that maximizing votes is
costly. Voters are attracted to a candidate by promises
about personal benefits. Candidates have preferences
of their own about the distribution of scarce resources
in the form of private goods to their backers and left-
over resources for their own use. To attract the

maximum number of votes, politicians must pay a cost
by sacrificing some personal interests or granting
private side-payments to prospective supporters in an
effort to avoid alienating potential voters. Riker
argued that rational politicians, motivated primarily
by a desire to control resources, seek to attract just
enough votes to win and no more, subject to variation
above minimal winning size only because of uncer-
tainty about the preferences of voters or their loyalty.
By forming minimal winning coalitions, politicians
make as few concessions as possible while still control-
ling sufficient support to maintain governmental auth-
orityandpass legislation.Larger thanminimalwinning
coalitions reduce the vulnerability of leaders to
defections by individual legislators or small, highly
issue-focused parties, but at a price.

2. Policy Preferences and Coalition Formation

In neither Downs’s nor Riker’s theories are decision
makers motivated primarily by policy preferences.
Subsequent developments in the coalitions literature
refine and challenge elements in the Riker–Downs
debate, in part by introducing policy preference as
another factor, besides victory or resource maximiz-
ation, that motivates coalition formation. Axelrod
(1970) and De Swaan (1973) argue that policy prefer-
ences restrict electoral coalitions to political parties
with similar policy agendas. Both maintain that
ideologically diverse minimal winning coalitions are
less likely to form or survive than are ideologically
compact coalitions. Axelrod calls such coalitions
minimal-connected coalitions and contends that these
arrangements are privileged when prospective co-
alition partners negotiate with one another. The
contention that ideological affinities play a part in
selecting minimal winning coalitions is generally sup-
ported by the experiences of political parties in, for
example, Israel, but is contradicted by the experiences
with coalition formation in India.

3. Issue Trading and Multidimensional Issues

The idea that parties or politicians are election
oriented, resource oriented, and policy oriented has
been developed further. Several scholars extend these
ideas by examining coalition formation in multi-
dimensional spaces, that is, in circumstances when
policy preferences cannot be portrayed on a single
line, but rather reflect greater complexity or linkages
across issues. Stokman and Van den Bos (1992)
constructed an exchange model that identifies likely
vote-trading partners and the trades that can bring
them into coalitional alignment. This model and
variations on it have been subjected to extensive
empirical testing, with impressive results. Others,
notably Laver and Schofield (1990) and Laver and
Shepsle (1996) have used game theory and spatial
models to investigate the theoretical and empirical
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basis for arguing that coalition formation is compact
in terms of policy differences in parliamentary settings
with multidimensional issue spaces. This body of
research, also with significant empirical testing, moves
the study of minimal winning coalitions beyond the
single-issue or unidimensionality envisioned in the
original Downs–Riker debate and places the issues in
the context of issue trading and logrolling. Further-
more, it moves beyond the cooperative game theory
framework proposed by Riker, making use of a mix of
insights from noncooperative game theory in which
promises are not binding, but are enforced only by
self-interest, and from advances in social choice
theory. This expanded literature examines how pol-
itical systems can use institutions or agenda control to
circumvent the problems identified in Arrow’s Im-
possibility Theorem. That theorem shows that under
specific, generally reasonable conditions of democratic
choice, no rule for aggregating preferences exists that
can guarantee a positive direct translation of indi-
vidual preferences into policy outcomes, with the
exceptions of unanimity or dictatorship. In analyses of
multiple, connected issues, relatively closely shared
policy preferences among contending coalition part-
ners is a necessary condition for coalition formation.
Especially in Laver and Shepsle, multidimensional
issue preferences are used to determine coalition
membership and membership is rewarded through
policy influence. Policy influence is disseminated,
according to them, by using cabinet portfolios as the
principal payoff to parties or individuals in parlia-
mentary coalitions.

4. Coalition Payoffs

The idea of linking coalition membership to cabinet
posts goes back to the earliest formal and empirical
examinations of coalition formation. The size of
coalitions carries implications regarding the distri-
bution of payoffs or benefits to the members, especially
regarding cabinet posts. Research on minimal winning
coalitions, however, generally assumes that the ben-
efits distributed to members do not influence their
subsequent legislative or electoral competitiveness,
that is, the payoffs from joining a successful co-
alition—including cabinet posts, greater influence over
the legislative agenda, control over patronage, etc.—
frequently are treated as if they do not translate into
resources that subsequently affect the competitiveness
of political parties. Browne and Franklin (1973), for
instance, argue that such payoffs are distributed in
proportion to the party’s size in the coalition, and give
no consideration to whether payoff allocations influ-
ence the future size of parties. Bueno de Mesquita
(1978), in contrast, offers evidence that the most
valuable cabinet portfolios influence electoral pros-
pects and, therefore, alter the future size of political
parties. His analysis shows that party size is en-

dogenous to decisions about coalition payoffs. This
suggests that valuable payoffs are highly contested and
so are not routinely distributed according to a simple
proportionality formula.

5. Challenges to the Idea of Minimal Winning
Coalitions

Groseclose and Snyder (1996) challenge the founda-
tions of the debate over minimal winning coalitions.
They note that virtually all formal models of coalition
formation, as well as the related literatures on log-
rolling and vote-trading, either predict or assume
minimal winning coalitions. They, however, suggest a
model in which super-majority coalitions are preferred
to minimal winning coalitions. In doing so, they
endorse Riker’s idea that politicians seek to form
coalitions that are as cheap as possible. They show,
however, that if coalition builders—they call them
vote buyers—move sequentially rather than simul-
taneously, and if the losing vote buyer is always given
a last chance to seek defectors from the winning vote
buyer’s coalition, then minimal winning coalitions will
not generally be cheapest for the buyer. Rather, larger
than minimal winning coalitions will generally be
expected to form in equilibrium. Bueno de Mesquita et
al. (2000) build on this work to show the conditions
under which super-majority or minimal winning co-
alitions will form when politicians are motivated by
reselection and, secondarily, by a desire to maximize
their personal welfare. They show that political sys-
tems governed by small coalitions emphasize rent-
seeking at the expense of efficient production of public
goods, while leaders of systems dependent on larger
coalitions shift resources into the provision of public
goods and away from private goods allocations.

Strom (1990) also presents a challenge to the
minimal winning coalition perspective. He examines
minority coalitions, primarily in Europe, and shows
that, in seeming contradiction to the equilibrium
expectations formed in the literature, they are a
common feature of the political landscape and in
many cases they endure as the basis of on-going
governance. Usually they consist of a single, minority
party government that seeks legislative support on an
ad hoc basis as it moves from one issue to another.
Strom’s argument relies on political institutions to
induce equilibria, in this case equilibria that include
minority coalitions. He further supports minority
coalition formation by showing a strategic dependence
between party behavior in government and subsequent
electoral accountability.

The size of winning coalitions proves to be highly
variable empirically. Though there is a central ten-
dency to favor nearly minimal winning coalitions,
variations in the motivations of leaders seem to tilt
them toward or away from minimal winning co-
alitions. Those who are more concerned with power
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and control, rather than policy, tend to pursue larger
coalitions, as suggested by Downs. Those with a
stronger concern for promoting a policy agenda tend
to form coalitions just large enough to win and no
larger. Because of this difference, the theory ofminimal
winning coalitions not only makes predictions about
the size of legislative or electoral groupings, but also
provides clues for discerning the motives of leaders
from their strategies for gaining support to win and
hold office.

See also: Agenda-setting; Electoral Systems; Game
Theory; Game Theory: Noncooperative Games; Ra-
tional Choice in Politics; Voting: Tactical
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Minnesota Multiphasic Personality

Inventory (MMPI)

The MMPI, the Minnesota Multiphasic Personality
Inventory, was developed in the 1940s as a means of
evaluating mental health problems in psychiatric and

medical settings. The test authors, Starke Hathaway
and J. C. McKinley, thought that it was important in
evaluating patients’ problems to ask them about what
they felt and thought. Their instrument was a self-
report inventory that included a very broad range of
problems and could be answered with a sixth-grade
reading level. The MMPI was developed according to
rigorous empirical research methods and rapidly
became the standard personality instrument in clinical
settings (Hathaway and McKinley 1940). The popu-
larity of the true-false personality inventory was in
large part due to its easy-to-use format and to the fact
that the scales have well-established validity in
assessing clinical symptoms and syndromes (Butcher
1999). The MMPI underwent a major revision in the
1980s resulting in two forms of the test—an adult
version, the MMPI-2 (Butcher et al. 1989) and an
adolescent form, MMPI-A, (Butcher et al. 1992). The
MMPI-2 is the most widely researched instrument and
is used for the evaluation of clinical problems in a
broad range of settings including mental health, health
psychology, correctional settings, and personnel
screening, and in many forensic applications such as
child custody and personal injury (Lees-Haley et al.
1996, Piotrowski and Keller 1992).

The MMPI-2 contains 567 true–false questions
addressing mental health symptoms, beliefs, and
attitudes. The items on the MMPI-2 are grouped into
scales (clusters of items) that address specific clinical
problems such as depression or anxiety. After the
inventory is completed, the items are scored or
grouped according to the scales that have been
developed. An MMPI scale allows the clinician to
compare the responses of the client with those of
thousands of other people. Initially, the scores are
compared to the normative sample, a large represen-
tative sample of people from across the USA, in order
to determine if the person’s responses are different
from people who do not have mental health problems.
If the person obtains scores in the extreme ranges, for
example on the depression scale, compared with the
normative sample then they are likely to be experi-
encing problems comparable to the clinical samples of
depressed clients that have been studied.

1. E�aluating Cooperati�e Responding

In some situations clients might be motivated to
present personality characteristics and problems in
ways that are different than they actually are. For
example, if people are being tested to determine
whether or not they are ‘sane’ enough to stand trial in
a criminal court case they might attempt to exaggerate
symptoms or problems in order to avoid responsi-
bility. Alternatively, people being evaluated in pre-
employment psychological evaluation might be in-
clined to present themselves in an extremely positive
way to cover up problems. It is important, in MMPI-
2 profile interpretation, to evaluate the way in which
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people approach the task of self-revelation. Are they
sufficiently cooperative with the testing to produce a
valid result?

There are several indices on the MMPI-2 to address
honesty and cooperativeness in responding to the
items (Baer et al. 1995):

1.1 Cannot Say Score

This index is simply the total number of unanswered
items. If the client leaves out many items on the test
(e.g., 30 items), the profile may be invalidated. A high
score on this index suggests that clients have not
cooperated sufficiently to provide a clear picture of
their personality functioning.

1.2 The L Scale

The L or Lie scale is a measure of the client’s
willingness to acknowledge personal faults or
problems. Individuals who score high on this scale are
presenting an overly virtuous picture of themselves.
They claim virtue and positive characteristics that are
not typically found among people in general. The L
scale is particularly valuable in situations where the
individual has something to gain by not appearing to
have problems, such as in personnel screening or in
child-custody disputes. In these cases, people might try
to put their best foot forward and present themselves
as ‘better’ adjusted than they actually are.

1.3 The K Scale

The K scale was developed as a means of evaluating
the tendency that some people have to minimize
problems. This scale is also used as an index for
correcting some clinical scales that have been shown to
be affected by defensiveness; that is, it serves as a
correction factor to compensate for the tendency of
some people to deny problems. Empirically derived
percentages of the K scale score are added to five of the
clinical scales in order to improve test discrimination.

1.4 The Infrequency Scales

The MMPI-2 contains three measures to assess the
tendency of some people to exaggerate their problems
or ‘fake’ the test by over-responding to extreme items
(the F or Infrequency scale, the Back F or F(B) scale,
and the P(p) scale). Each scale performs a somewhat
different function in interpretation. The items on these
scales are very rare or bizarre symptoms. Individuals
who endorse a lot of these items tend to exaggerate
symptoms on the MMPI-2, perhaps as a way of trying
to convince professionals that they need to have

psychological services. Some people who have a need
to claim problems in order to influence court decisions
will tend to elevate the infrequency scales. The
infrequency scales can be elevated for several possible
reasons: the profile could be invalid because the client
became confused or disoriented or responded in a
random manner. High F and F(B) scores are com-
monly found among clients who are malingering or
producing exaggerated responses in order falsely to
claim mental illness (Graham et al. 1991).

1.5 TRIN AND VRIN scales

Two scales to assess inconsistent responding have
been developed for the MMPI-2. These scales were
derived by examination of the individual’s responses
to pairs of items that have similar content. A particular
response to one of the items in the pair requires that
the other item be endorsed in a given way in order to
be consistent: for example, a pair of items that contains
content that cannot logically be answered in the same
direction if the subject is responding consistently to the
content.

2. Profile Interpretation

The assessment of clinical problems is approached by
examining the client’s responses to the items using
several strategies. We will examine three types of scales
that comprise the MMPI-2’s problem measures: the
traditional clinical scales and profile codes, theMMPI-
2 content scales, and the supplemental or specific-
problems scales.

2.1 The MMPI-2 Clinical Scales

Hathaway and McKinley developed the original
MMPI clinical scales to classify empirically or group
patients into problem types. For example, they de-
veloped scales to assess hypochondriasis (theHs scale),
depression (the D scale), hysteria (the Hy scale),
psychopathic deviation (the Pd scale), paranoid think-
ing (the Pa scale), psychasthenia (the Pt scale),
schizophrenia (the Sc scale), and mania (the Ma scale).
In addition, two other scales were included on the
basic profile to address problems of sex-role identifi-
cation (the Mf scale) and social introversion and
extraversion (the Si scale). These scales have clearly
defined correlates or empirical relationships. If a scale
is elevated in the significant range, the individual is
considered to possess the attributes measured by the
scale.

Some clients have only one of the clinical scales
elevated in their profile. In these cases, the profile
interpretation is straightforward—the clinician simply
examines the published correlates for that scale and
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incorporates these into the psychological report. How-
ever, some clients might have several of the clinical
scales elevated in their profile. The full pattern or
profile configuration needs to be interpreted. For-
tunately, extensive research has been undertaken to
evaluate complex profiles or code types. These profile
types result from having two or more of the clinical
scales elevated in the interpretive range. In these cases,
the practitioner refers to published ‘code books’ which
provide empirical descriptions for the various patterns
that have been studied.

2.2 Content-based Scales

The MMPI-2 contains a number of scales that assesses
content themes that the individual endorsed in the
item pool. The content scales are homogeneous item
clusters that summarize themes and represent direct
communications about problems to the practitioner.
There are 15 content scales measuring different symp-
tom areas and problems: for example, Antisocial
Practices (ASP), Bizarre Mentation (BIZ), and Low
Self Esteem (LSE).

2.3 Special-problem or Supplemental Scales

Several supplemental scales have been developed to
assess specific problems such as the potential to
develop problems of addiction (the MacAndrew Ad-
diction scale or MAC-R and the Addiction Potential
scale or APS) and whether or not the individual
acknowledges having problems with drugs or alcohol.
Another scale, the Marital Distress scale, addressed a
client’s attitudes toward their marital relationship.
The MMPI-2 supplemental scales provide the prac-
titioner with the means of evaluating specific problems
(such as post-traumatic stress disorder) that are not
addressed in the clinical or content scales.

3. Applications of the MMPI-2

Contemporary uses of the MMPI-2 include such
activities as evaluating clients following their admis-
sion to an inpatient psychiatric facility; providing
personality information about client’s problems and
attitudes in the early stages of psychological treatment
to assess treatment amenability; providing personality
information for therapists to employ in giving the
client feedback in psychotherapy; and providing in-
formation that would aid the clinician in arriving at an
appropriate clinical diagnosis. The MMPI-2 is also
widely used in medical settings to provide psycho-
logical adjustment information on patients—for
example, in rehabilitation programs as a measure of
behavior problems and symptoms following a stroke
as part of the neuropsychological evaluation; or in the
evaluation of drug treatment effects.

A great deal of contemporary personality assess-
ment research is also aimed at further exploring the
MMPI-2 test variables. The two most active research
areas involve further exploration into the external
validity of the MMPI-2 scales, and the translation and
adaptation of the instrument for other languages and
cultures. For example, research carried out in the mid-
1990s has further explored the validity of the test in
diverse settings such as personnel screening (Butcher
1995); forensic assessment (Megargee 1997); and test
correlates with outpatients (Graham et al. 2000).
Several studies have explored the use of MMPI-2-
based personality descriptions in providing test feed-
back to psychotherapy clients. This research has
shown that providing psychological test feedback in
treatment increases the effectiveness of treatment
(Finn 1996, Finn and Tonsager 1992, Newman and
Greenway 1997).

The MMPI-2 is also widely used as a cross-cultural
research technique to study psychopathology across
cultures. The MMPI-2 items and scales have shown
remarkable resilience when used in other languages
and cultures (Butcher 1996), and computer-based
interpretation of the MMPI-2 has been shown to be
highly effective in describing clinical patients in other
cultures (Butcher et al. 1998).

4. Conclusion

The MMPI-2 is the most widely used and most
versatile clinical personality instrument that clinical
psychologists have available. It is a self-report per-
sonality questionnaire that provides the test user with
scores on a number of scales that address important
clinical problem areas. In addition the MMPI-2
provides mental health professionals with information
that allows them to appraise the client’s willingness
and frankness in the appraisal—key information
about the client’s response attitudes that allows for a
determination of the credibility of the client’s self-
report. Once cooperation in the assessment is assured,
the MMPI-2 clinical measures can be effective in
delineating the mental health symptoms, personality
traits, and special problems that the client is likely to
be experiencing.

See also: Personality Assessment; Personality The-
ories
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Minorities

A minority group is usually defined as a group of
people with common interests or characteristics which
distinguish them from the more numerous majority of
the population of which they form a part or with
whom they live in close proximity within a common
political jurisdiction. Minorities may be composed of
people with common interests in a range of activities
such as sports, environmental issues, professional

occupations, and leisure pursuits. The term ‘minority
interest’ is often used to suggest that a particular
activity attracts the interest of less than a majority of
the relevant population.

1. Social Science Definition

In social science and more widely in public discourse,
the term has come to mean groups that have a minority
status that is relatively long-lasting or permanent and
is based on ethnic or cultural attributes. ‘Minority’ is
thus a term used to define people with distinct ethnic,
national, religious, or linguistic affiliations. People
belonging to minorities are thus often recognizable by
their dress, language, place of residence, special
cultural practices, or ethnicity. Minority status may be
imposed on a group of people by majority prejudice
and discrimination. Thus gypsies are defined as mino-
rities in many European countries by majorities who
disapprove of their lifestyle and modes of behavior.

2. Minorities and Power

An important characteristic of minorities is that they
are assumed to have less power than the majority
group. The term minority thus not only implies a
numerical minority but political powerlessness as well.
Minorities are assumed to be weak and inferior, often
discriminated against by the majority, and excluded
from sharing political power. The description of a
group as a minority thus reflects their lack of power
and inferior status as much or more than their
numerical status. A majority group, by contrast, is
assumed to be politically, economically, and ideo-
logically dominant, and references to it as a majority
reflect its political ascendancy. The majority may use
its numerical and political superiority to try to
eliminate the minority by forcing its members to adopt
the language, religion, and customs of the majority.
However, such pressures usually have the reverse
effect, in strengthening the identity of the minority, its
internal cohesion, and its pride in its cultural tradi-
tions. Oppressed minorities are capable of fierce and
prolonged resistance to majority pressure as can be
seen by the long civil war in the Sudan and the
nationalist campaign in Northern Ireland.

3. Minorities and Democracy

In democracies, minorities are often considered to
deserve special protection against the arbitrary actions
of the majority. This is partly a recognition that
minorities should be allowed to contribute to the
policy-making process if they are to be subject to its
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decisions and accept them as legitimate. However, it is
also a recognition that the oppression of minorities is
against liberal democratic traditions and a violation of
human rights. It is also a matter of realpolitik, as
minorities that are pushed too far can resist violently
and impose huge costs on the majority for their
oppression. Thus in many countries minorities are
given special status and are accorded special in-
stitutional arrangements and legislation to combat
their social, economic, and political exclusion. These
arrangements may involve federalism, rights en-
trenched in a constitution, local autonomy, or anti-
discrimination legislation.

4. Minorities in Power

This assumption of minority powerlessness may not
always be correct. History is full of examples of
minorities ruling majorities: European colonial gov-
ernments ruled overseas territories in Africa, Asia, and
the Americas; minority white governments exercised
power in Rhodesia, as did the apartheid regime in
South Africa; and the Tutsi minority rules the majority
Hutus in contemporary Rwanda and Burundi. How-
ever, even when minorities are in power, this is
considered in our democratic age to be illegitimate,
fragile, and vulnerable to overthrow by the majority.

5. Reseatment Towards Successful Minorities

Political powerlessness may not mean exclusion in all
areas of social activity. Sometimes minorities occupy
important niches: for example, the Chinese in Indo-
nesia and Malaysia have powerful roles in the eco-
nomy.Successfulminoritieswhooccupyimportantand
prominent positions are often the focus of majority
resentment and frustrations and may become the
targets for political attacks and violence. The Chinese
in Indonesia have periodically been the victims of
savage anti-Chinese riots, while the appalling example
of the Holocaust is a constant reminder of how a
successful and apparently well-integrated minority can
become the victim of extreme racist scapegoating and
stereotyping leading to genocide.

6. Women and Minority Status

The position of women provides an interesting ex-
ample of the confusion between the numerical and
political dimensions of the term, and shows how a
majority group can be redefined as a minority. In most
societies women form a majority of the population but
they are systematically excluded from the most power
ful roles in society. Women form a minority, often a
small minority, of politicians, judges, industrialists,
bankers, administrators, church leaders, and officers

in the armed forces. This exclusion of women from the
powerful positions in society means that they appear
to be a minority even though they form an overall
numerical majority. The exclusion of women from
positions of power is fundamental to their con-
struction as a minority.

7. Types of Minorities

In the contemporary world there are two types of
minorities that are critically important in the gov-
ernment of modern states. These are indigenous,
territorially based minorities, often known as ‘national
minorities’ and ‘transnational minorities,’ created by
the processes of international migration.

7.1 Indigenous Minorities

Indigenous, territorially based minorities can also be
of two types. The first are often described as ‘first
nations.’ These are the indigenous, aboriginal, peoples
who were often overwhelmed by later migrations.
Thus in North and South America and in Oceania,
European migration in the eighteenth and nineteenth
centuries caused the original indigenous peoples to be
defeated, displaced, and almost exterminated. In
recent decades, first nations have had considerable
success in asserting their claims to be regarded as
nations and gaining recompense for broken treaties
signed with their ancestors. Canada in particular tried
to redefine its relationship with its native peoples in the
Royal Commission Report on Aboriginal Peoples in
Canada (1996). The report advocated a new part-
nership between native peoples and Canada, with
Canada recognizing their right to ‘nation’ status and
autonomy. It recommended that native peoples be
treated as partners at federal, provincial, and local
levels. Treaty agreements have been signed at pro-
vincial level as well as federal level, for example by
the government of British Columbia granting native
peoples land rights and political autonomy. In 1999
the Nunavut area became a territory and the first part
of Canada to be governed by one of Canada’s ‘first
nations,’ in this case the Inuit.

In New Zealand the Maori have raised issues
regarding their community rights under the Treaty of
Waitangi and these demands have been recognized by
the New Zealand government. This has resulted in the
significant transfer of resources such as land, control
over fisheries, and the promotion of their language.
There are five Maori seats out of a total of 120 in the
New Zealand House of Representatives; these are
elected from a separate Maori roll. Maori can choose
to register on either the Maori or general electoral
rolls. The change from a single-member, simple
majority electoral system to a form of proportional
representation in 1996 has significantly increased
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minority representation in the New Zealand parlia-
ment.

In Australia and Brazil, the campaigns on behalf of
aboriginal people are finding it much more difficult to
get government recognition and support and much
less progress has been made in recognizing their rights
and protecting their interests.

7.2 National Minorities

In Europe, the term ‘national minorities’ is used to
refer to territorially based minorities such as the
Basques and Catalans in Spain, the Scots or Welsh in
the UK, or the Bretons and Corsicans in France.
These minorities were created during the processes of
state-building in the eighteenth and nineteenth cen-
turies as core populations such as the Castilians,
English, and French expanded their political sov-
ereignty and incorporated neighboring territories in-
habited by different ethnic groups, or by previously
autonomous national groups sometimes enjoying their
own constitutions and laws as in the cases of the
Catalans and Scots.

7.2.1 Managing national minorities. Territorial
minorities can present major problems of statecraft
for the countries into which they are incorporated.
They may have close affiliations to people in neigh-
boring states and therefore can be a source of claims
for secession or international conflict. Alleged ill-
treatment of ethnic Germans in Poland, whose rights
were protected by bilateral treaties, was the pretext
for Hitler’s invasion of Poland in 1939 and the start
of World War II. Similar accusations of Czech mis-
treatment of the Sudeten Germans the previous year
had been used to justify German intervention in
Czechoslovakia in 1938. There are numerous exam-
ples of territorial minorities which overlap borders in
Europe, such as the Hungarian minority in Romania,
the German minorities in Denmark and the Nether-
lands, and the German-speaking Austrian minority
in the Alto-Adige region of Italy. Africa provides as
many examples of such territorial minorities as
Europe, owing to the arbitrary nature of the bound-
aries drawn by the colonial powers, which split
tribal and linguistic groups with impunity. Thus
there is a Somali minority in Kenya and Fulani
minorities in Nigeria, Cameroon, and Niger. Some
national minorities are well integrated and identify
strongly with the nation-states in which they reside,
for example, the French- and Italian-speaking Swiss
or the Swedish-speaking Finns. Other national
minorities resist their incorporation and campaign
strongly for independence or union with another
state; examples of these are the Basques in Spain, or
the nationalists in Northern Ireland who wish to
leave the UK and join the Republic of Ireland.

7.2.2 Claims for independence. The problem for
multinational states is that if territorially based
minorities feel oppressed and alienated, then they can
easily challenge the legitimacy of their continued
incorporation, generate nationalist claims, and
demand independence. This is less true, of course, for
first nations who tend to be very small minorities in
the countries where they reside and whose objectives
tend to be limited to demands for cultural recog-
nition, limited autonomy, and control over traditional
lands and other resources. National minorities re-
present the most serious challenge. There are many
states that have been created through secession from
another state, for example, Ireland, Norway, and
Finland. The collapse of multinational empires such
as the Austro-Hungarian, Ottoman, and Soviet
empires left many nation-states in their wake. The
collapse of the former Republic of Yugoslavia in
1991 led to the creation of five new states. Multi-
national states would thus seem to have a high po-
tential for fragmentation into their constituent parts.
This explains why territorial minorities are often
granted special rights of autonomy, language and
national representation in order to encourage their
acceptance of the legitimacy of existing political
arrangements. This process of acceding to minority
demands represents a shift in the politics of multi-
national states, as such rights were usually lost during
the earlier processes of nation-building. At the begin-
ning of the twenty-first century, the unique position
of Quebec in Canada is a good example of what is
sometimes called asymmetrical federalism, where one
province has special rights, for example, over lan-
guage and immigration, that are not accorded to the
other provinces.

7.2.3 National minority nights. Baubo� ck (1994)
argues that there are three kinds of reasons for res-
pecting national minority rights. First, there are those
grounded in historical agreements that promised
autonomy as a condition for voluntary integration.
These apply to many first nations, and countries such
as Canada, New Zealand, and the USA are re-
negotiating treaties with first nations and compen-
sating them for treaties that were broken. Secondly,
minorities may have strong claims for rights owing
to persistent discrimination and disadvantage result-
ing from the dominance of a hegemonic majority.
The problem here is that suppression of rights is
often fiercest when the majority group fears terri-
torial secession by the minority. The systematic
suppression of the Irish nationalists in Northern
Ireland, of the Kurds in Iraq and Turkey, and of
groups such as the Chechens in the Russian Feder-
ation, are based on fears that these minority groups
will create their own states or join neighboring states,
thus reducing the national territory. States tend to
regard their territorial integrity as an inviolable prin-
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ciple and will use extreme measures to maintain this.
Finally, Baubo� ck argues, liberal democracies should
recognize the general value of secure membership in
cultural and political communities for individual
autonomy and well-being. This might mean granting
local autonomy, protecting the local language and
religion, and encouraging investment in minority
areas. These policies still might not reduce the local
demands for complete independence but might well
make them less intense.

8. International Migration

The second major process that has led to the creation
of ethnic and culturalminorities has been international
migration. In the nineteenth century, migration was
largely a process of European settlement of colonial or
former colonial territories in America, Africa, Asia,
and the Pacific. European settlers established them-
selves in particular in North and South America,
Southern Africa, Australia, and New Zealand. In
many of these places, Europeans settled as majorities,
but in others as minorities. There was also some
migration of subject peoples at the behest of colonial
powers so that indentured Indians, for example, were
recruited by the British authorities to work on the
sugar plantations in Natal, Fiji, and in the Caribbean.
This recruitment led to the establishment of thriving
Indian communities in Guyana, Trinidad, South
Africa, and Fiji. In the twentieth century, Indians were
recruited to build the railways in East Africa and this
led to the development of Asian communities in
Kenya, Uganda, Tanzania, Malawi, and Zambia. In
Fiji, the establishment of a large and successful Indian
community has led to considerable tensions between
native Fijians who control the land and politics and
the economically successful Indians who, in 1946,
became a majority of the population. In 1987, after a
native Fijian coup, thousands of Indo-Fijians left the
country, leaving native Fijians in the majority once
more. The new constitution entrenched the rights of
native Fijians, reducing Indo-Fijians to second class
status.

8.1 Economic Migration

In Western Europe, immigration has been of con-
siderable importance since World War II. Some 30
million people from all over the world have moved to
Western Europe to find work and settle in these secure
and prosperous economies. A great deal of migration
has been internal to Europe, with people moving from
Eastern and Southern Europe to Germany, France,
and the UK, but large numbers of Turks, Africans,
Asians, and Caribbeans have also been in involved in
this migration. Germany has attracted the largest
numbers of immigrants and in 1999 had a foreign
population of nearly seven and a half million, over 9
percent of the population of reunited Germany.

France has a foreign population of 3.6 million, many
of whom are Portuguese, Algerian, and Moroccan,
but also Africans from francophone West Africa.
Britain’s immigrants came initially from Ireland and
then from the Caribbean and the Indian subcontinent.
In 1999 Britain had an ethnic minority population of
3.7 million, some 6.3 percent of the total UK popu-
lation.

8.2 Including Minorities

Immigrant communities established through inter-
national migration pose very different issues of pol-
itical management to those posed by indigenous
territorial minorities. Immigrants make few political
demands on their new countries until they have
established substantial communities. Their demands
are likely to be for equal treatment, recognition of
cultural values and activities, and access to citizenship.
They rarely occupy specific territories. They therefore
have no claims to be nations. They tend to settle in
cities, to have diverse backgrounds, and usually have
limited political rights at first, though extensive social
and economic rights. They may be welcomed for their
skills, labor, or investment, but initially are regarded
as newcomers who must develop close ties with their
new country before they can be admitted as citizens.
Only if they have ethnic or colonial connections with
their host country, as ethnic Germans coming to
Germany from Eastern Europe or Commonwealth
citizens coming to the UK, do they have citizenship
rights from the time of settlement.

8.3 The Challenge of Migration

Postwar migration has contributed to the creation of a
greater diversity of peoples in Western Europe, but
also to concerns about discrimination, disadvantage,
and racial violence. The settlement of large numbers of
non-European immigrants was unexpected, as few
believed that the huge level of economic growth and
prosperity in Europe that developed after World War
II would be so sustained, creating such a massive
demand for both skilled and unskilled labor. Some
countries such as France, the Netherlands, and
Sweden welcomed immigrants and encouraged them
to settle and to naturalise. Other countries, such as the
UK and Germany, were more cautious. The popular
response to immigration was neutral during periods of
rapid economic growth, but more hostile in periods of
recession. In the 1970s there was strong support for
immigration controls in the UK, led by the popu-
list politician Enoch Powell. In the 1980s the anti-
immigrant Front National gained significant popular
support in France, which was sustained for two
decades. In Austria in the 1990s, the Austrian
Freedom Party, another anti-immigrant party, gained
27 percent of the vote and a place in a coalition
government.
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8.4 Integrating Minorities

Even countries which were founded by immigrants
and consider themselves as countries of immigration,
such as the USA and Canada, are concerned about the
integration of immigrants and their willingness to
become loyal citizens of their new country. Traditional
assumptions that immigrants would assimilate into
the US melting pot and disappear into the general
population have proved outdated as minorities con-
tinue to exist and thrive across the generations.
Schlesinger (1992) has even warned that the huge
levels of immigration and the creation of new mino-
rities could lead to the ‘disuniting of America’ (by
which he means the USA). Similar concerns are often
raised in Europe. Will new minorities create their own
identities, loyalties, and institutions separate from
those of the majority?

The evidence is mixed. It is clear that immigrants
place a high priority on learning the language of their
new country of residence and encouraging their
children to learn the language and integrate into the
education and labor markets. Naturally immigrants
wish to preserve their customs, religion, and traditions,
but a high degree of integration quickly takes place if
it is allowed to do so. Attempts at forcible integration
of new minorities usually result in resistance and
hostility by the minority towards the majority.
Schlesinger’s concerns are thus exaggerated as there is
plenty of evidence of the rapid integration of new
immigrant minorities and high rates of their naturaliz-
ation. Long-settled minorities such as African Ameri-
cans can face much greater problems of acceptance
and integration due to their historical legacy of slavery
and oppression. Sustained discrimination and racism
against a minority will increase its feelings of soli-
darity, alienation, and frustration. This may result in
violent explosions as happened in Watts in Los
Angeles in 1968 and in Brixton in London in 1981. A
positive welcome to minorities and a recognition of
their economic, cultural, and political contribution to
their new society is the best strategy for fostering
equality, justice, and unity.

See also: Assimilation of Immigrants; Diaspora;
Ethnic Groups�Ethnicity: Historical Aspects; Ethnic
Identity, Psychology of; Ethnicity: Anthropological
Aspects; Ethnicity, Sociology of; Race Identity; Racial
Relations; Racism, History of; Racism, Sociology of;
Refugees: Geographical Aspects; Refugees in Anth-
ropology
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Minority Access to Health Services:

United States

Ethnic minority populations comprise large segments
of the US population and are growing especially
rapidly. Their use of healthcare services is relatively
low. Certain factors accounting for racial and ethnic
disparities are well understood but others remain to be
determined. Identifying and overcoming barriers to
healthcare is important to insure an equitable dis-
tribution of healthcare related resources in order to
promote equal well-being in all sectors of the popu-
lation. Problems in minority access to healthcare are
evident in other developed countries as well, though
not as pervasively as in the United States.

1. Ethnic Minority Populations: Size, Growth,
and Risk

Black Americans make up at least 12.5 percent of the
United States population, not allowing for a probable
census undercount (O’Hare et al. 1991). The black
population is relatively young and represented only
about 8 percent of the 65 and over population in 1995,
because of a persistently higher mortality rate that
reverses only in very old age (‘crossover effect’).

Persons of Hispanic heritage made up about
11 percent of the United States population in 1996 (del
Pinal and Singer 1997). The Hispanic population
consists of a number of diverse groups, including
Cuban Americans, Puerto Ricans, persons from Cen-
tral and South American countries, and, by far the
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largest group, comprising almost two-thirds of the
Hispanic population, Mexican Americans. The His-
panic population is growing especially rapidly due to
immigration and differential birth rates and a high
proportion of children and youth. According to
current projections (del Pinal and Singer 1997),
Hispanics by 2050 will comprise about 24 percent of
the United States population.

In 1997 about 4 percent of the US population was
Asian American (Lee 1998), up from 3 percent in 1990
and 2 percent in 1980. Asian Americans make up
about 2 percent of persons 65 years and older, and are
projected to make up 7 percent in 2050 (Treas 1995).
The increase reflects a shift in immigration policy in
1965 toward the elimination of national quotas, and
the arrival of successive waves of refugees from the
Vietnam war (Lee 1998). American Indians and
Alaska Natives are made up of more than 550 tribes
recognized by the federal government and Alaska
Native Villages, the largest of which are the Navajo
and Cherokee. In 1990 there were almost 2 million
American Indians and Alaska Natives, more than
twice as many as were counted in the mid-1970s
(Norton in press). They comprise about 0.4 percent of
persons 65 years of age and older and are expected to
increase to a proportion of 0.6 percent by 2050 (Treas
1995).

2. Socioeconomic Distress

Among the most important differences between racial
and ethnic groups are those in education, occupational
status, and income—that is, in socioeconomic stand-
ing (Krieger et al. 1997). Poverty is especially influ-
ential. Over a number of years, African and Native
American families have been roughly three times as
likely as white families to have incomes placing them
below the federally established poverty line. The
disparity is even greater when considering extreme
poverty—family incomes at a level less than half of the
poverty threshold—and is also large when considering
children and the elderly. The effects of poverty are
compounded by differences in total value of ac-
cumulated assets, or total wealth (O’Hare et al. 1991).

Many minority poor live among other people who
are poor in areas inwhich such individuals and families
are found in high concentrations. The neighborhoods
tend to be distressed, marked by high rates of
unemployment, homelessness, crime, and substance
abuse, with few local resources to help offset these
problems (Wilson 1987).

3. Access to Healthcare and Health Ser�ices

Minority access to and patterns of receiving health-
care are problematic. Levels and occasions of use have
been best documented among African Americans.

Despite relatively poor health status and higher rates
of illness and mortality, African Americans make
fewer visits for ambulatory care than whites. More-
over, their visits are considerably more likely than
those of whites to be made to hospital outpatient and
emergency departments than to physicians’ offices
(National Center for Health Statistics 1996).

Excess emergency treatment of minorities appears
to be more selective in other developed countries than
in the United States. Investigators studying the West
Midlands in the United Kingdom (Gilthorpe et al.
1998), for example, found that Black children and
older Indian and Bangladeshi men and women were
more likely than Whites to be admitted to hospital
on an emergency basis with asthma-related suffering.
The difference occurred despite a lack of evidence
indicating underlying racial and ethnic differences in
the prevalence of asthma. Disproportionate emerg-
ency care is not pervasive, however.

Latinos and Asian Americans enjoy better health
status when considering indicators of morbidity and
mortality, although on overall ratings of health status,
Latinos were more likely to indicate ‘fair�poor’ health
and less likely to indicate ‘excellent’ health. African
Americans in the study closely resembled Latinos in
pattern of perceived health status (Weigers and Drilea
1996). Despite considering themselves less healthy
than Whites, however, Latinos and African Americans
have proven less likely to make use of ambulatory
medical care (National Center for Health Statistics
1996).

Most groups receive healthcare not only at rela-
tively low levels but also in less than optimal ways.
Problems are especially evident in receiving routine
and preventive care. When pregnant, women from
almost all minority groups are less likely than whites
to receive prenatal care during the first trimester
(National Center for Health Statistics 1996).

Racial and ethnic disparities such as these are less
common in other developed countries than in the
United States. A study conducted in Amsterdam
(Reijneveld 1998) found that in keeping with relatively
poor health, immigrants from Turkey and Morocco
made relatively heavy use of primary care and other
health services. Thus, the pattern of minority–white
differences is opposite that found in the United
States. In another study, researchers investigating
birth records from three hospitals in East London
(Collins et al. 1997) compared the pregnancies of
African, West Indian, and European White women.
West Indian and African women were more likely
than European White women to have delivered low
birthweight infants, but they had not received less
prenatal care.

Related to these problems is the lack for many
minorities in the United States of a continuing, single
point of access—a usual source of healthcare. In 1996,
76.3 percent of whites had an office-based usual source
of care, whereas only 63.6 percent of African
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Americans and 57.9 percent of Latinos had a com-
parable usual source. The disparities are greater still
when considering children under age 18.

4. Factors Affecting Minority Access

To a notable extent, problems in access can be
attributed to a lack of health insurance coverage.
African Americans and Latinos are notably less likely
than others to have health insurance. Disparities are
found both among males and females and are greatest
among children and young adults (National Center
for Health Statistics 1996).

Because in the United States health insurance often
is provided as a benefit of employment, differences
between racial and ethnic groups in insurance coverage
are tied to differences in patterns of labor force
participation. Minority persons are more likely to be
unemployed and, if employed, to work in jobs that fail
to provide health insurance. The problem is par-
ticularly acute among Hispanic males, only 49.7
percent of whom had job-related healthcare coverage
in 1996.

Differences in rates of insurance coverage would be
greater still but for widespread availability and use of
publicly-supported insurance programs, especially
Medicaid. Medicaid is a federal-state program sup-
porting healthcare to the poor. In keeping with their
higher rates of poverty, minorities are more likely than
whites to be covered by Medicaid; blacks and
Hispanics are more than twice as likely as whites to be
covered (Banthin and Cohen 1999). Medicaid benefits
vary from state to state and in some areas they provide
only minimal coverage.

Also, many private office-based healthcare pro-
viders do not accept Medicaid as a source of payment
and are unavailable to minority and other low-income
patients. Moreover, minorities are over-represented in
many inner city and rural areas in which office-based
medical providers are found less often than in other
areas perceived to be more hospitable (Perloff et al.
1997). In this manner, geography and financing help to
dictate minority under-representation in office-based
practice as a usual source of care.

Minority beliefs and attitudes toward illness and
toward seeking healthcare have been proposed as
another explanation for minority–white differences in
healthcare. Conceivably, some minority communities
believe that healthcare is less desirable or necessary
than whites do, or exhibit a greater preference for
religious or holistic alternatives to scientific medicine.
Put another way, competing ‘explanatory models’
(Kleinman 1978) of health and illness might lead
minority group members away from mainstream
healthcare providers and toward alternative sources
of help. However, Snowden et al. (1997) found that
blacks and whites differed on few attitudes toward the

importance of insurance coverage and use of health-
care, and that the attitude differences failed to explain
substantial differences in receiving outpatient medical
care, although the study did not touch on possible
underlying differences in how symptoms of illness are
recognized and interpreted in the first place.

The attitudes of healthcare providers and their
sensitivity to ethnic and cultural differences have been
invoked to explain differences in healthcare. Critics
have stressed the existence of mistrust and a lack of
comprehension on the part of some healthcare
providers to beliefs, behavior patterns, and linguistic
patterns prevalent in many minority communities and
the mutual alienation of patients and providers which
can result (e.g., Kavanagh and Kennedy 1992). They
have called for a ‘culturally competent’ healthcare
practice which would seek to overcome social distance
as a barrier.

Unlike members of other minority groups, many
Native Americans are eligible for a government-
sponsored system of healthcare earmarked for their
use. The Indian Health Service (HIS) and Urban
Indian Health Programs offer various forms of health-
care, although the greater part of the effort is directed
toward primary care. In recent years the budgetary
limitations have caused the HIS to curtail its offerings
(Manson 1998). In moving toward self-determination,
many tribes have assumed direct control of local
programs, including those providing healthcare. We
know little about levels and types of care provided
under any of these arrangements (Manson 1998).

5. Future Directions

Although the role of financing as a barrier to equal
provision of healthcare is well established, the
situation demands a nuanced and comprehensive
understanding. Puzzles remain. When asked whether
they had experienced any difficulty or delay in ob-
taining healthcare, more Hispanics than whites
indicated the existence of such a problem, but fewer
African Americans so indicated (Weinick et al. 1997).
Among persons experiencing a problem, many more
Hispanics than whites reported an inability to afford
care, but only slightly more African Americans so
indicated. Other concerns, including location and
receptivity of providers, and knowledge and willing-
ness to seek care of patients, must be taken into
account.

There is also a need for greater understanding of
exactly which members of ethnic minority populations
are unlikely to seek healthcare. Greater reluctance to
use the health care system might be linked not only to
socioeconomic standing, but also to factors such as
country of birth and language preference—many
minorities are immigrants and refugees—as well as
adherence to traditional cultural beliefs and practices.
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More effort should be made to learn from in-
ternational comparisons. The experience of minorities
in the United States appears to differ from that of
minorities in other developed countries. Explanations
should be sought by pinpointing key differences in the
structure of national and local healthcare delivery
systems. All such considerations and approaches
should be employed to provide a comprehensive
explanation.

See also: Gender and Health Care; Health Care
Delivery Services; Health Care, Rationing of; Health
Care Systems: Comparative; National Health Care
and Insurance Systems; Socioeconomic Status and
Health Care
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Mis
Mission: Proselytization and Conversion

The concept of a universal mission to the world is
embedded in different ways in the monotheistic re-
ligious traditions of Judaism, Christianity, and Islam.
Judaism, though its scriptures contain strong elements
of universalism, has in modern times ceased to be a
missionary religion. Islam, by contrast, continues to
win converts in large numbers, in part because of the
appeal to peoples threatened by modernization of the
Muslim concept of the immutability of the Shari’a or
divine law. In this article ‘mission’ refers primarily to
the activity of the churches in commending the
doctrinal beliefs and moral values of Christianity as
worthy of universal acceptance. ‘Proselytization’ (or
proselytism) derives from the Greek proselytos—the
term used by the Septuagint (the Greek version of the
Old Testament) to describe a non-Jew who adopted
the Israelite faith in Yahweh—and has come to mean
the recruitment of converts from other religious
systems and communities. Proselytization tradition-
ally has been regarded as central to Christian mission,
but does not necessarily constitute its totality. Medical
and relief work, Christian education, the promotion of
agricultural development, and agitation for a just
international economic order, are now seen by Chris-
tians as integral parts of the mission to bring the world
into conformity with Christian values. This article
surveys the history of the term ‘mission’ and the
missionary activities of the churches since the eight-
eenth century, reviews recent scholarship on the
missionary movement and conversion, and notes
attempts by many theologians to dissociate the con-
cept of mission from proselytization.

1. The History of ‘Mission’ and ‘Missions’

1.1 The Terms ‘Mission’ and ‘Missions’

The use of the Latin term missio to describe the
sending of Christians to propagate the faith among
unbelievers was pioneered by Ignatius Loyola in the
sixteenth century. Senior members of the Jesuit order
vowed to go wherever the Pope might send them, to
‘missions’ among either the Catholic faithful or infi-
dels, to promote the glory of God and the good of
souls (Ross 1994). The widespread application of the
singular vernacular term ‘mission’ to the overall
activity of the church in the world is, however, more

recent, dating only from the 1950s, when both political
challenges and theological questioning compelled mis-
sionary theorists to re-evaluate precisely what it was
that God had supposedly sent the church into the
world to do. Until then, the plural term ‘missions’ was
much more common, denoting the range of agencies
deployed by both Catholic and Protestant churches to
pursue the agreed aim of converting non-Christians.
That usage remains widespread among American
Christians and also among historians and social
scientists concerned to investigate Christian missions
simply as a human phenomenon.

1.2 The Modern Missionary Mo�ement

Christian missions up to the mid-eighteenth century
were conducted chiefly by the Roman Catholic and
Russian Orthodox churches (the latter mainly in
Siberia). The Roman Catholic missionary endeavor
lost impetus following the suppression of the Jesuit
order by the papacy in 1773, and the initiative passed
to Protestants influenced by German pietism and the
ensuing movements of evangelical revival which
spread from central Europe to North America and
Britain. The Protestant awakening culminated in the
formation of numerous voluntary societies, beginning
with the Baptist Missionary Society (1792) in Britain,
the American Board of Commissioners for Foreign
Missions (1810) in America, and the Basel Mission
(1815) in continental Europe. For much of the nine-
teenth century these societies experienced only limited
success in terms of both domestic recruitment and
conversions overseas. From the late 1870s this picture
changed as missionary enthusiasm converged with
forms of popular imperialism, and as indigenous
peoples became increasingly attracted by the literacy
and access to literature (both vernacular and English)
which the missions offered. By this time, European
Roman Catholic missions had also revived, stimulated
by the recovery of the papacy and the formation of
new religious orders, such as the White Fathers,
founded by Cardinal Lavigerie in 1868. Competition
between Protestant and Catholic missions was fre-
quently intense, and often coincided with imperial
rivalries. North America was regarded by the Catholic
Church as technically a mission field until 1908, and
the first American Catholic missionary order, the
Maryknoll Fathers and Brothers, was not founded
until 1911.
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By 1910 Protestant foreign missionaries working in
Africa, Asia, and the Pacific numbered some 19,000,
of whom 71 percent were male or female lay persons.
Catholic missionary numbers were almost certainly
larger. In both Protestant and Catholic missions,
however, the bulk of the work of evangelization was
performed by indigenous (and primarily lay) Chris-
tians. After the First World War, the Americans
supplanted the British as the predominant force in
Protestant missions, though the older denominational
boards progressively were eclipsed by newer inter-
denominational missions of evangelical or fundamen-
talist inclination (Hutchison 1987). Since the 1960s,
many western mission agencies have dwindled in size,
but their place has been taken by new missions from
the nonwestern world, notably from Korea. By 2000,
the total Christian foreign missionary force had risen
to an estimated 420,000.

2. Recent Scholarship on Christian Missions

2.1 The Historiography of Missions

Until the late 1960s most writing on Christian missions
tended to be confessional, often hagiographical, rather
than scholarly. This was despite the fact that mis-
sionaries had made substantial contributions to the
development of secular disciplines such as linguistics,
Sanskritic and oriental studies, and anthropology
(Walls 1996). Since the 1960s historical and anthro-
pological scholarship on the missionary movement
has proliferated, prompted by heightened awareness
of the importance of religion in colonial encounters
and the shaping of indigenous nationalist movements.
Some of the pioneering African historiography of the
1960s identified a growth in racist and colonialist
attitudes among late Victorian missionaries as crucial
in the origins of West African nationalism (e.g., Ajayi
1965). The anticolonial reaction of the 1960s and
1970s encouraged writing by historians, anthropolo-
gists, and theologians that interpreted the missionary
movement as the ideological expression of western
colonialism. Such interpretations were able to point to
the close connections between missions and western
imperial expansion in contexts such as China, and to
the consistent use by missions of terminology which
branded nonwestern peoples as benighted heathens
who needed ‘civilizing’ by the supposedly Christian
west.

Since the early 1980s a strengthening reaction to, or
at least modification of this tradition has been evident.
Scholars from a variety of disciplines (including,
notably, literary studies) have become increasingly
dissatisfied with models which erect a simple dichot-
omy between ‘colonialist’ missions and the ‘victims’ of
colonialism(seeReligion:CultureContact).Asthefocus
of imperial historiography has shifted from the ma-
terialist preoccupations of an earlier generation of
Marxist-influenced historiography to a character-

istically postmodern concern with the power of narra-
tive and the construction of mentality and identity,
scholarship has become less interested in the formal
connections of missions to the apparatus of colonial
rule and more concerned to elucidate the complex
patterns of religious and cultural exchange created by
missionary encounters (Peterson and Allman 1999).
Rather than regarding indigenous converts simply as
passive dupes of colonial pressure, scholars now are
inclined to delineate a range of indigenous responses
varying from outright rejection to transformative
appropriations of the Christian message and the
biblical text. This emphasis accords with the primacy
of indigenous agents in transmitting the message, and
with the fact that the rate of conversion to Christianity
in the nonwestern world has accelerated, not slack-
ened, since decolonization. Particular attention has
been devoted to the cultural significance of vernacular
translation, which committed missionaries, whether
consciously or not, to a ‘radical pluralism’ wherein ‘all
languages and cultures are, in principle, equal in
expressing the word of God’ (Sanneh 1989, Walls
1996). The development of a vernacular literature, and
especially a popular religious literature, to which
mission Christianity contributed so fundamentally in
nonwestern contexts, has been identified as the essen-
tial precondition for the transmutation of an ethni-
city into a nation (Hastings 1997). The current
academic trend does not, however, necessarily imply a
more favorable estimation of the missionary impact.
Perhaps its most influential exponents, the American
anthropologists Jean and John Comaroff, despite an
emphasis on the complexity and two-sided nature of
missionary encounters in nineteenth-century southern
Africa, continue to depict missionaries as ‘colonial
evangelists,’ for whom language was not a medium of
cultural liberation but rather a field of discourse whose
terms they dominated in order to achieve ‘the coloni-
zation of consciousness’ (Comaroff and Comaroff
1991, 1997).

2.2 Regional Studies

The shift in focus towards the dynamics of conversion
has been most marked in African studies, perhaps
because of the remarkable growth of Christianity in
sub-Saharan Africa (from some 60 million adherents
in the 1960s to as many as 300 million by 2000). There
are signs, however, of a similar trend in South Asian
studies. The literary scholar, Gauri Viswanathan,
though an adherent of Edward Said’s school of
‘Orientalism,’ has argued that in British India, con-
version to mission Christianity was a profoundly
destabilizing influence, disrupting the stable categories
of religion and nationhood on which the Raj de-
pended, and compelling a professedly secular colonial
administration to grapple with fundamental issues of
civil rights (Viswanathan 1998). Studies of conversion
by tribal and untouchable (or Dalit) peoples in India
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have followed precedents set by Africanist scholarship
in interpreting conversion to Christianity as a process,
usually collective, which frequently offered those
involved a more satisfactory framework of cosmo-
logical meaning and a more advantageous communal
identity than the obvious alternative of adherence to
Brahmanical versions of Hinduism. Frykenberg (in
Hastings 1999) has observed that ‘no mass movement
of conversions in India was ever led by a European.’

Scholarship on conversion to Christianity in China,
where the material linkages between missions, con-
verts, and the protection of the imperial powers were
more blatant than anywhere else, has been relatively
slow to follow the trend set by the Africanists and
South Asianists. Interpretations of Christianity in
China during the missionary era have tended until
recently to concentrate either on mission ideologies
and strategies or on hostile antiforeign reactions to
missions, rather than on the motivations of those
Chinese who did convert (but for a recent collection
which pioneers a more indigenous perspective on the
Christian history of China see Bays 1996). The
substantial growth of popular Christianity in Comm-
unist China since the era of the Cultural Revolution
(1966–79) necessarily remains largely uncharted terr-
itory for scholarship.

Scholarly analysis of the impact of Christian mis-
sions on Latin America for long concentrated on the
close connections between the Catholic Church and
Iberian expansion which followed Columbus’s ‘dis-
covery’ of America in 1492 and the papal bull of 1493
which in effect divided ecclesiastical control of the
continent between the Spanish and Portuguese
crowns. More recently, attention has been turned to
the phenomenal growth of popular Protestantism
(especially Pentecostalism) in Latin America since the
1950s (see Religion: Culture Contact; Christianity:
E�angelical, Re�i�alist, and Pentecostal). The primary
question currently being debated is parallel to that
posed by writing on African Christianity during the
colonial period: to what extent can the current success
of Protestant proselytism in this most traditionally
Catholic of continents be interpreted satisfactorily as a
function of North American cultural and political
influence, or should greater emphasis in fact be placed
on the ability of Pentecostalism to meet the felt needs
of the Latin American poor? (Hastings 1999, Martin
1990).

2.3 Sociological and Gender Studies

Within the social sciences, interest in missions has
been for obvious reasons more pronounced among
anthropologists than among sociologists. Very few
sociologists have devoted attention to the unusual
nature of mission organizations as typically voluntary
bodies which have needed to maintain control at a
formidable distance over highly motivated and fre-
quently eccentric individuals, and at the same time

satisfy the expectations of their supporting domestic
constituencies. One such study of how religious zeal
was both exploited and contained through institu-
tional mechanisms examines the Basel Mission on the
Gold Coast (now Ghana) in the nineteenth century
(Miller 1994).

Much of the recent writing on missions within the
social sciences examines the significance of the mis-
sionary movement from a feminist perspective. For
most of the nineteenth century, Protestant missions
were overwhelmingly male institutions. Most societies
did not accept single women candidates, and mission-
ary wives were not counted as missionaries in their
own right, despite making in many cases major
contributions to the work of the mission. The first
Protestant missionary society specifically for women
(the Female Education Society) dates from 1834. The
first such societies were often inspired by the needs of
the high-caste women of the Indian zenanas, who,
being secluded from public contact with men, could be
reached and educated only by women. From the late
1860s, female or zenana missionary societies became
common on both sides of the Atlantic, either as
autonomous institutions, or as female auxiliaries to
existing denominational societies. These bodies en-
abled women to fulfil public roles both in their
homelands and overseas which had few parallels in
other contexts. From the 1870s, the denominational
societies themselves began to accept single women
candidates. They did so to varying extents, but the
trend was accentuated by the readiness of many of the
new nondenominational ‘faith missions’ to recruit
single women (Robert 1996). By 1910 the missionary
movement had become a predominantly female enter-
prise still controlled by men. Whilst still influenced by
male assumptions about the proper restriction of
women to the domestic sphere, it modeled a different
reality. In that year, single women made up nearly 28
percent of the entire Protestant missionary force, and
married women a further 28 percent. It seems likely
that a similar gender distribution obtained for most of
the twentieth century. The proliferation of missionary
sisterhoods, first in France in the late nineteenth
century, and then more widely, produced an even
greater predominance of women in the Catholic
missionary movement. Missionary women have thus
become a major concern of scholars investigating
what has been termed ‘imperial feminism,’ which is
held to have combined ‘colonial’ views of racial
difference with stances that were in practice sub-
versive of traditional concepts of gender difference
(Chaudhuri and Strobel 1992).

3. Mission and Proselytism in Theological
Discourse

Whilst secular scholarship on missions has tended to
move away from approaches which interpreted the
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proselytizing imperative as inescapably connected
with the colonial system of material domination
towards indigenous perspectives which emphasize the
volitional agency of the convert or convert com-
munity, much Christian theology since the 1960s
ironically has continued to regard coercion as intrinsic
to the concept of proselytization, and has therefore
been anxious to divorce ‘mission’ entirely from prose-
lytism. One animating impulse of this concern has
been the experience of the Roman Catholic, Orthodox,
and other ancient eastern churches in finding their
faithful to be the objects of often aggressive and well-
funded evangelism by Protestant groups, particularly
from the USA. A report jointly produced by the
Roman Catholic Church and the World Council of
Churches in 1970 sought to distinguish Christian
witness from proselytism, defining the latter as ‘im-
proper’ attitudes or behavior which employed co-
ercion and thus violated the rights of the human
person. Such a distinction has proved an unstable one,
since almost any act of religious witness can be
interpreted by the recipient as being coercive or
invasive. Since the collapse of Communist regimes in
eastern Europe in 1989 and the dissolution of the
Soviet Union, opposition to proselytism from the west
has motivated legislation designed to curb the mission-
ary work of those regarded by the Orthodox churches
as ‘sects.’ More broadly, from the perspective of a
Muslim, Hindu, Buddhist, or Jew, all Christian mis-
sionary activity is proselytizing in intention and effect,
leading inevitably to the severance of the convert from
community and even nation. Some Christian theolo-
gians accordingly have taken their opposition to
proselytism towards its logical conclusion by denying
that the conversion of adherents of other religions is a
valid missionary objective for Christians. It then
becomes difficult to resist the application of the same
principle to the conversion of humanists or adherents
of any belief system whatever, and the universalism
intrinsic to the Christian theological tradition becomes
unsustainable. Religious pluralism is no new phenom-
enon, but all religious believers in the western world
now face unprecedented social and cultural pressures
to accept the permanence and ideological absoluteness
of pluralism. In the younger churches of the non-
western world, whose role in world Christianity is
becoming increasingly dominant, insistence on the
inescapable connection between mission and proselyt-
ization remains strong. It may therefore be predicted
that the twenty-first century is likely to see an even
more heated debate within the churches about the
validity and meaning of mission, proselytization, and
conversion.

See also: African Studies: Religion; Christianity in
Asia; Christianity in Central and South America;
Colonialism, Anthropology of; Colonization and
Colonialism, History of; Latin American Studies:

Religion; Religious Fundamentalism: Cultural Con-
cerns; Southeast Asian Studies: Religion
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B. Stanley

Mitochondria and Evolution

Mitochondria in eukaryotic cells are self-reproducing,
semi-autonomous organelles that are the site of ATP
synthesis, the cell’s source of chemical energy. Many
gene products necessary for the production of ATP are
encoded by the mitochondrion’s own DNA, often
organized as a circular, double-stranded molecule
within the inner membrane of the organelle. This
ancient and distinct genome is designated MtDNA, to
emphasize its separate evolutionary history and under-
score the fact that it is replicated and inherited
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differently from the ordinary DNA on chromosomes
in the cell’s nucleus (Wolstenholme 1992). In contrast
to nuclear genes, most animal mitochondrial genes are
linked on a single small loop less than 20 kilobases in
size, and commonly show uniparental inheritance,
usually through the female parent. A single female
germ cell can have thousands of copies of the mito-
chondrial genome, and to a first approximation, each
copy is identical.

Sperm also contain mitochondria, but a chemical
signal, tagging of sperm mitochondria with the protein
ubiquitin, triggers its destruction. This MtDNA is
eventually lost in the developing embryo, usually
before the third embryonic cleavage (Sutovsky et al.
1999). The maturing embryo thus contains a mixture
of both parent’s nuclear genes, but generally inherits
only the mitochondrial genes of its mother.

1. Heteroplasmy Complicates Simple Uniparental
Inheritance of MtDNA

Paternal transmission of MtDNA in most vertebrates
is thus a rare event, mostly confined to interspecific
crosses, and can be one source of the condition known
as genetic heteroplasmy. A heteroplasmic individual is
a genetic chimera and contains multiple MtDNA
sequences. As a consequence, in species with high
heteroplasmy, molecular taxonomies based on only
MtDNA markers become unreliable. Instead of
following a simple maternal gene genealogy, the
population genetics of MtDNA transmission in
heteroplasmic species can become difficult to follow.

The probability of transmission of any particular
genotype in heteroplasmic taxa requires knowing the
frequency of different genotypes in the sex cells of
parents involved in any particular mating. Offspring
from the same parents can even differ in the propor-
tions of mixed genotypes they inherit under these
circumstances, and cases illustrating this problem are
known in domestic cattle herds, bovine interspecies
crosses, murine hybrids, humans with complex meta-
bolic disorders, or those babies produced as a result of
fertilization assisted by spermatid or sperm microin-
jection (Kaneda et al. 1995, Sutovsky et al. 1999).

A second source of individual heteroplasmy is the
rapid fixation of MtDNA mutations, which can result
in both sequence and length differences in the mito-
chondrial genome within the same individual. Unlike
the first case, heteroplasmy of this nature will have
fewer long-term evolutionary consequences, if germ-
line cells are unaffected. As an individual ages,
mutations often accumulate in the MtDNA of somatic
cells. Since differentiated cells may divide infrequently,
especially if damaged; a given organ can eventually
become a mixture of different MtDNA genotypes.
Recombinational repair of mutations, demonstrated
in vitro using rat liver mitochondrial protein extracts
may counteract this (Thyagarajan et al. 1996), but the

lack of nucleotide excision repair activity may limit the
replication of heavily damaged MtDNA.

Mitochondria are known to be the accumulation
site of highly reactive molecules and free oxygen
radicals associated with ATP production during meta-
bolic activity. A lively debate surrounds the question
of whether or not MtDNA damage might be generally
repaired by genetic recombination mechanisms.
Evidence for mitochondrial genetic recombination
is circumstantial in vertebrates and hinges on a
more complete understanding of mutations at hyper-
variable regions within the organelle’s genome.

Recombination is known to occur in the MtDNA of
numerous fungi, and MtDNA Pseudo-genes (non-
functional MtDNA sequences) have been found trans-
ferred into the nuclear genome of most organisms
studied. While mammalian mitochondria possess a
recombinational DNA repair pathway, the same
enzymes might not be associated with genetic re-
combination like in yeast. The mechanism(s) mediat-
ing the transfer of mitochondrial gene fragments into
the nuclear genome are unknown at present.

1.1 Ele�ated MtDNA Mutation Rates Offer
Opportunities

Maintenance of function often places such extreme
constraints on biochemically essential pathways that
mutations are incompatible with life. MtDNA con-
tains sequences absolutely essential for producing a
limited number of gene products involved in ATP
synthesis (cytochrome oxidases, cytochromes, NADH
dehydrogenases, and ATPases, along with specialized
ribosomal and transfer rRNA elements, but they exist
in high copy numbers and also contain regions within
genes that are not under such tight functional con-
straints. MtDNA basically shows a 10-fold elevated
mutation rate compared to nuclear DNAs of the same
functional class (including ribosomal and transfer
RNAs, and the protein coding regions).

Mitochondrial genomes as a group are specialized
and streamlined, with fewer noncoding regions, com-
pared to the numerous introns within genes in the
nucleus. The noncoding regions retained by mito-
chondrial genomes are of interest to many evolution-
ary biologists, because they allow fairly personalized
identification of maternal lineage groups in a nested,
time-dependent fashion as new mutations rapidly
accumulate on the old genetic backgrounds or haplo-
types. The elevated mutation rate in noncoding
MtDNA almost guarantees finding adequate poly-
morphismwithinpopulations suchthat individualswill
possess unique DNA sequences. Only close maternal
relatives (siblings with the same mother, maternal
cousins, and maternal grandmothers) will likely carry
the same MtDNA sequence.

The major noncoding region in MtDNA is com-
monly called the D-loop, a term borrowed from
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bacterial genetics and referring to a region that
contains sequences for the initiation of DNA rep-
lication. Population studies within mammalian species
often focus on the approximately 1,000 base-pair
hyper-variable region, where substitution rates may be
10–100 times more than the average rate for the rest of
themitochondrial genome (considered about 2 percent
sequence change per 1 million years of separation
from the last common maternal ancestor). Mutations
segregating in the noncoding regions can be used to
examine sex-biased dispersal and sexual selection, the
stability of specific demes contributing to biodiversity
in refugia, demographic bottlenecks and founder
events, as well as hybridization processes.

Local populations are often dominated by two or
three MTDNA lineages that have diverged from a
common ancestor less than 100,000 years ago. Mito-
chondrial and nuclear genetic systems such as Micro-
satellites, Y-chromosome markers, short tandem
repeats (STRs), or variable number tandem repeats
(VNTRs) may lead to different conclusions about the
history of a given group. High levels of MtDNA
lineage resolution may uncover unanticipated patterns
of dispersal related to altered behavior within hybrid
zones, previous instances of demographic catastrophes
linked to environmental perturbations or disease
epidemics, and also hitchhiking of nearly neutral
hyper-variable MtDNA markers in linkage to co-
evolving haplotype sequences that convey some strong
adaptive advantage to the population.

1.2 Other General Applications of Hyper-�ariable
MtDNA Markers

There are tens of thousands of individual mito-
chondrial sequences fromdifferent parts of the genome
now reported in data banks, further evidence of the
high mutation rate associated with these genes. Com-
plete mitochondrial genomes are known for a variety
of vertebrates and invertebrates, including organisms
with poor taxonomic histories that are difficult to
collect, breed, or maintain in a laboratory setting.
Knowledge of some MtDNAsequences has stimulated
the design strategy of degenerate Polymerase Chain
Reaction (PCR) primers (Simon et al. 1994) that can
be employed to study cryptic species, model the past
population history of now-extinct organisms from
museum specimens, and survey for biodiversity in
barely studied ecosystems. Researchers also argue for
the conservation of genetically distinct lineages with
poorly differentiated morphologies but showing
complex mating, foraging, or predator avoidance
behaviors, tied to as yet unknown quantitative behav-
ioral genes.

MtDNA mutations have also become important
genetic markers in humans for clinical research on
cancer, heart disease, neurodegenerative disorders,
and other conditions. Affected populations of cells

may take on distinct sets of mitochondrial substitu-
tions at particular nucleotides after exposure to
mutagens, other toxins in the environment, chemo-
therapy, radiation, or simple aging. Since MtDNA
makes up 1–2 percent of all the DNA present in an
animal’s cell, it is well suited to forensic and ancient
population studies where only a few cell fragments
survive.

2. E�olutionary Insights gained using MtDNA

Original enthusiasm expressed by some that the
problem of speciation, Darwin’s ‘mystery of mys-
teries,’ would be eventually understood with molecular
phylogenies based on mitochondrial markers has been
tempered by the realization that even with a well-
supported MtDNA tree, species concepts, reproduc-
tive isolation, and morphological discontinuities will
require broad-based research on behavioral and eco-
logical fronts. No case perhaps illustrates this point
more clearly than the continued debate over inclusion
of Neanderthals in the direct line leading to modern
humans. Two independent groups showed that the
tree connecting the maternal ancestor of MtDNA
hypervariable sequences from two different Nean-
dertal humans to modern humans far exceeds the
degree of variation found in over 5,000 modern human
sequences (Ovchinnikov et al. 2000).

Mitochondrial markers have been particularly
important for demonstrating the stages of genetic dif-
ferentiation that many animal species show as a popu-
lation evolves through paraphyly to reciprocal
monophyly and complete differentiation. Indeed,
discussions about molecular data and modern species
origins often center on the most appropriate inter-
pretation of these stages in speciation (Morrow et al.
2000). Patterns of allelic lineage distributions in
spatially isolated subgroups have been useful for
generating hypotheses concerning Pleistocene refugia,
dispersal corridors, behavioral reinforcement, and
incomplete barriers to gene flow in plants as well as
animals. Controversy over legal protection of specific
populations that show MtDNA lineage patterns,
coincident with habitat disturbances disrupting eco-
logical boundaries, often transcends dry systematic
debates on the proper designation of hybrid taxa.

2.1 Intra and Intergenomic Conflicts of Interest

Hybrid taxa are of particular interest for mito-
chondrial genetics because hybrid dysgenesis may
result when mitochondria from one taxa find them-
selves functioning in the company of a nuclear genome
from another distinct lineage, as in the case of Mus
musculus and Mus domesticus (Sage et al. 1986). Two
or more genes that must interact within a single
organism may display a spectrum of evolutionary
responses grading from mutualism to antagonism.
Speculation on why mitochondria retain some genes
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while shunting others into the nucleus often revolves
around the idea of genomic conflicts of interest.

Mitochondrial genes normally coevolve in linkage
as a uniparental chromosomal unit, and this was
recognized by Hurst and Hamilton (1992) as one of
two ways to prevent cytoplasmic gene conflict. In their
view, sperm evolved to prevent the mixing of in-
compatible cytoplasmic genes. For many common
species, the male sex has resigned attempts to con-
tribute MtDNA to the next generation. Since the topic
of hybrid male sterility has been so important to
research on the genetics of speciation, molecular
exploration of the loci controlling the ubiquitin-
tagging pathway is likely to increase our sophistication
of understanding how genomic conflicts have been
solved by various species.

The suggestion that sex is an integral part of intra-
genomic conflict helps explain why nuclear genetic
mechanisms distinct from sex but linked with in-
compatibility have arisen in a number of organisms,
from acellular slime molds to yeast and certain ciliates.
These taxa, as predicted, show unusual numbers of
mating types and variations in the uniparental in-
heritance pattern of MtDNA. Highly inbred organ-
isms also tend to have biparental inheritance of
organelle DNA, since conflict-reducing mutations can
easily spread among identical genotypic backgrounds.

2.2 Origin of Complex Cells

The prevailing view of mitochondrial genomes is
that they are circular, but a large number of organisms
possess linear MtDNA, including some ciliates, para-
sitic apicomplexan protozoa such as Plasmodium the
other animal parasites Babesia and Theileria, some
algae, slime molds, oomycetous fungi, many yeast,
some Cnidaria species, and several Hydra species
(Nosek et al. 1998). Baker’s yeast (Saccharomyces
cere�isiae) MtDNA is normally portrayed as circular,
with linear molecules commonly found in �i�o, but
they had been interpreted as degraded circles, as
found in many plant MtDNAs. This view has now
changed based on pulsed-field gel electrophoresis
employed to study very large molecules, and a more
sophisticated understanding of the telomeres of linear
mitochondrial genomes has resulted (they are of
intense interest to molecular biologists as potential
sites for new drug development in diseases caused by
organisms with these specialized linear structures).
The question of linear vs. circular genomes is also
important in order to evaluate the endosymbiont
hypothesis for the origin of mitochondria, since
circular genomes are widespread among hypothetical
prokaryote ancestors, the purple bacteria (Wilson et
al. 1987).

Do organisms with linear MtDNAs represent a
separateprokaryotic lineage,comparedwiththosewith
circular ones? Gene sequences as well as gene order

have been examined. Phylogenetic trees of yeasts
possessing both types of genomes make it clear that
based on ribosomal sequences, there is not a radical
difference between circles or lines. Analysis of the
mechanisms that have evolved to solve the problem of
replication of 5�ends of DNA are likely to reveal how
linear and circular organelle genomes are related.

2.3 Adaptation, Biogeography, and Phylogeography

An extensive literature of original research dealing
with the use of MtDNA markers in evolutionary
biology was summarized by Avise (1994). Aside from
providing phylogenetic trees for species with no fossil
record, the mitochondrial marker approach is par-
ticularly useful in the mapping of organismal traits
onto testable hypotheses of phylogeny based on
parsimony, distance, and likelihood methods. Charac-
ters such as powered flight and the loss of it, tetrapod
limb structure, brood parasitism, eusociality, mel-
anism, endothermy, carnivory, vocal signal complex-
ity, androdioecy, and even multicellularity have been
placed on MtDNA phylogenies.

Aside from higher systematics and the phylogenetic
distribution of specific adaptations, mitochondrial
haplotypes can, like other single-locus markers, be
analyzed as single genes with frequencies and geo-
graphic distributions that help portray population
history, even in species with limited genetic variation.
The relationships of the alleles in a population are
informative for longer-term processes of phylogeo-
graphy and population subdivision (Burke 1998), and
can sometimes untangle current from historical events
and reveal demographic trends.

2.4 Nonequilibrium Population Genetics

MtDNA characteristically is more sensitive to
aspects of population biology and history owing to its
uniparental transmission that reflects a lower effective
population size (Ne). Populations not in Hardy-
Weinberg equilibrium for genetic markers (Slatkin
1993) include many taxa of interest to conservation
biologists as well as weedy or invasive species showing
recent expansions of geographic range. When
measured for genotype diversity, groups undergoing
selection, nonrandom mating, enhanced mutation,
and characterized by tiny population sizes often show
deviations from expected Hardy-Weinberg allele fre-
quencies.

MtDNA genotypes in these groups sometimes
evidence ‘waves’ in the frequency distributions of
particular haplotypes compared on a pairwise basis
withcountmismatches (RogersandHarpending1992).
Thus, mitochondrial genotypes are particularly useful
in identification of migrants and hybrid individuals,
asymmetricalmating preferences, and historical effects
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stemming from stochastic changes in populations
where an ancestral source population was polymor-
phic for a particular set of markers (Waser and
Stroebeck 1998).

Reductions in effective population size may be the
result of either population bottlenecks or selective
sweeps and so mismatch distributions alone cannot be
used to infer population history. However, the general
shape of MtDNA trees, where a star-like pattern of
alleles indicates few mutational differences between
the major variants in a population, is consistent with
the hypothesis of recent deme expansion. Deep
branches in gene trees, in contrast, usually reflect long
periods of population subdivision. Highly polymor-
phic nuclear genetic markers and developments of
phylogenetic estimation theory will be combined with
mitochondrial haplotype information to yield detailed
scenarios of population history during the final stages
of the Pleistocene era for some highly vagile species
(Bowcock et al. 1994 Cogdon et al. 2000).

See also: Adaptation, Fitness, and Evolution; Beha-
vioral Genetics: Psychological Perspectives; Brain,
Evolution of; Evolutionary Selection, Levels of:
Group versus Individual; Natural Selection
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Mixture Models in Statistics

Mixture models are typically used where a hetero-
geneous population of sampling units consists of
several subpopulations within each of which a rela-
tively simpler model applies. The source of hetero-
geneity could be gender, age, geographical origin,
cohort status, etc. The use of Mixture models or, in
particular, of finite mixture distributions for modeling
phenomena goes back to the early years of statistics
(see McLachlan and Peel (2000) for an account of the
history of mixture models). We note in particular
Newcomb (1886), who used a normal mixture to
model outliers, and Pearson (1894), who employed the
method of moments to decompose normal mixtures.
Since then numerous papers have been published in
which the theory and applications of mixture distribu-
tions were discussed.

Mixture models can be interpreted in two different
ways which can be referred to as direct and indirect
interpretations (Titterington et al. 1985). By a direct
interpretation, it is assumed that the underlying
population is comprised of k subpopulations and that
the experimental unit on which the observation X is
made belongs to one of these subpopulations, and that
there is no knowledge of the identity of this sub-
population. In other words, the mixture model is
intended as a direct representation of the underlying
phenomenon. By an indirect interpretation, the mix-
ture model is simply used as an approximation to an
unknown distribution, where the ‘subpopulations’
have no direct physical interpretation. As an example
of an indirect application, we adapt an example and
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Figure 1
Age of onset data and fitted single normal density for male schizophrenics

Figure 2
Age of onset data and fitted two component normal mixture for female schizophrenics

figures reported in Everitt (1996). The distribution of
the (log) age of onset of schizophrenia was studied
separately for men and women. It transpired (see Figs.
1 and 2) that while the data for men could adequately

be described by a single normal density peak at the age
of about 35, for the data for women, a two-component
mixture was needed with an additional peak at about
22.
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In order to define a mixture model mathematically,
suppose the distribution of a random variable (or
vector) X can be represented by a probability density
function (or probability mass function, a term used
here for both continuous and discrete random vari-
ables) of the form

p(x �ψ)�π
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�
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Thepresentation inEqn. (1) is usually referred toas a
finite mixture model. Here θ

j
is a parameter vector

characterizing the component density function f
j
( ) and

the π
j
’s are mixing weights. Model (1) allows each

component density to belong to a different parametric
family, allowing in principle for mixed continuous and
categorical variables. In most applications, a common
parametric family is assumed and thus the mixture
model takes the following form

p(x �ψ)�π
�
f (x � θ

�
)�…�π

k
f (x � θ

k
) (2)

which we assume to hold in the sequel.
The mixing weight π can be regarded as a discrete

probability function over θ, describing the variation in
the choice of θ across the population of interest. If we
allow θ to be continuous and thus assume a density
function g(θ), the finitemixturemodel suggested above
is replaced by p(x)� �f (x � θ)g(θ)dθ, which is often
referred to as a compound distribution. When g(θ) is
modeled without parametric assumptions, p(x) is a
semiparametric mixture model. For a review of semi-
parametric mixture models, see Lindsay and
Lesperance (1995). Unless otherwise stated, the dis-
cussion of mixture models will be confined to finite
models of the type shown in Eqn. (2).

Mixture models can be viewed as a semiparamet-
ric compromise between a single parametric density
(k� 1) and a nonparametric model represented by
k� n, where the mixture components are represented
by the kernel method of density estimation.

The presentation and calculation of mixture models
are often facilitated by the introduction of unobserved
indicators ζ

i
� ζ, ζ

i
� (ζ

i�
,…, ζ

ik
), which specify the

mixture component from which the ith observation
arises. Clearly, all the ζ

i
’s are zero except for that

element, q say, indicating that x
i
belongs to the qth

subpopulation. The distribution of each unobserved
vector ζ

i
is therefore multinomial (1, π

�
,…, π

k
) if the

observations are independent, as commonly assumed
(see Titterington (1990) for mixture models with
dependence structures).

In suggesting a mixture model, it is essential to
ascertain that the proposed mixture is identifiable; i.e.,
that for any one class of models considered there exists
a unique characterization. For a discussion of this
topic, see Titterington et al. (1985) (see also Statistical
Identification and Estimability).

1. Applications

The use of mixture models is widespread. For a
comprehensive list of applications, see Titterington et
al. (1985). Recent areas of application include:

Banking and finance: Watanabe (2000).
Marketing: Kamakura and Wedel (1997)
Mental processes: Yantis et al. (1991)
Insurance: Jasiulewicz (1997)
Demography: Li and Choe (1997)
Health care: Deb and Trivedi (1997)
Inventory management: Karmakar (1994)
Survival analysis: Ng and McLachlan (1998).
Mixture models have proved useful in robust stat-

istics, where the mixture structure

p(x)�π
�
f
�
(x)�π

�
f
�
(x)

allows the study of data that mostly arise from f
�
(x)

with additional ‘contaminants’ stemming from f
�
(x).

For a discussion, see Titterington et al. (1985). As an
example, normal mixtures can be used to evaluate the
degree of robustness of a statistical procedure (like
testing or estimation) when the underlying assumption
of normality is violated (Andrews et al. 1972). Ro-
bustness can be enhanced by using heavy-tailed
distributions, like the t-distribution (Peel and
McLachlan 2000) (see Robustness in Statistics).

Mixture models constitute a useful tool for cluster-
ing data into ‘meaningful’ groups. This way a k-
component mixture corresponds to a data set com-
prising of k groups (see Statistical Clustering). Once a
mixture model is fitted to the data a probabilistic
assignment of the data into the k groups can be
achieved by allocating an observation to a group to
which the posterior membership is highest. Methods
of allocation are discussed within the framework of
discriminant analysis (McLachlan 1992). For more
details on mixture models and clustering, see
McLachlan and Basford (1988) (see Multi�ariate
Analysis: Classification and Discrimination).

Mixture models can treat categorical data too. An
important application in this context occurs in latent
class models which have attracted a lot of attention in
the social sciences and biostatistics (see Forman and
Kohlmann (1996) for a review). In these models, a
random vector x of dichotomous variates follows the
mixture model

p(x)� �
k

i=�

π
i
f(x �θ

i
)

where xη(η� 1,…, d ) the element of x, takes values
zero or one, θ

iη
(η� 1,…, d ), the element of θ

i
, is the

probability that the ηth variable is present in class i,
and the ith component is given by

f (x �θ
i
)� �

d

η=�

θxη

iη
(1�θ

iη
)�−xη
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The model suggests the existence of k latent classes,
which may or may not have a real physical interpret-
ation. The model generates the d dichotomous variates
and explain the covariance structure of the data (see
Factor Analysis and Latent Structure: O�er�iew).

Mixtures of generalized linear models have also been
investigated lately. See, for example, Aitkin (1999).
These models take the general structure

p(x
j
�ψ)� �

k

i=�

π
i
f(x

j
�θ

ij
, λ

i
)

where the log density of x
j
is given by

log f (x
j
� θ
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, λ

i
)�m

j
λ−�
i

[θ
ij
x

j
�b

i
(θ

ij
)]�c

i
(x

j
; λ

i
)

This class of mixture models include mixtures of
Poisson regressions. Such a mixture is adequate to
model count data (number of outbreaks of a disease,
number of accidents, etc.) where the components of
the mixture are Poisson distributions

f
j
(x � θ

j
)� e−θ

jθx
j

j
�x

j
!, x

j
� 0, 1, 2, 3…

where θ
j
, the mean of the underlying Poisson dis-

tribution, is a function of k explanatory variables,
typically via a log transformation

log(θ
j
)� β

�
�β

�
x

j�
�,…�β

k
x

jk

Other mixtures of generalized linear models include
mixtures of logistic regressions and mixtures of experts
model. These are discussed in McLachlan and Peel
(2000) (see Multi�ariate Analysis: Discrete Variables
(Logistic Regression)).

2. Parameter Estimation

Learning about the parameters of the model can be
achieved by a variety of methods (see Statistical
Identification and Estimability). Statistical Identifi-
cation and Estimability have become increasingly
popular for exploratory data analysis and in the case
of mixture data are often used for two purposes:

(a) Suggesting whether the underlying model is a
mixture model of a particular type.

(b) Providing crude estimates of the model par-
ameters, including k, the number of components. For
more details, see Titterington et al. (1985) and Roeder
(1994).

The method of moments is one of the oldest methods
for estimating mixture parameters. Using the method
of moments typically results in consistent estimators
which are not necessarily efficient. However, the
solution of the method of moments’ equations may
not be possible, or may be computationally difficult to
obtain. For example, in his pioneering paper, Pearson
suggested estimating the five parameters of a mixture

of two normal densities by attempting to solve a ninth-
degree polynomial. Further, estimates produced by
the method of moments may not be unique or at all
feasible in case they lie outside appropriate regions.

Given n observations from the mixture model in
Eqn. (2), estimation by the maximum likelihood
approach requires the minimization of the likelihood
function

L(ψ)� �
n

i=�

A

B

�
k

j=�

π
j
f (x

i
�θ

j
)

C

D

(3)

with respect to the elements in ψ.
The maximum likelihood approach is commonly

applied in parametric families both because of the
relatively simple computations required and the at-
tractive theoretical properties of the estimates. How-
ever, for mixture models, asymptotic properties and
computational aspects are not always straightforward.
For a discussion of the theoretical properties of the
maximum likelihood estimates, see Titterington et al.
(1985). As for computational issues, we note that for
most mixture models the explicit evaluation of maxi-
mum likelihood estimates is usually not possible.
However, the observation that mixture data are
analogous to incomplete data (where the indicators ζ,
assigning an observation to a particular subpopu-
lation, are missing) allows the application of a class of
iterative procedures known as EM algorithms (ex-
pectation maximization), which have proved very
useful for mixture data. For more details, see
McLachlan and Krishnan (1997). For a review of
reliable maximum likelihood algorithms for semi-
parametric mixture model, see Bo� hning (1995).

Bayesian inference (see Bayesian Statistics) requires
the specification of a prior distribution of ψ, p(ψ),
which provides the belief about the possible values of
ψ prior to observing the data x. Using Bayes’ Theorem
we define the posterior distribution of ψ by

p(ψ �x)�
L(ψ)p(ψ)

�L(ψ)p(ψ)dψ

Due to the complicated nature of the likelihood
function (Eqn. (3)) implementation of the Bayesian
paradigm was, until the early 1990s, computationally
prohibitive. Modern Bayesian implementation would
require the specification of the prior distribution for
the unknown parameters ψ� (π, θ), which is often
taken to be the product of independent prior dis-
tribution of π and θ. With the aid of the indicators ζ
and the prior distribution for ψ, iterative methods can
be suggested. The EM algorithm can be used to
estimate the mixture parameters, averaging over the
indicator variables. For more details, see Gelman et al.
(1995, Chap. 16). Another approach, which has been
proved highly successful, is based on posterior simu-
lations via Marko� chain Monte Carlo (MCMC)
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methods, (see Monte Carlo Methods and Bayesian
Computation: O�er�iew). Without dwelling on part-
icular variants of the MCMC, we note that MCMC
simulations for estimating the parameters of a mixture
model typically alternate between two principal steps
(Diebolt and Robert 1998):

(a) Drawing from the posterior distribution of the
indicator variables, given the data and the model
parameters (as drawn from their posterior distri-
bution).

(b) Drawing from the posterior distribution of the
model parameters, given the data and the indicator
variables (as drawn from their posterior distribution).

These methods require special attention to issues
concerning convergence and the cautious use of
improper prior distribution.Robert andCasella (1999)
provide further details and Gelman et al. (1995)
present numerical illustrations where a mixture model
is fitted to reaction time of schizophrenic and non-
schizophrenic examinees.

When the number of components in a mixture is
unknown, the computational complexity of the model
increases dramatically. For extensive discussion, see
Titterington et al. (1985) and McLachlan and Peel
(2000). One possibility when the order of the model is
unknown is to consider two models, one nested within
the other, such that under the null hypothesis the
model consists of k

�
components and under the

alternative hypothesis the same k
�

components with
additional k

�
components. It transpires, however, that

the application of testing routines in this context is
often far from simple, since the classical theory on the
asymptotic distribution of the likelihood-ratio stat-
istics fails for testing whether a mixture of k

�
�k

�
distributions of the same parametric form reduces to a
mixture of k

�
distributions. The evaluation of the P-

value of the likelihood ratio test can be carried out,
however, by means of bootstrapping as suggested by
McLachlan (1987).

From a Bayesian perspective, it is desirable to start
with a mixture with a small number of components
and increase the number so long as the fit is in-
adequate. The quality of the fit can be assessed by
means of a posterior predictive distribution of a chosen
test statistic (Gelman et al. 1995). For alternative
MCMC algorithms, see Richardson and Green (1997)
and Stephens (2000).

3. Conclusion

The use of mixture models has proliferated in many
areas of application, facilitating the introduction of
versatile modelling in areas where, until the end of the
twentieth century, only simple models were con-
sidered.The shift fromasingledistribution toamixture
of distributions is associated typically with a marked
increase in methodological complications. This has
attracted a considerable amount of research which

aimed at devising tractable methods for estimating the
parameters of the model. Extensive bibliographies can
be found in the books devoted to finite mixture
distributions by Everitt and Hand (1981), Titterington
et al. (1985), McLachlan and Basford (1988), Lindsay
(1995), Bo� hning (1999), and McLachlan and Peel
(2000).

Bibliography

Aitkin M 1999 A general maximum likelihood analysis of
variance components in generalized linear models. Biometrics
55: 117–28

Andrews D F, Bickel P J, Hampel F R, Huber P J, Rogers W H,
Tukey J W 1972 Robust Estimates of Location: Sur�ey and
Ad�ances. Princeton University Press, Princeton, NJ

Bo� hning D 1995 A review of reliable maximum likelihood
algorithms for semiparametric mixture models. Journal of
Statistical Planning and Inference 47: 5–28

Bo� hning D 1999 Computer-Assisted Analysis of Mixtures and
Applications: Meta-Analysis, Disease Mapping and Others.
Chapman and Hall, Boca Raton, FL

Deb P, Trivedi P K 1997 Demand for medical care by the elderly:
a finite mixture approach. Journal of Applied Econometrics 12:
313–36

Diebolt J, Robert C P 1998 Estimation of finite mixture
distributions through Bayesian sampling. Journal of Royal
Statistical Society, Series B 56: 363–75

Everitt B S 1996 An introduction to finite mixture distributions.
Statistical Methods in Medical Research 5: 107–27

Everitt B S, Hand D J 1981 Finite Mixture Distributions.
Chapman and Hall, London

Forman A K, Kohlmann T 1996 Latent class analysis in medical
research. Statistical Methods in Medical Research 5: 179–211

Gelman A, Carlin J B, Stern H S, Rubin D B 1995 Bayesian
Data Analysis. Texts in Statistical Science Series. Chapman
and Hall, London

Jasiulewicz H 1997 Application of mixture models to approxi-
mation of age-at-death distribution. Insurance, Mathematics
and Economics 19: 237–41

Kamakura W A, Wedel M 1997 Statistical data fusion for cross-
tabulation. Journal of Marketing Research 34: 485–98

Karmakar U S 1994 A robust forecasting technique for in-
ventory and leadtime management. Journal of Operations
Management 12: 45–54

Li L, Choe M K 1997 A mixture model for duration data:
Analysis of second births in China. Demography 34: 189–97

Lindsay B G 1995 Mixture Models: Theory, Geometry and
Applications, NSF-CBMS Regional Conference Series in
Probability and Statistics. Institute of Mathematical Statistics
and the American Statistical Association, Alexandria, VA

Lindsay B G, Lesperance M L 1995 A review of semiparametric
mixture models. Journal of Statistical Planning and Inference
47: 29–39

McLachlan G J 1987 On bootstrapping the likelihood ratio test
statistic for the number of components in a normal mixture.
Applied Statistics 36: 318–24

McLachlan G J 1992 Discriminant Analysis and Statistical
Pattern Recognition. Wiley, New York

McLachlan G J, Basford K E 1988 Mixture Models. Inference
and Applications to Clustering. Marcel Dekker, New York

McLachlan G J, Krishnan T 1997 The EM Algorithm and
Extensions. Wiley, New York

9914

Mixture Models in Statistics



McLachlan G J, Peel D 2000 Finite Mixture Models. Wiley, New
York

Newcomb S 1886 A generalized theory of the combination of
observations so as to obtain the best result. American Journal
of Mathematics 8: 343–66

Ng S K, McLachlan G J 1998 On modifications to the long-term
survival mixture model in the presence of competing risks.
Journal of Statistics and Computer Simulation 61: 77–96

Pearson K 1894 Contributions to the theory of mathematical
evolution. Philosophical Transactions of the Royal Society of
London 185: 71–110

Peel D, McLachlan G J 2000 Robust mixture modelling using t
distribution. Statistical Computing 10: 339–48

Richardson S, Green P J 1997 On Bayesian analysis of mixtures
with an unknown number of components. Journal of the Royal
Statistical Society, Series B 59: 731–58

Robert C P, Casella G 1999 Monte Carlo Statistical Methods.
Springer-Verlag, New York

Roeder K 1994 A graphical technique for determining the
number of components in a mixture of normals. Journal of the
American Statistical Association 89: 487–95

Stephens M 2000 Bayesian analysis of mixture models with an
unknown number of components, an alternative to reversible
jump methods. Ann. Statist. 28: 40–74

Titterington D M 1990 Some recent research in the analysis of
mixture distributions. Statistics 21: 619–41

Titterington D M, Smith A F M, Makov U E 1985 Statistical
Analysis of Finite Mixture Distributions. Wiley, Chichester,
UK

Watanabe T 2000 Bayesian analysis of dynamic bivariate
mixture models: Can they explain the behavior of returns and
trading volume? Journal of Business and Economic Statistics
18: 199–210

Yantis S, Meyer D E, Smith J E 1991 Analyses of multinomial
mixture distributions: New tests for stochastic models of
cognition and action. Psychological Bulletin 110: 350–74

U. E. Makov

Mnemonics, Psychology of

Mnemonics are memory aids. They have a long history
of use, but a short history of research. This article
examines a few verbal and visual mnemonic tech-
niques, and three more general mnemonic systems.

1. Definition and History

The word mnemonic is derived from Mnemosyne, the
name of the ancient Greek goddess of memory. It
means ‘aiding the memory,’ and thus could refer
generally to any method, technique, or system that
improves memory. Typically, however, mnemonic
refers more specifically to memory aids that most
people consider to be rather unusual and�or artificial.

Mnemonics are sometimes referred to as memory
‘tricks,’ as if they were used in the place of ‘real’

memorizing. However, mnemonics do not replace the
basic principles of learning and memory, but rather
use the principles—such as meaningfulness, organiz-
ation, association, and attention. One feature of most
mnemonics is that they do not have a natural con-
nection with the material to be learned; rather, they
impose meaning or structure on material that is
otherwise not inherently meaningful or organized (see
Memory: Organization and Recall). In fact, mean-
ingless, unorganized, or unconnected material is the
kind ofmaterial for whichmnemonics have best shown
their value; mnemonics are not needed for material
that already hasmeaning or logical structure.A second
feature of most mnemonics is that they involve adding
something to the material being learned, and thus are
sometimes referred to as ‘elaboration’; these elabor-
ations create meaningful associations between what is
to be learned and what is already known (see Elab-
oration in Memory). A third feature of most mnem-
onics is that they focus attention on relevant aspects of
the material to be learned, and they can also foster
attention by the learner because they tend to be more
interesting and more fun than rote learning.

The use of mnemonics is not new, dating back to at
least 500 BC (see Yates 1966). However, although
people have used mnemonics for at least 2,500 years,
almost all of the experimental research on mnemonics
has been conducted over less than 40 years. The topic
was of considerable interest during the 1800s and very
early 1900s, but then for about the next half a century
there was virtually no research done on mnemonics.
One likely reason was the influence of behaviorism,
especially in American psychology—mental processes
were not considered to be a very legitimate area for
research, as most psychologists concentrated on ob-
servable behavior in order to be scientific. A revived
research interest in mnemonics in the 1960s accom-
panied the general acceptability of cognitive processes
as a legitimate area for research (see Cogniti�e Psy-
chology: History). A second possible reason why
mnemonics might not have been viewed as a legitimate
area for scientific inquiry for so many years is that they
were (and sometimes still are) associated with sensa-
tionalism, showmanship, and commercialism. Rese-
archers might have thought that research on mnem-
onics would yield little useful knowledge about
memory, or thought that such ‘gimmicks’ were not
worthy of serious scientific study.

Since the mid-1960s, there has been a large amount
of research on mnemonics—enough to justify a book
consisting of 20 review chapters by the mid-1980s
(McDaniel and Pressley 1987), and for some recent
cognitive psychology textbooks to devote increasing
space to mnemonics (see, e.g., ‘Mnemonics and
experts,’ Chap. 10 in Solso 1998). The experimental
research has not produced many new mnemonics, but
rather has focused mostly on variations of time-
honored mnemonic systems, their effectiveness, and
new applications for them. The research has found
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that mnemonics such as those described in this article
have been used effectively by a wide range of people
for a wide range of memory tasks.

2. Verbal and Visual Mnemonic Techniques

Mnemonics can be either verbal or visual. Verbal
mnemonics use words to associate the items to be
remembered, while visual-imagery mnemonics make
the associations with mental pictures. For example,
the words cats and rats could be associated either with
a sentence such as ‘Cats like to chase rats’ or with a
visual image of cats chasing rats.

2.1 Verbal Mnemonics

Examples of verbal mnemonics include such tech-
niques as the first-letter mnemonic, the keyword
mnemonic, rhymes and songs, and stories. Research
has been done on all of these techniques, especially the
first-letter mnemonic and the keyword mnemonic.

Acronyms and acrostics are often called first-letter
mnemonics. An acronym is a word that is made from
the first letters of the items to be remembered. For
example, the word HOMES has been used to re-
member the names of the Great Lakes in the USA
(Huron, Ontario, Michigan, Erie, Superior), and the
fictional name ROY G. BIV to remember the names of
the colors of the rainbow (red, orange, yellow, green,
blue, indigo, violet). An acrostic is a series of words,
lines, or verses in which the first letters form a word or
phrase. For example, an acrostic to remember the
names of the Great Lakes is, ‘Healthy Old Men
Exercise Some,’ and to remember the colors of the
rainbow, ‘Richard of York Gave Battle in Vain.’

Concrete material is easier to remember than ab-
stract material. Therefore, some abstract words can be
remembered better by constructing meaningful con-
crete substitute words to represent the abstract words.
This is the first step in the technique that is often called
the keyword mnemonic. For example, an English
speaker learning the Spanish word pato for the English
word duck could use the sound-alike substitute word
(keyword) pot to represent pato, or a person trying to
remember the name Higbee could use the substitute
term hug bee. The second step is for the learner to
associate the substitute word with the English meaning
(e.g., a duck wearing a pot on its head) or with the
person (e.g., Mr. Higbee hugging a bee). This as-
sociation is usually done using visual imagery, as
described in the next section. The keyword mnemonic
has been found to be effective in several kinds of
paired-associate learning tasks in school, and in
learning people’s names and foreign language voca-
bulary. (It has been used in Great Britain by Michael
Gruneberg (1995) to develop extensive programs for
learning several different languages.)

Rhymes and songs have been used effectively to
impose meaning and structure in relating unrelated
items. For example, some people remember which
months are the short ones by the rhyme that begins,
‘Thirty days has September, April, June and Novem-
ber,’ and remember how to spell words with ‘ie’ in
them by the rhyme that begins, ‘i before e, except after
c.’ Many children have learned the letters of the
alphabet by singing them in a song. An extensive set of
mnemonics using rhymes and songs was developed
and used through most of the 1900s by Masachika
Nakane in Japan to teach children mathematics,
sciences, and languages; Nakane’s mnemonics differ
from most mnemonic techniques in that they help to
teach processes and procedures for performing opera-
tions, rather than just facts (Higbee and Kunihira
1985).

Items to be remembered can also be tied together by
incorporating them into stories. For example, to
remember the names of the 13 original states of the
United States, some schoolchildren have used a story
that begins, ‘A lady from Delaware bought a ticket on
the Pennsyl�ania railroad. She packed a new jersey
sweater in her suitcase, and went to visit her friend
Georgia in Connecticut.’ The story mnemonic can be
combined with substitute words, as in a story for
remembering the names of the cranial nerves, which
begins, ‘At the oil factory (olfactory) the optician
(optic) looked for the occupant (oculomotor) of the
truck (trochlear).’

2.2 Visual-imagery Mnemonics

Most mnemonic techniques and systems rely heavily
on visual imagery, or mental pictures (see Visual
Memory, Psychology of; Mental Imagery, Psychology
of ). Although there are various theories about why
visual imagery can be such a powerful memory aid in
learning verbal material, much research has found
that it does help.

Some verbal mnemonics can also be represented as
visual mnemonics by forming a visual image of the
verbal association. Some of the examples in the
previous section could be made even more effective for
most people by picturing, for example, homes floating
on the Great Lakes, or the lady from Delaware taking
her trip. The keyword mnemonic is actually both a
verbal and a visual mnemonic because, as noted
previously, it usually incorporates visual imagery in its
second step. All of the mnemonic systems in the next
section also use visual imagery.

Three strategies that have been suggested to help
make visual associations effective are interaction,
vividness, and bizarreness: The learner should form an
image of the associated items interacting with each
other (not just sitting next to each other), should
picture the image as clearly and vividly as possible,
and should make the association bizarre or unusual.
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All three of these strategies have received research
support, with the support being stronger and more
consistent for interaction and vividness than for
bizarreness.

3. Mnemonic Systems

There are at least three differences that might make it
useful to distinguish between mnemonic techniques,
like those in the previous section, and mnemonic
systems. First, techniques are usually single-purpose
mnemonics used for remembering specific facts,
whereas the mnemonic systems described in this
section are more general-purpose mnemonics that can
be used repeatedly to remember different sets of
material. A second difference between techniques and
systems is that for most techniques the material to be
remembered also serves as part of the mnemonic to
cue memory for other parts of the material, whereas
mnemonic systems involve building a mental file of
previously-memorized cues that exist independently of
the material to be remembered. A third difference is
that techniques are more likely to be discovered and
used spontaneously by the learner, whereas systems
are less likely to be self-generated, and are more likely
to require instruction and practice.

Three of the most widely used and studied
mnemonic systems are the loci system, the peg system,
and the phonetic system. The loci and peg systems
have received a large amount of research interest and
support, but less research has been done on the
phonetic system because of its complexity.

3.1 Loci System

The loci system is the most ancient mnemonic system,
dating back to about 500 BC, when it was used by
Greek orators to remember long speeches without
notes. It was the mnemonic system until about the
middle of the seventeenth century, when other systems
began to evolve.

The word loci is the plural of locus, which means
‘place or location.’ The loci system consists of two
steps. The first step is to thoroughly memorize a series
of visual images of familiar locations in some natural
or logical order. The locations could be rooms in a
house or other familiar building, a series of buildings
or other sites on a familiar walk, or even a familiar golf
course; some versions have even used parts of the body
or parts of an automobile. This series of locations is
the mental filing system, which can be used over again
for different lists of items. The second step is to
associate a visual image of each item to be remembered
(substitute words can be used for abstract items) with
a location in the series; this is done by placing the items
visually, in the order they are to be remembered, one in
each location as the learner takes an imaginary walk

past the locations. For retrieval, the learner takes a
mental trip through the locations and retrieves the
item that is associated with each location in order.

3.2 Peg System

Direct retrieval of an item at a certain position in a
memorized list (for example, the eighth item) is difficult
with the loci system, because it is dependent on
sequential retrieval—finding the eighth item requires
proceeding in order through the mental locations until
the eighth location is reached. The peg system consists
of a series of prememorized concrete nouns (pegwords)
that correspond meaningfully with numbers. Thus, to
retrieve the eighth item directly, the learner would just
think of the pegword that represents the number 8 and
see what item was associated with it.

The peg system can be traced to the mid-1600s,
when Henry Herdson developed an extension of the
loci system. Herdson dispensed with the spatial loca-
tions of the objects and merely used the objects
themselves. Each digit was represented by any one of
several objects that look like the numbers (e.g., 1�
candle, 8� spectacles). A system that used rhyming
words to represent the numbers was introduced in
England in the late 1800s. The nouns rhymed with the
numbers they represented so that it was easy to
remember what noun represents each number. This is
the basis of a current widely-used version of the peg
system in which numbers are represented by rhyming
pegwords (one�bun, two� shoe, three� tree, etc.).
In addition to look-alikes or rhymes, pegwords have
also been selected on the basis of a related meaning
(one�penny, two� twins, three� tricycle, etc.).

The peg system gets its name from the fact that the
pegwords serve as mental pegs or hooks on which the
person ‘hangs’ the items to be remembered. The
pegwords are used in the same manner that locations
are used in the loci system. The learner associates a
visual image of each new item with the image of each
pegword in order, and retrieves the items by counting
through the pegwords.

3.3 Phonetic System

The phonetic system is the most sophisticated and
most versatile of the three mnemonic systems, and is
the one used most frequently by professional mnemon-
ists and other performers to perform amazing memory
feats (cf. Wilding and Valentine 1997). It is also the
most complex system, and thus requires the most
study and effort to master. However, the phonetic
system overcomes a limitation of the peg system by
allowing for construction of more than 10 to 20
pegwords (for example, it can be difficult to find words
that rhyme with, or look like, 27 or 31), while retaining
the peg system’s advantage of direct retrieval.
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The phonetic system has also been referred to by
such terms as figure-alphabet, digit-letter, number-
alphabet, hook, number-consonant, and number-to-
sound. Its origin has been traced back to 1648, when
Winckelman (spelled differently in some sources)
introduced a digit-letter system in which the digits
were represented by letters of the alphabet. These
letters were then used to form words to represent a
given number sequence. In early versions of the system
the digits were represented by both consonants and
vowels, and the letters representing each digit were
selected arbitrarily. In subsequent refinements of the
system, the digits were represented by consonants
only, and the consonants representing each digit were
not selected arbitrarily but were selected on the basis
of some relationship with the digits they represented
(for example 1� t, which has one downstroke). By the
end of the nineteenth century the system had evolved
into its present form—the digits were represented not
by consonants themselves but by consonant sounds
(which is why it is referred to here as the ‘phonetic’
system).

In the phonetic system, each digit from 0 to 9 is
represented by a consonant sound or family of similar
sounds (for example, 1� t or d, 2�n, 3�m). These
consonant sounds are then combined with vowels—
which have no numerical value—to code numbers into
keywords that represent the numbers (for example, 1
� tie or doe, 2�no or inn, 12� tin or dine, 31�mat
or maid). These keywords are memorized, and used as
a mental filing system in the same manner that is
described above for the peg system’s pegwords.

In addition to its use as a mental filing system
similar to the loci system and peg system, the phonetic
system can also be used to remember numbers by
converting them to words (which are more meaningful
than numbers for most people). For example, the
number 321 could be coded as minute or my net, and
the number 2131 could be coded as not mad or as the
acrostic ‘ne�er take more drugs.’

This article has provided a comprehensive, but not
exhaustive, overview of verbal as well as visual
mnemonics, and of mnemonic techniques as well as
mnemonic systems. Interest in mnemonics is likely to
continue for researchers trying to understand memory
better and especially for learners trying to remember
better.

See also: Elaboration inMemory; Encoding Specificity
in Memory; Expert Memory, Psychology of; External
Memory, Psychology of; Memory Retrieval
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Mobility: Social

Social mobility is the movement in time of social units
between different positions in the system of social
stratification of a society. The moving units are usually
individuals, but may also be groups (families or
kinship units). Society is seen as comprising at any
given time an ordered system of more or less fixed
positions that individuals or groups can hold and
potentially move between. The system is stratified (a)
to the extent that the positions are more or less
advantageous and provide their holders with unequal
power, material or symbolic means, and privilege, (b)
to the extent that individuals or groups have different
chances of access to, or movement between, the
positions of unequal advantage. This second aspect
represents the core domain in the study of social
mobility.

Conventionally, different forms of mobility are
studied: horizontal, upward, and downward mobility
refer to moves among positions at the same level of
advantage, moves up and down along positions
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ordered in a hierarchy of advantage. Intergenerational
mobility compares individuals’ positions in adult life
with the positions of their families of origin. Intra-
generational (or career) mobility studies position
sequences within individuals’ own generations, for
instance the moves between the successive jobs in
working life. Other distinctions frequently made con-
trast collective vs. individual mobility, structural vs.
exchange mobility or absolute rates vs. relative rates of
mobility.

1. Research Questions and Traditions of Study

Classical authors have primarily seen social mobility
as a mechanism of class formation or status group
formation. The basic assumption is that classes, status
groups, or other collectivities with some form of
sociocultural or sociopolitical identity can only emerge
and potentially provide a basis for collective action on
condition that they achieve a sufficient degree of
‘demographic identity’ (Goldthorpe) in their mem-
bership, that is, when they include a kernel of members
homogeneous in terms of their social origin and stable
over time (families across generations or individuals
through their working lives). Along these lines,
Marx—whose main concern with mobility is otherwise
with collective downward mobility of small pro-
prietors and other middle classes into the proletariat—
considers individual mobility as a crucial determinant
of working class organization in his discussion of the
North American class structure. Contrary to Europe,
classes in the USA, he argues (much as Sombart does
later) , ‘have not yet become fixed, but continually
change and interchange their elements in a constant
flux’ (Marx [1852] 1958, p. 225), with the effect of
weakening class formation in the working class. Also
stressing the connection to social mobility, Max Weber
even defines a social class as an ensemble of those class
situations among which high interchange of indi-
viduals typically takes place, while different classes are
distinguished from each other by a lack of mobility
between them. Weber’s mobility criterion has been
used to empirically establish class boundaries by later
researchers.

In its later development, research on social mobility
has largely turned to the study of social opportunity,
aiming to determine the relative fluidity or rigidity of
the stratification system concerning access to positions
of varying advantage (see Equality of Opportunity).
Research has in particular concentrated on identifying
the degree to which individuals’ prospects in life are
determined by the social conditions of their family of
origin and on specifying the individual, institutional,
and societal factors responsible for it. The more
strongly the positions persons hold are conditioned by
their social provenance, the more rigid and closed is a
stratification system; the greater the mobility between

social origin and a persons’ own position, the more
open or fluid that system is.

Issues related to social mobility are often the object
of normative and political discourse and are then often
interpreted ideologically, for instance as ways of
legitimizing social inequalities. In this vein, variants of
liberal political philosophy from John Stuart Mill
onwards regard unequal conditions as legitimate when
they result from (fair) competition or when unequal
chances of access to privileged positions are due to
unequal achievements. In its extreme form, the func-
tionalist theory of stratification (see Social Strati-
fication) holds unequal rewards to be deserved, as they
are assumed to be distributed according to the con-
tributions made to the efficient functioning (and
ultimately survival) of society and are thought to be
necessary to attract the most able and hard-working
individuals to the most important positions (see
Goldthorpe 1996 for a forceful critique of meritocratic
and functionalist assumptions). Though at times
influenced by normative preferences, research in the
field is analytical and empirical. Its results may,
however, serve to examine to what degree and for
what reasons social reality conforms to or falls short of
particular normative or political goals.

The investigation of social mobility is mainly
pursued by way of observation and comparison
of national populations. Comparative designs are
essential to determine the extent to which fluidity or
rigidity of the stratification system is related to other
characteristics of societies such as their degree of
modernity, their economic and political order (e.g.
capitalist market economies vs. state command econ-
omies), particular institutions or policies. Research
has especially focused on the evolution of social
mobility in line with the development of industrial
society. While in his early work Sorokin (1927)
expected ‘trendless fluctuation’ rather than a develop-
ment in a specific direction, later researchers have
assumed a historical increase in mobility with the
transition from preindustrial to industrial society,
either as a precondition for the take-off of industrial
development or as its consequence (Lipset and Zetter-
berg 1959).Others assume a steady increase inmobility
as industrialism advances, and an increasing uni-
formity and convergence of social structures and social
mobility in industrial societies, due to standardizing
tendencies inherent in advanced technologies and
other elements of industrialism. Finally, exceptionally
high rates of mobility have been postulated for specific
societies, particularly those not burdened by the legacy
of the European feudal past or its class-based stratifi-
cation system, such as the USA, Australia, or Japan.
To test such hypotheses, numerous datasets in many
different societies have been created, primarily
through large-scale population surveys, but also
(notably in studies on earlier periods) by using suitable
information from official records. As members of
social elites tend to be represented in extremely small
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numbers only in population surveys, mobility into
elite positions is generally not covered (see Elites:
Sociological Aspects).

For the purposes of structured summary, much of
the sociological literature can be represented as a
debate between two different paradigms and research
traditions. To study mobility, both essentially rely on
work positions, that is, the (occupational) jobs in-
dividuals hold to earn a living. The status attainment
approach, on the one side, sees the principle property
of these jobs in terms of their respective location in a
finely graduated continuum of rewards related to the
position and conveyed to their incumbents. The
continuum of rewards is generally conceived in
terms of social prestige or socioeconomic status and
measured by corresponding scales (see Social Stra-
tification).

The class mobility approach, on the other side,
conceives the (structure of) positions among which
mobility can occur as discrete classes which differ from
each other by properties of a qualitatively different
nature rather than only along a vertical dimension. In
earlier studies, categories consisted of rather broad
groupings of occupations defined in an ad hoc manner
(sometimes as broadly as agricultural�manual�non-
manual). Newer class schemas are grounded in
theoretically comprehensive conceptions of the class
structure. In their now widely accepted class schema,
Erikson and Goldthorpe (1992) draw on the character
of employment relations as core criteria to identify
different classes, distinguishing first between classes
whose incumbents buy the labor of others (employer),
sell their own labor (employee) or do neither (self-
employed); among employees, further distinctions are
made between different classes of (manual) workers,
routine nonmanual employees, and of professionals,
administrators, and managers in the so-called service
class or salariat, the criterion being the extent to which
employment relations are regulated according to a
labor contract or a service relationship. Related to
the differing conception of the main properties of the
positions among which mobility is seen to occur,
the two traditions also differ in their theoretical
understanding of the mobility process, the methods
used, and the main conclusions arrived at.

2. The Process of Status Attainment

Research pursued in the status attainment framework
is often—thoughnot necessarily—embedded in amore
general (liberal) theory of industrialism and shares
with it assumptions about the impacts of industrializa-
tion on other aspects of social structure, notably social
mobility. Industrialization is understood as a per-
vasive force that sooner or later affects all national
societies across the globe. In this process, it is argued,
the order of stratification in preindustrial societies in

which ascription by family, kin, ethnic ties, gender or
status group affiliation determines the position of
individuals in society, is increasingly replaced by a new
order in which achievement based on individual
abilities, qualifications, and work accomplishments
play the decisive role in social selection (Blau and
Duncan 1967, Treiman 1970). A fundamental trend
toward rationalism and universalism is seen to unfold.
To survive in markets actors will be forced by the
technological sophistication of production processes
and by growing market competition to increasingly
allocate individuals ‘to positions according to what
they have shown they can do, rather than according to
their social provenance’ (Goldthorpe 1996, p. 256).
Notably formal educational qualifications are expec-
ted to increasingly determine the job level (succes-
sively) reached in bureaucratic work organizations.
To enhance the development, states expand educa-
tional services and subsidize the costs of education,
thus providing easier access to education for children
in less fortunate economic conditions. As industriali-
zation progresses, social placement of individuals will
then be conditioned less by their social origin, and
intergenerational social mobility between the positions
of parents and those of their children is expected to
increase.

These general hypotheses lead to an understanding
of social mobility as a process of successive status
attainment by individuals, in which later attainment
depends on earlier attainment. In line with the con-
ception of the occupational structure as a graded
hierarchy, this process is studied with variants of
linear regression models (often path or structural
equations models) to determine the extent to which the
social status or prestige level of a person’s job at a
given point in his or her career depends on earlier job
achievements, educational qualifications, and directly
or indirectly on parents’ status. In Blau and Duncan’s
(1967) seminal study The American Occupational
Structure, education is identified as the main de-
terminant of individuals’ occupational careers and as
the core link between social origins and attained
position. Parental education and occupational status
also affect children’s occupational status or incomes,
but their effects are weaker than those of education
and are mainly mediated through education. One far-
reaching conclusion has been that under such con-
ditions of status attainment—powered by individual
achievement—the very basis for class solidarity and
class action disappears. Extensions of the model have
studied how other family conditions, personal abilities
(intelligence), sociopsychological factors (parental en-
couragement and support, educational and occupa-
tional aspirations, peer contacts) or characteristics of
schools intervene in these processes and contribute to
generating them (Sewell and Hauser 1975). In evidence
from a number of societies at different levels of
industrial development, Treiman and Yip (1989) find
confirmed the expectation that status attainment
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becomes increasingly achievement-based as industrial-
ization unfolds.

The status attainment paradigm has come in for
criticism on a number of counts. Its representation of
the attainment process is individualistic and one-
sidedly supply-driven, concentrating as it does on the
way familial resources and individual human capital
affect occupational and other outcomes. But the
transformation of individual resources into outcomes
depends on existing opportunities. The latter are
constrained both by the distribution of available
positions and by the competition of those contending
for the same positions with similar or better resources.
Further, the unidimensional representation of posi-
tions in terms of status or prestige obscures the way in
which opportunities are bound up with structural
transformations such as the shifts in forms of em-
ployment and between sectors, industries, and occupa-
tions. Groups like farmers, skilled industrial workers,
small shopkeepers, and service workers hold positions
that are heterogeneous in terms of their sociostructural
location and affected in different ways by particular
state policies and structural transformations. How-
ever, in terms of social status or prestige, they all are
similarly rated. In the hierarchical framework it thus
appears difficult, if not impossible, to trace mobility
processes to their causal conditions.

3. Intergenerational Class Mobility and Social
Fluidity

Proponents of the class framework have attempted to
overcome these shortcomings by reorienting the study
of mobility to analyze the moves of individuals
between a set of social class positions identified within
a class structure. These moves are represented in
mobility matrices, which, in their elementary form,
are bivariate frequency tables with one dimension
representing the set of origin classes, the other
dimension the set of destination classes, and the cells
of the matrix containing the frequencies of transitions
observed between origin and destination. While origin
and destination can be any two successive positions
(for instance in working life), intergenerational com-
parisons between the class positions of parents and
those of their children are of primary interest. Several
important strengths result from this reorientation.
Compared to hierarchical ratings, the class charac-
teristics allow the derivation of more realistic hy-
potheses concerning the greater or lesser likelihood of
mobility between particular origins and destinations.
Structural transformations and changing opportunity
structures can be more directly captured with class
categories sensitive in this respect. The concomitant
development of log-linear models (for early contri-
butions see Goodman 1970, Hauser 1979) has

brought crucial improvements in the ability to account
for opportunity structures in the statistical analysis of
mobility matrices.

In these models the constituent relations in a
mobility table are the relative rates of mobility. These
are basically a set of odds ratios which measure the
relativities existing between different origin classes and
the attainment of different destination classes. Odds
ratios can be interpreted as measures of the com-
petitive advantages the progeny of one origin class
have over those of another origin class in obtaining or
avoiding a position in one rather than in another
destination class. Odds ratios have the crucial property
of being independent of the marginal distributions of
the mobility matrix (the relative size of origin classes
and destination classes). The latter reflect the macro-
structural changes between generations in positions
available and can be understood as capturing the
opportunity structure. The odds ratios thus express
the pattern of association between origin and des-
tination independently of a given opportunity struc-
ture. However, as Sørensen (1977) and others have
stressed, opportunity structures also depend on how
vacant positions available in the market are matched
to individual workers, e.g., by creating more or less
extended chains of vacancieswithin and between firms.
But still it is the relative rates of mobility—expressed
by odds ratios—which are now widely accepted as a
proper measure of the degree of fluidity or rigidity of
the class structure or the stratification system.

Assessed in terms of these relative rates, class
destinations in mature industrial societies continue to
depend heavily on class origins. In England or France,
for instance, the odds of a son born to a service class
father obtaining a service class position rather than
one in the unskilled working class is more than 20
times larger than the corresponding odds for an
unskilled worker’s son. Mobility is more likely to
occur for intermediate classes, for example, routine
nonmanual employees, while the likelihood of staying
immobile in the parental class are larger in the most
and least advantageous classes. Class positions that
require the ownership of material or financial capital
or land are ‘inherited’ to a clearly larger extent from
the parental to the offspring generation than classes
not requiring such assets. Short-range mobility occurs
more often than long-range mobility. While there
is still debate as to whether in the long run social
fluidity has increased (most persistently defended by
Ganzeboom et al. 1989), most research indicates
that there is a high degree of temporal constancy and
cross-national commonality in the fluidity pattern of
industrial and postindustrial societies.

Explanations of the common characteristics of
social fluidity have been proposed in mainly two ways.
Researchers emphasizing the hierarchical dimension
have stressed the distances (in status or other con-
sidered dimensions) between positions as the mobility
generating principle (e.g., Hout and Hauser 1992).
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The larger the vertical distance between positions, the
less mobility there will be between them. Sophisticated
distance models have consistently shown considerable
distance effects, but they cannot entirely explain the
existing pattern. Researchers in the class framework
have acknowledged the multidimensional nature of
the resources that are available to the offspring of
various class origins and that can be used for gaining
access into classes of varying advantage and desir-
ability.

In their major comparative study of a broad range
of industrial societies, Erikson and Goldthorpe (1992)
show that alongside the impacts of vertical ‘hierarchy’
the fluidity pattern is markedly shaped by ‘inheritance’
of parental class position (in all classes, but especially
in the petty bourgeoisie, among farmers, and in the
service class), by the ‘sector’ division between em-
ployment in agriculture and outside agriculture, and
by special affinities expressing enhanced mobility
among particular classes like the various nonmanual
classes. To account for the high stability across time
and the marked similarity between countries, Gold-
thorpe (2000) proposes a general explanation in terms
of resource-constrained rational action, much in line
with the theory suggested by Boudon (1974). Members
of the various social classes pursue the same aims,
giving priority to avoiding downward mobility and
only in the second place seeking to achieve upward
mobility. But in pursuing these same goals and
priorities, the different amounts and kinds of resources
typically available prompt the working and inter-
mediate classes to use different strategies than the
service class. The cumulative effect of different starting
positions, resources, and strategies is so pertinent that
it produces high stability in the resulting outcomes. If
inequalities of opportunity are to decline and social
fluidity to increase, it is most likely to occur in a
context of markedly reduced inequalities of condition.

High degrees of cross-national commonality and
constancy over time, however, are not to be equated
with complete uniformity. Some limited, but neverthe-
less significant differences are found between societies,
and change is also found within some societies across
time. Erikson and Goldthorpe thus propose accept-
ing, albeit only in a weak form, the hypothesis
originally proposed by Featherman et al. (1975), that
‘basically the same’ relative rates of social mobility
exist in all industrial societies with a nuclear family
system and a market economy. As changes in time do
not seem to form a systematic trend (associated with
industrial or some other development), results appear
to favor Sorokin’s assumption of ‘trendless fluc-
tuation’. There is also evidence against the hypothesis
of exceptionally high fluidity in the ‘new’ societies
(USA, Australia) and Japan. Nor does social fluidity
systematically vary according to the political-
economic order of countries. The former communist
Eastern European societies show quite similar fluidity
patterns to capitalist societies. Instead, deviations

from the core pattern appear to arise more from
historically contingent conditions resulting from a
nation’s particular economic, social, and political
history or from specific institutional arrangements,
for instance in the educational system, in labor market
segmentation or in other institutions with an impact
on specific elements of the mobility pattern. Period-
ically higher relative rates of mobility have also
been shown to result from massive state intervention,
as in the case of the long-term equalizing policies by
the social democratic governments in Sweden (Erikson
and Jonsson 1996) or the strong discriminatory
measures pro and contra particular classes in some
phases of the communist era in Hungary.

In contrast to relative rates, absolute rates of
mobility refer to the observed absolute number of
moves that can be read directly from the mobility
matrix, and to proportions such as the percentage of
children who have a different (percentage mobile) or
the same (percentage immobile) class position as their
parents. Other often studied absolute rates are outflow
proportions (percentages of offspring of a given origin
attaining particular destinations) or inflow pro-
portions (percentagesofmembers inagivendestination
recruited from the various origin classes). Even though
absolute rates are more directly observed, theoretically
they are conceived to be implied by the more funda-
mental conditions of social fluidity and by the
opportunity structures captured in the marginal dis-
tributions. Under a given set of odds ratios, particular
marginal distributions imply a unique constellation of
absolute rates. (The distinction between relative rates
of mobility and absolute rates has replaced the earlier
distinction between exchange mobility and structural
mobility, which had similar intentions but was
statistically and theoretically unsatisfactory.)

In contrast to relative rates, absolute rates vary
considerably between nations and across time. Given
only little variation in relative rates, it is mainly
variation in the opportunity structure that generates
this outcome. In a world of economic and occu-
pational change, mobility is induced as workers are
pushed or ‘forced’ to leave areas of declining em-
ployment and gravitate to those which are expanding.
Societies differ in the absolute amount of mobility
both among themselves and across time because they
vary in the pace of change and because differences in
class composition exist even among countries with
similar levels of development. The absolute numbers
of such moves determine the observable mobility
experience of a population. They also strongly affect
the composition of class membership by persons
intergenerationally stable or recruited from other class
origins. Most likely they are of particular importance
in processes of class formation. Though these issues
are of considerable interest, they have been hardly
studied.

Similar relative rates alongside varying absolute
rates are also found if different population subgroups
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are compared. Large differences between men and
women, immigrants and natives, or between different
races or ethnic groups often exist in absolute rates of
mobility into more or less advantageous classes be-
cause the groups are constrained to or choose jobs in
different segments of the labor market and hence their
distribution among classes varies. But the patterns of
social fluidity hardly differ between the groups. If they
sometimes do, differences tend to be small. As a result
of gender-segregated labor markets, for instance,
men’s and women’s absolute chances of access into
different classes strongly differ, but these inequalities
are generally not intensified by men and women being
affected differently by their class origins. As a confirm-
ing corollary it is found that in times when married
women’s labor market participation was low, social
fluidity for daughters in the marriage markets has been
rather similar to the relative mobility prospects of their
brothers in the labor market. Among the highly
debated issues concerning gender inequality one im-
portant question relates to the proper unit of strati-
fication, class, and mobility analysis. Is it (always)
women’s or men’s own position in the labor market
that determines their social status or class affiliation,
or is it rather the common position of the family unit?
As women’s labor force participation has increased
and has become more continuous, the most convincing
answer is to study the issues separately, to analyze
men’s and women’s labor market careers and social
mobility separately, likewise their household division
of labor and resource utilization, but also the common
position they may share as a family unit.

In the figures on mobility or immobility between
social origin and eventual destination, whether viewed
in absolute or relative terms, the process of inter-
generational social reproduction is only reflected in its
global outcomes. It results from various intervening
processes, notably educational attainment, transition
from education to work and mobility between suc-
cessive jobs in working life within and between firms.
These processes have to be—and are—studied in their
own right (see Life Course: Sociological Aspects). Of
these, the role of education has been scrutinized most
intensively. The fact that education is a prerequisite
for access to professional and managerial jobs makes
it an important channel for upward social mobility,
but evidently one which the more advantaged families
also make use of to secure favorable positions for the
next generation. Further, while education is found to
be the main carrier responsible for the hierarchical
element in the fluidity pattern, this is much less
true—in some cases not true at all—of its role as a
mediator of other elements or mechanisms that pro-
duce immobility (Ishida et al. 1995). Transfer of capital
or business, provision of social contacts, or inculcation
of the proper social skills and manners are some of the
means prosperous families have to back their children
outside school and which can be used to compensate
for possible failures in education.

Studies pursued in the class framework so far have
not found evidence consistently supporting expecta-
tions of a general trend towards increased education-
based or ‘credentialist’ social selection in all industrial
or postindustrial societies, neither in the sense of
education becoming systematically less dependent on
social origins nor in the sense of education consistently
becoming a stronger predictor of social destination.
As is true for intergenerational social fluidity in
general, changes that actually take place in some
countries appear to be limited in extent, and
the direction they take depends on contingent
circumstances specific to these countries.

See also: Class: Social; Equality and Inequality: Legal
Aspects; Inequality: Comparative Aspects; Social
Mobility, History of; Status and Role: Structural
Aspects
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W. Mu� ller

Mode of Production

Karl Marx’s term Produktionsweise is usually trans-
lated into English as ‘mode of production,’ but it
might be more simply rendered as ‘way of producing.’
Never precisely defined in Marx’s work—yet arguably
at the center of it—Produktionsweise refers to both a
form or structure and a way of producing. One might
say that Marx’s object in Capital was to show how the
first—a particular structure of unequal power and
wealth—was both the cause and the result of the
second—men and women pursuing their individual
ends under capitalist constraints.

One of the notable aspects of the capitalist mode of
production is, according to Marx, its inherent in-
stability. As individuals pursue their projects, there
comes a time when the capitalist system can no longer
be reproduced. At that point, revolution appears on
the horizon, and the entire mode of production will
eventually be transformed—capitalism being replaced
by socialism, socialism by communism.

Even though Marx referred at times to other modes
of production—primitive communist, the ancient,
Asiatic, feudal, socialist, and finally modern com-
munist—his only developed work was on capitalism.
On what would come after capitalism, he offered only
the vaguest of outlines; it would fall to Lenin and
others to construct actually existing socialism. And on
what came ‘before,’ Marx sometimes reflected only the
European prejudices of the nineteenth century. He
thought theAsiatic mode of productionwas inherently
static and would waken to change only through the
effects of Western imperialism.

The grand evolutionary teleology in Marx’s view of
history—the circular but progressive spiral from prim-
itive to modern communism—accounts for much of
the political appeal of Marx’s ideas. Ironically, that
appeal was felt mainly in countries on the periphery of
capitalist development; in such locations, the notion of
the stages of history appeared to offer a road map to a

better future, a way to skip ahead. But this aspect of
Marx’s work also accounts for its ambivalent re-
ception among social scientists who, even if they
acknowledged an inevitable political component in
their work, looked to the court of evidence as the final
arbiter of knowledge.

As Marxism began to provide the legitimating
ideology of socialist states in the twentieth century, it
tended to stagnate there. In the capitalist West,
however, Marx’s ideas received critique and devel-
opment, principally during periods of crisis in the
world capitalist system, namely during the Great
Depression of the 1930s and again during the late
1960s and 1970s. During the second period in par-
ticular, the notion of mode of production became the
subject of wide-ranging discussion.

In the field of anthropology this was particularly
true in France where, under the influence of struc-
turalist philosopher Louis Althusser, a wide-ranging
conversation took place among scholars such as
Claude Meillassoux, Pierre-Philippe Rey, Maurice
Godelier, and Emmanuel Terray. Below, I attempt to
summarize the lasting legacy of this conversation. I do
so, not in the structuralist vocabulary of the time, but
in reference to what I regard as the clarifying, later
work of British analytical philosopher G. A. Cohen.

What, then, is a mode of production? Perhaps the
simplest answer is that it is a model of certain basic
regularities that hold across and therefore define
historical epochs. At the heart of these regularities is
the interrelationship between technology in some
broad sense and social stratification. According to
Marx, the first—Produkti�kra� fte or productive
forces—determines the second—Produktions�erha� lt-
nisse or relations of production. These two constitute
the base of a mode of production, which, in turn,
determines the superstructure.

1. Producti�e Forces

Productive forces are anything that can be used
in productive interaction with nature. On this reading,
productive forces are not simply raw materials or
tools; more inclusively, they are human skills, pro-
ductive knowledge, and even the technical aspects of
human cooperation in the labor process. These factors
Marx considered as equally ‘material’ in that they can
all be utilized to produce. But most current readers
would probably classify objects, knowledge, and the
technical aspects of cooperation as variously material,
ideal, and social.

The most striking aspect of productive forces has
been their tendency to expand over human history. In
the most general sense, the anterior cause of this
tendency appears to be located in human nature itself.
Humans everywhere develop their powers and skills in
a continuous dialectic with nature, and presented with
a choice between more and less efficient means of
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production, humans everywhere (with certain limited
exceptions) choose the first.

If productive forces have tended to expand, this fact
can only be established at a world level. Some societies
have stagnated; some have even experienced local
declines in the level of productive powers. As will
become clear below, relations of production can
prevent technical development beyond a certain point.
For any particular society in stasis, there is no reason
to believe that new social relations compatible with the
further expansion of forces must develop. In fact,
technical knowledge tends to diffuse from place to
place, and typically the most ‘advanced’ societies are
not the ones that give rise to the next development.
Rather, peripheral groups that are the recipient of the
productive knowledge of their more ‘advanced’ neigh-
bors often leapfrog ahead.

Just what determines the ‘level’ of development of
productive forces should be considered. A society’s
mass of productive forces is determined by two factors:
first, average productivity of labor, and second,
population. The product of these two factors yields the
level of productive forces. In this formulation, popu-
lation itself is not a productive force, yet it enters into
the determination of the level of productive powers.

2. Relations of Production

Relations of production are not, as the English phrase
suggests, simply the social relationships formed in the
process of production. Rather, they are the de facto
power relationships that both underlie and are the
result of the division of the fruits of a society’s total
labor. Household head vs. dependents, chief vs.
subjects, master vs. slaves, feudal lord vs. peasants,
capitalist vs. workers—relations of production are
basic asymmetries of power grounded in the organiz-
ation of material life. In capitalism, relations of
production rest upon actual control over productive
forces in the process of production, but in other modes
of production, this is not necessarily so.

In relation to the last point, consider the contrast
between capitalism and precolonial chiefdoms in
Africa. Capitalists put the production process into
motion; they or their representatives oversee and
supervise in order to ensure that a profit is produced at
the end of the work cycle. In many chiefdoms, chiefs
did not control the production process itself. Yet,
having produced, subjects brought tribute, the fruits
of their own labors, to the chief. This contrast
illustrates the fact that relations of production defi-
nitionally correspond to the basic structures of power
in a society—however that power is constituted,
whether by economic, coercive, or religious means (or
some mix of these). As will become clear below, it is
the superstructure that clothes and stabilizes power in
particular cultural and organizations forms.

Why do productive inequalities occupy a central
place in Marx’s thought? The answer is that they
locate the basic divisions within any society, the lines
of potential opposition—of contradiction. Marx saw
these as the potential fault lines along which tensions
tend to build up, are routinely dissipated by small
readjustments, and are sometimes violently resolved
by radical realignments. These fault lines are struc-
tural; they do not necessarily lead to actual struggle
and conflict (indeed, the function of the superstructure
is precisely to prevent such occurrences). Nevertheless,
contradictions always exist as potentialities; they lie
just below the surface.

3. Forces Determine Relations

Ordinarily, if a factor X is said to determine factor Y,
then X is taken to cause Y. Given X, Y is uniquely
specified. Transferred to Marx’s scheme above, this
understanding of determination yields what has been
called vulgar Marxism. Such an interpretation can be
supported by some of Marx’s own, more incautious
summary statements: ‘The handmill gives you society
with the feudal lord; the steam mill society with the
industrial capitalist.’ Empirically it is clear that the
same technology can exist in different modes of
production.

A great deal of effort has been expended by
commentators to explicate Marx’s notion of determi-
nation—from examination of dialectics to, in Engels’
phrase, determination only ‘in the last instance.’
Probably the best way to clarify Marx’s claims is to
note that they are forms of functional, not causal
explanation. Immediately, a distinction needs to
drawn between functional explanations and the theor-
etical school known as functionalism in sociology and
anthropology: Marx used functionalist explanations,
but he was not a ‘functionalist’ in the second sense.

Functional explanations have a distinct logical form
in which the effects of a trait enter into the explanation
of the presence of that trait: for example, when Y’s
presence is partly explained by some positive conse-
quence Y has for X. In such a case, X can be said to
determine or ‘select’ Y because of Y’s effect on X.

Marx believed that the level of productive forces
selects relations of production. For any given level of
development of forces, there is only a limited set of
relations possible—namely, those that are compatible
with and in fact promote the further development of
forces. Here, X hardly causes Y in a one-way pattern
of determination. Rather, the reverse is closer to the
truth: it is Y’s effect on X that are paramount.
Particular relations cause expansion in the forces.
Herein lies the rub, however. As forces expand, they
reach a level that is no longer compatible with the
existing relations of production. At that point, ac-
cording to Marx, revolution becomes a possibility. In
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this way, continuous incremental change (in forces) is
mapped onto occasionally discontinuous revolution-
ary change (in relations) in the base of modes of
production.

4. Bases Determine Superstructures

One of the important contributions of G. A. Cohen
was a clarification of the notion of superstructure. If
Marx claims that the base or, more precisely, relations
of production determine the superstructure, then a
definition of relations and superstructure must be
found in which the two are clearly distinguished. The
difficulty is that power as we find it in any social
formation is encased in particular cultural and legal
concepts, i.e., superstructural notions. It was for this
reason that Cohen defined relations of production as
the de facto distribution of power. Every culturally
encoded right, he argued, can be matched with a de
facto power. And it is de facto power that determines
culturally specific notions, rather than the reverse.

One important effect of this definitional move is to
place the long-term dynamic of a mode of production
outside of culture itself. Eventually, culture corre-
sponds to de facto power rather than the reverse. But
in a shorter-term sense, it places culture at the very
center of the analyses of modes of production, for it is
precisely the superstructure that defines and stabilizes
relations of production. Once again, the logic of
functional explanation turns the expectations of or-
dinary language upside-down. If something is de-
scribed as having a base and a superstructure, we think
of the base as a foundation. It supports the super-
structure; without the foundation, the superstructure
would fall to the ground. Yet, the logic of functional
explanation requires the opposite: it is the super-
structure that ‘makes’ the base.

To adapt a visual image from Cohen (1978),
consider the following: Four pieces of wood of the
same length are driven a little way into the ground.
They stand, but they are easily blown over by a strong
wind. A top is attached to the four struts such that the
whole becomes a table. The struts, now legs, stand
solidly upright. They do not wobble in the wind. Of the
tabletop, one can say: (a) it is supported by the legs,
and (b) its very existence is required for the legs to be
legs. Without the top, the legs would not be legs—only
sticks of wood of such-and-such a length. Here we
have a building whose base and superstructure relate
in the proper way.

The conclusion to this line of the thought (heretical
to some Marxists) is that Capital is an analysis of the
capitalist superstructure—the set of culturally specific
and legally encoded meanings and practices that tend
to stabilize capitalist relations of production. In a
comparative sense, this conclusion is crucial since it
sets capitalism on the same analytical plane as any
other mode of production. On this view, the analysis
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Figure 1
A possible set of forces and relations of production
when functional alternatives exist

of modes of production becomes a matter of locating
effective power difference over material production as
they are reflected in differential control over the total
social product and analyzing the meanings and prac-
tices that tend to reproduce such powers.

5. Functional Alternati�es

If this reading of Marx’s notion of determination
solves many conceptual problems, it also creates
others in the application of Marx’s ideas. Carl Hempel
and others have called attention to the difficulties of
actually carrying out functional explanations. Not the
least of these stem from the problem of functional
alternatives. That is, there is often more than one Y
(Y

�
, Y

�
, Y

�
…) that can fulfill any given function.

That being so, the particular presence of Y
�
, say,

cannot be explained simply by referring to its function,
for Y

�
or Y

�
could have served the same need.

The critical question becomes: what is the size of
the set of functional alternatives? Implicitly, Marx
appears to have believed that alternatives are quite
limited—typically to the set of one. Consider such a
limiting case. For each level of development of
productive forces, there is only one set of relations
possible. History therefore proceeds in a series of
discrete steps from A to B to C. Both the past and the
future are specified—socialism is inevitable because it
is supposedly the only economic system consistent
with highly developed forces.

A different story emerges if the number of func-
tional alternatives is even moderately few. If several
different sets of relations of production are compatible
with any given level of forces, then the grand design of
world history becomes considerably more complex.
One possible trajectory in Fig. 1, for example, would
be A to C to B to D. In this reading, the future looks
considerably more open. There may indeed be func-
tional alternatives to socialism—if indeed socialism as
we have known it is compatible with developed forces.
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6. Conclusion

The notion of a mode of production is a deliberate
simplification. It provides a model of certain central
relationships that define epochal forms. As such, the
analysis of modes of production cannot substitute
for the examination of particular cases in specific
spatial and temporal contexts. In this sense, mode-
of-production analyses do not constitute historical
explanations.

In a larger sense, however, the concept of modes of
production furnishes the necessary scaffolding without
which all local historical explanation would be im-
possible. Comparison and contrast, whether explicitly
or implicitly carried out, depend upon a common
framework. This is what Marx’s notion of ways of
producing provides: a unified theory for viewing
human society and history.

See also: Communism; Feudalism; Marx, Karl
(1818–89); Marxism in Contemporary Sociology;
Marxist Social Thought, History of; Socialism: Hist-
orical Aspects; Technological Determinism
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Model Testing and Selection, Theory of

Probability models represent observations in terms of
random variables. To fit a model is to provide an
estimate of the probability distribution of these ran-
dom variables. Goodness-of-fit statistics measure the
discrepancy of the observed from the estimated dis-
tribution. Goodness-of-fit tests are used to decide

whether these discrepancies are significant under the
null hypothesis that the model holds. Model selection
is the process of selecting one from different families of
competing models (see Computational Approaches to
Model E�aluation).

This article reviews procedures for assessing model
fit and techniques for selecting models. Classical chi-
square based approaches to model fit provide good-
ness-of-fit tests for discrete random variables that take
only a finite number of different values. For contin-
uous random variables, chi-square based methods
are available as well as procedures using order stat-
istics and log-likelihood ratio tests, among others.

Classical approaches to model selection build on
goodness-of-fit tests in that they select the most simple
model that fits the data. A related approach is based
on tests between hypotheses that correspond to the
different families of models. Other approaches con-
sidered include the Bayesian approach and the discre-
pancy-based method, in which models are selected
with the goal to minimize the expected value of a given
discrepancy criterion.

1. Models

In a probability model, observed values x are assumed
to be realizations of random variables X with prob-
ability distribution Q that is an element of a para-
meterized family of probability distributions M�
�Pθ, θ �Θ�, where θ may be a vector with several
components and Θ, the parameter space, is the set of
values that can be taken by θ. The model is the family
of distributions. A model is said to be nested in
another model, if its family of distributions is a subset
of that of the second model.

2. Goodness-of-fit

Assessing goodness of fit means the statistical testing
of models with data. Based on a random sample
x
�
,…,x

n
realizing random variables X

�
,…,X

n
with

distribution Q, it is thus required to test the null
hypothesis

H
�
:Q �M (1)

Most goodness-of-fit tests are parameter-free, that is,
the distribution of the test does not depend upon θ, at
least asymptotically, that is, as the sample size in-
creases.

2.1 Goodness-of-fit Testing for Discrete Random
Variables

Many traditional goodness-of-fit statistics were orig-
inally developed for discrete random variables. Dis-
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crete random variables take only a finite (or at most
countably infinite) number of values. They underlie
statistical models of categorical data (Agresti 1990).
The probability distribution Q of a discrete random
variable X can be specified by its probability function
q(x)�Q(�x�), which assigns the probability of the set
�x� to x. Likewise, the probability distribution of Pθ is
specified by the probability function f (x � θ)�
Pθ (�x�).

Let N
x
be the number of X

i
with X

i
�x, and let n

x
be

a realization of the random variable N
x
. Goodness-of-

fit tests are based on asymptotically efficient estimators
θ�
n

of θ such as the maximum likelihood estimator
under H

�
. The two most widely used tests are given by,

respectively, the log-likelihood ratio statistic, where
log is the natural logarithm

G���2�
x

n
x
[log nf (x � θ� )�log n

x
] (2)

and Pearson’s chi-square statistic

X ���
x

(n
x
�nf (x � θ� ))��(nf (x � θ� )) (3)

where n is the total number of observations in the
sample.

Under H
�
and given suitable regularity conditions,

each of the above statistics is asymptotically distri-
buted as χ� with degrees of freedom given by the
number of different categories minus one less than the
number of independent parameters. In practice, it may
be necessary to aggregate data from several categories,
forming new, composite categories from categories x
for which nf (x � θ� ) is small. Although the statistics of
Equations (2) and (3) are most well known, there are
many others (Read and Cressie 1988).

2.2 Goodness-of-fit Testing for Continuous Random
Variables

Goodness-of-fit tests for models of continuous ran-
dom variables can be based on those for the discrete
case and on the order statistics. Apart from general-
purpose methods, special tests have been developed to
test for exponential and normal families of distribu-
tions among others (D’Agostino and Stephens 1986).

The goodness-of-fit test for models of discrete
random variables can be applied to the continuous
case by grouping the values of the random variables by
means of a finite number of intervals I

x
, x� 1,…,k.

For this purpose, compute p(x � θ)�Pθ(Ix); n
x
, the

number of observations falling into I
x
; and, finally, the

above test statistics on the basis of these grouped data
and probability distributions. Estimation of θ should
be based on the grouped data rather than on the
original likelihood. Note that a subjective element
enters the test through the choice of the intervals I

x
. A

rational choice is to define I
x
so that Pθ� (Ix)� 1�k, x�

1,…,k. Although this makes the intervals dependent
upon the random sample via θ� , the asymptotic χ�-
distribution of the above test statistics is not compro-
mised (Moore and Spruill 1975). When the maximum
likelihood estimates based on the ungrouped data are
available, generalized chi-square statistics such as the
Rao–Robson statistic (D’Agostino and Stephens
1986) provide more powerful goodness-of-fit tests and
should be preferred.

Given continuous real-valued random variables
X

�
,…,X

n
, the so-called order statistics X �

�
,…,X �

n

correspond to the values of the random variables
ordered from smallest to largest and thus, X �

�
� …

�X �
n

(with probability one). Let 0� λ
�
� …

� λ
k
� 1, and let n

i
be the greatest integer less than or

equal to nλ
i
�1. The λ

i
partition the range of cumu-

lative probabilities into a finite number of intervals,
and thus a subjective element is implicit in their choice.
Denote the cumulative distribution function asso-
ciated with Pθ by F(� � θ), and define the statistic

Y �
n
(θ)� n�

k

i=�

[(F(X �
n
i

� θ)�F(X �
n
i−�

� θ))�p
i
]��p

i

(4)

where p
i
� λ

i
�λ

i−�
, i� 1,…,k. If θ�

n
is an estimator

that minimizes Y �
n
(θ), then under suitable regularity

conditions the test statistic Y �
n
(θ�

n
) is asymptotically

distributed as chi-square with k�q�1 degrees of
freedom, where q is the number of independent
parameters.

2.3 Testing against Specified Alternati�es

The above methods are general-purpose tests that aim
at realizing test power for detecting a broad range of
deviations from the model assumptions. Discussions
of diagnostic tests and graphical methods for detecting
specific deviations abound in treatments of many
particular models. A general and widely applicable
principle for deriving such tests is given by Neyman–
Pearson log-likelihood ratio tests of nested models.
For this purpose, a second, less constrained family of
distributions N��Pη, η �Ψ� is considered of which the
original family M is a subset. For example, the second
model may involve the same and additional predictors
in the context of multiple linear regression, it may
additionally contain interactions of higher order in the
context of analysis-of-variance models or generalized
linear models, and so forth. A so-called conditional
model test is a test of H

�
vs. H

�
: H

�
: Q �M vs. H

�
:

Q �N�M. For this test, both θ and η are estimated by
means of the maximum-likelihood method under M
and N, respectively, and �2logL is computed, where
L is the ratio of the resulting likelihood values under
the two models. Under suitable regularity conditions,
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the test statistic is distributed as chi-square with
degrees of freedom given by the difference in the
number of independent parameters of the two models.
The test power of this test is particularly large for
detecting violations of constraints that M imposes
over and above those imposed by N, but a significant
result can also mean that constraints common to M
and N are already violated.

3. Model Selection

In model testing, there is one distinguished model, and
the objective is to test its validity. In model selection,
there are several models, and the objective is to select
one which best serves a given function such as
estimation of certain common parameters or pre-
diction. Frequently, the different models differ in
complexity, usually indexed by the number of in-
dependent parameters, and most methods explicitly or
implicitly incorporate a trade-off between fit and
parsimony. Among the many different approaches
which are discussed in this emerging field are model
selection by classical hypothesis tests, discrepancy-
based methods, bootstrap and cross-validation tech-
niques, Bayes approaches, and others.

3.1 Model Selection by Classical Hypothesis Tests

In nested families of models, procedures for model
selection have been proposed based on the classical
hypothesis testing framework sketched above. So-
called sequential model tests start with the model with
the minimal number of constraints. During step k of
the procedure, it is assumed that the model with k
constraints holds, and is tested against the model with
k�1 constraints. The sequence of tests is terminated
at step l as soon as the first hypothesis with l�1
constraints is rejected. In multiple linear regression,
the models are defined by the subset of predictors to be
included in the equation, and automated sequential
selection procedures based on hypothesis tests such as
forward and backward stepwise selection have been
considered (Jungeilges 1992). For non-nested, disjoint
models, selection by hypothesis testing is possible by
means of a generalized likelihood ratio approach
originally proposed by Cox (1961) or by integrating
the models into a joint supermodel first (Atkinson
1970).

3.2 Discrepancy-based Methods

Another principled approach to model selection has
been proposed by Linhart and Zucchini (1986). A
discrepancy ∆ measures the lack of fit of the underlying
distribution Q to members P

�
of candidate models. It

satisfies ∆(θ)�∆(Q, Pθ)�∆(Q, Q) for all θ.

Depending upon the purpose of the model selection
exercise, different aspects of model fit may be im-
portant and may lead one to consider different
discrepancies. Important general-purpose discrepan-
cies are the following, where F(�) is the cumulative
distribution function associated with Q and F(� � θ) is
the cumulative distribution function associated with
Pθ. (For continuous random variables, the probability
functions should be replaced by probability density
functions, and the sums by integrals.)

Kullback–Leibler discrepancy:

∆
K–L

(θ)��E
Q
log f (x � θ),

Kolmogorov discrepancy:

∆
K
(θ)� sup

x
�F(x)�F(x � θ) �,

Crame� r–von Mises discrepancy:

∆
C–M

(θ)�E
Pθ

(F(x)�F(x � θ))�,

Gauss discrepancy:

∆
G
(θ)�Σ

x
(f (x)�f (x � θ))�,

Pearson chi-squared discrepancy:

∆
P
(θ)�Σ

x
( f (x)�f (x � θ))��f (x � θ),

Neyman chi-squared discrepancy:

∆
N
(θ)�Σ

x
( f (x)�f (x � θ))��f (x).

For a given model, the discrepancy due to ap-
proximation is defined as the discrepancy ∆(θ

�
) of that

member Pθ
�

of the model that minimizes ∆(Q, Pθ). It is
sometimes also called the model bias, the model error,
or the degree of misspecification. For a given model
and method of estimating θ, the discrepancy between
Pθ

�

and theestimateddistributionPθ,∆(Pθ
�

,Pθ�), is called
the discrepancy due to estimation. It is sometimes also
called the estimation variance.

Finally, the overall discrepancy is the discrepancy of
the underlying distribution and the fitted distribution,
∆(Q, Pθ�). In many of the cases of interest, the overall
discrepancy is the sum of the two component discre-
pancies, but even when it is not, the overall discrepancy
is still a monotone function of both component
discrepancies.

It is interesting to consider how the component
discrepancies behave as model complexity increases.
As the model becomes less constrained, the discrep-
ancy due to approximation will tend to decrease,
because the model will be able to approximate the true
distribution more closely. On the other hand, the
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discrepancy due to estimation will tend to increase
simultaneously because complexmodels have a greater
propensity to capitalize on chance and to be misled by
chance fluctuations in the sample. Thus, the overall
discrepancy represents a trade-off between ability to fit
and propensity to capitalize on error.

In this approach, selection is based on estimated
expected discrepancies, where expectation is taken
with respect to the underlying distribution. An es-
timator of the expected discrepancy is called a criterion
and that model is selected that gives rise to the smallest
criterion.

The derivation of criteria can be a difficult technical
issue. In some contexts, unbiased estimators can be
derived in the finite-sample case. For example, in the
context of multiple linear regression, the well-known
variable selection criteria S

p
and C

p
can be thus

derived as (monotone transformations of) unbiased
estimators of discrepancies based on errors of pre-
diction (Linhart and Zucchini 1986). In many in-
stances,unbiasedestimatorscannotbederived.In these
cases, asymptotic methods, bootstrap methods, and
cross-validation techniques can be used.

For example, when the underlying distribution is a
member of model M, an asymptotically unbiased
criterion based on the Kullback–Leibler discrepancy is
in fact Akaike’s information criterion (divided by 2n)

AIC��2 log f (x
�
,…,x

n
� θ�

n
)�2q (5)

where f (x
�
,…, x

n
� θ) is the likelihood of the data

x
�
, …, x

n
, and estimation is based on the maximum-

likelihood method. Even if Q is not in M, AIC�(2n) has
been argued to remain a satisfactory approximation of
the Kullback–Leibler criterion as long as the model is
not grossly misspecified (Linhart and Zucchini 1986).

3.2.1 Bootstrap techniques. Bootstrap techniques
provide another means of estimating expected discre-
pancies which is widely applicable. In the bootstrap
method, the unknown distribution Q is replaced by
Q

n
which assigns probability mass 1�n to each ob-

served value x
i
, i� 1,…, n (Efron 1982). This

makes it possible to compute expected discrepancies
when an explicit formula is available, or to use
Monte Carlo methods to estimate expected discre-
pancies to any desired degree. Expectation is with res-
pect to Q

n
rather than Q, however, and the bootstrap

criterion has a downward bias (Chung et al. 1996).

3.2.2 Cross-�alidation techniques. In cross valida-
tion, the data are divided into two subsamples, a cali-
bration sample of size n�ν and a validation sample
of size �. The first sample is used to estimate the
model, the second is used to estimate the expected

discrepancy. Cross-validation techniques for model
selection use a small ν, typically ν� 1, but repeat the
above steps for all possible subdivision of the sample
data into two subsamples of the required sizes. The
cross-validation criterion is the average, over these
repetitions, of the estimated expected discrepancies.
When ν� 1, this method is called one-item out cross
validation. Under many circumstances, the resulting
cross-validatory criterion is straightforward to com-
pute and is an estimator of the expected discrepancy
for a sample of size n�ν (Linhart and Zucchini 1986).

3.3 Bayesian Model Selection

Another principled approach to model selection has
been proposed within the framework of Bayesian
statistics. In this approach, each model M is seen as
potentially containing the true probability distribu-
tion, and an a priori probability, P(M), for this event is
assigned to each model. Based on the data D, the
posterior probabilities of the models, P(M �D), are
then computed, and the model with the largest
posterior probability is selected. Another possibility is
to avoid selection of one specific model altogether, and
to use instead the posterior distribution, which aver-
ages over the different models by weighting each
model with its posterior probability. This is called
model averaging. In addition to an a priori probability
for each model, an a priori probability has to be
specified for the distribution of each model’s para-
meters. Computing the posterior probabilities can be a
formidable task.

For example, consider the case of just two models
M

�
and M

�
and data D. Selection is based on the

posterior odds,

P(M
�
�D)

P(M
�
�D)

�
P(D �M

�
)

P(D �M
�
)

P(M
�
)

P(M
�
)

(6)

such that M
�

is selected if the posterior odds exceed
one, and M

�
is selected otherwise. The first quotient on

the right side of the above equation is called the Bayes
factor, and it is equal to the posterior odds ratio, if the
prior odds ratio is one.

Another index is the Bayes information criterion,
BIC

BIC��2 log f (x
�
,…, x

n
� θ�

n
)�q log(n) (7)

where f (x
�
,…,x

n
� θ) is the likelihood of the data

x
�
,…,x

n
, and estimation is based on the maximum-

likelihood method. It can be shown that selecting the
model with the smaller value of the Bayes information
criterion is asymptotically equivalent to selecting
according to the Bayes factor. Thus, the index BIC can
be used to obtain a large-sample approximation of the
Bayes factor.
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3.4 Model Selection and Testing: Concluding
Remarks

Theoretical results obtained in the context of nested
families of distributions show that BIC identifies the
correct model with probability converging to one, as
the sample size increases, whereas a similar asymptotic
consistency is not given for AIC(Jungeilges 1992).
However, most distributions underlying real data are
likely to bemuch more complex than themost complex
model considered for selection. Under this premise, all
of the above selection methods favour the most
complex models among the considered models as
sample size increases, because estimation variance, but
not model bias, converges to zero as n goes to infinity.
That is, in large samples, selection is dominated by the
degree of misspecification of given models so that non-
parsimonious models with more ability to approxi-
mate the underlying complex distribution are selected.
Similarly, in this situation, any model is eventually
rejected in model testing as the test power of model
tests for detecting even tiny model violations increases
with increasing sample size.

Another class of problems is subsumed under the
label model selection bias (Chatfield 1995). Model
selection criteria are themselves random variables and
thus subject to random error. As a consequence, which
model is selected for further inference or prediction is
uncertain, and there may be a substantial probability
that another model is chosen if the model selection
procedure is repeated on the basis of a new random
sample. Note that this is a fundamental problem that
also applies to criteria based on cross validation.

This has several consequences. The criterion value
of the selected model will in general appear too good,
because overfitting may have contributed to the
model’s eventual selection success, and nominal stan-
dard errors of parameter estimates and nominal levels
of significance tests based on the selected model will be
incorrect because they do not take model uncertainty
into account. Several approaches are being discussed
for dealing with this issue. In Bayesianmodel selection,
model uncertainty can be incorporated explicitly by
model averaging (see above). Furthermore, through
appropriate bootstrap and cross-validation tech-
niques, model selection can be built explicitly into
statistical procedures (Hjorth 1994). Further relevant
references are Buckland et al. (1997) and Ye (1998).

See also: Goodness of Fit: Overview; Goodness-of-fit
Tests and Diagnostics
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K. C. Klauer

Contemporary philosophers of science argue that
models are a major vehicle of scientific knowledge.
This applies to highly theoretical inquiry as well as to
experimental or otherwise observational research, in
both the natural and the social sciences. Making this
claim is not yet very illuminating, given that there is a
large variety of different kinds of model, and a number
of ways in which they function in the service of science.

The ambiguity of the term ‘model’ and the mul-
tiplicity of kinds of model are illustrated by Pierre
Duhem’s famous comparison of the mind of a con-
tinental physicist to that of an Englishman: the former
strives for ‘theories’ that are formulated in ‘the clear
and precise language of geometry and algebra’ and
consist of abstract and idealized notions and formulae,
while the latter insists on having mechanical ‘models’
that satisfy ‘his need to imagine concrete, material,
visible, and tangible things’ that are familiar to
ordinary experience. While the French or German
physicist deals with a formalized theory in his account
of electrostasis, the English account is in terms of
‘strings which move around pulleys, which roll around
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drums, which go through pearl beads, which carry
weights; and tubes which pump water while others
swell and contract; toothed wheels which are geared to
one another and engage hooks. We thought we were
entering the tranquil and neatly ordered abode of
reason, but we find ourselves in a factory’ (Duhem
1954, pp. 70–1). Models in this sense—iconic models
—employ analogies to visualize the mechanisms
depicted, while formalized theories supposedly lack
this property. On the other hand, it is nowadays
customary to use the term ‘model’ also for such formal
systems of equations, conspicuously so in the social
sciences—and, much of the time, such formal systems
are used for representing causal mechanisms. In
relation to such a formal system, ‘model’ is also used
for its various interpretations, or just for the inter-
pretation that makes it true. The model muddle needs
to be sorted out.

1. Typologies and Distinctions

In ordinary language, the term ‘model’ is used to stand
for many things, such as a type of design (the fashion
industry’s new spring models; the 1997 model Saab;
the German model of industrial relations) and an
exemplar: an object proposed or adopted for imi-
tation (a woman displaying clothes in fashion shows; a
model wife; a person posing for artists and art
students). The term is also used for what are often
called scale models or replicas, such as an architect’s
design of a house presented as a miniature construc-
tion (here the thing modeled does not yet exist—the
model is used in the process of producing the thing);
and three-dimensional depictions of the atom and the
solar system exhibited in science museums (here the
thing modeled already exists).

In meta-logic, a model of a theory is any set of
entities or a structure that satisfies the axioms of the
theory. Here ‘theory’ denotes a formal, uninterpreted
system of axioms and deductively implied theorems.
In the traditional usage of ‘model’ in the social
sciences, this idea becomes reversed: it is such formal-
ized or semi-formalized systems that are often called
by the name ‘model’—in contrast to verbal theories.

There are attempts to classify types of model, but
none of them is exhaustive. Black (1962) lists four
types. Along selected dimensions, scale models reduce
or magnify the properties of the objects they represent
with the purpose of reproducing, in a manipulable or
accessible form, important properties of the original
thing modeled. While scale models involve change of
scale, analog models also involve change of medium
while reproducing the structure of the original: the
model and the thing modeled are isomorphic. Math-
ematical models are the formalized theories of social
scientists in which the system modeled is projected
upon the highly simplified and abstract domain of sets
and functions that can be manipulated by means of

mathematical reasoning. Finally, theoretical models
are simplified systems or structures. Unlike scale
models, they are imagined and described but not
literally built. In contrast to mathematical models, the
properties of a theoretical model are better known
than those of the original subject matter that is
modeled.

Achinstein (1968) distinguishes between three kinds
ofmodel: representational, theoretical, and imaginary.
In contrast to Black’s typology, there is no distinction
here between theoretical (and imaginary) models on
the one hand, and mathematical models on the other.
What Achinstein calls representational models (for
reasons that will become clear, this label is unfor-
tunate; a better name would be ‘material models’ or
the like) are three-dimensional physical represen-
tations of objects of interest, such as tinkertoy models
of molecules, and engineering models of dams and
airplanes. The model and the object represented by it
are two distinct objects. Engineers call the objects
represented by such models prototypes. The model
may reproduce all (or only some of) the relevant
properties of the object, using one scale uniformly for
all properties (such as a model of a bridge in which
length, width, and thickness are all reduced uniformly
by the same factor of 100); or using different scales for
different properties (such as a model of the planetary
system in which the sizes of the planets and the
distances between them are reduced by different
factors); or the relationship between the model and the
prototype may be one of analogy (such as using an
electrical system as a model of an acoustic system).

A theoretical model of an object is a set of assump-
tions about that object rather than a distinct object.
Examples are the Bohr model of the atom, the
Crick–Watson model of the DNA molecule, Markov
models of learning, and the multiplier–accelerator
model of economic growth. Such models are often
called mathematical models in the social sciences, as
the assumptions of the model frequently are expressed
using mathematical equations. Theoretical models
characteristically describe an object by ascribing to it
an inner structure or mechanism. It is by reference to
this structure that theoretical models help explain the
behavioral and other properties of the objects so
described. A theoretical model in this sense can be
understood as a simplifying approximation of the
object that is useful for some purposes. The use of such
a model characteristically involves the awareness and
explicit acknowledgement that the real object is far
more complex than its representation in the model:
the theoretical model assumes away many compli-
cations while highlighting limited aspects of the object.
This feature of theoretical models explains why typi-
cally it is possible to hold and use a number of different
models of the same object: given their characteristic
simplifications, they highlight different aspects of the
object for different purposes. Theoretical models can
be viewed as small-scale theories with a limited scope
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of application, drawing from broader theories and
from systems of more general and fundamental the-
oretical principles. They are combinations of such
general principles andmore specific, locally applicable,
auxiliary assumptions.

Finally, many imaginary models are similar to
theoretical models in that they are constituted by sets
of assumptions describing an object or system. The
difference lies in the imaginary character of the former:
the assumptions of imaginary models are not intended
as true or even approximately true descriptions of the
features of any real object. Imaginary models describe
imaginary worlds. They entail counterfactual conjec-
tures that reveal logically, physically, mentally, or
socially possible properties or conceivable behaviors:
the imagined object could be one way if it met the
conditions laid down in the assumptions—but it does
not actually meet them. Imaginary models typically
serve as stepping stones directing scientists toward
further investigations about the real characteristics of
real objects. We could consider Max Weber’s notion
of an ideal type as being close to the notion of an
imaginary model in Achinstein’s sense.

Many models involve analogies and metaphors.
Given that there are different kinds and aspects of the
latter, this gives rise to different kinds of model. Hesse
(1963) is a classic discussion of models and analogies.
When considering a collection of billiard balls in
random motion as a model for a gas, the suggestion is
that gas molecules are analogous to billiard balls. This
implies that gas molecules and billiard balls share
some properties—constituting the positive analogy—
while other properties are not shared—they are the
negative analogy. The neutral analogy consists of
those properties which we do not yet know are
shared. Hesse then distinguishes two kinds
of model, the first being the conjunction of the positive
and the neutral analogy, while the second includes the
negative analogy as well.

Harre� (1970) proposes a refined classification be-
tween three types and further subtypes of models.
Homeomorphs are models whose subject and source
are the same. Scale models are one subtype of
homeomorphs (further divided into micromorphs and
megamorphs, depending on whether the properties are
reduced or magnified). Another subtype consists of
teleiomorphs that are improvements on their subjects
by way of abstracting (subtracting irrelevant proper-
ties, e.g., as in maps) or idealizing (such as in the case
of the fashion model). The third subtype is the
metriomorph that represents a class by way of averag-
ing, for example (such as the notion of the average
family along some dimension of properties, such as the
number of children). Paramorphs are models whose
source and subject are different, thus they connect two
or more domains with one another. They may be used
heuristically, as in using electric networks as models of
hydraulic networks, and in using the latter as models
of economic networks; or to create causal hypotheses,

such as when using bacteria as models of viruses.
Finally, protomorphs are kinds of diagrams and
geometrical representations. Diagrams of social net-
works serve as an example of such models.

These examples show that the ontology of models
is not uniform: models can be made of material
stuff, and they may be linguistic as well as pictorial.
Indeed, this last class should not be ignored, as science
operates with a variety of visual models: drawings,
figures, diagrams, graphs, and other images. Much of
causal modeling in social research employs such visual
means of representation: various causal chains and
loops are represented in terms of boxes and arrows.
The use of such models for visual representation does
not follow the same rules as the linguistic mode of
representation. As soon as a visual model is trans-
lated into a mathematical model, the rules of its use
change.

Some models are abstract entities, while some others
are very concrete. Consider animal models in bio-
medical research. Under certain conditions, certain
animals can be manipulated so as to use them as
models for human beings. By experimenting with the
animals, medically relevant information is generated
about humans. Particular animals are concrete sys-
tems that are used as models. In general, any
experimental set-up serves as a model of a non-
experimental real world system. Such experimental
systems are concrete rather than abstract entities. One
can also think of numerical computer simulations in
these terms: systems of equations are manipulated
numerically with the help of a computer to acquire
information about some real system that is modeled in
such a concrete way.

There is a general sense in which models are
constructed. However, a three-dimensional scale
model is constructed in a difference way than a
theoretical model: it is built, while a theoretical model
is imagined and then described. An experimental
model is similar to the scale model in this respect. The
important difference between an experimental model
and a theoretical model is that the elements of the
former can be controlled causally, while in the latter,
such control is forthcoming only by way of assuming
that certain factors are absent, constant, or otherwise
neutral.

The concept of model suggests that a model is a
‘model of’ something. Thus we have models of humans
and models of social interaction, models of the atom,
and models of the origin of the universe. We also have
models of quantum mechanics and models of the
general theory of economic equilibrium. In general, we
may distinguish between models of theories and
models of real systems. The scientific procedure also
involves models of data that reduce the complexity of
experientialmaterials to simpler andmore manageable
portions of information. Based on classifications,
simplifications and idealizations of various sorts,
sampling, data mining, and other techniques, these are
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models of the complete data. Models of data are
necessary for the same reason for which models in
general are needed: the complete data are too rich and
complex to be of any use.

A model of something may sometimes also serve as
a model for design or imitation, as in architecture and
social thought. A miniature model of a house and a
theoretical model of an institutional structure may
serve as models for constructing a concrete house and
a concrete structure of social institutions.

2. Theories and Models

Models and theories are viewed as being related in a
number of ways, depending on notions of model and
theory. It has been suggested that a major difference
between a theory and a model is that scientists using
either of these hold different attitudes towards them:
They take a theory to involve the belief that the system
it describes is really governed by the principles
suggested by the theory, while such a belief is not
involved in the use of models. Scientists take a theory
to be (perhaps hypothetically) a true account of a
given system, while various models can be used for
different purposes in relation to that same system
without any commitment as to their truth. One may
refer to something as ‘just a model,’ whereas to
characterize it as a ‘theory’ is to be less modest about
it. Another traditional way of stating the idea is to say
that, when using a model, the scientist claims that a
system behaves as if it were as the model represents it,
while, when using a theory, the claim is that the system
behaves as it does because it is (or at any rate might be)
the way the theory says it is.

In a similar vein, Achinstein’s distinction between
theoretical and imaginary models is based on the
different attitudes of scientists: theoretical models do,
and imaginary models do not, involve ontological
commitments as to the reality of the entities and
properties depicted. This suggestion implies immedi-
ately that different attitudes toward certitude and
commitment do not define a theory–model distinction
(but rather a distinction among models). On the other
hand, Achinstein’s distinction, too, is based on differ-
ential attitudes. This seems too stark: the differences
in the relevant attitudes often seem more blurred.
Scientists may not be in agreement regarding the
ontological status of a given model. Such attitudes are
also often not on–off matters, but rather matters of
degree. Thus, no sharp dichotomy may be forth-
coming. Moreover, these suggestions presuppose a
realist outlook: on an instrumentalist account of
theories, there is no difference of any sort, as every-
thing would be an imaginary model. It should be
added that, without further specifications, the as-if
locution alone is unable to differentiate between the
intended two attitudes.

Another popular account is in terms of specificity. A
theory is an abstract and general statement about a
number of generic entities and their key dependencies.
Game theory can be considered a theory in this sense.
The neoclassical theory of economic growth is another
example. A theoretical model is a more specific and
smaller scale version of the theory, involving various
idealizations, simplifications and other auxiliary as-
sumptions, and addressing specific issues. A theory
serves as a prototype for the construction of such
models. One theory can be specified in the form of
many theoretical models, using different selections of
variables and functional forms between them, for
example. The prisoner’s dilemma, battle of the sexes,
chicken, and other ‘games’ and their further specific
versions are such theoretical models. So are one-sector
and two-sector models of growth, with exogenous or
endogenous technological progress. An empirical
model is one with parameters that can be, or have
been, estimated in terms of empirical data. Exper-
imental game models and econometric growth models
are examples.

There are further, logically pretheoretic, elements
that are often called models. They are world models or
metaphysical models, such as models of individuals
and models of society. They have the character of
general presuppositions or underlying convictions that
provide the most abstract conceptual frameworks for
more specific intellectual exercises. These include
various forms of individualism and collectivism,
agency-structure models, visions of society as in
harmony and in conflict, and of the development of
societies as progressive or repetitive.

The above accounts often regard theory as con-
sisting of statements. This idea has been challenged by
those who hold so-called semantic or model-based
accounts of theories. Consider an accessible version of
such an account of theories as made of models (Giere
1988). Models are taken to be abstract and idealized
entities that have only the properties ascribed to them
by scientists. Thus scientists refer to planetary systems
where planets are dimensionless mass points, and to
harmonic motion such as that of a pendulum of a
frictionless clock influenced only by a uniform gravi-
tational force presupposing that theEarth is a perfectly
homogeneous sphere. Models in this sense can be
characterized by linguistic (and other, such as graphi-
cal) means, but are not themselves linguistic entities.
Models lie somewhere between language and concrete
reality.

It is characteristic of such abstract and idealized
entities that they perfectly satisfy certain mathematical
equations. Thus the simple harmonic oscillator per-
fectly satisfies the force law F��kx that serves as its
equation of motion. Likewise, the model of perfect
competition in economics can be considered an ab-
stract and idealized system that perfectly satisfies
‘laws’ such as the first and second welfare theorems.
The idealizations of the models are needed to ensure
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such a perfect fit. Indeed, models in this sense are
constructed so as to fully satisfy the key claims of a
theory. This way of putting it brings the idea close to
the use of the term ‘model’ in meta-logic where a
model of a formal theory is a structure that satisfies the
axioms of the theory.

Note that Giere takes models to be abstract entities
rather than anything concrete. Using such a model
with highly idealizing assumptions, one can derive
mathematically statements about the behavior of the
abstract entity. The greater the similarity between the
abstract system and the concrete system, the closer
the fit between the behaviors of the abstract and con-
crete systems. Giere says he has derived the notion of
model in this sense from physics textbooks. However,
just as real systems are more complex than abstract
ones, so is much of real scientific research more com-
plex than its textbook ‘models.’ Many models used
in science are concrete and do not allow for neat
mathematical derivations.

Others challenge such views of theories-as-models
and models-as-specifications-of-theories, arguing that
models often enjoy a relatively independent role
(Morgan and Morrison 1999). The construction of
models draws on theories as well as on other sources
(such as the data, technological design, and intuitive
insight), but because models are relatively independent
of each such source, they are able to serve as mediators
between them. This applies both to theoretical models
and tomodels of thedata andexperiments.This further
emphasizes the possibility of having a number of
(possibly mutually inconsistent) models of a system or
phenomenon covered by a theory.

3. Functions of Models

It is important to put any thoughts about this issue in
the plural: functions of models. Among other things,
models help to explain and predict phenomena;
construct, interpret and test theories; design and
produce technologies, and (material and social) struc-
tures. This multiplicity of uses is yet another reason
why scientists hold a multiplicity of models of the
same system or phenomenon.

It used to be popular to conceive of models—models
of theories—as providing interpretations for abstract
scientific theories. Theories were taken to consist of
formal, axiomatic systems in which theoretical
terms—terms not referring to anything observable—
figured prominently but lacked empirical interpret-
ation. Models were regarded as visual or otherwise
familiar systems thatwere isomorphicwith the theories
they help to interpret. Such iconic models provide
interpretations for such formal calculi: thus, the
system of billiard balls in a box is used to help
understand the import of a theory of gases; and the
analogy from the solar system is used for interpreting
atomic theory.

Many of the earlier accounts of models viewed them
as facilitating instruments of scientific cognition,
rather than as its embodiments: models as heuristic
devices, as aids to imagination, sources of inspiration,
pedagogic devices, and the like. On the basis of
substantive or formal analogies, models suggest direc-
tions for theory construction and for extending the
application of a theory to new domains. In Gary
Becker’s controversial economics of the family, chil-
dren are represented in analogy to durable consumer
goods, thus rendering conventional economic prin-
ciples applicable to family behavior. Models suggest
new questions and new hypotheses as conjectural
answers to these questions. The solar system model of
the atom is an analog model where the nucleus is
like the sun and the electrons are like the planets,
orbiting the sun. This model has given rise to fruitful
questions and hypotheses, such as those about the
shape of the orbits of the electrons and the velocity of
their motion. The computer model of the human brain
has likewise provided tremendous heuristic services as
a source of hypotheses about human intelligence.

One and the same model may serve the purposes of
both inventing and testing hypotheses. Consider using
animals as analog models in biomedical research
whose primary subject consists of human beings.
Thanks to the many obvious similarities between such
animals and humans, these models provide heuristic
guidance by inspiring ideas about the functioning of
the human organism. Depending on how similar the
underlying causal mechanisms in animal and human
organisms are believed to be, analog models may
also be used for testing hypotheses about the behavior
of human organisms. Rather than testing the impact
of a newly developed medicine on humans, it is tested
on animal models, then the test outcome is inferred
also to apply to humans. This strategy faces the same
issues that are generally involved in the use of
experimental models to study nonexperimental reality.
Are the conditions inside and outside the laboratory
sufficiently similar in relevant respects to justify the
transference of conclusions from one to the other?

The conventional idea of using theoretical models
for testing theories is based on the view of models as
specifications of theories. Empirical testing also re-
quires models of the data, those simplified and
idealized modifications of the complete set of experi-
ences into the tractable body of relevant evidence that
can be compared with theoretical models. Because
there are multiple models of a given theory as well as
multiple models of the complete data, no test can be
perfectly tight and conclusive. There is always slack
between the theory and the complete data, thus a
failure of a model does not entail the failure of the
theory. This observation is further fortified by the idea
of models as relatively independent mediators.

Some models serve as maps, describing config-
urations of phenomena with different scales and
degrees of detail, depending on the purpose for which
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they are to be used. Some others serve to predict future
phenomena by extrapolating past trends into the
future. Other prediction models yield predictions of
phenomena as responses to changes in exogenous
variables. Yet other models are used to analyze the
inner mechanisms of the generation of phenomena;
often mathematical in form, such analytical models
serve as theoretical machineries that are manipulated
by the modeler in analogy to the causal manipulation
of experimental machineries, with the purpose of
identifying relevant causal mechanisms and examining
their behavior.

Many models fail, and there may be a temptation to
blame the very idea of modeling for this. But it is hard
to think of modern science without models. Naturally,
there are good models and there are bad ones, and
many in between. Good models serve their purposes
well, and bad models do not. A failure of a model is
not because it is a model, but because it is a bad model
for a given purpose.

4. Models as Representations

Given the multiplicity of types of model and their uses,
one may ask whether there is anything that the various
models have in common. A possible answer is that
models are used to represent something beyond
themselves. Representation has two related aspects: a
model represents something else in that it resembles it
in some respects, and in that it stands for that other as
its ‘representative.’ Models can represent bits of the
world as well as theories in these two ways. Models of
X represent X and can be used instead of X itself to
acquire information about X. One uses engineering
models of airplanes to examine real—perhaps yet
unbuilt—airplanes. Likewise, by studying the proper-
ties of theoretical models—with different degrees of
imaginary contents—one may hope to learn about the
real objects or the theories that they represent. One
studies the model directly, and by doing so may learn
indirectly about what the model represents. Thus, one
may study the causal mechanisms of a real economic
system by analyzing an imagined model economy
populated by Robinson Crusoe and Man Friday; and
one may study the biological mechanisms of a disease
in human beings by experimenting with concrete
(unimagined) rats. Many types of models are on a par
in this respect—such as those that are concrete
systems, those that are visualizable in terms of com-
mon experience, and those that consist of abstract
mathematical formulas. What makes a model useful
for its purpose is that it can be manipulated to draw
informative conclusions about the ultimate target of
study.

One may say, as Wartofsky (1979) does, that
anything can serve as a model of anything else. This
only requires that someone takes one thing to rep-
resent another thing in some relevant respects, where

relevance is determined by the purpose of the rep-
resentation. If the computer can be taken as a model of
a human brain (and the human brain as a model of a
computer) and a set of mathematical equations as a
model of the Big Bang, so can a cookbook recipe serve
as a model of moussaka, and Adolf Hitler as a model
of evil. Models can be linguistic and nonlinguistic,
abstract and concrete. One and the same object can be
modeled by using a number of other objects. There are
many things that can serve as models of the market
institution, depending on the purpose of the model: a
pair of scissors, a cobweb, a seventeenth-century
painting of housewives buying freshly caught fish, a
photograph of the New York Stock Exchange, the
image of a telecommunication system, a geometrical
diagram, or a system of differential equations.

In all such cases, one studies a complex phenomenon
or system by representing it with a (much simpler)
model. The model has far fewer properties than its
subject, many of them idealized. The simple model
serves as a substitute for the complex subject. It is
within, or in terms of, the model that one recasts
whatever questions one has about the complex entity
to generate answers to these questions. The traditional
philosophical issues about models are both difficult
and inescapable. How do models relate to reality?
How do the simplified questions and answers within a
model relate to the complexities of what is being
represented by the model? How do the manipulations
of, and speculations about, models help us understand
what they represent?

Consider models in one of the senses discussed
earlier, as abstract and idealized systems that have
only a limited number of idealized properties. It is not
surprising that while statements about such models
can be perfectly true, they can be also utterly false
when applied to real, concrete systems. Real, concrete
systems are far more complex than models and
therefore behave in ways that cannot be truly repre-
sented by those statements. Interpreted as statements
about real systems, the laws of science are false—and
they remain false even after modifications such as
from linear to non-linear equations. But other than
this negative feature, how do model systems and real
systems relate to one another? Giere suggests that
models are representations that are connected to bits
of the world by the relationship of similarity: models
are similar or dissimilar to real objects in certain
respects and to certain degrees. A further
component—a theoretical hypothesis—makes claims
about such respects and degrees of similarity. Unlike
models, hypotheses are linguistic entities that refer to
models and how models relate to real systems. Hy-
potheses in this sense can be true or false, depending
on how well they succeed in their task. Models cannot
be true or false, Giere believes, since they are not
linguistic entities. But this is based on the unnecessarily
restricted presupposition that truth bearers have to be
linguistic. If we accept that truth and falsehood can be
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ascribed to any representations, we can think of a
model as possibly being partially true (insofar as it is
similar to the real system in certain respects), and as
approximately true (depending on the degree of
similarity).

In assessing the merits and demerits of a model, the
two aspects of representation must be considered
jointly. On the one hand, the model should serve as a
useful representative of its subject, providing a trac-
table substitute system that is amenable to a systematic
examination yielding definite conclusions. And on the
other hand, the model should resemble, or correspond
to, its subject in certain respects and degrees closely
enough relative to the goal of its purported use. The
art of modeling is a matter of striking a balance
between these two aspects of representation.

See also: Graphical Models: Overview; Metaphor and
its Role in Social Thought: History of the Concept;
Narrative Comprehension, Psychology of; Narratives
and Accounts, in the Social and Behavioral Sciences;
Rhetoric
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Moderator Variable: Methodology

Typically theoretical and empirical models in the
behavioral sciences posit that independent variables
affect dependent variables. A moderator variable is a
variable, which is thought to temper or modulate the
magnitude of the effect of an independent variable on
a dependent one. Conceptually it is important to

differentiate between a moderator and a mediator. A
moderator is a variable that affects the magnitude of
the relationship between the independent and de-
pendent variables. It identifies the conditions under
which, or the type of participant for whom, the effect is
likely to be particularly large or particularly small. A
mediator is a variable that describes the process that is
responsible for the effect of the independent variable
on the dependent one. It is a variable that is affected by
the independent variable and in turn affects the
dependent one, thus being responsible for the effect.
(See Mediating Variable; also Baron and Kenny 1986).

1. Examples of Hypotheses In�ol�ing Moderation

Hypotheses about moderation are ubiquitous in the
social and behavioral sciences. The following ex-
amples, taken from a variety of fields, provide illustra-
tions. Each example consists of two sentences. The
first hypothesizes an effect of an independent variable
on a dependent one. The second sentence identifies a
hypothesized moderator.

(a) Level of education attained affects lifelong
earnings. This relationship is less strong for females
than it is for males.

(b) Stressful life events tend to produce psycho-
logical problems. These effects are lessened if one has
an extensive social support network.

(c) Some forms of instruction lead to better re-
tention than others. These effects are larger among
more able students.

(d) Exercise has pronounced health benefits. These
benefits are more pronounced among older people.

Note in these examples that moderator variables
can take on a variety of forms. They can refer to
characteristics of the participants in the research (i.e.,
their gender, ability, or age); equally plausibly they
may characterize the situations or environments which
moderate the relationship between the independent
and dependent variables. Additionally, their scale of
measurement may be nominal (e.g., gender) or may
vary more or less continuously (e.g., ability levels).

2. Conceptual and Analytic Issues in Testing
Moderation

To say that one variable moderates the effect of
another is equivalent to saying that there is a statistical
interaction between the two variables. Accordingly,
moderation implies interaction, although not all inter-
actions involve moderating variables. The distinction
is as follows: moderation means that there is a main
effect of the independent variable plus an interaction
between the independent variable and the moderator.
Overall there is an effect of the independent variable,
but the magnitude of that effect depends on the
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moderator. An interaction, more generally, makes no
claims about the presence or absence of the main effect
of the independent variable. It simply indicates that
the effect of one variable depends on another.

Because moderation implies a main effect of the
independent variable plus an interaction of that
variable with the moderator, typically interactions in
the presence of moderators are not what are called
crossover or disordinal interactions. That is, from one
level of the moderator to others, the effect of the
independent variable varies in magnitude but not in
direction. To illustrate, consider the first of the
examples given above, that gender moderates the
relationship between educational attainment and life-
time earnings. For both genders, there is presumably a
positive effect of educational attainment on earnings,
but that positive effect is less strong among females
than among males. For no level of the moderator does
the relationship between educational attainment and
earnings reverse.

Because moderation implies an interaction, it is
necessary that the moderator and the independent
variable be at least partially independent of each
other. Ideally, the two variables would be fully crossed
as in an experimental design where both variables are
manipulated independently of each other. More typi-
cally, while the independent variable may be manipu-
lated, the moderator may be a measured variable that
varies more or less continuously. Again, however, to
assess moderation it is important to insure that
observations from all levels of the moderator occur at
every level of the independent variable.

Analytically, moderation is typically assessed via
either analysis of variance or multiple regression
procedures, with the choice between the procedures
traditionally depending on the scale of measurement
of the independent and moderator variables. Two
effects are of interest. First, the overall main effect of
the independent variable is expected. Second, mod-
eration of that effect implies that the interaction
between the independent variable and the moderator
is statistically significant. The use of analysis of
variance to assess moderation is perfectly appropriate
when both the independent variable and the mod-
erator are measured on a nominal scale, with a few
discrete levels of each variable. With moderators that
vary more or less continuously, regression procedures
are more appropriate, since substantial loss of power
can occur if continuously varying moderators are
broken up into discrete levels (e.g., using a median
split) to accommodate them in analysis of variance. In
general, multiple regression can be used to assess
moderation, regardless of whether independent and
moderator variables are scaled discretely or more or
less continuously. In the case of discrete or nominal
scaling, one simply must compute dummy coded or
contrast coded variables to be included as predictors.
The general model involves including as predictors the
independent variable, the moderator variable, and a

variable that is the product of the two. The test of the
product variable, controlling for the two components
of that product, provides a test of the statistical
interaction (Cohen 1978). In this analysis, one must be
cautious in interpreting the coefficients (and their
associated statistical tests) of the component variables
(i.e., the independent and moderator variables in a
model that includes their product). Unless these
variables have been centered on their means (and the
product computed from those centered variables),
their coefficients will not be readily interpretable as the
average or main effect of each variable (Aiken and
West 1991, Judd and McClelland 1989).

In some situations, the independent variable is likely
to vary within units rather than between them. For
instance, the effects of mood as an independent
variable may be assessed by naturally occurring
variations in mood within individuals over time. In
these cases, traditional tests of statistical significance
of both the main effects of the independent variable
and its interaction with a moderator are likely to be
biased unless dependencies in the data are appro-
priately handled. Repeated measures analysis of vari-
ance and, more generally, hierarchical linear models
can be used to assess moderation in these sorts of
designs.

Tests of moderation with naturally varying, as
opposed to manipulated, independent and moderator
variables are likely to have relatively low statistical
power. Compared to the experimental situation where
both variables are manipulated, there is likely to be
less variation in the independent and moderator
variables in the case where these variables are
measured as they naturally occur. As a result the
residual variation in their product is likely to be
particularly small compared with the situation where
both variables are manipulated. Tests of moderation
(and interaction more generally) might then be most
powerfully conducted by selecting units with relatively
extreme values on the two variables (McClelland and
Judd 1993).

3. Interpreti�e Ambiguities

As the examples in Sect. 1 illustrated, moderation
hypotheses are ubiquitous in the social and behavioral
sciences and analytic procedures for testing interac-
tions, as described in the previous paragraphs, are
relatively well worked out. However, interpretive
difficulties can arise in describing moderation unless
strong assumptions can be made about the metric of
the dependent variable in any analysis. Nonlinear
transformations of the dependent variable may elimi-
nate interactions, especially when those interactions
involve moderation of a main effect of an independent
variable, rather than a crossover interaction.
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Table 1
Means illustrating scale transformation that eliminates
moderation

Latency metric
(tenths of sec.)

Speed metric
(inverse

transformation)

No Prime Prime No Prime Prime

Familiar 0.556 0.541 0.0180 0.0185
Unfamiliar 0.833 0.800 0.0120 0.0125

Consider a simple example from cognitive psy-
chology. Participants are timed while identifying letter
strings as words or not (a lexical decision task). Words
are either preceded by a semantically related prime or
not. The main hypothesis is that primes should
decrease the latency of the lexical response. Target
words vary in their familiarity or frequency in the
language. The effect of primes is expected to be
moderated by word familiarity, such that prime effects
are larger for less familiar target words. Hypothetical
latency means (in seconds) are given in the left-hand
portion of Table 1. Evidence is found for moderation:
the prime versus no prime difference is more than twice
as large for unfamiliar words (0.033 seconds) as it is
for familiar ones (0.015 seconds). But now consider
what happens if we convert the means to represent
speed of response (rather than its latency) by taking
the inverse of the latencies. In the speed metric, there is
absolutely no evidence for moderation due to famili-
arity.

Which is the correct analysis? What conclusion
about moderation is correct? Unfortunately, since
there is noway to define themore appropriate response
metric, there is no way to answer this question. The
lesson is that many interactions in the social and
behavioral sciences, where the metrics of the variables
are somewhat arbitrary, disappear under nonlinear
scale transformations. This is particularly likely to be
the case when interactions are not crossover, as in the
case of moderation.

To be confident about the presence of moderation,
given arbitrarily defined metrics of most dependent
variables in the social and behavioral sciences, ana-
lyses should be conducted using a variety of different
metrics. If interactions prove to be significant under a
variety of different nonlinear transformations, then
confidence concerning the presence of moderation
increases.

See also: Mediating Variable
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C. M. Judd

Modernity

If it is true that a notion is intuitive knowledge,
synthetic and inaccurate enough about one thing, then
modernity belongs to this type of mental represen-
tation which, as opposed to concept, does not offer
clearly defined contours of the abstract object to which
it refers. We commonly agree upon what must be
understood by ‘modern’: that which appears, exists, or
belongs to the current era or to a recent period, while
‘modernism’ expresses a preference against all tra-
ditionalism. Economists, sociologists, development
experts also know what ‘modernization’ means when
expressed in terms of politics and equipment plans.
They agree with Jean Fourastie� that, in the 1920s, to
modernize a factory meant to install machines there
and to submit the workers to their rhythms, whereas
today ‘it is to introduce into it a new working method,
based, above all, on the means and faculties of men’
(1969, p. 354). All those who deal with religious
sciences know about the crisis of ‘modernism,’ which
condenses the doctrines and movements advocating
renewal and adaptation of Catholic theology in
relation to modern scientific discoveries and the
general evolution of the world at the end of the
nineteenth century and at the beginning of the twen-
tieth century. Finally, nobody can ignore that ‘modern
style,’ 1900 style, ‘noodle’ style, is composed of floral
ornaments intertwining iris, Virginia creeper and plane
tree or chestnut tree leaves.

Numerous semantic samples, which relate to the
modern or to what it specifies, could be attached to
modernity. In particular, we should mention those
which include ideas of custom, of avant-garde, and of
doubt, as well as the refusal of traditional values. The
complexity—paradoxically, as it would itself become
the challenge—of modernity lies in the multiplicity of
levels in which it is unfurled and in the uncertainty of
the temporal framework which we tend to attribute to
it. It appears to show solidarity towards ‘progress’
made in the field of science and technology; when
applied to arts and culture, it can be conceived as being
free from established rules, released from former
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achievements, and of new creation, original, unpub-
lished. It is possible that modernity saw the light of day
in the sixteenth century: did not a French historian
entitle one of his works La Modernite� du XVIe sie� cle
(The Modernity of the Sixteenth Century)? Leaving the
modern period for the contemporary era, modernity
emerges in the nineteenth century, when Chateau-
briand created the term in a text dated 19 May 1833
and entitled Me�moires d’Outre-tombe, and in which he
recounts that, on the outskirts of a town on the
Danube,

Vulgarity and modernity of customs and passports were
contrasted with storm, the gothic door, the sound of a horn
and the noise of a torrent.

It is also useful, from the beginning, to clear away the
confusion which has surrounded the notion of mod-
ernity. We will therefore recognize the primacy of the
aesthetic dimension which, at first sight, is nothing
more than a rather vague constellation of ideas. Seen
in this way, one might wonder how sociology should
approach the subject, and which works should be
consulted when we intend to examine its relationship
with modernity.

1. The Characteristics of Modernity

Historically, modernity has a double origin: the
Renaissance and the Reform. From the beginning, it
was the demonstration of a crisis, the symptom of a
transformation—and in no way its ‘analyzer.’ It must
be recognized that JeanBaudrillard ably demonstrated
that modernity is not an analytical concept, but rather,
by converting the crisis into a value, it is a form of
regulation—and first and foremost, a way towards
civilization—supporting a new mythology. It is not
enough to say that the latter is centered upon change;
the ideological contents must be defined: these include
categorical requirements which institute the ‘tradition
of novelty.’ This argument owes nothing to
Christopher Colombus, nor to Galileo Galilei, and
very little to Luther and Calvin. The idea of ‘rupture,’
to which modernity provides the rhetoric is, however,
associated with the great discoveries, with the passage
from geocentricism to heliocentricism, and to the
theses of Wittenberg.

The development of this rhetoric continues through
a series of processes: world rationalization, seculariz-
ation of thought, loss of one’s fondness for community
links, and assertion of individualism. In France, we are
very aware of the strong moments of this movement.
First, we have the quarrel of the Ancient and the
Modern, in which the champions were, on the one
hand, Boileau, Racine, Bossuet, La Bruye� re, and, on
the other, Quinault, Saint-Evremond, Fontenelle. The
last of these was the author of Digression sur les
Anciens et les Modernes which appeared during the
same year (1688) that Perrault began his compilation

of Paralle� les des Anciens et des Modernes (1688–1692).
Descartes had already affirmed that there is no
reason

to bow down before the Ancient because of their great age, it
is more ourselves who should be called Ancient. The world is
now older than before and we have a greater experience of
things.

Here we see that the old image of dwarves perched
upon the shoulders of giants has reappeared. In fact,
it was not only a question of the specific literary value
within the works of Antiquity. The opposition was
especially interested in the effectiveness of progress of
intelligence and morality: the Ancient remained at-
tached to the idea of an original and ‘natural’
simplicity, while the Modern believed in the beneficial
effects of civilization.

Another important step was the period known as
the Aufkla� rung, the Enlightenment, the Sie� cle des
Lumie� res which in France was the setting for the
adventure of the Encyclopaedia. In a world plunging
into obscurity due to the effacing of religious signals,
there emerged a willingness to maintain an illuminated
centre—and to assume the heritage—far from the
models which had merely to be imitated. ‘Modernity’
provided support for ideas of progress and freedom:
‘Laisser faire (les hommes), laisser passer (les merchan-
dises)’ ‘Let them do (men), let them pass (merchan-
dise).’ This injunction coined by Gournay, became the
motto of economical liberalism, an expression of
modernity. Free examination, free expansion, free
pleasure in fact cumulated their impact at the time of
the Enlightenment, but it was not until the next
century, with the continuation of the democratic and
industrial revolutions, that modernity acquired its full
political and economic significance.

Without a doubt, modernity is the inseparable
companion of industrialization, of urbanization, and
of the introduction of regular salaries, which charac-
terize a productive society wholly placed under the
sign of the division of work. It is also an integral part
of a progressive movement towards a mass consumer
society based upon standardization. The new way of
life that it engenders, of which dissociation of work
place and living environment, as observed by Max
Weber, is just one aspect, corresponds to the organiz-
ation of the ‘modern’ state, the centralized, the
bureaucratic state and the promotion of the individual
as an abstraction, which in turn creates the com-
bination, in the universal de-realization exposed by
Marx, of the rationality of the state—henceforth
equipped with a constitution—and of private inter-
ests—which are linked solidly to ownership. However,
the concepts we have just discussed are not, objectively
speaking, the most essential part of what we are
seeking to understand. This can be found in the an-
xiety which overtakes the individual freed from the
old magic-religious mechanism and which will, in the
end, only be alienated by new networks of mediation.
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Mobility has in fact reached a state of subjectivity and
has rendered the identity of the subject uncertain, so
that from then onwards it will be predisposed to
instability.

2. The Attracti�eness of Modernity

If we see modernity man installed in a time-specific,
historical era, that is to say in a new temporality which
apparently excludes eternity, we are again making him
the vector or the product of an ideology of rupture.
Within a cultural context where everything seems to be
contemporary, current, and immediate, contradictions
follow on from each other and opposites unite; e.g.,
standardization and the search for singularity, social
integration and irruption of subjectivity, submission
(to norms) and subversion (of forms), and so on. With
the emergence of a�ant-garde, i.e., the aggressive
emancipation of models, which had been considered
legitimate until then, the destruction of traditional
frames and perfect examples, we are nevertheless
passing from a period of modernity viewed as a
rhetoric of rupture to an attractiveness for change.

In a incisive study, Prosa der Moderne (1988), Peter
Bu� rger perfectly demonstrated that

if it is true that philosophical thought is blocked because it is
incapable of considering the catastrophe by which it is
obsessed, it is time to discover the other medium which allows
one to see clearly within ourselves, in other words the prose of
modernity.

Thinking laterally, he also gave prominence to how
literary knowledge and sociological analysis can cross
paths. Among the authors of literary modernity
whose writings have the power to take their own pre-
suppositions as a theme, we must place Charles
Baudelaire. We will not, however, refer to P. Bu� rger’s
subtle comments (1988) about the allegory of the poet
of Fleurs du mal, we will simply recall how the critic, in
Curiosite� s esthe� tiques, identified modernity by assign-
ing, for the first time, the meaning which remains
attached to it today.

In 1863, Le Figaro consecrated its famous chronicle
to modernity, as seen through the street scenes drawn
by Constantin Guys, ‘the painter of modern life.’ The
quality which should exist in the heart of all creation is
identified: it is ‘movement.’ ‘And thus he goes, he runs,
he seeks’ and what is this ‘modern’ artist looking for?
The goal he is aiming for being

other than the fugitive pleasure of circumstance ( … ), it is,
for him, to release from customs what they can contain as
poetical in the historical, to extract the eternal from the
transitory.

Modernity ‘is the transitory, the fugitive, the con-
tingent, the half of art whose other half is eternal and
unchanging.’ It is the resolution of a conflict, the

reduction of tension between the ever suspect out-
pouring of emotion and the unjustifiable steadiness of
eternal beauty, the reconciliation—thanks to poetical
works—of the requirement for emotional authenticity
(via the insertion of work in the evanescence of daily
life) and of a desire for eternity (which is satisfied by
the freeing of the invariable from the contingent).

We can clearly detect the reasons for Baudelaire’s
strong delight in painting and music, and especially for
the canvasses of clashing contrasts by Delacroix and
the swelling music of the Wagnerian universe. There is
an energy which gives dynamism to these works; it
jostles and disrupts the emotional state of the person
who contemplates or listens to them. Combining
passion and control, Delacroix remains detached from
all imitation of nature: he is the ‘suggestive’ painter
and ‘what he translates is the invisible, the impalpable,
the dream, the nerves and the soul.’ On this subject,
Baudelaire observes that Breughel, with his dreamlike
chaos, and Goya, the painter of the monstrous
probable, figure among the initiators of modernity.
Modernity is therefore neither topicality, nor con-
temporaneousness; one is less fond of it at a given
time. It becomes an orientation towards a future-past
and a discernment in the era of the ‘provisionally
eternal.’

At the same time, we are experiencing the as-
sumption of imaginary. Towards this— which dilates
as the symbolic becomes tense—there opens a space
on canvass and score. A constructive imagination, the
first constituent, governs its display which does not
end with the imagination-deceptions generated by
fancy. With passing movements of decomposition and
recomposition, the form of the beautiful symbol of
modernity is sketched, made up of strange things and
devices which render the beautiful the antonym of the
real. The caricature of Daumier, the hair-splitting of
the universal exhibitions, and the calculated affecta-
tion of the dandy are equally make-ups, but not
masking, of the real. During the Salon of 1859,
Baudelaire gave meaning to the lie which is modernity,
when he wrote that, after expressing his enchantment
for the theater decor which concerned his artistic
dreams

these things, because they are false, are infinitely nearer to the
truth, whereas most of our landscape painters are liars
precisely because they forgot to lie.

We can also identify the reasons that led Walter
Benjamin to see the passive stroller in the intoxicating
crowd as the ‘hero of modernity,’ in his studies
dedicated to Charles Baudelaire, Ein Lyriker im
Zeitalter des Hochkapitalismus (1938–1939). This is
surely the poet of modern society who, in the agitated
throng of large towns, feels the loss of experience
intensely: for which the instantaneous real-life ex-
perience of innumerable shocks was substituted, be-
came permanent and could not be assimilated. In this
situation, which is characterized by a new relationship
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to time—about which modernity no longer recognizes
the accomplishment, having lost all sense of recol-
lection and festive moments—he can respond by
miming death. He can also, like Baudelaire, search
within the ‘correspondences’ for an experience which
will be pursued and protected from, and far from, the
modern clash. In a general way, the loss of the ‘aura’
will be converted into a poetical experience.

An earlier text by Walter Benjamin, Das Kunstwerk
im Zeitalter seiner technischen Reproduzierbarkeit
(1935) provides a definition for this tendency of
modernity to be in constant opposition to uniqueness
and distance. The masses appropriate images mul-
tiplied by technique; a new, democratic, community is
formed, where the concepts of creation, genius, and
style fall into disuse as we move from the value of
worship to the value of expression. Growing repro-
ducibility leads to the decline in ideas of authenticity
and uniqueness, of the authority of the original all
condensed into the ‘aura,’ which becomes a theological
survival. In this perspective, modern art trivially
signifies that by as many people as possible having
access to its products. With the texts united within the
title Das Passagen-Werk (1927–1940), Benjamin
aimed for a deeper comprehension of modernity in the
light of historical and dialectical materialism. Taking
as examples, arcades, universal exhibitions, Baron
Haussman’s destruction and constructions, together
with photography and the bourgeois interior, he
makes the ambiguous demonstration of the process
triggered by the fetish for merchandise. The creation
of Parisian arcades, covered passages lined with shops
and boutiques with their window displays full of
goods, is identified as the moment when merchandise
and technique seem to be liberated from art in order to
appear free of all artifice, but are once again sur-
rounded by borrowed elements. Art becomes tech-
nique and, from then on, is placed mainly at the service
of the market. It is draped with dreams of the past and
transfigures the defaults of the present into works
which reveal the utopia of the future. Another art
which became very fashionable during the nineteenth
century was phantasmagorical art, which consists of
showing phantoms through optical illusions in a dark
room, leads to the assimilation of modernity with a
phantasmagorical universe where signs free of all
substance proliferate and where, at the same time, the
primacy of form is asserted.

3. Criticism of Modernity

The aesthetic dimension of modernity and the society
in which it is inscribed are both examined by Georg
Simmel (1989–1990). In his opinion, the world of
modernity was in opposition to that of classical culture
which was considered to be orderly and containing
hierarchical values. In this world, where custom was
represented as the summit of the change to which it

was perpetually dedicated, was born a new living
place—the large town inhabited by masses of
people—and a new style of behavior appears which
was characterized by the modern individual. Indi-
vidualism, its dominant trait, was no longer seen as a
universal archetype, as it was in the ancient Latin and
Christian world. The individual was conceived from
now on as a totality, which German romanticism had
glorified. Similarly, tragedy was no longer, as in
ancient times, seen as a confrontation with an external
destiny, but interiorised, so that the individual was not
only man, but also victim and torturer.

In this configuration, which stems from the move-
ments and the disorder which it designates, ‘mod-
ernity’ appears as a sum of transformations and
contradictions that Simmel attempted to disentangle.
People can be placed under the sign of conflict, thus
providing one of the most important chapters of
Soziologie in 1908 and were particularly well portrayed
in art and religion. In order to persist, it is required to
become consciously but implacably subjective within
itself: this is considered as the stylization of life
expressed through its liberation. Rodin was selected to
be the representative of modern art and interpreter of
modernity, in so far as his sculpture was the repre-
sentation of movement—as an expression of the
soul—in relation to a renewed conception of tem-
porality. In the same way that time is an addition of
separated instants, movement is composed of a suc-
cession of instantaneous postures. This idea leads to
condemnation of mechanism and of naturalism, to the
assertion that art, because it does not have to bear the
‘train of reality,’ does not have to copy reality. Art is
an original conception of the aesthetically modern
which is no longer that of the object, but of the subject,
with its moods which are expressed in a portrait or a
landscape.

All the Simmelian digressions on copy and creation,
on distance and proximity, on the tragedy of culture
and the intuition of life, are harmonised into a single
philosophy of modernity which cannot be separated
from general sociology. Lilyane Deroche-Gurcel
(1997) perfectly demonstrated their complementarity,
beginning with an explanation of how aesthetic points
of view and sociological analyses come together for
Simmel. Two dissatisfying conceptions of modernity
in art are revealed by the author of Rembrandt—Ein
Kunstphilosophischer Versuch (1916). One provides
him with a matrix with as its only formal principle: the
beautiful works are the girls and their shape. The other
makes it the immediate expression of life: the original
creations are born from strict contact with reality.
Going beyond the hieraticism of art for art and the
outburst of exuberant expressionism, Simmel saw in
the interaction of life and form—an interaction which
had been accomplished by both Rembrandt and
Rodin—the outcome of modernity. It is this con-
ception which led him to general criticisms or criti-
cisms of detail: instant photography which can only

9942

Modernity



give a fixed expression of a reality, though it pretends
to show movement; naturalism, which is constantly at
work in the a�ant-garde, closed in by the childish
rejection of tradition and the boundless search for
novelty, and, finally, all dogmatism.

Taking into account the main characteristic of
modernity, that is themultiplication of the interactions
among individuals, the dissolution of stable contents
into transient elements, Simmel concentrated on
studying, not constituted society, but socialization.
The substitution of movement for substantiality is in
correlation with that of the Vergesellschaftung in the
study of the Gesellschaft. It is also accompanied by the
abandoning of the system for function, of the structure
for process, of the status for role, behaviour, attitude.
It supports the election of the fragment compared with
the totality and of the form compared with the
contents. In this respect, the sociology of Simmel,
more than any other, has a hold on modernity which
signifies, apart from the secession with stability, the
loss of all substantial contents. Here we can observe
the relationship which exists between modernity and
melancholy.

What is significant, from this point of view, is the
analysis of indifference: Simmel thought of it in terms
of melancholy, by observing within certain aspects of
socialization (customs, coquetry, adventure, socia-
bility: the politeness of a detachment without des-
pair) the resurging of melancholic syndromes within
the species of their form—depersonalization and
a-historicity—understood by their sociological mean-
ing. Finally, Simmel underscores the ambivalence of
modernity.Thoughmovement in factappears tobecar-
ried off in a flow of tormented forms, it in fact offers it-
self to theserenecontemplationof theamateurwhosees
in the work of art of modernity, not the deceptive
immobilization of life but rather its stylization.

Generally observed from above, modernity could
just as well be observed from below, as fragile his-
torical periodizations. Dedicated to post-modernity,
the works of Colin Campbell (1987), David Harvey
(1989), Sygmunt Bauman (1989, 1992, 1997), Barry
Smart (1992) especially, draw in a hollow a repre-
sentation of modernity. A Fordist method of pro-
duction, a division of the society into classes and mass
consummation would be the last traits to have been
presented by modernity—finally discredited in, and by
totalitarian barbarism. The postmodern era would
therefore begin with the jamming of the effects
generated by the rationalization of the world and
would be followed by the coming of social con-
figurationswhichwould, from then on, be commanded
by new information and communication techniques.
Today, the deconstruction of what modernity edified
would therefore be put into operation. In the field of
urbanism and architecture, the cities of Brasilia and
Chandigar show well what modernity meant during
the twentieth century: a utopia of simplicity which
does not recognize the complexity of life.

Retrospectively conceived in this way, modernity
found itself deprived of many of its characteristics
which were transferred to the age which closed it
down: the mix of the present with the past, of the new
with the archaic, of cultural relics with technical
gadgets. However, subject to trial by a plurality of
readings and interpretations and according to seg-
ments of severed time, modernity can less be a rupture
than a response to this—by amalgamation. Above all,
the postmodern point of view concerning modernity,
whose horror is exposed, leaves behind the tragic
which profoundly touched it. It is therefore a reducer,
the better to reveal the return of complexity which led
to its adoption.

In fact, modernity man is seized by this complexity.
It is Ulrich, alias Musil, of Der Mann ohne
Eigenschaften (1931), the man ‘without quality’ de-
voted to the juxtaposition of partial histories. Before
the series of events crossed by the crisis of sense and
before the difference between physical reality and
psychic reality which is being increasingly demon-
strated, the question is: how does one summarize it?
How can we find the balance between the vital, the
emotional, the affective and the control, the criticism,
the censure? Within the Cacanie, Austria–Hungary
mythical, modernity is an impossible synthesis. But it
is also the uneasiness to which we are condemned as
soon as, in the order of politics, a work interrupted by
reduction of admiration or respect renders the calls for
trust and esteem hardly audible and credible.

We should also distinguish two registers within the
study of modernity. The one which we will qualify as
‘ideological’ is the most frequented by sociologists. In
the ideology of modernity, some see a conservatism
via change, others see a spectacular ambiguity and yet
others see a culture of daily life. On another level,
which, for want of a better term, we will call ‘ex-
istential,’ we must situate all that was produced with
the weakening of subjectivity, with the assertion of
individualists, with the perversity of human relation-
ships, which are just as much aspects of modernity. It
is at this level of analysis that we must position
ourselves in order to examine the psychosociological
consequences of self-constitution, according to which
modernity was unveiled and which will always be,
though in changing forms, the return of the same.

See also: Enlightenment; Modernity: Anthropological
Aspects; Modernity: History of the Concept;
Modernization and Modernity in History; Moderni-
zation, Sociological Theories of; Postmodernism:
Philosophical Aspects; Reformation and Confession-
alization; Renaissance; Simmel, Georg (1858–1918)
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B. Valade

Modernity: Anthropological Aspects

1. Modernity as Frame and Problem in
Anthropology

The idea of modernity has operated as a historical
framing for anthropology, but the categories of what
is modern (radically new) in the human condition have

shifted throughout the history of the discipline. At a
simple level, we can say that the social sciences are
generally about the study of modern societies, so why
would anthropologists discuss modernity as an iso-
lated area? We can say that anthropology is a modern
study of human existence in which the anthropos
becomes an object of knowledge and also a technique
of modern power. For a discipline that produces its
knowledge through an intimate experience of the
(exotic) other, the field is particularly unique in that it
is both a product, and an interrogator, of modernity.

This relationship of anthropology towards mod-
ernity has given anthropology its existential doubling,
as an extension, and as an undoing, of the taken for
granted aspects of Western modernity. For much of
the twentieth century, anthropologists worked within
the historical framing of modernity and its others, and
used ethnographic findings to question the assumed
aspects of Euro-American modernity and progress.
The second distinctive aspect of anthropology’s re-
lation to modernity is as plural modernisms, as a way
to capture the particularistic experiences of non-
modern or subaltern others in encounters with modern
Western forms. The most promising approach has
been to treat modernity as a specific ethnographic
project, one that tracks the spread of political and
social rationalities, and their production of new
techniques, social forms, and subjects in a variety of
ethnographic settings. Anthropology as a field and an
ethnographer’s craft is perhaps well suited to identify
the ever shifting webs of rationalities that shape our
plural worlds, and to pose the question of modernity
itself as a paradox about humanity.

2. Modernity and its Others

From its very beginning as an academic discipline,
anthropology has dealt with modernity as historical
encounters between the modern and the nonmodern,
and the social consequences that followed from such
transformations. Initially driven by an evolutionary
logic, social anthropology was dominated by an
opposition between the so-called ‘primitive’ societies
characterized by ‘premodern’ customs regarding
magic, sexuality, and exchange which acted as a foil
for modern ideas such as rationality, the Oedipus
complex, the nuclear family, and the profit motive.
There was also a more radical epistemological project
to discover a cultural logic embedded within the native
social system, giving it a positive valence that es-
tablished a rationality alternative to that of European
cultures. Anthropology thus studied those aspects of
other cultures that stripped away the taken for granted
nature of Euro-American modernity, and introduced
a reflexive element into the ‘science’ of human knowl-
edges. This implicit critique of the rational and
scientific assumptions of European modernity gradu-
ally included the indictment of racism, as research
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conducted in the shadow of European imperialism
exposed its destruction of native cultures and its
dependence on racism in colonial systems. Claude
Le� vi-Strauss ruminated on Europe’s destruction of the
premodern as inseparable from the loss of its own
cultural ideals.

In the United States, the pioneers in anthropology
participated in debates over the fate of traditional
cultures under modern conditions. Nineteenth century
‘salvage anthropology’ engaged in a valiant attempt to
record dying cultures, sometimes rendered in utopian
terms. By the early twentieth century, Franz Boas
established cultural anthropology as a field that spoke
out against the human costs of Western conquest,
colonialism, and racism. Boas sought to develop a
scientific language of cultural differences and universal
human dignity as inescapable aspects of modern
humanity. During World War II, Margaret Mead and
Ruth Benedict popularized the study of national
identities, often contrasting the rationality of Amer-
ican society with premodern others.

In the post-Second World War era, classic social
theory in the writings of Marx, Durkheim, Simmel,
and Weber replaced earlier evolutionary perspectives
on cultural change. Capitalism is now taken as the
utterly revolutionary force that has created themodern
world by radically breaking with the past. Market
civilization tore asunder personal relations, destroyed
communal social systems, and introduced egotistical
calculations and the modern state to premodern
worlds. Thus emerged a strong anthropological tra-
dition to study the varied impact of the capitalist
juggernaut on native social forms, subjectivity, and
social change.

2.1 Commodity Production and Fetishism

Most scholars would agree that modernity began with
the original capitalist transformations in the North
Atlantic world, and their effects on the direction and
limits of social change for all of humanity. For Marxist
anthropologists, the most resonant story was the ways
peoples of the new and ancient worlds were displaced
and compelled to engage in commodity production.
The works of Eric Wolf (1982) and Sidney Mintz
(1985) show that exploitative market relations trans-
formed colonized peoples into new kinds of alienated
human beings, as commodity relations dissolved pre-
existing cultural relations among people, uprooting
them from former ways of life.

A significant contribution of anthropology is to
show that the market system, contrary to Marx and
Karl Polanyi, did not gradually replace all other social
forms, but rather interacted with other social systems
in the differentiation of modern society. The ‘modes of
production’ school demonstrated that kinship- and
community-based systems in Africa, Latin America,

and the Asia-Pacific became functionally articulated
with the capitalist system (Godelier 1977). Ethno-
graphies captured in vivid and concrete detail the
parasitic dependence of capitalism on the labor of
slaves, sharecroppers, cash-cropping peasants, and
women in the developing world. Premodern labor
forms and the domestication of women in far away
places have historically been part of capitalism, and
therefore a part of modernity itself. Forms of servitude
such as guest workers and maids, often organized
along gender, ethnic, and national lines, are an integral
part of advanced capitalist societies. These cultural
others furnish the images of the premodern Other to
contemporary capitalism’s own self-reflection.

The concept of commodity fetishism influenced
ethnographic studies of how the market, bureaucracy,
and mechanical media erode and reform indigenous
notions of sociality and personhood. For over a
century, anthropologists have decried the destruction
or debasement of native cultures that came with
capitalism, Christianity, and foreign rule. Anthro-
pologists have documented the social despair, mil-
lennial movements, and rituals of violence inspired by
missionaries, travelers, and traders. Another perspec-
tive mines the folklore and magical beliefs of colonized
peoples for their hidden critique of the objectifying
meanings of capitalism. The fetishization of market
goods creates conditions for social competition, and
gives rise to new hierarchies along lines of town and
country, class and gender differences. Across the
world, the mass production of culture, including soap
operas and beauty contests, engender a variety of
cultural configurations, displacing revolutionary sen-
timents with new desires and confusion.

2.2 Modernity and the Spread of Rationality

The Weberian view in anthropology dealt with the
universal diffusion of the peculiar social rationalities
of Western capitalism to traditional societies. Like
much of the social sciences in the 1960s and 1970s,
Weberian-inflected anthropology was framed by a
modernization theory which ranked societies accord-
ing to the degree of their adoption of modern Western
values and institutions. In a series of studies on
Indonesia, Clifford Geertz (1963) observed that the
limited adoption of rational values and entre-
preneurial forms such as capital accounting ‘stranded’
a country seemingly poised to take off into industrial
capitalism. Geertz observed that Javanese cultural and
economic spheres were firmly integrated by an over-
riding communal ethos that thwarted the rise of
individualism and impersonal relations required by
market organization. The Weberian assumption that
economic rationalization would be gradually split off
from other spheres was itself challenged by studies of
advanced capitalist societies. Marshall Sahlins (1976)
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argued that in American society, practical reason can
be shown to be informed by religious and aesthetic
schemes of meaning. But clearly, the project to
decenter certain dominant Western conceptions of
humanity must be embedded in an analysis of how
these schemes of meaning are transformed in relation
to the power dynamics of class, gender, and race.

3. The New Modernisms

By the early 1980s, the end of the Cold War spelled the
decline of universalizing theories of modernization,
and new generations of anthropologists rejected the
totalizing, evolutionary assumptions about social
change. The writings of Michael Foucault, and the
rediscovery of Nietzsche, popularized understanding
about the intimate relations between knowledge and
power and focused intellectual projects not on things
but on the conditions of emergence of new forms that
have been built into the conduct of life. Foucault’s The
Order of Things (1970) first sets out the ways
knowledge�power schemes shape and normalize ob-
jects of knowledge, and his later works have had a
powerful effect on anthropology’s analytical tech-
niques and self-perception.

But the so-called postmodern challenge, and an
influential text, Anthropology as Cultural Critique
(Marcus and Fischer 1986), became symptomatic of
the misrepresentation of the crisis of knowledge as
simply a ‘crisis of representation.’ The self-reflexive
turn caused many to scale down their anthropological
project to an experiment in writing ethnography. First,
a ‘politics and poetics’ of representation approach
seeks to redress the temporal and political inequalities
between ethnographic informants and the anthro-
pologist (Clifford and Marcus 1986). Second, femin-
ists—concerned about partial truths and informant
empowerment—popularized multivocality to under-
cut the authority of the author. Third, a radical
deconstructionist approach privileges language and
writing over the theorizing of social forms. Such
ethnographies seek to capture the jarring experiences
of colonial and proletarian subjects, both to uncover
the hidden ‘truths’ of subaltern suffering and re-
sistance, and to subvert objectifying categories of
description. Fourth, the so-called ‘culture�power�
history’ orientation takes modernity as a historical
cultural formation, embedding the study of discourses
and cultural politics within the specific political econ-
omic contexts. These varied approaches seek to cap-
ture the particular conjunctures and disjunctures of
discourse, culture, and power in encounters with
Western power and knowledge. But unlike exper-
imental ethnographies of earlier generations, the
current postmodernist assault on the ideological con-
stitution of Western social science does not offer an
alternate method for studying schemes of practice,
their logics and limits, and possibilities for trans-
formation. Thus, postmodern approaches represent a

detour in the anthropological theory of modernity.
They do not develop a positive concept of modernity
or analytical categories that can be applied to the
systematic study of social forms that will allow for
theoretical generalization.

4. Modernity as Political and Social Rationalities

The anthropological focus on modernity as an eth-
nographic problem in its own right was stimulated by
recent European social thought. In American anthro-
pology, with the help of his American interlocutors
Herbert L. Dreyfus and Paul Rabinow, Michel
Foucault’s oeu�re came to have a wide-ranging influ-
ence on different approaches to questions of mod-
ernity. The fundamental question was not to treat
modernity as an analytical opposition to given eth-
nographic realities, but rather to take modernity itself
as an ethnographic object, as specific social and
political rationalities configuring particular worlds.

Foucault’s Discipline and Punish (1977) has been
especially influential in the anthropological analysis of
modern power. We can identify three conceptual
clusters: (a) a positive (not repressive) ‘capillary’
notion of modern power as circulating practices
arising from multiple domains; (b) the role of knowl-
edge�power schemes in proliferating social norms
and forms that produce subjects; and (c) the specific
technologies of governmentality—grids of knowl-
edge�power, mechanisms of surveillance— that gov-
ern our everyday behavior and make us particular
kinds of modern human beings. Such a reconceptual-
ization of modernity as projects and schemes of power
is particularly suited to the ethnographic method of
tracking the logics of everyday attitudes, habits, and
practices (Bourdieu 1977). It becomes apparent that
the goal is not to arrive at some grand theory about
modernity, but rather to scrutinize the concrete mani-
festations of emerging social practices, norms, and
cultural politics in relation to the market, the nation-
state, and to globalizing forces.

4.1 Alternati�e Modernities

The Foucault effect on thinking about colonialism and
postcolonialism shifts attention from reactionary cul-
tural formations to strategic modern projects. More
attention is now given to social rationalities—law,
hygiene, sex, and labor disciplines—involved in civiliz-
ing colonized societies and subjects. The study of
postcolonial development itself is reconceptualized as
regimes of discursive power that have material effects
on shaping the politics for remaking the Third World
(Escobar 1995). The anthropology of imaginary
modernities—narratives that depend on the creation
of the otherness of their own pasts as well as of the
West—show that in the new China, different gener-
ations have been shaped by visions of a movement
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from a dark past into a bright socialist future.
Indeed, for other countries, folk theories of modernity
may even incorporate backwardness, thus subverting
metropolitan development programs.

The concept of ‘alternative modernities’ risks reify-
ing native views of modernity, and it will have more
purchase if ethnographic attention is also paid to the
specific social practices and forms that are distinctively
modern. For instance, anthropologists note that the
obsessive promotion of marginal cultural practices
may engender a ‘spectacular modernity’ in societies
greatly transformed by industrial capitalism and deep-
ly anxious about the loss of national identity.

More grounded approaches have explored the
disciplining effects of agricultural programs and bu-
reaucracy in shaping developing societies (Ferguson
1990). Others consider how modernity becomes a state
project in developing and postsocialist countries,
focusing on the interactions between the market and
other social systems that discipline civil society. Such
ethnographies demonstrate how the novel forms of
governmentality and governance, evolving in relation
to globalizing forces, are dialectically linked to self-
descriptions of alternative configurations of modern-
ity.

4.2 Modern Schemes and Subjecti�ity

In French Modern (1989) Paul Rabinow opens up the
space between the high cultures of modernity and the
experiences of ordinary life as a domain of ‘middling
modernity’ where social technologies encounter and
regulate everyday sensibility. By seeking the coming
into being of modernity in the mundane details of
daily life, ethnographers present a complex picture of
how the nondramatic norms and forms are consti-
tutive of what it means to be human in particular
societies. Perhaps anthropologists have gone further
than other social scientists not only in grounding
modernity as a particular set of rationalizing norms
and practices, but also to specify the locations of dif-
ferent kinds of rationality in modern, universalizing
institutions. Ethnographic scrutiny delineates how dif-
ferent regimes of power�knowledge have identified,
processed, and constituted particular kinds of modern
subjects in runaway factories, hospitals, and scientific
laboratories and in utopian cities. Thus, modernity as
an object of anthropological inquiry itself is a shifting
target, as anthropologists track specific technologies
in a range of ethnographic situations, and allow for
comparison beyond cultural particularities.

4.3 Cities and the Reconfiguring of Citizenship

The metropolis, as Benjamin and Simmel have noted,
is the locus classicus of modern sociality, the setting for

the most extreme expressions of individual freedom
and impersonal objectification. Earlier anthropo-
logical studies of urban life focused on the retention
of village bonds among migrants or the maintenance
of ego-centered networks among working class com-
munities, as a defense against the alienating effects of
modernity’s flux. Indeed, more and more, cities rather
than nations have become the salient sites for examin-
ing the gap between political citizenship and the
experiences of different categories of persons who have
been excluded or subordinated within the ideal
national community. A central problem in conceptual-
izing modernity then is an ethnographic investigation
of the mechanisms and routines of governance and the
practices of subjects being thus constituted as ad-
ministrative subjects of particular cities, zones, and
nation-states.

There has been a spate of ethnographies on immi-
grants, drug-addicts, prisoners, street-persons, youths,
the working poor, and racial minorities protesting
their illusory juridical status and exclusions from the
‘liberal community.’ Generations of anthropologists
have studied black ghetto culture and poor urban
neighborhoods, stressing the differential forms of
integration into American society. More recent works
explore how marginalized urban groups formulate
their demands for substantive rights—to schooling,
housing, clean water, cultural difference, and re-
spect—from the state and fellow citizens in Western
democracies (Holston 1998). A concept of citizenship,
not simply as imposed rights for abstract individuals,
but as a set of contingent, negotiative relations
between local authorities and self-making subjects,
suggests a distinctly modern form of state-subject
relations and subject-making.

4.4 Transnationalism, Differentiation, and Subject
Formation

Of course, the modern condition now includes the
proliferation of transnational networks that are trans-
forming earlier understandings about community,
mobility, and belonging. In our globalized world,
modernity is increasingly understood and experienced
in terms of transnational processes and webs of
relationships shaped by the intensified flows of people,
images, knowledge, and practices in everyday life.
Such reconfigurations of social life and connections
unsettle earlier anthropological notions of culture,
community, and identity, suggesting that it may be
possible to talk about a global ecumene spawned by
intensified cross-border flows and exchanges (Hannerz
1992). An approach to the cultural dimensions of
globalization (Appadurai 1996) suggests that the
spatial and imagined coordinates of culture and
community are now shaped by diasporic communities
that are in the process of becoming ‘postnational.’ The
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category of the transnational imaginary, however, is
an indeterminable unit of analysis, and the visions of
global companies, multilateral agencies, and diasporic
networks are all rather different. The voluntary flows
of tourists, intellectuals, expatriates, and businessmen
should be theoretically distinguished from the forced
homelessness of migrant workers and refugees.

How are such imagined communities constituted in
relation to the variety of social systems that have been
produced and proliferated by globalization? Acceler-
ated border flows have multiplied specific configur-
ations of subsystems that go to make up particular
worlds. While sociologists have focused on the
materiality of the new technologies—time–space com-
pression and time–space distanciation—anthropol-
ogists seek to sharpen questions about what new
modern cultural forms and subjects are emerging in
different places, and what alternative cultural logics
may be at work (Ong 2000). Transnational institutions
and formations privilege new kinds of corporate
subjects who internalize the norms of mobility, flexi-
bility, and competitiveness (Martin 1994). A further
direction investigates the rationalities that go into
the invention of new techniques, practices, objects,
places, and subjects, configurations in which the
meaning of ‘the human’ is problematized (Rabinow
1998). Such projects will require us to go beneath the
rhetoric of globalization and engage in multisited
ethnography that can track the performative and
migratory aspects of rationalities—in science, medi-
cine, business, bureaucracy—that are shaping modern
subjectivity in a variety of domains. Attention to new
forms of governmentality enables us to ask what kinds
of rules we have set up for ourselves to be considered
modern human beings.

4.5 Li�ing with Uncertainty

But the operation of rationalities is incomplete and
contingent, and globalization has proliferated risks—
volatile cash flows, unsettling information, diseases,
toxic wastes, light arms, and bioscientific inno-
vations—that expose everyone to the irrationalities of
modernity. Capitalism has intensified the dominance
of space and proliferated the social forms of mod-
ernity. Thus, in a world where the globalization of
contingency is ‘modern society’s main attribute’
(Luhmann 1998), our thinking needs to go beyond
simply the perception and containment of risk. What
remains to be investigated is how risks enter into the
calculations of everyday life not as an independent but
as a dependent variable.

There are signs that the future directions of an
anthropology of modernity will concern itself with
how societies and individuals live with uncertainties
and absorb risks in their everyday routines. What do
modern people problematize in their everyday life, and

how do they solve problems? In the intersecting realms
of health, science, morality, and capitalism, for in-
stance, anthropologists have explored the ways people
cope with the AIDS pandemic, the threats of nuclear
plants, and the politics and moral perils of human
genomic research. The study of divergent human fate
as well will attend to how heterogeneous social
spaces—global cities, production zones, blighted
borderlands, postsocialist formations, refugee camps,
and cross-border networks—are experimenting with
different ways for ordering human sociality.

While the anthropology of modernity has a shifting
target—the particularistic configurations of contem-
porary social life—there is a fundamental unity in the
ethnographic diagnosis of the particular techniques,
norms, and practices that go into the constitution of
modern human subjects in specific fields of power. The
ethnographic method is ideal for identifying new
devices, arrangements, and techniques, and for attend-
ing to the performative aspects of emerging practices
within an actor-network formulation (Latour and
Woolgar 1986 [1979]). Our methodology as well must
absorb the uncertainties of our human science, and
theory must be based in an ever-widening spiral of
observations beyond the immediate field situation.
The challenge is for anthropologists to wed an ethno-
graphic analysis of the practicable, strategic features
we take to be characteristic of modern society with
their interpretive, moral aspects.

For all the self-reflection and criticism, the project
of anthropology remains one of a rigorous and
systematic exposition of emerging worlds. Such a
methodology—whether to study the interactions of
functions systems, modes of ruling, modalities of
subject-formation, biotechnological development, or
the management of risks they all entail—allows for
linking the particular with the general, the local with
the global, the structural with the interpretive dimen-
sions of modernity. By identifying the social and
political rationalities constituting our plural worlds,
we may ask whether we want to remain the kinds of
human beings we have become. Modernity is both the
condition and the decision about the future.

See also: Globalization and World Culture; Global-
ization, Anthropology of; Modernity; Modernity:
History of the Concept; Modernization and Moder-
nity in History; Modernization, Sociological Theories
of; Multinational Corporations; Rationality in So-
ciety; Sex Differences in Pay
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Modernity: History of the Concept

In the social sciences, the term ‘modernity’—or
modernite� , modernita� , Moderne—in this form has been
employed only very recently. Publications with this
title have flourished only during the last two decades
of the twentieth century. However, the sociological use
of ‘modernity’ could draw on earlier concepts with the
same root, in particular ‘modern society’ and
‘modernization,’ key terms in sociological work from
the 1960s and 1970s drawing on related usage from
certainly the nineteenth century onwards. It is there-
fore against the background of the broader meaning
of the term ‘modern’ that the more recent usage of
‘modernity’ in the social sciences needs to be under-
stood.

The social sciences of the early post-Second World
War decades—often also known under the self-
awarded label ‘modern social sciences’—worked with
the assumption that contemporary Western societies

had emerged from earlier social configurations by way
of a profound rupture. This rupture, although it
could stretch over long periods and occurred in
different societies at different points in time, regularly
brought about a new set of institutions, most impor-
tantly a market-based economy, a democratic polity,
and autonomous knowledge-producing institutions
developing empirical-analytical sciences. Once such
‘modern society’ was established, a superior form of
social organization was reached that contained all it
needed to adapt successfully to changing circum-
stances. Thus, there would be no further major social
transformation.

During the 1980s, it was exactly this key conviction
of the modern social sciences that was challenged by
the idea of ‘post-modernity,’ often understood as the
assertion that Western societies had recently turned
into an entirely new form of social configurations,
based on novel forms of social bond. As such, the
assertion was most prominently made in Lyotard’s
(1979) ‘report on knowledge’ titled The Postmodern
Condition, but as a hypothesis of an ongoing major
social transformation it has guided much sociological
research since. In the course of the ensuing debate,
further assumptions of the ‘modern social sciences’
and of their diagnosis of the contemporary social
world were questioned. The term ‘modernity’ entered
into the social sciences in response to such questioning.

1. The Ad�ent of Modernity as a Rupture in
Historical Consciousness

In its derivation from Latin, ‘modern’ is first of all a
temporal term. It refers to the present—to be modern
means to be within one’s own time—and it implies a
rather strong distinction of this present from the past.
There are, however, three distinct ways of relating the
present to the past by use of this term. First, most
neutrally, ‘modern’ could refer to just what happens
to be present: in this sense it would mean nothing else
but ‘contemporary.’ Second, ‘modern’ could be used
to deplore the loss of the greatness of the past. Such
usage was common until, and including, the Renais-
sance. Third, the arrival of the ‘modern’ could be seen
as an accomplishment, an overcoming of the limi-
tations of the past.

In this latter form, the term was made prominent in
La que� relle des anciens et des modernes in the sev-
enteenth century. From then onwards, most of the
uses of the term have retained such strong temporal
implication, the later concept of ‘modern society’
being a key example. Drawing such distinction be-
tween eras, however, also demands specification as to
how they differ, that is, a conceptualization of what is
modern. Such conceptualization regularly transcends
historical time, and thus invites analyses that go
beyond the initial preference for the present over the
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past. In other words, the term inevitably carries a
double connotation; it is always both philosophical
and empirical, or both substantive and temporal (Yack
1997), or both conceptual and historical (Wagner
2001).

The temporal, historical dimension has been in the
focus of recent historiography of concepts. Historians
of ideas and concepts have increasingly identified the
period between the middle of the eighteenth and the
middle of the nineteenth century as the one during
which conceptual change in social and political
language occurred in such a way in Europe that the
horizon of the future was seen as open (Koselleck
1979). Despite the fact that strong distinctions between
the past and the present were also made earlier, it is in
this period that the rupture in historical consciousness
was so profound that it appeared legitimate to see this
period as the onset of modernity. This important
finding, which has given rise to considerable further
research and debate, has two profound implications
for social science research on modernity.

First, it suggests that the social sciences co-emerged
with modernity. Thus, on the one hand, modernity is
the condition for the social sciences, as the reflexive
knowledge of the human social world, to emerge and
exist. On the other hand, it has become precisely the
objective and task of the social sciences to con-
ceptualize and analyze ‘modernity’ as a historical
social formation. In the firstmeaning, modernity refers
to a philosophical, in particular an epistemological
condition. In the second meaning, it refers to a
historical, empirical instance. Often, social science has
been connected to modernity in terms of a corre-
spondence of a form of knowledge to a sociopolitical
reality, namely Western, ‘modern’ societies since the
1800s. Because of this co-emergence, however, it may
be more appropriate to see social science as a specific
way of interpreting a socio-historical experience, with
which it is entangled. Or, to put it the other way round,
social science, as manifold as it may often appear, may
have occupied but a rather limited space among the
available possibilities to theorize modernity. This
suspicion has been confirmed in recent debates, as
shall be shown below.

Second, while the historiography of concepts iden-
tified a significant shift in conceptual language, this
finding on its own is insufficient to support the general
claim that this period also marks the onset of ‘modern
society,’ that is, of a whole new range of modern social
practices and institutions. Sociologists of ‘modern
society’ thus found themselves in the dilemma of
having on the one hand to claim a historical break
with ‘traditional society,’ but having on the other
hand difficulties in empirically identifying such clear-
cut breaks. Thus, spatio-temporal reference points
were created and employed in various combinations.
First of all, the idea of the emergence of ‘modern
society’ has often referred straightforwardly to the
‘history of the West.’ No comparable major trans-

formations were long identified in other parts of the
world (but see Eisenstadt 1986 and now Daedalus
1998, 2000). More specifically, it has referred to the
history of Europe, and from some time onwards also
of North America. Modern social life then begins at
the earliest in the mid- to late fifteenth century with the
Renaissance, the invention of movable type and the
voyages of discovery. At the latest, it starts in the early
twentieth century with modernism in the arts and in
architecture and with the new form of self-inspection
provided by psychoanalysis. In between, economic
modernity is said to begin with the market revolution
and the industrial revolution, and political modernity
has its take-off with the revolutions in America and
France in the late eighteenth century. Scientific and
philosophical revolutions towards modernity can be
variously dated along this temporal line—from Car-
tesian rationalism and experimental method to the fin-
de-sie� cle critique of science and metaphysics and to the
theory of relativity (see, e.g., Toulmin 1990).

2. Modernity as an Era and a Set of Institutions

However one looks at this range of dates, a con-
siderable tension between any historical description of
a rupture and conceptual understandings of modernity
comes immediately to the fore. The conceptual ima-
gery of a ‘modern society’ characterized by a market-
based economy, a democratic polity, and autonomous
knowledge-producing institutions developing em-
pirical-analytical sciences sits in an uneasy relation to
these historical dates. Were one to insist that the full
set of those institutions needs to exist before a society
can be called modern, social modernity would be
limited to a relatively small part of the globe during
only a part of the twentieth century.

This tension between conceptuality and historicity
was resolved by introducing an evolutionary logic in
societal development. Based on the assumption of a
societally effective voluntarism of human action,
realms of social life were considered to have gradually
separated from one another according to social func-
tions. Religion, politics, the economy, and the arts all
emerged as separate spheres in a series of historical
breaks—known as the scientific, industrial, demo-
cratic revolutions, etc.—that follows a logic of dif-
ferentiation (Parsons 1964, Alexander 1978). A se-
quence of otherwise contingent ruptures can thus be
read as a history of progress, and the era of modernity
emerges by an unfolding from very incomplete begin-
nings. In this view, indeed, modern society came to full
fruition only in the US of the post-Second World War
era, but ‘modernization’ processes were moving to-
wards that telos for a long time, and continued to do so
in other parts of the world (see Modernization and
Modernity in History).

In conceptual terms, this perspective on modern
social life aimed at combining an emphasis on free
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human action with the achievement of greater mastery
over the natural and social world. The differentiation
of functions and their separate institutionalization
was seen as both enhancing human freedom and as
increasing the range of action. Thus, it provided a
sociologized version of the Enlightenment com-
bination of freedom and reason, or of subjectivity and
rationality (e.g., Touraine 1992). Without this double
concept being explicated in most of the sociological
literature on ‘modern society,’ it nevertheless can be
identified at the root of this conceptualization of
modernity. At the same time, it certainly drew on what
may be called the self-understanding of historical
modernizers. Proponents of what came to be known as
the scientific, industrial, and democratic revolutions
saw themselves acting in the name of freedom, and
they also saw the new institutions they were calling for
as providing greater benefits than the old ones.

3. The Interpretati�e Approach to Modernity

The reference to autonomy and mastery has indeed
more recently been explicitly used to conceptualize
modernity beyond the sociology of modern societies
from the 1960s and 1970s (Castoriadis 1990, Arnason
1989, Wagner 1994). Following Castoriadis, mod-
ernity can be considered as a situation in which the
reference to autonomy and mastery provides for a
double ‘imaginary signification’ of social life. By this
term, Castoriadis refers to what more conventionally
would be called a generally held belief or an ‘inter-
pretative pattern’ (Arnason 1989). More precisely, the
two components of this signification are the idea of the
autonomy of the human being as the knowing and
acting subject, on the one hand, and on the other, the
idea of the rationality of theworld, that is its principled
intelligibility. Conceptually, therefore, modernity
refers to a situation in which human beings do not
accept any external guarantors, that is guarantors that
they do not themselves posit, of their knowledge, of
their political orders, or of their selfhood.

The difference between this interpretative approach
to modernity and former sociological analyses is as
follows. The sociology of modern society sought to
derive a particular institutional structure from this
double imaginary signification. Thus, the social
sciences during the nineteenth and twentieth century
were often inclined to consider a historically specific
interpretation of a proble�matique as a general trait of
modernity. Sociology, for instance, tended to conflate
the historical form of the European nation state with
the solution to, as it was often called, the problem of
social order, which was expressed in the concept
‘society’ (Smelser 1997, Chap. 3).

When assuming, however, that a modern set of
institutions can be derived from the imaginary signifi-
cation of modernity, it is overlooked that the two
elements of this signification are ambivalent each one

on its own and tension-ridden between them. There-
fore, the recent rethinking takes such tensions to open
an interpretative space that is consistent with a variety
of institutional forms. The relation between autonomy
and mastery institutes an interpretative space that is to
be specifically filled in each sociohistoric situation
through struggles over the situation-grounded ap-
propriate meaning. Theoretically, at least, there is
always a plurality and diversity of interpretations of
this space (see Skirbekk 1993).

On this broad basis, alternative possibilities to
conceptualize modern social life and to analyze
varieties of its institutional forms have been proposed
in more recent debates. Before moving to discuss
them, the historical critiques of the self-understanding
of modernity, and much of the social science that
accompanied it, need to be explored as parts of such
interpretative struggle over modernity.

4. The Grand Critiques of Modernity

A series of major critical inquiries into the dynamics of
modernity was elaborated successively from the
middle of the nineteenth century up until the 1930s.
Their characteristics as grand critiques reside in the
fact that they identified basic problems in the practices
of modernity, but did not abandon the commitment to
modernity as a consequence. They all problematize,
although in very different ways, the tension between
the unleashing of the modern dynamics of freedom
and rational mastery, on the one hand, and its, often
unintended, collective outcome in the form of major
societal institutions. As such, they provided critical
interpretations of the imaginary signification of mod-
ernity, and some of the authors partly anticipated the
more recent insight that modernity is characterized by
a space of interpretative possibilities.

The first of these critiques was the critique of
political economy as developed mainly by Karl Marx.
In contrast to some of the conservative critics of
capitalism, such as the German historical economists
who flatly denounced its rationalist individualism,
Marx basically adhered to theEnlightenment tradition
of individual autonomy. His ideal was ‘the free
association of free human beings.’ In the workings of
the ‘free’ market in capitalism, however, he discovered
a societal effect of human economic interaction that
asserted itself ‘behind the backs’ of the actors.

In an economy based on market exchange and
forced sale of labor power, relations between human
beings would turn into relations between things,
because they were mediated by commodities. Driven
by laws of abstract value, markets would transform
phenomena with a use value into commodities, the
sole important criterion of which was the monetary
value against which they could be exchanged. The
result of such fetishization of products and money and
of the reification of social relations would be the
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alienation of human beings from their own products,
from other human beings and from themselves. In
such an alienated condition, the possibility for auton-
omy and sovereignty of the economic actors would be
completely eradicated, though these actors would
indeed constantly reproduce these conditions by their
own action.

The second grand critique was the critique of large-
scale organization and bureaucracy, as analyzed most
prominently by Robert Michels and Max Weber. With
a view to the enhancement of rational mastery of the
world, it postulated the tendency for the formation of
stratified bodies with hierarchical chains of command
and generalized, abstract rules of action. In the context
of a universal-suffrage polity and welfare state, that is
in ‘large’ societies in which all individuals had to be
included on a formal, that is, legally equal, basis in all
major regulations, such ‘iron cages’ had emerged as
state apparatuses, big industrial enterprises, and mass
parties and would spread further in all realms of social
life. While such institutions in fact enhanced the reach
of human action generally, they limited it to the
application of the rules, inside the cage so to say, at the
same time.

In these terms, a variant of a critique of conceptions
of rationality is the critique of modern philosophy and
science, the third grand critique. Weber, too, was
aware of the great loss the ‘disenchantment of the
world’ in rational domination entailed, still he under-
stood his own social science in rational and value-
neutral terms, as he thought no other approach could
prevail under conditions of modernity. In contrast,
radical and explicit critiques of science were put
forward by others in very different forms. In idealist
Lebensphilosophie the elaboration of a nonscientistic
approach to science was attempted as well as, dif-
ferently, in early twentieth-century ‘Western’ Marx-
ism, that is by Max Horkheimer and the early
Frankfurt School. In some respects, pragmatism in the
US can also be ranged under the critiques of science in
as much as a new linkage of philosophy, anthropology
and social sciencewas proposed against the unfounded
separation of spheres of knowledge in the disciplinary
sciences. Such linkage would also bring the sciences
back to a concern for the fundamental issues of the
contemporary social world.

It was in pragmatism in particular—and in Europe
in Durkheim’s sociology—that a link between moral
philosophy, social science, and politics was main-
tained, or rather recreated with a view to responding
to the contemporary problems of societal re-
structuring. This link gave rise to the fourth critique,
the critique of morality. The problem may be sche-
matically reconstructed as follows. The development
of modern society entailed the risk of moral im-
poverishment, mainly due to two phenomena. The
inevitable decline of unquestioned faith eroded a
source that could provide foundations for moral
behavior. And if it is true that recurring face-to-face

interaction is the basis for the solidarity-supporting
insight in the human likeness of the other, such kind of
interaction would be decreasingly relevant in mass
societies integrated on the scale of a nation. The two
questions that arise are, first, how to ground ethics at
all, when no foundational criteria are universally
accepted, and, second, how to develop adequate
standards for morality, when social relations are
predominantly ‘thin’ and at the same time widely
extended in space and time, that is, to relatively distant
others (see now Boltanski 1993). The requirements for
ethics have been raised, while the likelihood to agree
on any ethics at all may have diminished, in such a
view. Again, it is the achievement of reflexively
questioning any imposed standards of morality that
may subvert the possibility of any standard at all.

Synthetically, then, an argumentative figure em-
erged as follows. In the historical development of
modernity as ‘liberal’ society, the self-produced emer-
gence of overarching structures, such as capitalism
and the market, organization and bureaucracy, mod-
ern philosophy and science, and the division of labor,
is identified. These structures work on the individual
subjects and their possibilities for self-realization—up
to the threat of self-cancellation of modernity. The
more generalized modern practices will become, the
more they themselves may undermine the realizability
of modernity as a historical project.

5. Modernity as an Ethos and an Experience

The sociological interpretations of modernity pro-
vided by these critiques identified the tension between
the modern orientations towards autonomy and
towards mastery. But they tended to resolve this
tension in a rather unambivalent way, namely as the
institutionalization of autonomy inevitably leading to
forms of mastery that would subject the ‘free’ human
beings. Alienation, atomization, commodification,
bureaucratization, and instrumental rationalization
would assert themselves as absolutely dominant trends
leading to the emergence of ‘one-dimensional man’
and ‘one-dimensional society’ (Herbert Marcuse).
While this interpretation had some persuasive power,
in particular during the first two-thirds of the twentieth
century, in its totalizing way of reasoning it under-
estimated the persistence of the ambivalence of
modernity and the possible resurgence of the quest for
autonomy. Towards the end of the twentieth century,
sociological diagnosis of the present indeed shifted
back to an emphasis on individualization, rather than
atomization, and reflexivity, rather than rationality
(e.g., Anthony Giddens,Ulrich Beck,Alain Touraine).

Although such recent analyses of modernity tend to
employ the terminology of a new era (in response to
the challenge of ‘postmodernity’), they indeed draw
implicitly on a different concept of modernity al-
together. A common view of the history of social life in
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Europe holds that a ‘culture of modernity’ spread
gradually since the 1500s. This ‘is a culture which is
individualist…: it prizes autonomy; it gives an im-
portant place to self-exploration; and its visions of the
good life involve personal commitment’ (Taylor 1989,
p. 305). Such an emphasis on individuality and
individualization is quite alien both to the more
formalized ‘modern’ discourses of the individual as in
rational choice theory or in liberal political philosophy
and to the totalizing critiques of modernity.

In European intellectual and cultural history, there
has long been very little connection between these two
views of modernity and its inhabitants. Given their
interest in institutions and their stability, political
philosophy, and social theory proceeded pre-
dominantly by presupposition and showed little in-
terest in actual human beings, who tend to be taken
into account only as disturbances the more they enter
the public scene. In literature and the arts, in contrast,
the experience of modernity was in the center and, as
an experience, it concerned in the first place the
singular human being (Berman 1982). Foucault’s
lecture ‘What is Enlightenment?’ very succinctly
distinguished between those two readings of mod-
ernity. Modernity as an attitude and experience
demands the exploration of one’s self, the task of
separating out, ‘from the contingency that has made
us what we are, the possibility of no longer being,
doing, or thinking what we are, do or think’ (Foucault
1984, p. 46). It is counter-posed to modernity as an
epoch and a set of institutions, which demands
obedience to agreed-upon rules. At least in some
writers, like Lyotard, the idea of post-modernity was
inspired by such a return to what had been a modern
self-understanding since at least the Enlightenment,
and much less by the idea of a new era ‘after’
modernity.

6. Varieties of Modernity

The analysis of contemporary Western societies has
long been based on the idea that those societies
emerged through some rupture with the past. In this
sense, the social sciences have long theorized ‘mod-
ernity,’ as the attempt to grasp the specificity of the
present, even though the term has been used only
rather recently. The dominant strand in the social
sciences has aimed at capturing this specificity by
structural-institutional analysis. The modern insti-
tutions are here seen as the embodiments of the
modern promise of freedom and reason. Against and
beyond this dominant strand, three different con-
ceptualizations of modernity have been proposed. In
parallel to the history of the ‘modern social sciences,’
the critiques ofmodernity have provided an alternative
institutional analysis, emphasizing the undermining of
the promise of autonomy in and through the workings
of the modern institutions.

Both of these views recently have been considered
too limited in their approach, namely in committing
themselves to an overly specific understanding of
modernity. The research and theory on ‘modernity’
that explicitly uses this term is by and large charac-
terized by this insight, having emerged during the past
quarter of a century. The interpretative approach to
modernity has demonstrated the breadth of possible
interpretations of what is commonly understood as
the basic self-understanding, or imaginary signifi-
cation, of modernity. The conception of modernity as
an ethos and an experience has underlined the nor-
mative and agential features of modernity. In the
former sense, it emphasizes the lack of any given
foundations and the possibility to push the ‘project of
modernity’ ever further. In the latter sense, it ac-
centuates creativity and openness. In both ways, the
experiential understanding complements the interpret-
ative approach by underlining the large, potentially
infinite, variety of interpretations of modernity. At the
same time, however, it raises the stakes for an analysis
of settings of modernity as entire societal con-
figurations.

In attempts to combine these insights without,
though, abandoning the objective of analyzing spatio-
temporally extended configurations, research interest
in what may be called the cultures of modernity has
recently increased (Friese and Wagner 2000). Such
research investigates the variety of sociohistorical
interpretations of the double imaginary signification
of modernity and the resources such interpretations
draw on and mobilize. Within Western Europe already
(e.g., between France and Germany) or within the
more broadly defined ‘West’ (e.g., between Europe
and the US), those resources are much richer and
much more varied than earlier research has been able
to identify (see Lamont and The� venot 2000, Zim-
mermann et al. 1999). Both richness and variety
increase considerably further as soon as one focuses
on the so-called non-Western societies. Research in
the ‘varieties of modernity’ or ‘multiple modernities,’
aims at analyzing such wider, present, and past,
plurality of interpretations of the modern signification
(Arnason 1998, Eisenstadt 1998). Such sociologies of
modernity break with any reasoning that associates
modernization unequivocally with Westernization.
Without disregarding the problem of the ‘specificity of
the West,’ that is, the Weberian proble�matique,
interest is accordingly revived in the comparative-
historical study of societal configurations.

See also: Cities: Capital, Global, and World; Critical
Theory: Frankfurt School; Foucault, Michel (1926–
84); Globalization, Subsuming Pluralism, Transna-
tional Organizations, Diaspora, and Postmodernity;
Historiography and Historical Thought: Current
Trends; Historiography and Historical Thought:
Modern History (Since the Eighteenth Century);
Modernity; Modernity: Anthropological Aspects;
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Modernization and Modernity in History; Moderni-
zation, Political: Development of the Concept;
Modernization, Sociological Theories of; Religiosity:
Modern; Sociology, History of
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P. Wagner

Modernization and Modernity in History

Modernization and modernity have emerged, par-
ticularly after World War II, as key concepts in
Western social science. They refer to a long-term
process of change primarily in the Western world, but
also outside the Euro-Atlantic hemisphere, by which
traditional, agrarian societies are transformed into the
complex systems of industrial (and possibly demo-
cratic) societies typical of the late nineteenth and
twentieth centuries (‘modernization’). As a result of
this process, societies and cultures develop a typical set
of characteristics (e.g., in personality structure,
organizations and institutions, and systems of belief
and symbolic expression) that set them apart from
older, premodern types of sociocultural systems
(‘modernity’). For many centuries, scholars have
described and tried to explain—and also, to intel-
lectually support—the process of modernization in
terms of concepts such as social differentiation,
rationalization, or economic development. From the
1950s onward, such concepts have been more explicitly
formulated as social scientific theories of Western
development, especially in American social science,
but spreading very influentially from there to the
academic cultures of other Western countries
(‘modernization theory’). As modernization describes
a process of change in history, research in this field has
proved to be a very important, almost paradigmatic
area of cooperation and exchange between the social
sciences and the discipline of history, and a particular
branch of sociology called ‘historical sociology’ has
centered around the concept of modernization as
Westernization of societies, mostly during the past
three to five centuries. Since the 1980s, modernization
theories have increasingly been attacked—and often
rejected—for their normative, Western-biased impli-
cations. At the same time, however, the concept of
modernity has become more prominent in attempts at
defining twentieth-century culture and its ambiguities.
In addition, the 1990s have witnessed a renaissance of
modernization theory in a reformulated framework of
cultural skepticism and multiculturalism, an intel-
lectual trend that is also significant for new attempts at
‘bringing society back in’ as the pendulum swings back
from a radical emphasis on ‘culture’ in history and
other social sciences.
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1. Concepts of Modernity and Modernization
before 1945

The term ‘modern’ (Latin modernus) has been in use
since the fifth century AD to distinguish the ‘new’ or
‘current’ from the ‘old’ or ‘antique’ (Latin antiquus),
especially as a means of describing and legitimizing
new institutions, new legal rules, or new scholarly
assumptions (Gumbrecht 1978). Thus, the term ‘mod-
ern’ has been carrying some normative implications
from its very inception; to claim modernity for oneself
meant a depreciation of the old or traditional and the
attempt to win distance from it. In a very general sense
and up to our own time, the concept of ‘modern�
modernity’ is anchored in an attempt at defining one’s
own ‘present’ by differentiating it from the past. The
conflict over the primacy of the new, or modern, over
the old, or antique, has paradigmatically been fought
out in the French Querelles des anciens et des modernes
in the late seventeenth century; after the ‘Querelles,’
the superiority of the modern over the classic, or
traditional, has rarely been fundamentally in doubt in
the Western tradition of thought. The emphasis on the
‘modern’ gained additional support in the eighteenth
century, when the enlightenment shifted historical
thinking from cyclical to linear-progressive models.
Since then, and especially after the American and
French revolutions, the modern world was considered
a world that in a radical and emphatic way was open
into the future, a future that was to be attained by a
natural progression of the cultural state of society.

In the wake of this fundamental shift, ‘modern’ was
no longer just an opposition to the old or classic, but
came to be regarded as the long-term process of
change that was called ‘modernization’ in twentieth-
century social science. In that sense, the so-called
‘stage theories’ of historical development brought
forward most impressively by writers of the Scottish
enlightenment (Smith, Ferguson, and others) can be
seen as the first explicit and scientific modernization
theories; at the same time, they were founded on the
claimof a Western superiority over colonial or ‘savage’
societies. During the nineteenth century, when de-
velopmental and progressivist thinking became a
dominant pattern, the idea of modernization became
closely connected to evolutionary theory; the process
of modernization was considered an ever-advancing
evolution of Western traits leading toward a highly
industrialized, rational, and bureaucratic social
organization. This link to evolutionary theory
prominently figured in the modernization theories of
the mid-twentieth century, but has lost much of its
appeal since then. Probably the most prominent, and
certainly the most influential, variant of nineteenth
century (evolutionary) modernization theories has
been Karl Marx’ and Friedrich Engels’ historical-
materialist theory of Western development. It pro-
vided a consistent view of the long-term processes of
change, identified mechanisms of social change and

progress (namely, the evolution of the productive
forces and the subsequent change of social (class)
relations), and it underscored the importance of the
transition to a capitalist industrial economy in the
nineteenth century. In doing so, it provided a model
for later modernization theories, be they Marxist or
anti-Marxist, and at the same time established a
powerful ‘master narrative’ of Western history which
patterned much historical writing in the twentieth
century.

The most important bridge between those ‘classical’
theories of modernization (from the enlightenment to
Marxism) and the more specifically scholarly-scientific
approaches to modernization that developed in the
mid-twentieth century was built by the founding
fathers of modern sociology around the turn of the
century, especially by Emile Durkheim and Max
Weber. Weber’s idea of modernization as occidental
rationalization, empirically grounded in his political
sociology and his comparative sociology of religion,
proved enormously influential in systematic and his-
torical sociology—from Talcott Parsons to Reinhard
Bendix and S. N. Eisenstadt—as well as in history.
Weber succeeded in combining scope and historical
depthwith analytical concepts; he evaded the pitfalls of
Marxism by giving weight to cultural, religious, and
intellectual factors as well as material factors in his
view on the specificity of modern Western devel-
opment. Although the high tide of classical Weberian
sociology, and of the adoption of Weberian categories
in historical writing, may have been over since the
late 1970s or 1980s, his thought remains influential
in recent attempts at reformulating the ideas of
modernity and modernization, as Weber is now seen
less as an advocate of progress and rationalization,
and more as a shrewd observer of the deep ambiguities
of modernization and modern life.

2. Modernization and Modernization Theory in
the Social Sciences after 1945

After World War II, ‘modernization theory’ in a more
limited, very specific sense emerged in the context of
American social science, and American postwar pol-
itical culture in general. With the ‘American century’
and the vision of a ‘Pax americana’ reaching its climax,
economic, political, and social development elsewhere
in the world was increasingly viewed in the perspective
of progressive Americanization that would, in the end,
lead to a homogeneous system of modern, industrial
societies. The modernization of the West, and the US
in particular, was regarded a model for the future
development of ‘Third World’ countries, their
agrarian societies, and authoritarian political struc-
tures. The optimistic mood of social-scientific theories
in this vein, their sometimes crude and simplistic
assumptions about modernization, and their some-
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what intellectually ‘imperialist’ stance towards non-
European cultures, have been much criticized since
the late 1960s. In some areas of cultural theory and
cultural history, they have been treated with contempt
or, at best, with disregard. However, one should not
ignore the fact that in the 1950s and 1960s mod-
ernization theory marked an important step in the
professionalization of concepts of social change and
development, and in the thinking about ‘modernity’ in
general. Also, concepts of modernization developed in
sociology and political science often radiated beyond
the boundaries of their disciplines and proved very
influential in other disciplines such as history.

The approaches of modernization theory between
the 1950s and 1970s need not be described here in
detail (for an overview and literature, see Lerner et al.
1968), but it may be useful to mention some fun-
damental concepts and assumptions, especially insofar
as they inspired empirical work in historical sociology
or history proper. The classical, post-1945 moderni-
zation theory crystallized at a time when structural-
functional theory in sociology stood in high regard,
and when social and cultural problems were often
discussed in terms of a theory of social systems.
Harvard sociologist Talcott Parsons best epitomizes
this approach; like many others, he attempted to link
the somewhat static assumptions of functionalism
with more dynamic Weberian concepts of rationali-
zationandevolutionarychange inWesternhistory (see,
e.g., Parsons 1966). American modernization theory
mostly concentrated on the transition from ‘tra-
ditional society’ to industrial capitalism in the econ-
omy, and on the transition to democracy and mass
participation in the realm of politics. For Western
societies, this implied a strong focus on the nineteenth
century, a time period which at that time also became
increasingly important in the work of historians in
many countries. While quantitative approaches in
modernization theory were rarely applied in empirical
historical studies, qualitative analytical concepts
like theories of economic growth (e.g., Walt W.
Rostow, Alexander Gerschenkron) and of political
modernization, especially of state-formation and
nation-building (e.g., Karl W. Deutsch), proved
attractive for historians interested in problems of
social and institutional change.

In modernization theories of the 1950s and 1960s, a
dichotomy of ‘tradition’ and ‘modernity’ often figured
prominently; sociologists and political scientists es-
tablished catalogs with typical features of ‘traditional’
societies (e.g., agrarian, localistic, and homogeneous)
and contrasted them with features of ‘modern’
societies (e.g., urban, centralistic, and heterogeneous).
Though this seemed to confirm a static, even
ahistorical bias in modernization theory, the tra-
ditional-modern-dichotomy, which in many respects
traces back to Ferdinand Toennies’ distinction
between Gemeinschaft and Gesellschaft, became a
widespread analytical tool in history and historical

sociology in the 1960s and 1970s. Concepts such as
this, focusing on the transition from tradition to
modernity through a series of crises which modern-
izing societies had to undergo, proved attractive to
historians who were interested in the history of
revolutions or in the emergence of participatory
democracy. They also triggered a wave of empirical
work in historical sociology between the late 1950s
and the early 1970s in which historical processes of
transition to modernity were analyzed, as in Neil
Smelser’s application of Parsonian theory to English
industrialization (Smelser 1959). Other scholars made
use of Weberian concepts of comparative change
in Western and non-Western (e.g., China, Japan)
societies (see, e.g., Eisenstadt 1973, Moore 1966). This
line of research has never been completely cut off, but
it grew thinner and, in the 1980s and 1990s, stood
under an ever larger shadow of cultural theory and
anthropology, that is, of disciplines and approaches
which fundamentally questioned the assumptions of
macrosociological, Western-oriented modernization
theory.

3. Modernization and Modernization Theory in
Historical Work

Historians in many Western countries have found
theoretical concepts on modernity and modernization
increasingly interesting since the 1950s, and especially
during the 1960s and 1970s. There are several reasons
for this. First, the postwar modernization theories
were more than an intradisciplinary project; they
served as an expression of a general mood and
intellectual climate—of progress, of Western success,
etc.—that did not leave academics from other disci-
plines, particularly in the humanities, unaffected.
Second, the discipline of history at that time was very
much in search for new approaches, for new master
narratives, whichwould be able to support the ongoing
broad expansion of history into the fields of social and
economic history. At the same time, more historians
became interested in comparative or international
history, and modernization theory offered ways and
concepts of pursuing such approaches. Third, the
period of the 1950s to the 1970s was characterized by
an intense cooperation between historians and social
scientists; historians were looking for theoretical
models in sociology and political science, while on the
other hand, students of these disciplines attempted to
treat their subjects—the formation of societies, the
building of nation-states, or the emergence of party
systems—with more historical depth (Kocka 1996). In
a very general sense, inwhich ‘modernization theory’ is
not understood as a coherent theoretical concept, but
more as a diffuse historical ‘plot structure’ of societal
modernization, economic progress, and political
democratization, it may indeed be said that ‘The
quintessential professionalized historical discourse of
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the first postwar decades was modernization theory’
(Applegate 1999, p. 1162). However, this statement
could also be made for much of nineteenth- and early
twentieth-century liberal (‘Whig’) historiography; and
even in the 1960s or 1970s, it was always a small
minority of historians who made explicit use of social-
scientific concepts of modernity and modernization in
their empirical work. Also, national cultures and
traditions of historiography diverged very much in
that regard. While Anglo-American ‘empiricist’ cul-
ture generally worked as a barrier against the intrusion
of theoretical concepts in historical writing, German
scientific culture, with its strong traditions of fun-
damental theorizing, encouraged the adaptation of
such concepts. American (US) and German histori-
ography can serve as examples for a somewhat closer
look at the role of modernization theory in the
discipline of history.

3.1 USA

The fact that the US were the seedbed for the most
influential modernization theories after 1945 might
induce the assumption that concepts of modernization
have been widely adopted by American historians, but
that is not the case, at least not with modernization
theories in a more limited, social-scientific meaning of
that term. It is true that American historiography had
a long tradition of ‘progressivist’ interpretation of its
nation’s history, even before the rise of the ‘Progressive
Historians’ at the beginning of the twentieth century.
Indeed, it is safe to say that a progressivist impulse
constituted the very beginnings of American national
historiography in the early nineteenth century (e.g.,
George Bancroft). After the nineteenth-century idea of
progress had lost much of its original persuasion,
modernization theory offered a somewhat more sophi-
sticated replacement. Yet, as Dorothy Ross has
maintained, ‘Its ideological use, reductionism, and
historical determinism made historians wary of it from
the start,’ and ‘Only few historical studies have in fact
openly claimed modernization as the theoretical basis
of their work’ (Ross 1998, p. 93). On the other hand,
central assumptions of modernization theory often
tacitly informed 1950s historiography, particularly in
the then predominant school of ‘consensus history,’
which sought to establish an image of America as a
country of conflict-free modernism. While it can be
argued that in this perspective America had never
been truly ‘traditional’ as European feudal societies
were, influential consensus historians such as David
Potter drew on social-scientific notions of a mod-
ernizing American character; Potter (1954), for
example, explicitly referred to David Riesman’s theory
of a transition from ‘inner-directed’ to ‘other-directed’
man. Similarly, it is very common among American
historians to point to a fundamental dichotomy

between Gemeinschaft and Gesellschaft, and to use this
distinction for describing modernization processes, or
historical developments that lead in the direction of a
growing social complexity and differentiation. In what
can be regarded as one of themost important historical
case studies on American modernization, Robert
Wiebe has argued for a fundamental change in the
organizing principles of American society in the
decades around 1900, a change which he describes as
the transition from ‘island communities’ with their
communal values to a technological and industrialized
order shaped by the bureaucratic mentality of a new,
professional middle class (Wiebe 1967). Still, Amer-
ican historians have generally been hesitant in ex-
plicitly using modernization theories from sociology
or political science; even more so since around 1980,
when the culturalist turn in the humanities generated
additional skepticism about master narratives of
progress and linear development.

3.2 Germany

In parts of the West German historical profession
during the 1960s, an intellectual climate very favorable
to the reception of ideas on modernization in general,
and of social-scientific theories of modernization in
particular, developed. It was part of a broader,
international tendency toward social and economic
history in the postwar decades, at the expense of the
more traditional political and diplomatic history, but
probably even more important were factors specific to
German history, and to the German political situation
after the Third Reich. As a younger generation of
academics began to orient themselves toward the
West, especially the US, they opened up for new
theoretical and interpretative concepts brought for-
ward by American social science; and modernization
theory with its broad perspectives on comparative
social change was regarded as one of the most intel-
lectually promising programs (Wehler 1975). The
experience of fascism and the Holocaust in Germany
lead many historians and social scientists to ask for
long-term developments in German history respon-
sible for the German inclination towards authoritarian
government in the twentieth century, and the answer
was found in failures of the modernization process in
Germany especially since the mid-nineteenth century,
after the revolution of 1848 and Bismarck’s unifi-
cation of Germany.

In a book enormously influential with the general
public and professional historians alike, sociologist
Ralf Dahrendorf eloquently elaborated the notion of
Germany as a country being unable to adapt its
institutional structures and its mentalities to the
necessities of a ‘modern’ society. Paradoxically,
Dahrendorf argued, only the results of the National
Socialist regime finally threw Germany into modernity
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(Dahrendorf 1965). In the following two or three
decades, much of nineteenth- and twentieth-century
German social history was influenced by an inter-
pretive framework of a German ‘Sonderweg’ into
modernity, that is, a specific course of German history
characterized by deficient modernization, with the
transition to democracy and to modern civil values
lagging behind other Western countries (see Kocka
1999). As German social historians, more so than their
colleagues in the UK, France, or the US, were
interested in theoretical concepts of social history and
social change, they also undertook efforts at explicitly
using social-scientific modernization theories in their
empirical work and in their writing of history. The
most ambitious and widely discussed project in this
vein is Hans-Ulrich Wehler’s multi-volume ‘Deutsche
Gesellschaftsgeschichte,’ a broad attempt at synthesiz-
ing modern German history with a focus on social and
economic structures, and with a discussion of Ger-
many’s specific modernization problems as its red
thread and intellectual core (Wehler 1987–95).

In Wehler’s work as well as in German history in
general, however, Weberian concepts of modernity
and of comparative social change increasingly super-
seded, especially since the 1980s, concepts from
contemporary American social science. A Weberian
perspective seemed to offer more historical depth,
going beyond the assumption of a sharp break be-
tween the ‘traditional’ and the ‘modern’ world in the
nineteenth century. Even more important, as naively
optimistic versions of modernization theory became
less persuasive in the 1980s, Max Weber’s emphasis on
the ambiguities of modernization, on the complicated
web of gains and losses called forth by the Western
rationalization process, looked more attractive to
many historians. In this perspective, the failures of
German history culminating in the Third Reich were
not simply caused by a modernization lag, but were, at
least in part, inherent problems and results of mod-
ernity itself. This fundamental shift in the assessment
of modernity and modernization, however, was not
restricted to Germany, but can be traced as a general
trend in historical and social-scientific thought since
the 1980s.

4. From Modernization to Modernity: Critique
and Reappraisal Since the 1980s

Since around 1980, postwar concepts of modern-
ization and modernity have come under heavy attack,
in history as well as in the social sciences and
humanities in general. Within the overall trend toward
a more critical, or skeptical, appraisal of moderni-
zation in history, it is important to distinguish
several strands, even if they often overlap in historio-
graphical practice.

4.1 The Problem of Early Modern History

In many Western countries, the history of what in
English-language usage is called the ‘early modern’
period, that is, the history of the sixteenth to eighteenth
centuries, has witnessed an unprecedented expansion
since around 1970—particularly in Germany and the
US, perhaps less so in the UK and France (where the
history of this period is called ‘histoire moderne’). As
social historians have taken a much closer look at
societies which according to social-scientific modern-
ization theory are ‘traditional’ and ‘static’ societies, it
appears that Western societies before the industrial
and democratic revolutions were not so traditional
after all, but quite dynamic and expansive. This has
been a heavy blow to theoretical and historical
assumptions about a sharp break between traditional
and modern societies that presumably happened (in
North America and Western Europe) in the decades
around 1800. It has thus prompted historians to ask
for ‘modern’ structures in earlier times, and for
continuities of ‘tradition’ in the industrial period, with
the effect of further questioning historiographical
models of modernization as teleological evolution and
linear progression. Among interpretations of long-
term change in Europe since the Middle Ages, German
sociologist Norbert Elias’ theory of the civilization
process proved very stimulating among historians
from the late 1970s, perhaps because his perspective
on civilization is compatible with both ‘optimistic’
and ‘pessimistic’ viewpoints on modernization (Elias
1976). A ‘pessimistic’ reading of Elias focuses on the
process of growing ‘discipline,’ self-control, and op-
pression, in many ways similar to Michel Foucault’s
understanding of modernity that became influential at
about the same time. Especially in French and Italian
historiography on the early modern era, modern-
ization was now regarded as a strategic project of
literate elites for the suppression of popular culture
and ordinary people (see, for example, Muchembled
1978).

4.2 Cultural Modernity in the Twentieth Century

Along with the ‘culturalist turn’ in the humanities,
with the emergence of cultural anthropology as a
paradigmatic discipline for the whole field of hum-
anities, the core meaning and content of the concept
of ‘modernity’ has shifted from economy to culture.
When historians, and scholars in general, talk about
modernity, they now hardly ever refer to the economic
modernity that originated in the European and North
American industrial revolutions, as was the case
between the 1950s and 1970s. Instead, they refer to the
idea of a specifically modern culture, that is, to the idea
that modernity is defined by certain attitudes and
belief systems, by models of cultural expression as they
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have been shaped, for example, by the mass media. It
is important to recognize that the idea of modernity as
culture is by no means new; after all, the ‘Querelles’ of
the seventeenth century were about culture, and a
cultural approach to the understanding of modernity
is central to writers like Baudelaire in the nineteenth
century as well as to many Neo-Marxian strands of
thought in the twentieth century, from Gramsci to
Adorno and Habermas. In recent years, the current
experience of a new information and knowledge
revolution has directed attention towards the role of
science and knowledge in the formation of modern
culture; again, it can be said that modernity now
appears to be less a product of economic forces, and
more a product of systematic knowledge, its repro-
duction and its application through the emergence of
a system of scientific disciplines.

Two further changes go along with this shift from
economy to culture. First, instead of using the term
‘modernization’ (and hence emphasizing a processual
change), many cultural theorists and historians now
prefer to talk about ‘modernity’ or ‘modernism’
because they have become uncertain whether the
notion of the modern and the idea of progress and
development should be linked closely to one another,
as was the case with the ‘older’ modernization theories.
Second, although ‘modernity’ may be used very widely
to characterize cultural innovation in different his-
torical times, there is a clear propensity to concentrate
on the twentieth century, and define the twentieth
century as an age of modernity—whereas former
modernization theories, as has been pointed out
before, tended to see the nineteenth century as the
crucial breakthrough period of the modern. Particu-
larly in American and in German historiography, the
beginning of the twentieth century is now regarded as
a period of fundamental change in society and culture,
as a time when modern, urban mass-society as we still
today know it, first crystallized. Instead of pointing to
industrial production forces, historians have come to
view the beginnings of a consumer society as a strong
indicator for modernity (see, e.g., Dumenil 1995).

4.3 Contradictions of Modernity

It has already been mentioned that postwar modern-
ization theories have come under attack for their
sometimes all too simplistic constructions, for their
bias on Westernization, and for their claim that
modernization unmistakably effected economic or
political ‘progress.’ As historians have started to ask
for the ‘social costs’ of modernization, for the ex-
perience of the ‘losers’ in this process, the balance
sheet began to look different. However, the assump-
tion now is often not just that modernization had some
ambivalent consequences or side-effects, but that
modernization and modernity in themselves carry
some dangerous, anti-civilizatory and eventually cata-

strophic potentials. Like the concept of ‘cultural
modernity’ sketched before, the notion of inherent
contradictions of modernity is very much grounded in
the historical experience of the twentieth century:
namely, in the experience of dictatorship and totali-
tarianism, of mass murder and ethnic cleansing. Those
dark sides of twentieth century history can no longer
be persuasively explained as abnormal aberrations
from an otherwise successful path of modernization;
modernization and modernity rather look janus-faced;
they bear in them the potentials for both civilization
and barbarism, and there is no way of neatly separat-
ing those two sides. In the 1980s, twentieth century
German history provided the first important paradigm
for this interpretation. In research about Weimar and
Nazi Germany, it turned out that modernism, or the
quest for modernization, could be politically reac-
tionary in both its intentions and its effects (Herf
1984). During the 1990s, a fierce debate was fought
among German historians over the question of the
ostensible ‘modernity’ of National Socialism (see Frei
1993). At the same time, the Holocaust perpetrated by
Nazi Germany came to be seen as a paradigm for
general contradictions of the modernization process; it
hinted at contradictions not only apparent in German
history, but also in the history of Western civilization
as a whole. Sociologist Zygmunt Bauman in a widely
received book maintained that ‘The Holocaust was
born and executed in our modern rational society’
(Bauman 1989 p. X). Hence, the Holocaust poses a
question not just to German history, but to ‘Western
civilization’ as a whole. The Holocaust, in other
words, in the 1990s often serves as a metaphor for the
potentially murderous implications of modernity and
modernization in the Western trajectory.

4.4 From Modernity to Postmodernism?

Instead of reformulating modernization into mod-
ernity and pointing at its contradictions, a second way
of dealing with the widespread discontents with the
postwar modernization theories in the 1980s was to
leave the ‘modern’ behind and claim a new era of
‘postmodernism,’ and the reign of postmodern in-
tellectual principles in the humanities and social
sciences. In the fields of literature, political science,
and cultural criticism, the impact of the postmodernist
impulse has been enormous, but historical discourse
has been much less influenced by it in all major
Western countries. Although some claims about the
‘end of history’ or the ‘end of modernity’ resonated
among historians, hardly any serious attempts were
undertaken to conceptualize ‘postmodernity’ as a
distinct epoch in the context of historical period-
ization. Nor have there been many efforts at describing
certain social or cultural phenomena of the twentieth
century under the heading of postmodernism in a way
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that was comparable to the notion of a modernist
culture that emerged during the same time.

As a methodological and theoretical concept, post-
modernismwas somewhatmore successful. Borrowing
from literary and cultural theory, historians in the late
1980s and 1990s discussed whether the time-honored
claims of historiography to objectivity and factuality
could still be sustained, and whether the narrative
master-plots of history—ofwhich ‘modernization’ was
one of the most important—should be followed in
historical writing at all (for a fair, yet critical discussion
of these issues, see Appleby et al. 1994). In its resistance
against the modernization master narrative of history,
the postmodernist impulse shared some of the more
general skepticism about linear-progressive theories of
history and social development, but it soon turned out
that any contemporary reformulation of moderniz-
ation concepts, however critical it was considering the
ecological crisis, ethnic mass murders, or the chal-
lenges of multiculturalism, would be best advised to
stick to the category of modernity. For to claim a new,
postmodern era did not eventually promise to be
helpful in the attempt at explaining the often bitter
consequences of modernity and modernization, an
attempt that most historians and social scientists still
find necessary.

5. Toward a New Theory of Modernization?

While historians are still debating the end of modern-
ization, and the demise of the grand narrative of
modernization in historical writing, the concept of
modernization haswitnessed a remarkable renaissance
in sociology since the mid- to late-1980s (Mergel 1997,
p. 203). The experiences of ecological crisis and ca-
tastrophe on the one hand, and of economic global-
ization and a worldwide diffusion of cultures on the
other hand, has made sociologists think anew about
societal change on a macro-level, on differences
between tradition and modernity, and on the possible
course and direction of social evolution at the turn
of the millennium. The enormous dynamics of change
in contemporary society is now being conceived as an
equivalent to the major transition described by older
modernization theories as a shift from agrarian to
industrial societies. As the classical form of industrial
societies is coming to an end, Ulrich Beck has argued,
it is becoming ‘tradition’ itself, a tradition that is now
undergoing a process of second-degree rationalization
(Beck 1986). Industrial society was only ‘half-modern’
and is now being dissolved in a process called ‘reflexive
modernization,’ because the modernization process is
becoming reflexive by being reproduced and pushed
forward in scientific and public discourses about the
problems generated by it.

The concept of reflexive modernization has also
been suggested by Anthony Giddens in what he calls
an ‘institutional analysis of modernity with cultural

and epistemological overtones’ (Giddens 1990, p. I, cf.
Beck et al. 1994). For Giddens, the dynamism of
modernity derives from (a) a separation of time and
space (‘time-space-distanciation’); (b) the ‘disembed-
ding’ of social systems in an increasingly globalized
world; and (c) a reflexive ordering and reordering of
social relations, affected by continual inputs of knowl-
edge (Giddens 1990, pp. 16–7). In this second stage, or
‘radicalizedmodernity,’ social change is not any longer
comparable to a car controlled by the driver, but is like
a ‘juggernaut’—‘a runaway engine of enormous power
which, collectively as human beings, we can drive to
some extent, but which also threatens to rush out of
our control and which could rend itself asunder’
(Giddens 1990, p. 139). In Giddens’ view, globaliz-
ation is not simply a spreading of Western culture
and economy throughout the world; yet he firmly
remains committed to the idea of modernity as a
Western project.

Other authors, who argue from a ‘post-colonial’
political and epistemological perspective, are more
skeptical about the Westernness of the ongoing
modernization process. As traditional spatial bound-
aries disappear, cultures overlap and identities become
hybrid creatures with different cultural backgrounds.
The result, then, is not a continuation of Western
modernity, but a new plurality of modernities
(‘multiple modernities’) without a clear priority of the
West (see Appadurai 1996).

However, as a common denominator of all these
approaches, an emphasis on the spatial reordering of
social relations and on the complicated relationship
between globalization and local identity formation
emerges. The new theories about reflexive and global
modernization are important because they shift at-
tention from a somewhat static notion of cultural
modernity back to modernization as a process in time,
and that is, among other things, what makes them
particularly promising in the field of history. On the
other hand, their understanding of historical pro-
cesses, especially their assessment of social change in
the period of the first (industrial) modernization and
prior to it, is often superficial, and sometimes naı�ve.
Historians are just beginning to discuss the new macro-
sociological theories of modernization, and perhaps a
fruitful dialogue between historians and sociologists
will develop in the near future. The idea of modern-
ization has weathered many storms and changed its
appearance, but it seems that it still offers an in-
dispensable clue to the historical and sociological
analysis of long-term changes in society and culture.

See also: Differentiation: Social; Evolution, History
of; Modernity; Modernity: Anthropological Aspects;
Modernity: History of the Concept; Modernization,
Political: Alternate Paths; Modernization, Political:
Development of the Concept; Modernization, Socio-
logical Theories of; Progress: History of the Concept;
Social Evolution, Sociology of
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Modernization, Political: Alternate Paths

Political modernization has three different, yet related,
meanings. In political discourses, it refers to successful
and enduring adaptation of a nontraditional political
system to societal change in a way which secures
system maintenance and political innovation. Political
modernization may also be used of political develop-
ment of a previously nonmodern or semi-modern
political system to a higher level of political modernity.
The most widespread use of political modernization is
that of a long-term, deep-seated transformation of a
nonmodern, mostly traditional political system in a
post-traditional modern political order.

1. The Term Political Modernization

The defining characteristics of political modernization
embrace above all (a) ‘rationalization of authority’
(i.e., the replacement of traditional political authority
by single, secular, national political authority), (b)
‘differentiation of new political functions and the
development of specialized structures to perform these
functions,’ and (c) ‘mass participation’ in politics
(Huntington 1966, p. 378). All these characteristics
may be framed by a democratic political order, such as
in a constitutional democracy, a semi-democratic
order or a nondemocratic political system, as in the
socialist countries in Central and Eastern Europe.

Political modernization may include the trans-
formation of an autocracy in a democracy, or the
transformation of a regime with limited political
participation in a political system dominated by mass
participation, continuous differentiation, unification
and centralization of the political system, and com-
petitive struggles for the acquisition of power. But it
has also been common in modernization theories of
the 1950s and 1960s to refer political modernization
to socioeconomic and political development in non-
democracies, such as in the former socialist countries
in Central and Eastern Europe, or in more or less
advanced autocracies (see, for example, Rustow 1967,
pp. 249–58, 272–82, and Zapf 1991). Despite the
diversity of politically modern regimes, the most
advanced states of political modernization are com-
monly attributed to the constitutional democracies of
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post-World War II North American or West Euro-
pean origin.

In contrast to premodern political systems, the
complexity of the political functions and the com-
plexity of political survival are significantly larger
within the context of advanced levels of political
modernization. Following Samuel Eisenstadt’s con-
tribution to modernization theory (Eisenstadt 1973),
this can be attributed largely to the twofold task
confronting rulers within advanced political moder-
nity: To cope simultaneously with objective pending
problems, including mobilization of economic re-
sources and taxation, and to mobilize permanent
political support.

2. Routes to Political Modernization

Many routes lead to political modernization. The
most ancient route has been that of Western Europe.
That trajectory was mainly derived from, or overlaid
with, conflicts of class. A second route was opened
through the creation of overseas migration to the New
Worlds of North America and Australasia. Political
development in the ‘colonial zone’ (Therborn 1995,
p. 6) marked a third path to political modernization. A
fourth route has resided in those cases in which a
policy of defensive modernization, initially adopted
mainly for the purpose of strengthening the ‘power
state,’ was ultimately conducive to democratizing the
polity of the country, such as in Japan and South
Korea, for example.

A fifth trajectory to political modernization has
taken place in Central and Eastern European post-
communist countries. That path involves two modern-
ization processes: First, authoritarian modernization
until the fall of the Iron Curtain between Eastern and
Western Europe in 1990, and, second, advanced
‘modernization of modern states’ (Zapf 1991) in the
period after 1990. Thus, political modernization exists
within diverse political, cultural, and economic con-
texts. It is by no means confined to socioeconomically
developed or relatively rich nations, and it is not an
exclusive trademark of democratic countries.

3. Simple and Complex Patterns of Political
Modernization

The plurality of routes that led to political moderniz-
ation, and the heterogeneity of the outcome, have
challenged the conventional wisdom of socioeconomic
theories of modernization. In a stylized fashion, one
can distinguish between theories of ‘simple’ and
‘complex’ patterns of political modernization.
Theories of simple political modernization patterns
tend to regard modernization of the polity as relatively
uniform, homogeneous, stable, irreversible, and
largely free of major crises. This family of theories also

expected more benefits than costs from political
modernization. In contrast to this, theories of complex
modernization patterns tend to conceptualize the
process of political modernization as heterogeneous,
pluralistic, precarious, crisis-ridden, and reversible.
Moreover, these theories also focus attention on side
effects, unintended consequences, and massive social
costs associated with political modernization. Ac-
cording to this view, political modernization does not
necessarily generate a fairer and more efficient political
system.

The shift in focus from simple to complex patterns
of political modernization mirrors that political
modernization on the one hand, and socioeconomic
development as well as political performance on the
other, are only loosely interconnected. For example,
economic and social development may be associated
with modernity or traditionalism, and with democra-
tization or maintenance of authoritarian regimes. The
latter is exemplified by the former socialist countries in
Central and Eastern Europe; contemporaneous ex-
amples include the economically advanced oil-export-
ing states in theMiddle East. Furthermore, democratic
modernization can be achieved not only at a relatively
advanced stage of socioeconomic development, but
also on a far lower level. With development, A.
Przeworski and F. Limongi (1997, p. 178) have argued,
democracy can flourish in poor countries. This view is
evidenced by both the democratization of former
Third World countries in the 1970s, 1980s, and 1990s,
and the maintenance of democracy in these states.
Finally, a relatively advanced stage of socioeconomic
development does not necessarily preclude the break-
down of democracy. The collapse of the Weimar
Republic inGermany in 1933 is a particularly dramatic
example of the vulnerability and fragility of a democ-
racy.

4. Determinants of Successful Paths to Political
Modernization

The plurality of routes to political modernity is
mirrored by a wide variety of factors that are con-
ducive to, or inhibit, the effort to modernize a country
politically. None of the influences on political modern-
ization is related deterministically to successful or
unsuccessful outcomes. Among the factors which
facilitate political modernization, sustained economic
growth deserves to receive the foremost mention,
while the level of economic development is, beyond a
certain threshold, not decisive. But sustained econ-
omic stagnation or a long period of economic decline
is likely to block every route to political moderniz-
ation. The driving forces of successful political
modernization include a political culture in which civil
and social rights of individuals are emphasized, and
where the right to participate in political life is
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regarded as a value. Moreover, the chances for
successful political modernization tend to be higher in
ethnically relatively homogeneous countries, and
lower in more heterogeneous states. However, ap-
propriate techniques of compromise building, such as
consociationalism, can bridge sharp ethnic differences.
The determinants of political modernization outcomes
include political action on the part of collective and
individual actors, as well as actor constellations. For
example, the distribution of power between traditional
and modernization-oriented elites is of importance,
and so, too, is the distribution of power between elites
and counter-elites. Large protest movements demand-
ing political modernization are also relevant players.
Supportive factors include coalitions between social
classes which are conducive to democracy, such as the
coalition between labor and an independent bour-
geoisie, or ‘red–green’ coalitions between labor and
independent peasants. The degree of affinity between
modernization-oriented elites and major traditional
values, as well as the preferences of the most important
societal groups, also deserve to receive mention.
Furthermore, international factors make a difference.
Democratic political modernization, for example,
flourishes within the context of a democracy-friendly
international environment. In contrast to this, an
international environment full of enemies of democra-
cies imposes major restrictions on democratic in-
auguration and consolidation. Deep-seated cultural
traditions have long been regarded as obstacles to
political modernization. However, more recent
theories point out that cultural traditions can also
contribute to political modernization, such as the case
of defensive modernization in a country ruled by
traditional elites demonstrates (see, for example, the
Japanese case in the nineteenth and twentieth
centuries).

Like other complex and dynamic processes, political
modernization generates different types of outcome—
intended and unintended. In contrast to the first
generation of modernization theory in the 1950s and
1960s, later generations place more emphasis on
unintended, if not self-destructive, outcomes, such as
the strengthening of revolutionary tendencies through
reforms, or self-destructive costs of rapid moderniz-
ation, or generation of risks for future generations,
such as high ecological costs, or irreversible policy.
This tendency manifests itself most clearly in the
theory of ‘risk society’ (Beck 1986) and the theory of
‘reflexive modernization’ (Beck et al. 1997).

See also: Democracy; Democracy, History of; Devel-
opment and the State; Development: Social-anthro-
pological Aspects; Development: Socioeconomic
Aspects; Differentiation: Social; Modernization, Poli-
tical: Development of the Concept; Rights; Secul-
arization; State Formation; State, History of; State,
Sociology of the
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Modernization, Political: Development of

the Concept

Political modernization, as a concept in the political
science literature, embraces today changes in politics
and government in individual countries and states
derived from major shifts in technology. These
changes generally involve significant shifts in the
content of work, attitudinal changes, and organiza-
tional changes that place pressure on governmental
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institutions to develop the capacity to process new
demands and issues. While the term is frequently used
in discourse regarding economic and political de-
velopment, by retaining a base in the response to
revolutions in technology it is possible to establish
greater precision and hence a better understanding of
what is entailed in these changes in politics and
government.

1. Definitional Problems

Difficulties in distinguishing between political mod-
ernization and political development remain very
much linked with the revival of the comparative
politics field in the 1960s in the shift from the study of
political institutions to political behavior. An im-
portant subset of this literature is studies of political
development and modernization. Lack of precision in
the use of ‘development’ and ‘modernization’ led to
considerable debate during the 1970s. The core issue
centered around whether or not this literature was
identified with the imposition of Western values and
perceptions of politics on the developing world. As a
consequence, during the 1980s most standard texts in
the field opted for a discussion of political change,
reviewed the literature on development and modern-
ization, and focused their attention on distinguishing
among democratic and nondemocratic forms of
governance. But during the 1990s yet another rev-
olution in technology linked to information tech-
nology, the growth of knowledge-based industries,
and the globalization of economic processes produced
major realignment in politics and economics, the
outcome of which has been a revival of interest in
political modernization. Today discussions of mod-
ernization are closely tied to those cultural, economic,
and political changes that are shifting the focus of this
discourse away from national states to global perspec-
tives on change in the contemporary world.

2. E�olution of the Concept

GabrielA. Almondplayed a major role in comparative
politics in the 1960s by calling for more work on and
attention to the dynamics of politics in the developing
word. Critical of the focus of scholarship at the time
on formal institutions in the advanced industrial
countries, Almond in particular looked to the disci-
pline of sociology for constructs and ideas more
relevant to identifying patterns and processes in
politics tied to political behavior. In the outpouring of
new research on the developing countries during this
decade, an important subset became identified with
studies of political development and modernization.
While most of this work used these terms inter-
changeably, a number of scholars attempted to in-
troduce greater precision by arguing that the source of

change in politics, economics, and society was tech-
nological change and that one needed to clarify exactly
what was the nature of this change.

Focusing attention on the industrial revolution and
the way in which it had transformed Western Euro-
pean societies and politics, the political modernization
literature centered attention on the differential impact
of these events on politics outside Europe and North
America. A key idea in the political modernization
literature of the 1960s and 1970s was that revol-
utionary changes in the nature of work triggered first
by manufacturing and later mass-based industries
necessitated fundamental changes in the way in which
government was organized and how people thought
about politics. Drawing on the work of Marion Levy,
C. E. Black, David Apter, and Dankwart Rustow
focused on different aspects of modernization. The
problem they identified was the fact that the impact of
the industrial revolution on traditional societies, far
removed from the source of economic transforma-
tions, had generated a very different set of dynamics.
But scholars differed considerably in how they ex-
plained the consequence of these changes. Generally
speaking, the literature on political development took
a broader focus in seeking to explain the evolution of
political institutions, but in the process opened up a
debate over the values that guided this research and
writing, especially in its reliance on Anglo–US norms.
This was especially the case with Gabriel Almond’s
and Samuel Huntington’s writings on development
and modernization in the developing countries.

3. Ad�ances in Modernization Theory

The response to the concentration of this new indus-
trial order first in Western Europe, its expansion to
North America, followed by the emergence of modern
Japan, triggered a debate over the sources of differ-
ential development levels. Especially after World War
II, it became clear that some national societies were
better able than others to meet the new challenges
posed by these shifts in technology. Advances in
science and technology enabled the early comers to the
industrial revolution to respond to new breakthroughs
in the organization of work, production, and scientific
knowledge which increasingly separated them from
the rest of the world. But much of the world had not
accompanied these changes and could not easily
establish a basis of self-sustaining economic activity
that could respond to these changes in technology.

This newer literature, as can be seen in Ronald
Ingelhart’s work, has sought empirically to establish
the interrelationships between cultural, economic, and
political change. By comparing and contrasting these
interactions in a broader array of countries, this work
has moved beyond a simple dichotomy of the world
into developed and developing countries. Neverthe-
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less, a debate continues over whether or not these
perspectives on development (largely heuristic) and
modernization (mostly empirical) are closely identified
with competing cultural constructs of reality, espe-
cially when one enters the political world. Hence, in
reading works in this genre it is always useful to keep
in mind that many scholars continue to see an overlap
among these concepts of development, modernization,
and westernization. This concern has continued from
the 1960s down through the 1990s, as can be seen in
the recent translation of Bertrand Badie’s Etat Importe�
(2000).

The political modernization literature, conse-
quently, has gained new life with the new emphasis on
the globalization of economic forces and the interna-
tionalization of policy issues linked to development
and modernization, as cutting edge economic concerns
have shifted from mass industries to knowledge-based
industries identified with computer-based techno-
logies. In the process a whole new literature has
emerged which links structural adjustment economic
policies, in the creation of market economies world-
wide, with fundamental change in the institutions of
state and society. As was true at the outset of this
interest in modernization in the 1960s, by the end of
the 1990s convergence in economics, politics, and
culture has spawned an interdisciplinary literature on
globalization. In both contexts, one can identify a
continuing subset of concerns with political moderni-
zation. But downsizing the state, shifting the focus of
attention in modernization initiatives downward and
outward, beyond the confines of historic concepts of
the national state, has taken on a whole new meaning
and set of challenges, as can be seen in the works of
Castells and Appadurai. In this context, structural
adjustment economic policies have placed enormous
pressure on existing national states to reduce public
employment while raising the level of expertise re-
quired of civil servants, in order to deal with increas-
ingly complex issues in regulatory policy. In this new
global setting, political modernization today, likewise,
has made it possible for small states, hitherto highly
vulnerable politically, to become competitive inter-
nationally in those instance where high concentrations
of capital, skilled human resources, and innovative
leadership can be amassed. Alternatively, one can also
identify an even larger number of economic and
political restructuring initiatives linked to decentrali-
zation and regionalization in larger national states
when new partnerships are forged among state and
local governments, postsecondary educational institu-
tions, and firms linked to the new technologies.

See also: Democracy; Democratic Transitions; Deve-
lopment: Social; Modernity; Modernity: Anthropo-
logical Aspects; Modernity: History of the Concept;
Modernization and Modernity in History; Third
World.
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Modernization, Sociological Theories of

‘Modernization,’ in social science, refers to the tran-
sition from a traditional, rural, agrarian society to a
secular, urban, industrial society. Modernization
encompasses profound economic, social, political, and
cultural changes, but the process of industrialization is
at its core. The modernization syndrome includes
urbanization, the application of science and tech-
nology, rapidly increasing occupational specialization,
rising bureaucratization, and rising educational levels.
However, the motivating force behind the process is
the fact that industrialization is a way to escape the
poverty and helplessness of subsistence agriculture.
Industrialization makes it possible to enormously
increase a society’s wealth.

By industrializing, a society could dispel hunger,
acquire the new technology now needed to compete
militarily, and attain a much longer life expectancy
than was possible in pre-industrial society. Moreover,
economic development actually seems conducive to
human happiness (though only up to a point that
today’s richest societies passed decades ago).Adopting
a life strategy aimed at getting rich becomes compel-
lingly attractive from the perspective of low-income
societies, once it has been demonstrated that it can be
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done. Although modernization has high costs, from
the perspective of most pre-industrial societies, it
seemed well worth the price.

Modernization is one of just two giant leaps forward
that have transformed the human condition. The
agricultural revolution made it possible to support
about 100 times as many people per square mile as
were possible in hunting and gathering societies,
making civilization—that is, settled communities with
specialized farmers, artisans, merchants, soldiers and
officials—possible. The industrial revolution raised
productivity by another 100-fold. But while it took
thousands of years for the discovery of agriculture to
transform the world, the industrial revolution spread
throughout the world in only two centuries.

Karl Marx was the earliest and most influential
modernization theorist. His failures as a prophet are
well documented, but he correctly foresaw that
industrialization would transform the world. When
Marx was writing Das Kapital in the 1860s, only a
handful of societies were industrialized; in the twenty-
first century, almost every society on Earth is at some
stage of the industrialization process.

Modernization dismantles a traditional world in
which the meaning of life is clear. The warm, personal
ties of communal societies give way to an impersonal,
competitive life style geared to individual achievement.
It brings what Max Weber called ‘the disenchantment
of the world,’ eliminating the supernatural forces that
preindustrial cultures held responsible for what
happens in the world, substituting a scientific in-
terpretation. Industrialization vastly increases pro-
ductivity, but its early phase gave rise to inhuman
working conditions. Marx criticized not only the
ruthless economic exploitation of early capitalism, but
also the tremendous psychological costs of industrial-
ization, which he referred to as ‘alienation;’ the
industrial worker feels estranged from work because
the task has become fragmented, undemanding, and
meaningless. Unlike traditional crafts, mass pro-
duction labor does not challenge one’s creative fac-
ulties. The industrial worker also feels alienated from
the product of work, having no control over how it is
manufactured and distributed. A tremendous increase
in wealth is achieved at the cost of reducing the human
workers to mere ‘hands.’

Emile Durkheim argued that modernization brings
anomie. The decline of religion and community
removes traditional restraints on the individual’s
aspirations, allowing them to grow without limits.
Modernization introduces competition that stimulates
unrealistic expectations, without providing the means
for their realization. The result is an increase in suicide,
crime, and mental disorder.

Weber saw the rationalization of society as an
inexorable aspect of modernization; though it facili-
tated economic growth and public order, rationaliz-
ation was forcing humanity into a painfully narrow
iron cage of bureaucracy and mass production. A

single-minded focus on immediate means was driving
out the rationality of ultimate ends.

In knowledge societies, this trend may be beginning
to reverse itself; a growing segment of the population
is concluding that the price is too high. Rationality,
science and technology are here to stay, but their
relative priority and their authority among the publics
of rich societies are declining.

1. Coherent Syndromes of Change: Why do
Things go Together?

A central claim of modernization theory is that
economic development, cultural change, and political
change go together in coherent, and to some extent,
predictable patterns. Once a society starts to indus-
trialize, a variety of related changes become almost
inevitable, such as urbanization and bureaucratiz-
ation, and eventually, changing gender roles. These
consequences are not iron laws of history, but the
probability is high that they will occur, once a society
has embarked upon industrialization.

Industrialization also brings ‘social mobilization,’
or rising levels of mass participation. As Daniel Lerner
(1958) andKarlDeutsch (1961) pointed out, urbanized
populations are easier to organize than a scattered
peasantry and a literate public finds it easier to keep in
touch with what is happening on the national scene,
becoming increasingly articulate. With social mobili-
zation, a growing proportion of the population be-
comes politically relevant. Representative democracy
becomes possible but not inevitable: throughout most
of the twentieth century, it was unclear whether
fascism, communism, or democracy would triumph.
All three of these systems mobilized mass political
participation, but the fascist and communist versions
did so in the service of one-party authoritarian
systems.

Although a variety of social theorists agree that
technological and economic changes are linked with
predictable patterns of cultural and political change,
there has been continuing debate over the causal
linkages: does economic change cause cultural and
political change, or does it work in the opposite
direction?

Marx emphasized economic determinism, arguing
that a society’s technological level shapes its economic
system, which in turn determines its cultural and
political characteristics. Given the technological level
of the windmill, a society will be based on subsistence
agriculture, with a mass of impoverished peasants
dominated by a landed aristocracy. The steam engine
brings an industrial society in which the bourgeoisie
becomes the dominant elite, exploiting and repressing
an urban proletariat.

Weber, on the other hand, argued that culture was
not just an epiphenomenon of the economic system,
but an important causal factor that can shape econ-

9966

Modernization, Sociological Theories of



omic behavior, as well as being shaped by it. Thus, the
emergence of the Protestant Ethic facilitated the rise of
capitalism, which contributed to both the Industrial
Revolution and the Democratic Revolution.

Some of Marx’s successors shifted the emphasis
from economic determinism toward a greater em-
phasis on the impact of ideology and culture. Thus
Lenin argued that by itself, the working class would
never develop sufficient class-consciousness for a
successful revolution; they needed to be led by an
ideologically aware vanguard of professional revolu-
tionaries.

Mao emphasized the power of revolutionary think-
ing even more strongly. Breaking with Marxist or-
thodoxy, he believed that China need not wait for the
processes of urbanization and industrialization to
transform her. If an ideologically committed cadre
could instill sufficient enthusiasm among the Chinese
masses, a communist revolution could succeed even in
an agrarian society.

The classic versions of modernization theory were
deterministic, with the Marxist version tending toward
economic determinism, and the Weberian version
sometimes tending toward cultural determinism. A
more recent view is that the relationships between
economics and culture and politics are mutually
supportive, like the various systems of a biological
organism. It is pointless to ask whether the behavior of
the human body is really determined by the muscular
system, the nervous system, or the respiratory system
as each plays an essential role, and life ceases if any of
them breaks down. Similarly, political and economic
systems require a supportive cultural system—other-
wise they would need to rely on naked coercion, which
rarely endures for long. Conversely, a cultural system
that was incompatible with its economic system would
be unlikely to survive.

In the course of history, numerous patterns of social
organization have been tried and discarded, while
other patterns eventually became dominant. At the
dawn of recorded history, hunting and gathering
societies prevailed, but the invention of agriculture led
to their almost total disappearance. They were dis-
placed because agriculture has functional advantages
over hunting and gathering. Similarly, within two
centuries after it emerged, industrialization was adop-
ted (at least as a goal) by virtually every society on
earth.

2. Religion and Economic Growth

Changing values can influence economic behavior.
The classic example is the rise of the Protestant Ethic,
which seems to have played a crucial role in the
emergence of capitalism, paving the way for the
Industrial Revolution.

Virtually all agrarian societies, including medieval
Christian Europe, stigmatized social mobility. The

main source of wealth is land, which is in fixed supply
and the only way to become rich was by seizing
someone else’s land—probably by killing the owner.
Such violence threatened the survival of any society,
and was repressed by norms that emphasized ac-
ceptance of the status into which one was born, and
stigmatized the economically ambitious. At the same
time, traditional societies emphasized duties of sharing
and charity—which helped compensate the poor for
the absence of social mobility, but further undermined
the legitimacy of economic accumulation.

In these societies, social status is hereditary rather
than achieved, and the culture encourages people to
accept their social position in this life, emphasizing
thatmeek acceptance anddenial ofworldly aspirations
will be rewarded in the next life. Aspirations toward
social mobility are sternly repressed. Such value
systems help to maintain social solidarity and dis-
courage economic accumulation in a variety of ways,
ranging from norms of sharing, to the potlatch and
similar institutions in which one attains prestige by
recklessly giving away one’s worldly goods.

A central element in the rise of modernity was the
movement away from inherited status to impersonal,
achievement-based roles. For modern economic de-
velopment to take place, traditional value systems
must be shattered.

In Western society, the Protestant Reformation
helped break the grip of the medieval Christian
worldview on a significant part of Europe. It did not
do this by itself. The emergence of scientific inquiry
had already begun to undermine this worldview.
However, Weber’s emphasis on the role of Prot-
estantism captures an important part of reality. Prior
to the Reformation, Southern Europe was economic-
ally more advanced than Northern Europe. During
the three centuries after the Reformation, capitalism
emerged—mainly in Protestant countries, and among
the Protestant minorities in Catholic countries. Within
this cultural context, economic accumulation was no
longer despised. Quite the contrary, it was highly
respected because it was taken as evidence of divine
favor: those whom God had chosen, he made rich.

Protestant Europe manifested a subsequent econ-
omic dynamism that was extraordinary, moving it far
ahead of Catholic Europe. Shifting trade patterns,
declining food production in Southern Europe and
other factors also contributed to this shift, but cultural
factors played a major role. Throughout the first 150
years of the Industrial Revolution, industrial devel-
opment took place almost entirely within the Prot-
estant regions of Europe, and the Protestant portions
of the New World. This began to change only during
the second half of the twentieth century, when those
regions that had been most strongly influenced by the
Protestant Ethic—and had become economically
secure—began to de-emphasize economic growth.
They did so precisely because they had become
economically secure. At the same time, an entre-
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preneurial outlook had emerged in Catholic Europe
and (even more strikingly) in East Asia, both of which
showed higher rates of economic growth than Prot-
estant Europe. The concept of the Protestant Ethic
is outdated if understood as something that can only
exist in Protestant countries. However, the more gen-
eral concept that culture influences economic growth,
is a crucial insight.

Modernization involves a shift from a religion-
oriented worldview to a rational-legal worldview.
Rationalization favors the emergence of a capitalist
economy, with its rational organization of labor and
its rational calculation of profit and loss. Key com-
ponents of this process are secularization and
bureaucratization.

2.1 Secularization

Religion loses its centrality in the life of the society,
losing the legitimating power it has in nonindustrial
societies. For Weber, the rise of the scientific world-
view—a cognitive change—was the crucial factor that
led to the decline of the sacred�pre-rational elements
of religious faith. But more recently, the rise of a sense
of security among the publics of advanced welfare
states has also contributed to the decline of traditional
religious orientations. The cognitive interpretation
implies that secularization is inevitable: scientific
knowledge can diffuse across national boundaries
rapidly, and its spread is more or less irreversible. By
contrast, the rise of a sense of security among mass
publics takes place only after a society has successfully
industrialized, and can be reversed by economic
decline. Thus, although scientific knowledge has been
permeating throughout the world for many decades,
religious fanaticism continues to flourish in societies
that are still in the early stages of industrialization, and
fundamentalist movements continue to emerge among
the less secure strata of even the most advanced
industrial societies.

2.2 Bureaucratization

Secularization paved the way for another key com-
ponent of modernization: the rise of ‘rational’ organiz-
ations, based on rules designed to move efficiently
toward explicit goals and with recruitment based on
impersonal goal-oriented achievement standards. A
prerequisite for bureaucratization was the erosion of
the belief systems supporting ascriptive traditional
authority and zero-sum economies, and their replace-
ment by achievement-oriented, rational, and scientifi-
cally-oriented belief systems that supported the auth-
ority of large, centralized bureaucratic states geared to
facilitating economic growth.

Along with this went a shift of prestige and
socioeconomic functions away from the key insti-

tutions of traditional society—the family and the
church—to the state, and a shift in economic activity
from the small family enterprise to mass production
that was state-regulated or even state-owned. Glo-
bally, it was a shift of prestige and power from society
to state.

During the industrializing phase of history, it
seemed that social evolution meant ever-increasing
subordination of the individual to a leviathan state
with superhuman powers. The state would become an
omnipotent and benevolent entity, replacing God in a
secular world. For most of the nineteenth and twen-
tieth centuries, the dominant trend was a shift from
societal authority toward state authority, manifested
in the apparently inexorable growth of the economic,
political, and social role of government. Even non-
Marxist thinkers such as Joseph Schumpeter reluc-
tantly considered the triumph of socialism to be
inevitable.

The socialist leviathan state did not turn out to be
the wave of the future. Instead, the expansion of the
bureaucratic state eventually approached a set of
natural limits, and change began to move in a new
direction in postindustrial society.

2.3 Indi�iduation

Individuation with industrialization, the erosion of
religious social controls opened up a broader space for
individual autonomy, but this space was largely taken
up by growing obligations to the state. The core
function of culture in traditional society was to
maintain social cohesion and stability in a steady-
state economy. Norms of sharing were crucial to
survival in an environment where there was no social
security system and here were no unemployment
benefits; in bad times, one’s survival depended on how
strongly the norms of sharing were inculcated. In
traditional societies, people feel a strong obligation to
help take care of their brothers, sisters, cousins, nieces,
nephews, old friends, and neighbors. These norms
may make the differences between survival and death.
In modern societies, this sense of obligation has greatly
eroded.

3. Modernization and Westernization

Much of the early modernization literature equated
modernization with Westernization. This emphasizes
superficial aspects of modernization and ignores the
core process. Wearing Western clothing was not
crucial but industrialization was. Though the indus-
trial revolution originated in the West, this process is
not inherently Western. The goal of industrialization
has now been adopted by almost every society on
earth, and non-Western societies show no sign of
wishing to abandon it. It is being pursued in the
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twenty-first century with more enthusiasm in the non-
Western world than in the West.

Even by obvious external indicators, the tendency
to equate modernization with Westernization has been
obsolete since the 1980s, when Japan became the
world’s leading automobile producer and attained the
highest GNP per capita of any major nation. There is
nothing uniquely Western about technology or bu-
reaucratic rationality. China was technologically the
most advanced society in the world for most of the
past 2000 years, and bureaucracy originated in China.

3.1 A Change in the Direction of Change?

Modernization is not linear. Today, some of the trends
linked with the rise of industrial society have reached
their limits, and change is taking a new direction in the
richest societies. The prevailing direction of devel-
opment has changed in such fundamental ways that it
might be appropriate to describe what is going on at
the beginning of the twenty-first century as ‘post-
modernization,’ rather than ‘modernization.’ Mod-
ernization is still at the center of the stage in developing
societies. However, in the richest ‘industrial’ societies,
tertiary sector workers have become far more nu-
merous than industrial workers have and in the US a
majority of the labor force is employed in the ‘know-
ledge’ sector alone.

The urge to survive is common to all creatures, and
normally survival is precarious, since the population
of any organism tends to rise to meet the available
food supply and then is held constant by starvation,
disease, or predators. Until very recently, the survival
of most human beings was precarious.

The economic miracles and the welfare states that
emerged after World War II gave rise to a new stage of
history, and ultimately laid the way for the rise of
postmodern values. Fundamental changes in forma-
tive experiences have given rise to a distinct value
system among a growing segment of those raised in
advanced industrial societies. The postwar birth co-
horts in these societies grew up under conditions
profoundly unlike those that shaped previous genera-
tions. First, the postwar economic miracles produced
levels of prosperity that were literally unprecedented
in human history. This alone would tend to encourage
a greater sense of economic security, but it interacted
with a second factor, the emergence of the modern
welfare state. The pie was much bigger than ever
before, and it was distributed more evenly and more
reliably than before. For the first time in history, a
large share of the masses grew up with the feeling that
survival could be taken for granted. This led to a
process of intergenerational value change from giving
top priority to economic and physical security, to
giving top priority to self-expression and the quality of
life. Traditional cultural norms that limit individual
self-expression are fading.

Industrial modernization was linked with a growing
faith in the power of science and rational analysis to
solve virtually all problems. The Postmodern outlook
has a diminishing faith in rationality and a diminishing
confidence that science and technology will help solve
humanity’s problems. There is a growing tendency for
emphasis on economic growth to become subordinate
to concern for its impact on the environment. Job
motivations are also changing, from maximizing
income, toward increasing emphasis on the quality of
the work experience.

In both traditional and early industrial society, the
role of women was largely limited to childbearing and
child rearing—two functions that were crucial to
societal survival under conditions of high infant
mortality and short life expectancy. By the time a
woman had borne and raised the four or five children
that were needed to replace the population, she was
near the end of her life span. Sexual norms encouraged
reproduction, but only within the two-parent het-
erosexual family. Today, with much lower infant
mortality, and a much longer life span, postindustrial
societies are shifting toward sexual norms that give
wider latitude for individual sexual gratification and
individual self-expression.

Although the scientific worldview has lost its glam-
our, a rising sense of security among the economically
more advanced societies diminishes the need for the
reassurance provided by absolute belief systems. In the
uncertain world of subsistence societies, there is a
strong psychological need for absolute standards and
a sense that an infallible higher power will ensure that
things ultimately turn out well. Peace, prosperity, and
the welfare state have produced an unprecedented
sense of security among the publics of advanced
industrial societies, bringing declining acceptance of
rigid religious norms concerning sex and reproduction,
and a diminishing need for absolute rules. But this also
brings a growing concern for the meaning and purpose
of life. Although established religious organizations
have declined in most advanced industrial societies, we
are not witnessing a decline in spiritual concerns, but a
redirection of them.

3.2 Limits to the Expansion of the Bureaucratic
State

The rise and fall of the Soviet Union illustrates the
limits of the centralized, hierarchical state. In its early
decades, the USSR was impressively efficient in
mobilizing masses of relatively unskilled workers and
vast quantities of raw materials to build the world’s
largest steel mill, the world’s largest hydroelectric
dam, and to attain one of the fastest rates of economic
growth in the world. Though Stalin starved and
murdered millions of people, the economic and mili-
tary achievements of the Soviet State convinced many
people throughout the world that this type of society
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was the irresistible wave of the future. Soviet economic
growth tapered off in the 1970s and stagnated in the
1980s, as a hypertrophied bureaucracy paralyzed
adaptation and innovation.

Bureaucracy is inherently deadening to innovation,
and this problem became acute once the Soviet Union
had moved past the stage of simply importing proven
technology from the West. However, the problem also
reflected a collapse of motivation and morale. Ab-
senteeism rose to massive proportions, alcoholism
became a tremendous problem, and confidence in
government eroded until finally the economic and
political systems collapsed. Similar manifestations of
the diminishing effectiveness of hierarchical, central-
ized bureaucratic institutions can be seen throughout
industrial society. State run economies are giving way
to market forces. Old-line political parties and labor
unions are in decline and hierarchical corporations are
losing ground to more loosely organized and partici-
patory types of organization.

The classic bureaucratic institutions of industrial
society are inherently less effective in high technology
societies than they were in the earlier stages of the
industrial society. They became less acceptable to the
publics of postmodern society than they were earlier
because of changing values.

The mass production assembly line broke down
manufacturing into simple standardized routines that
were endlessly repeated. This was marvelously effec-
tive in turning out masses of relatively simple, stan-
dardized products. The workers became cogs in huge
centrally-coordinated machines. In societies of scar-
city, people were willing to accept these costs, for the
sake of economic gains. In affluent societies, they were
less willing to do so.

Postmodern values give a higher priority to self-
expression than to economic effectiveness and people
are becoming less willing to accept the human costs of
bureaucracy and of rigid social norms. Postmodern
society is characterized by the decline of hierarchical
institutions and rigid social norms, and by the ex-
pansion of the realm of individual choice and mass
participation.

3.3 Does Modernization Lead to Democracy?

Industrialization leads to urbanization and mass
literacy, which facilitate the organization of labor
unions,mass political parties, and the enfranchisement
of the working class. This process transforms the
masses from isolated peasants into organized citizens
with the power to bargain for a more equal share of the
pie. The institutions that mobilized mass political
participation in the late nineteenth and early twentieth
century—labor union, church, and mass political
party—were hierarchical organizations in which a
small number of leaders or bosses led masses of
disciplined troops. These institutions were effective in
bringing large numbers of newly enfranchised citizens

to the polls in an era when universal compulsory
education had just taken root and the average citizen
had a low level of political skills. However, while these
elite-directed organizations could mobilize large num-
bers, they produced only a relatively low level of
participation, rarely going beyond mere voting.

Democracy continues to evolve. The emergence of
postindustrial, or ‘knowledge’ society, favors demo-
cratic institutions, partly because these societies re-
quire highly educated and innovative workers, who
become accustomed to thinking for themselves in daily
job life. They tend to transfer this outlook to politics,
undertaking more active and more demanding types
of mass participation. It becomes increasingly difficult
for democracies to limit mass publics to an elite-
directed role, and increasingly difficult for authori-
tarian systems to survive as they face rising mass
pressures for liberalization.

See also: Bureaucracy and Bureaucratization; De-
velopment, Economics of; Durkheim, Emile
(1858–1917); Functionalism, History of; Industrial-
ization; Industrialization, Typologies and History of;
Marx, Karl (1818–89); Modernity: History of the
Concept; Modernization and Modernity in History;
Modernization, Political: Alternate Paths; Modern-
ization, Political: Development of the Concept; Reli-
gion and Economic Life; Secularization; Sex Dif-
ferences in Pay; Weber, Max (1864–1920)
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Modularity versus Interactive Processing,

Psychology of

Theories of modularity function to root the structure
of mind and behavior in special purpose, neurologi-
cally hardwired, faculties of mind. One point of
contention is whether a module is a mechanism that
produces structure (Fodor 1983), or whether it is an
innate knowledge of constraints on the structure of
language (Chomsky 1980). A second issue is how and
where to draw the boundary between structure that is
innately specified and structure that is constructed as a
part of a developmental process (Chomsky 1980,
Karmiloff-Smith 1992).

The model of interaction that has framed research
on modularity is a reduction of the model generally
assumed by interactionists. In the initial modularity
debate (Piattelli-Palmarini 1980), interactionism was
decoded as a ‘sensor-motor interaction.’ The other
part of interactionism is that the study of cognition
irreducibly depends on an analysis of a social in-
teraction (e.g., Vygotsky 1978, Mead 1934). The
ongoing social interaction within a community of
actors, the continuous joint sensemaking of the world,
also produces structure. To what degree the function
ofmind depends on the structures produced by special-
purpose neurologically hardwired ‘modules,’ on struc-
tures created as a part of a physical and developmental
interaction with the world, or on those structures that
are produced by means of a social interaction, is an
open research question.

1. Modularity

Structuralism developed the idea that the structure of
mind (i.e., cognitive structure) is the result of evo-
lutionary and genetically determined biological forces
and that the products of human effort reflect the
biological basis of structure. An issue for structuralism
is to identify where the biology of structure ends and
structures created by humankind begin: To what
degree is the structure of language, behavior, and
society determined by the biological? To what degree
is the structure a product of human endeavor?
Theories of modularity tie the structural elements of
language (Chomsky 1980) and thought (Fodor 1983)
to special purpose, neurologically hardwired, faculties

of mind. An important issue is to determine to what
degree modules result from a gradual constructive and
developmental interaction within specific domains of
behavior (as opposed to being entirely prespecified
and innately determined).

In a debate with Piaget (Piattelli-Palmarini 1980),
Chomsky (1980) developed modularity as an innate-
ness argument for a language faculty inherent in the
mind. A grammar is a system that specifies the
phonetic, syntactic, and semantic properties of an
infinite class of potential sentences. Chomsky’s pos-
ition was that there was a special purpose genetically
determined language faculty—a mental organ—that
specifies a certain class of ‘humanly accessible gram-
mars.’ The language module is comparable to other
organs in the body, e.g., the heart or the liver. It has
both general properties that exist across the species (as
is the case for any other organ, e.g., the heart) yet has
unique characteristics within the individual. It has a
place in a system of (mental) structures, and its
development within the course of the individual’s
lifetime has a basis that is genetically determined.

Chomsky’s chief argument for the existence of such
a language module concerned the learnibility of
language. ‘Within a given speech-community, children
with varying experience acquire comparable gram-
mars, vastly underdetermined by the available evi-
dence’ (Chomsky 1980, p. 35). The set of initial
assumptions concerning the nature of language—i.e.,
the grammar—the child brings to language learning is
the genetically determined knowledge of the language
module. The structure that is attributed to the lan-
guage faculty ‘must be sufficiently rich and specific to
account for the attainment of linguistic competence in
particular languages, but it must not be so rich and
specific that it excludes attested cases’ (p. 49).

Fodor (1983) developed the idea of modularity in
terms of input modules. An input module produces
structure rather than having innate knowledge about
the structure of (i.e., grammar for) language. Input
modules convert transduced sensory (visual or acous-
tic) input to a logical form over which the central
processors work. ‘Whereas transducer outputs are
most naturally interpreted as specifying the distri-
bution of stimulations at the ‘surfaces’ (as it were) of
the organism, the input systems deliver representations
that are most naturally interpreted as characterizing
the arrangement of things in the world ’ (p. 42). An
input module is self-contained, informationally encap-
sulated, and computationally autonomous. It is a
special purpose faculty of mind that is neurologically
hardwired, genetically determined, and evolutionarily
developed. Its operation is mandatory, fast, and
domain specific, and it produces ‘shallow’ outputs in a
logical form.

Karmiloff-Smith (1992) combines Piaget’s construc-
tivism with Fodor-style modularity of the mind. One
key idea is a distinction between the prespecified
modules and modularization as a process. Karmiloff-
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Smith contends that the mind may become modu-
larized as development proceeds; moreover, cognitive
development can be domain specific without being
strictly modular. The initial hardwiring of an infant is
not a genetic blueprint of input module, but rather a
domain-specific predisposition, an initial bias, with
regard to certain kinds of input. ‘The view that I adopt
throughout the book is that Nature specifies initial
biases or predispositions that channel attention to
relevant environmental inputs, which in turn affect
subsequent brain development’ (p. 5). The language of
thought (its structure) results from a process of
representational redescription (RR). When first ac-
quired, knowledge is constrained by initial biases and
predispositions, and it is implicitly represented. By a
process of developmental redescription, that know-
ledge is gradually transformed into representations
that are ‘progressively more manipulable and flexible’
and ultimately result in the ‘emergence of conscious
access to knowledge’ and explanatory behavior.

2. Contrasting Modularity and Interactionism

A significant part of interactionist accounts of cog-
nition concerns the sensor-motor interactions of the
individual with her environment; see, for example,
Brooks (1991). However, the other part of inter-
actionism is that the study of cognition irreducibly
depends on an analysis of a social interaction. A
crucial idea is that structure is created as a product of
a social interaction, and is modified and accumulates
within a community of actors across generations.
Thus special purpose, hardwired, evolutionarily de-
signed, input modules can be seen as producing one set
of structures and social interaction and cultural history
another set of structures (Cole 1996, p. 198–214).

Table 1 shows three contrasting points between the
assumptions underlying modularity and interaction-
ism. Modularity accounts assume, as a basic unit of
analysis, a reduction of mind to what goes on in the
head; for example, language can be analyzed inde-
pendent of communication. Interactionist accounts
assume interaction, especially social interaction, as the
basic unit of analysis. ‘Mind arises through com-
munication by a conversation of gestures in a social
process or context of experience—not communication
through mind’ (Mead 1934, p. 50). The sources (roots)
of intelligence do not only move upwards, from the

Table 1
Contrasting Modularity and Interactionism

Modularity Interactionism

Inside-the-head Social Interaction
Structure as biologically
determined

External Structure

Physical Evolution Cultural History

biological, but also downwards, from social to cog-
nitive (Vygotsky 1978). The study of cognition must
be anchored into larger units of analysis than the
individual; units that include the sociotechnical
(Hutchins 1995a). Cognition is inextricably tied to
activity (Suchman 1987); it emerges from an inter-
action (Agre 1997). It includes the context, and not
just its internalization (Lave 1988).

A second point of contrast concerns the difference
between structure as biologically determined and
external structures that emerge as a product of human
activity. The focus of interactionist accounts is best
exemplified by the analyses of the structure of be-
havior. For an interactionist account, much of the
structure of behavior emerges from an interaction,
e.g., Garfinkel (1967), Suchman (1987), and Agre
(1997). Context, knowledge, and ‘seeing’ depend on
interaction with structures in the world (Lave 1988,
Hutchins 1995a, 1995b,Goodwin andGoodwin 1996).

The final contrasting point concerns the historical
aspects of cognition. Modularity proponents ground
cognition in genetics and physical evolution, and
interactionists focus on the aspects of cognition that
are the product of a social, cultural, and historic
interaction within a community of actors. The full
ambit of activities is culturally and historically con-
ditioned, ranging from simple activities like greeting a
friend on the telephone to complex cognitive perfor-
mances like reading a newspaper to physical activities
like skiing. In each of these cases, cognitive per-
formance is tied to the performance of this activity by
prior generations of individualswithin the community.
Acquisition of the structure of a given activity depends
on the individual internalizing a structure for the
activity from somebody else who already knows how
to perform the activity (Vygotsky 1978). Examples of
models of cultural learning that depend on interaction
include Hutchins (1995a), Lave and Wenger (1991),
Alterman et al. (1998), and Tomasello et al. (1993).

These differences in assumption lead to some critical
differences in viewpoint. Consider the case of language
learning, which is critical to Chomsky’s (1980) argu-
ment for a language module. Chomsky uniformly
dismisses the ‘performance’ aspects of language learn-
ing, arguing that children acquire the grammar for a
language even though it is ‘vastly undetermined by the
available evidence.’ For interactionists, semantics,
reference, and conversation are all jointly engineered
among participants in a social interaction (see, e.g.,
Clark 1996, Hanks 1996, Clark and Wilkes-Gibbs
1986, Sacks et al. 1974). Whether language and its
structure can be reduced to an analysis independent of
semantics and the social interaction in which language
(and language learning) occurs is a point of debate.

With regard to Fodor’s version of modularity, the
issue pivots over the difference between a ‘language of
thought’ and the structure of thinking. In Fodor’s
view, central processes work from internal representa-
tions. An input module produces a logical form, which
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is the language of thought. Contrast that to Vygotsky’s
view that thought, memory, and planning all begin
with a social interaction. The structure of thinking
depends on the history of such an activity within a
community of actors. Consider the example of literacy.
The reasoning processes of literacy are dependent on
internalization of the structure of the ‘reading’
activity. To become literate is to tap into the culture
of the activity of ‘reading’ within a given community
(Scribner and Cole 1978). How this practice emerges
may differ between communities. Additionally, many
interactionists argue against the notion of internal
representations of the sort a ‘language of thought’
argument supports; see a special issue of Cogniti�e
Science (1993) for a debate on this issue.

The Karmiloff-Smith (1992) model has interac-
tionist elements, but it does not account for the social
elements of the representational structures acquired
during the child’s development. Consider a task like
learning to play the piano. It is true that part of
‘learning to play the piano’ depends on sensor-motor
interactions. But it is also true that it depends on the
social interaction with a teacher and the representa-
tions provided by the musical score, which is the
product of a social interaction. In other words, the
child’s participation in an ongoing social interaction
within a community of actors is a significant factor in
the development of high-level representations of the
sort that allow for conscious access to knowledge and
explanation. Even the more flexible access to know-
ledge that would be required, say, by jazz improvi-
sation on the piano, is dependent on structures created
by a social interaction; e.g., compare bebop to modal
forms of jazz improvisation.

See also: Discrete State Models of Information Pro-
cessing; Information Processing Architectures:
Fundamental Issues.
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Monasticism: West and East

1. Introduction

‘Monasticism,’ derived from the Greek word monos
meaning ‘alone,’ is defined inclusively here to in-
corporate all forms of vocational commitment to
religious life. It may embrace the reclusiveness of the
solitary desert anchorite, the coenobitical ‘flight’ of the
self-governing rural ashram, monastery, or convent,
or the inner-city apostolates of households of pro-
fessional catechists and ordained welfare workers.
Throughout the histories of the major world faiths,
countless religious devotees have ‘set apart’ their lives
‘in’ but not ‘of’ the world within religious ‘quasisects’
adhering to particular theological traditions of ‘train-
ing the soul.’ From the Essenes of ancient Judaism,
through the myriad Christian religious orders and
religious congregations, to Sufi and Sanusi Islamic
brotherhoods, or Buddhist and Hindu monks, mon-
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asticism provides contexts in which to study the
religious mediation of the social bond and explore the
variety of forms in which the quest for spiritual
perfection impacts upon lifestyle, social organization,
culture, and society.

2. The Religious Life

For Weber, the life of the monk, the religious virtuoso
par excellence, is in direct contrast to that of the
warrior, albeit both vocational forms of life exhibit
a primitive communism valorizing a segregationist
ascetic ethic of celibacy, poverty, and fraternal
solidarity. Warrior-monks—Hospitallers, Templars,
Teutonic Knights, Samurai—have existed within the
great religious traditions as attempts to integrate the
call(ings) to arms and alms. However, the military life
consecrated to violence and the religious life dedicated
to the peaceful pursuit of an interior spiritual state and
the prefiguration of the kingdom of God usually have
existed in mutual tension as separate ‘ways’ (see
Religion: Peace, War, and Violence). Like militarism,
monasticism typically cultivates a compliance culture
characterized by pervasive regulatory structures for
the discipline of the body together with elaborate
command hierarchies demanding uncritical obedience
to legitimate superiors (‘alter Christi,’ in the case of
Christian religious orders) as a mark of the fidelity and
successful socialization of conscripts and volunteers.

Detached from the responsibilities of marriage and
family, monastic life provides opportunity for both
personal sanctification and an exemplary ‘life for
others.’ Be it through life-long observance of ‘the nine
canonical hours’ or the daily round with the begging
bowl of the temporary Buddhist monk, ‘the ascetic
death-in-life’ (Weber 1963), serves to ‘mortify the
flesh’ and ‘raise the mind, heart and soul to God.’ This
quotidian self-discipline develops a unified life of work
and prayer where the contemplation of cloister, cell, or
convent integrates with the labors of field, study, or
hospital ward. Weber (1963) characterized occidental
monasticism as ‘the disciplined army of a rational
bureaucracy of office’ and deemed it a mode of
‘asceticism directed toward the outer world.’ By
contrast, ‘oriental monasticism’ was considered to be
‘of magical character,’ dominated by the inner-
directed mysticism of fakirs, sages, and mystagogues
(see Religious Specialists).

Becoming a ‘religious,’ be that a scholar monk-
priest, enclaustrated nun, nursing sister, or liqueur-
making brother, entails a lengthy process of formation
through various graded orders of membership as
entrants pass, usually via a formal investiture cere-
mony (‘the taking of the habit’), from novice through
to ‘full profession.’ Under the watchful eye of ex-
perienced ‘directors of souls,’ entrants to ‘the vowed
life’ are absorbed within a distinctive tradition of

discipleship having its own idiosyncratic mores, prayer
routines, division of labor, and ‘heroic’ exemplars
such as saints and martyrs. Thus, each separate
religious ‘clan’ transmits its own spiritual ‘disciplines’
and cultural inheritance to incoming generations of
recruits whose individual members ‘become’ religious
of a given stamp: Carthusian, Carmelite, Community
of the Resurrection, Shinto, Sufi, Tibetan Buddhist,
and so on. Distinct ‘family resemblances’ unite the
members of the same monastic dynasties across time
and space. This religious cultural capital manifests not
only as material symbolic externals such as the cut and
color of the diverse religious costumes, but also in the
characteristic religious responses associated with the
various spiritual ‘paths’ and their associated forms of
life. To the outsider, all monks and nuns may look
alike and engage in much the same works of divine
service and charity. To the insider, however, a de la
Salle Teaching Brother and a Franciscan friar are as
different as chalk and cheese. A howling Dervish is not
a silent Cistercian Trappist.

3. Ci�ilizational Mission

Civilizations east and west have been marked
inerradicably by their monastic patrimonies that have
been formative at critical renewal points in the
histories of peoples, empires, and cultures. Nisbet
(1973) goes so far as to opine: ‘Without any question,
it seems to me, the monastery, especially as it was
conceived by Benedict, is the true source of most of
our Western ideas of community achieved through the
processes of withdrawal and renewal.’ Across the faith
traditions east and west, monasteries as centers of
‘godliness and good learning’ (Leclercq 1961) have
been power-houses of liturgical, musical, and archi-
tectural creativity (see Christian Liturgy; Symbolism
(Religious) and Icon); sites of practical wisdom in
agriculture, animal husbandry, and horticulture
(grape growing and bee-keeping being renowned
monkish specialisms) (see Religion and Economic
Life); pre-eminent throughout the religious traditions
in the arts and sciences of calligraphy, printing,
and librarianship; and, as ‘experiments in living,’
‘prophetic’ centers of innovation in modes of self-
governance and welfare administration. Despite a
reputation for social conservatism, religious virtuosi
from all the world faith traditions across all five
continents have participated in diverse independence
movements and human rights campaigns.

As a force in the development of the western social
order,monasticismhas spawnedmany regional ‘styles’
with their own distinctive roots and Rules but with
considerable syncretism in evidence (Knowles 1969).
In the course of time, ‘Celtic’ monasticism, itself
deriving from the Egyptian eremetical exemplars
(Antony and Pachomius) fused with the reverence for
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learning of the Greek and Frankish scholar-monks,
such as Basiland Cassianto develop the high Latin
culture that was the main conduit of Christianity from
the last days of the Roman Empire to the initial
centuries of Christendom in the early Middle Ages.
Missionary monks inspired by St. Patrick and St.
Columbas took the Christian gospel into the heart-
lands of European tribal society in the sixth and
seventh centuries. From the eighth to the eleventh
centuries (‘the Benedictine centuries’), the prolifer-
ation of daughter monasteries of Benedict’s Monte
Cassino (founded 529) created the network of
organization and intelligence that shaped the character
and ethos of medieval European civilization. The
religious culture of early modern urban development
in the thirteenth and fourteenth centuries was much
influenced by the preaching friars (Dominicans,
Franciscans, Augustinians) of the Mendicant Orders
(Lawrence 1994) (see Christianity Origins: Primiti�e
and ‘Western’ History). Throughout Asia and the Far
East the monasteries of Theravada Buddhism had
comparable influence (Silber 1995) (see Buddhism).

4. Styles of Life

The ‘contemplative’ and ‘active’ styles of religious life
rarely are walled off entirely from each other. The
‘world’ knocks at the monastery gates in every era.
Pontiffs and prelates have sought the support of
abbeys and nunneries in the promotion of this or that
ecclesial cause from prayers for the crusades to
theological backing in the extirpation of heresy.
Monarchs and nobles have found ways to secure
preference and placement for one of their number in
the governmental and suffrage systems of religious life.
Paradoxically, these attractions and achievements
have at times led to monasticism assuming con-
siderable economic and political power (see Religion:
Mobilization and Power) be it that of the great me-
dieval religious foundations (Grande Chartreuse,
Cluny, Citeaux, Monte Cassino) with their vast
benefices and endowments; or the self-governing
republic since 1052 of the influential monastery of
Mount Athos in northern Greece; or the three cen-
turies of state control assumed by the Dalai Lama, the
chief abbot of Tibetan Buddhism; or the impact since
1837 of the Senusi Islamic brotherhood on Sudan and
the eastern Sahara. There is a continuous tradition of
criticism of the worldly foibles and contradictions of
monastic elites down the ages, from Vigilantius (fourth
century), through Chaucer, Erasmus, Luther, and
Calvin, to Voltaire and modern anticlerical repub-
licanism worldwide. Liberation theology and a spate
of contemporary novels and films directed against
‘new world theocracies’ (the Paraguayan Reductions)
and colonial ‘foreign missions’ sustain the iconoclastic
suspicion of monastic imperialism.

Successive waves of new religious foundations have
been launched by charismatic (see Charisma and
Charismatic) religious founders animated by a utopian
‘return to sources’ (ad fontes) from which ‘scriptural
primitivism,’ the combined attack on abuses within
the Church and world, have been prepared down the
centuries. The inherent tension between its this-
worldly and other-worldly parameters accounts in
great measure for the transformative capacities of
monasticism which owes its survival and dynamism to
an ongoing internal reform impulse (the Gregorian
Reforms, for instance). Following the upheavals of the
Protestant Reformation (‘the dissolution of the mona-
steries’) and the French Revolution, Roman Cath-
olicism invested heavily in ‘apostolic orders’ (Jesuits,
Daughters of Charity) and missionary teaching con-
gregations (Sallesians, Marists) which served as ‘the
pope’s battalions’ in the Tridentine ‘counter-modern’
offensive. The nineteenth-century Oxford Movement
saw fit to revive monasticism within Anglo-Cath-
olicism (Hill 1973). Come the age, come the religious
order. The aggiornamento of the Second Vatican
Council (1962–5) with its emphasis on ‘adaptation to
the signs of the times’ and ‘a preferential option for the
poor’ (Sweeney 1994) is the most recent expression of
the sporadic self-reform tendency in religious life to
check the mixed fruits of sanctity’s success, social, and
theological drift.

Each new age of monastic life and religious con-
gregations addresses the perceived apostolic needs and
ecclesiastical interests of the epoch be that for grand
monastic citadels, hostels for crusaders and pilgrims,
sanctuaries from plague and persecution, hospitals,
schools, orphanages, hospices, food kitchens, or way
stations for state policies of care in the community.
Monasticism serves as a ligature binding civilizations
east and west to their pasts and a bridge across which
lessons of the religious quest are passed over into civil
society. Not surprisingly, militant secular regimes (see
Secularization) have found pretext to sequester mon-
astic assets and secularise (and worse) religious per-
sonnel. Monasticism and the religious orders provide
the great world religions with multiple and mixed
benefits: an outlet for ‘charisms’ to flourish then
‘routinize’; an opportunity context for a specialized
religious ‘division of labor’; social space to cultivate a
realm of intermediate associational life—collegia—
within the complex organic ecclesiastical common-
wealth (the communitas communitatum) without need
for secession from the Mother Church.

5. Sign of Contradiction

If, on the one side, the religious institutes represent
gemeinschaft in its most comprehensive guise (anticip-
atory democracy, brotherhood of equals, proto-
feminist sisterhood), on the other side, monastic life
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can exemplify the ‘total institution’ as escapist flight
into infantile dependency and social parasitism. As a
‘sign of contradiction,’ monasticism and religious life
west and east, appear destined to live out these two
contrary images and appeals. As many established
religious orders enter the ‘terminal’ stage in the
monastic life-cycle (Hostie 1972) marked by mem-
bership hemorrhage, aging and low, erratic recruit-
ment (Ebaugh 1993), the third millennium is likely to
see novel forms of monasticism—mixed gender lay
communities; gay and lesbian institutes; multifaith
congregations—bearing witness ‘against all reason’
and the ‘possessive individualism’ of secular modern
consumer society to the resilience and revitalization
(Cada et al. 1979) of ‘the consecrated life.’

See also: Asceticism; Buddhism; Catholicism; India,
Religions of; Islam: Middle East; Orthodoxy; Pilgri-
mage; Religious Organizations; Religious Specialists
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Monetary Policy

Monetary policy is one of the two principal means (the
other being fiscal policy) by which government author-
ities in a market economy regularly influence the pace

and direction of overall economic activity, importantly
including not only the level of aggregate output and
employment but also the general rate at which prices
rise or fall. Indeed, the predominant trend since the
mid-twentieth century has been to place increasing
emphasis on monetary policy (and correspondingly
less on fiscal policy) for these purposes. Governments
carry out monetary policy, typically via specialized
agencies called central banks, by exploiting their
control over the supply of certain kinds of claims
against the central bank—hence the label ‘mon-
etary’—that enable a country’s businesses, banks, and
individuals to carry out their day-to-day economic
affairs. In most financial systems, banks in particular
are legally required to hold claims against the central
bank in order to create deposits and make loans, and
so the central bank’s control over the supply of claims
against itself also gives it a form of control over the
economy’s money and credit in a far broader sense.
The evidence from experience, in one country after
another, makes clear that the exercise of this control—
‘monetary policy’—powerfully affects a country’s
economy, for either good or ill.

1. How Monetary Policy Arises

Providing money for use in everyday transactions has
been a commonplace function of governments for well
over 2,000 years. Today almost all paper currency is
‘fiat money’—in other words, it has value only because
the government mandates that within the country’s
borders it must be accepted as payment in any and all
transactions. (Importantly, the government does not
mandate, because in a market economy it cannot, the
price level at which its currency is accepted.)

In principle, the existence of fiat currency alone
would be sufficient to enable a government to carry
out a primitive form of monetary policy, distributing
paper money to the public, through some device or
other, in either small volume or large as it saw fit. In
fact, modern central banks conduct monetary policy
differently: by exchanging claims against themselves
for other claims against the government—typically
interest-bearing bills, notes, and bonds—in markets in
which these instruments are freely traded. For this
exchange to be possible, however, there must be other
claims against the government outstanding in the first
place.

Hence, monetary policy, as carried out in practice, is
made possible by the existence of fiscal policy, in the
usual sense of overall government spending and taxing
and the government’s need to finance any excess of
expenditures over revenues by means of borrowing. It
is only because on balance over time most govern-
ments have spent more than they have taken in—that
is, have run a fiscal deficit—that they have a stock of
debt obligations outstanding.
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2. How Monetary Policy Works

The chief objectives of monetary policy in modern
times typically have been to maintain stability of a
country’s general price level—that is, to prevent either
inflation or deflation—and to promote maximum
levels of output and employment.Other often accepted
goals of monetary policy include maintaining balance
in a country’s international trade, preserving stability
in its financial markets, and fostering increased capital
investment so as to enhance its economic growth over
time. With the exception of preserving financial
market stability, which is usually taken to be sec-
ondary, all of these objectives pertain to aspects of an
economy’s nonfinancial economic activity. By con-
trast, central banks’ monetary policy operations take
place exclusively in the financial markets. For mon-
etary policy to be effective therefore requires some
process, often called themonetary policy ‘transmission
mechanism,’ by which the purely financial actions
taken by the central bank influence the nonfinancial
decisions of households and firms.

2.1 Demand for Central Bank Liabilities

The key to how this mechanism works is that, in part
for reasons of convenience and in part as a matter of
law, participants in a country’s nonfinancial economy
need to hold claims against its central bank—the
outstanding total of which is usually called the
country’s ‘monetary base.’

At the simplest level, currency is usually a claim on
a country’s central bank. Individuals who buy every-
day items for cash, and the businesses with which they
deal, therefore need to hold and exchange central bank
liabilities. In the past, sudden large increases in the
public’s demand for currency, when not met by an
increase in currency supplied by the central bank,
often triggered financial crises and consequent econ-
omic downturns. In modern times, however, most
central banks have passively supplied whatever chang-
ing volume of currency the public seeks. As a result,
demand for currency typically plays no significant role
in the monetary policy process.

Instead, what matters are the claims that the
country’s private-sector banks hold in the form of
deposits, usually called ‘reserves,’ at the central bank.
For several reasons, the banks’ need for these reserves
expands or contracts roughly in pace with the overall
level of activity taking place in the nonfinancial
economy.

First, in many countries banks must, by law, hold
such reserves in proportion to the volume of deposits
(or if not their total deposits, then some forms of
deposits) that they have outstanding. Hence, the
ability of the banking system to create deposits for
businesses and households to use in executing trans-
actions that they do not make in cash depends on the
quantity of reserves that they can obtain.

Second, a bank’s ability to make loans depends on
its ability to create deposits. A loan is an asset to the
bank, while a deposit is the bank’s liability. Apart
from changes in the bank’s capital due to retained
profits or new securities issues, its total assets and total
liabilities must expand or contract together. The
requirement that banks hold reserves in proportion to
their deposits, therefore, also means that they must
hold reserves in order to advance credit to businesses
or households.

Third, although some countries do not impose legal
reserve requirements, their banks hold balances at the
central bank to use for settling the claims among
themselves that arise whenever an account holder at
one bank deposits a check drawn on another bank.
Even in some countries that do have reserve require-
ments, a large part of the balances that banks hold at
the central bank are likewise held primarily for
purposes of settling interbank claims. The standard
way of effecting such transfers is to shift reserves, on
the books of the central bank, from one bank to the
other.

2.2 The Central Bank as Monopolist

The central bank’s power to conduct monetary policy
stems from its role as the sole source of reserves (or,
again, monetary base) to meet this demand. In short,
the central bank is a monopolist over the supply of its
own liabilities.

2.2.1 Open market operations. The most common
procedure by which central banks either increase or
reduce the outstanding supply of bank reserves is
through ‘open market operations’—that is, buying or
selling securities (normally the debt obligations of the
central bank’s own government) in the free market.
When a central bank buys securities, it makes pay-
ment by increasing the reserve account of the seller’s
bank. Doing so increases the total volume of reserves
that the banking system collectively holds. No bank,
nor any other market participant, can add to or take
away from the total volume of reserves that all banks
together hold.

Expanding or shrinking the total volume of reserves
in this way matters because banks can trade reserves
among one another in exchange for other assets.
Because the central bank pays only a low rate of
interest (often zero) on these balances, any bank that
has more reserves than it needs typically will try to
exchange them for some interest-bearing asset. If the
banking system as a whole has excess reserves,
however,more banks will seek to buy such instruments
than to sell them, thereby bidding up these instru-
ments’ price and thus reducing the interest rate on
them. The resulting lower return on interest-bearing
assets means a reduced opportunity cost of holding
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zero-interest reserves. Only when market interest rates
fall to the level at which banks collectively are willing
to hold all of the reserves that the central bank has
supplied will the financial system reach an equilibrium.

Hence, an ‘expansionary’ open market operation
(in which the central bank expands the supply of
reserves) creates downward pressure on short-term
interest rates not only because the central bank is itself
a buyer in the securities market but, more importantly
in quantitative terms, because it leads banks to become
buyers of securities as well. Conversely, a ‘con-
tractionary’ open market operation, in which the
central bank sells securities, puts upward pressure on
short-term interest rates. Under ordinary conditions, a
well-functioning central bank following these pro-
cedures can pick some short-term interest rate (in
many countries the central bank focuses on the
overnight interbank lending rate) and establish that
rate at whatever level it chooses.

2.2.2 Reser�e requirements. In a banking system
that imposes reserve requirements, an alternative way
for the central bank to achieve the same objective
would be to adjust the stated percentage indicating
how much in reserves banks are required to hold in
relation to their outstanding deposits. Lowering the
reserve requirement, and therefore reducing the de-
mand for reserves, has roughly the same effect as an
expansionary open market operation, which in-
creases the supply of reserves: either action creates
downward pressure on interest rates. Although in
principle central banks could carry out monetary
policy by either means, in practice most rely primar-
ily on open market operations, using changes in re-
serve requirements only to achieve more technical
objectives concerning the composition of banks’
liabilities.

2.2.3 Central bank lending. Another way in which
central banks can change the supply of reserves is by
lending reserves directly to some bank. In most
countries that have reserve requirements, such direct
lending of reserves is normally small in scale, and it
plays only a minor role in the monetary policy pro-
cess. Especially in countries that impose no reserve
requirements, however, lending directly to banks is
an important part of how the central bank supplies
reserves.

Because no bank will pay more to borrow elsewhere
than the rate at which it can freely borrow from the
central bank—and, similarly, will not sell a higher-
yielding asset rather than borrow at a lower rate in
order to continue holding it—setting the interest rate
at which the central bank lends reserves to the banks

effectively establishes a ceiling for (risk-free) short-
term market rates. In some countries, the central bank
confines the market rates on short-term instruments to
trade within a narrow range by imposing both a ceiling
and a floor: setting an interest rate at which it will lend
to banks as well as a (slightly lower) interest rate that
it will pay banks on their holdings of reserve balances.

2.3 Effects on the Nonfinancial Economy

For monetary policy to achieve its objectives with
respect to the nonfinancial economy, there must be
some causal process by which the changes that the
central bank brings about in short-term interest rates
in turn affect real output and employment, or prices
and wages, or both. Economic theory, as well as
empirical observation, suggests a variety of avenues by
which such influences can operate.

2.3.1 Influences on the demand for goods and ser-
�ices. In an economy with well-developed credit mar-
kets, households and firms frequently borrow to
finance their spending. Fluctuations in interest rates
naturally affect the willingness to undertake such
expenditures. Although the central bank directly con-
trols only the interest rates on short-term instruments
like Treasury bills, the longer-term interest rates ap-
plicable to borrowing for these purposes mostly
move in the same direction as short-term rates
because banks and other investors are able to sub-
stitute among different debt instruments in their asset
portfolios. Moreover, because banks’ ability to create
credit depends on having reserves, by decreasing the
supply of reserves the central bank can induce banks
in particular to cut back on lending in ways that go
beyond merely charging a higher interest rate, in-
cluding rationing credit among would-be bor-
rowers.

The same process of portfolio substitution also
leads to downward pressure on the market prices of
other assets, most prominently equity securities and
real estate. Because these price-sensitive assets bulk
large in the total holdings of households (and some-
times firms too) in many countries, changes in wealth
also normally influence the demand for goods and
services. Yet a further extension of the same process
enables monetary policy to influence the value of a
country’s currency in international markets, which in
turn affects demand abroad for the country’s exports
as well as demand at home for foreign imports.

2.3.2 Demand effects on prices, employment, and
wages. If a central bank’s monetary policy stimulates
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the demand for its economy’s goods and services,
and there is no immediate matching change in
supply, the result will be to create upward pressure
on prices. Higher prices in turn lead businesses to
seek to produce more. In industries that are labor
intensive, increasing production means hiring more
workers. Hence, monetary policy also influences em-
ployment. In order to attract more workers, how-
ever, firms normally have to pay higher wages.
Hence, an increase in output and employment due to
expansionary monetary policy usually means upward
pressure on both prices and wages—in other words,
inflation.

2.3.3 Price misperception effects on aggregate
supply. Under some economic theories, this tendency
for output to increase and prices to rise following
expansionary monetary policy has a different inter-
pretation: what matters is that the increased prices
due to greater aggregate demand come as a surprise.
If a firm mistakenly interprets a rise in the general
price level for a rise only in the price of its own
specific product, it will, as before, choose to expand
production. The immediate effect is the same, but
once the firms that react in this way realize their
mistake, their incentive to maintain higher pro-
duction disappears. Under this theory, therefore,
monetary policy can still influence both output and
prices, but the effect on prices is lasting while that on
output is only temporary.

2.3.4 Effects on prices and wages only. Yet a further
extension of this same line of theorizing suggests that
if people understood that the effects of monetary
policy on output and employment are merely tempor-
ary—and, importantly, if they also understood what
the central bank is doing as it is doing it—there
would be no real consequences of monetary policy at
all but only the influence on prices and wages. Al-
though constructs that deliver this conclusion appear
frequently in theoretical work, evidence that monet-
ary policy does have real effects is sufficiently wide-
spread that current-day interest in this line of
thought focuses less on whether monetary policy is
‘neutral’ in this sense than on the theoretical ration-
ale for understanding why it is not.

3. The Design of Monetary Policy

Monetary policy is problematic not only because the
central bank’s goals are sometimes in conflict but also
because the mechanisms by which central bank actions
affect the nonfinancial economy mostly involve lags
often measured in years rather than weeks or months.

Many important aspects of the economic circum-
stances in which the central bank’s actions will be
having their effect are, therefore, not just unknown but
unknowable when the decisions governing these
actions are taken. Much of the study of monetary
policy since World War II has focused on how to
conduct monetary policy under these handicaps.

3.1 The Monetary Policy Instrument

Because of its monopoly position, the central bank can
fix the quantity of reserves (or, including currency, the
monetary base). Doing so affects the market equi-
librium of interest rates on all debt instruments.
Alternatively, the central bank can set the interest rate
on any one class of debt instrument by continuously
supplying whatever amount of reserves is consistent
with market equilibrium at the chosen interest rate
level, allowing market forces to determine what
quantity of reserves it supplies. The market equi-
librium also determines the interest rates on all other
debt instruments. (A variant of this latter strategy is
for the central bank to set the foreign exchange rate of
its currency.) By contrast, the central bank cannot
directly set the volume of banks’ deposits or lending.
Nor can the central bank directly determine real
output, or prices, or any other aspect of nonfinancial
economic activity.

If all other influences bearing on whatever consti-
tutes the ultimate objective of monetary policy were
known in advance, it would make no difference
whether the central bank conducted policy by fixing
the supply of reserves or by setting an interest rate (or
the exchange rate). These operating strategies would
be equivalent. Because many forces bearing on the
central bank’s objectives are unpredictable, however,
the choice of ‘instrument’ by which to implement
policy matters for the effectiveness of policy. In
general, the more uncertainty surrounds the behavior
of households and firms in the markets for goods and
services—for example, the strength of consumer
spending, or of business investment—the more ad-
vantage there is to fixing the quantity of reserves. By
contrast, the more uncertainty surrounds behavior in
the financial markets—households’ and firms’ de-
mands to hold deposits vs. other assets, their desire to
borrow, the willingness of banks to lend, and so
on—the more advantageous it is to set the price of
reserves (in other words, an interest rate).

Actual practice in this regard has varied over time
and across countries. Especially in the 1970s and
1980s, many central banks experimented with strat-
egies based on fixing the quantity of reserves (or of the
monetary base), or its growth rate. As of the beginning
of the twenty-first century, however, most central
banks of large countries operate by setting an interest
rate.
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3.2 Intermediate Targets

The central bank cannot directly set the amount of
either money, in the usual sense that includes both
currency and bank deposits, or bank credit. Much
empirical work over many years, however, has gone
into documenting the relationships between money
and either income or prices—especially between
money and future income or prices—and there has
been some research on comparable relationships for
credit. Moreover, data reporting in most countries is
such that money and credit are observed before output
and prices. To the extent that money, for example,
displays a reliable relationship with the aspects of
nonfinancial economic activity that the central bank
ultimately seeks to influence, conducting monetary
policy as if the quantity of money itself, or its growth
rate, were the objective of policy—that is, using money
as an ‘intermediate target’—in effect enables policy to
respond to unwanted movements in output or prices
before they occur (or at least before they are directly
observed). Especially in the 1970s and 1980s, many
central banks adopted intermediate targets of this
kind.

In time, however, this way of conducting monetary
policy fell out of favor for several reasons. First,
research showed that using money as an intermediate
target amounts to a way of exploiting the information
contained in observed movements of money, but that
it fails to make use of other information provided by
the many different financial and economic variables
that are also observable on a timely basis. Further,
except under highly special circumstances, using
money as an intermediate target fails to use efficiently
even the information provided by observations of
money itself.

Second, there was never a sound theoretical basis
for knowing which measure of money was the right
one to target, and even within any one country
empirical evidence on which measure had the closest
relationship to income and prices was often mixed.
Presumptions that different measures of money would
show roughly similar growth rates over relevant time
horizons proved mistaken.

Third, and most importantly, by the 1990s the
empirical relationships between money (or credit) and
either income and prices had broken down in many
countries. Standard explanations for this breakdown
included financial innovations that enabled money
holders to switch more easily among different kinds of
deposits, or between deposits and other assets; new
patterns of wealth holding in the wake of the high
inflation of the 1970s and early 1980s; and the
advancing integration of world financial markets. But
for whatever reason, the previously observed pre-
dictive power associated with money disappeared, and
without it there was little rationale left for using any
measure of money as an intermediate target for
monetary policy.

3.3 Rules �s. Discretion

One reason the use of money as an intermediate target
had been so attractive was that it supposedly provided
an ‘anchor’ to a country’s price level—or, if the central
bank was targeting money growth, to the inflation
rate. (Once the empirical relationship between money
and prices broke down, this supposition bore much
less force.) A second reason was that money could
potentially serve as the basis for very simple rules for
conducting monetary policy. For example, always
seeking to have money grow at a constant percentage
rate (which some economists have advocated) may be
suboptimal, but it is not inherently flawed on theor-
etical grounds. By contrast, always setting some
interest rate at a constant value is inherently unstable.

The long-standing preference among some econ-
omists for rules to govern monetary policy reflects, in
the first instance, matters less of economics than of
political economy. But in the 1970s and 1980s a new
line of theory suggested a more specifically economic
ground for favoring rules for monetary policy: that the
sequential, discretionary decisions made even by fully
knowledgeable and well-intentioned central banks
were ‘dynamically inconsistent’ in a way that
accounted for the chronic high inflation that by then
had appeared throughout the industrialized world.
Central banks understandably seek to boost output
and employment above the level that market forces
would otherwise establish, and under some theories a
way to do so is to generate inflation that comes as a
surprise to producing firms. But once the central bank
has already generated any particular rate of inflation,
which is then expected to continue, a yet higher rate is
necessary to create the needed surprise. This process
goes on until the inflation rate is so high that the cost
of any further increases in inflation per se outweighs
the consequent gain in output. At that point output
reverts to its normal level, but inflation remains high.

Because the dynamic inconsistency argument placed
discretionary decision making at the center of the
industrial countries’ inflation problem, this line of
theory pointed to a monetary policy rule as the most
straightforward solution. Judged from this perspec-
tive, the disinflation that followed was, in most
countries, strong counter-evidence. By the early 1990s
(earlier still in many countries), inflation had fallen
sharply in most industrialized economies. In many this
disinflation occurred without any change in central
bank procedures, and certainly without the adoption
of a monetary policy rule. Even in countries that did
change their approach to monetary policy—for
example, by adopting an explicit inflation target—the
change typically came after inflation had already
subsided.

A policy rule is not the only way to overcome
dynamic inconsistency, however. Further research
showed that the central bank’s awareness of the
importance of its public reputation (‘credibility’) acts
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in the same way. So does appointing central bank
decision-makers whose aversion to inflation is more
pronounced than that of the general public. Hence, it
remains unclear to what extent theories based on
dynamic inconsistency provide a good account of the
rise and fall of postwar inflation.

3.4 Central Bank Independence

The debate over rules vs. discretion in monetary policy
also focused attention on the differing status of
different countries’ central banks: whether the central
bank has the authority to establish the objectives of
monetary policy and�or to carry out policy operations
as it sees fit in pursuit of objectives even if they may be
determined by other parts of the government, whether
the central bank’s officials are subject to removal over
matters of policy, and so on. Countries where the
central bank was more independent, either legally or
de facto, tended on average to have lower inflation.
Some economists inferred from this tendency that the
motivation to seek higher output and employment by
creating surprise inflation was mostly imposed on the
central bank from outside. Hence, a more independent
central bank would deliver lower inflation. (At the
same time, however, other research pointed out that a
key corollary of this line of reasoning—the implied
tendency for more independent central banks to
find it less costly, in terms of foregone output
and employment, to reduce inflation by any given
amount—did not correspond to observed cross-
country differences.)

One result of this line of research and public
discussion was that in the late 1990s several countries
formally granted their respective central banks greater
independence. Also, the new European Central Bank,
established in 1999, has very substantial independence
from the governments of the participating member
countries.

3.5 Inflation Targeting

By the 1990s the combination of the demise of
intermediate targets for monetary policy, the renewed
emphasis on interest rate setting, and the failure (by
some lights) to impose rules limiting central bank
discretion had left a widely perceived vacuum in the
structure of most countries’ monetary policymaking.
The problem of providing an ‘anchor’ to prices
remained. So did the risks associated with step-by-step
discretion.

In response, a number of central banks adopted
formal ‘inflation targets.’ Importantly, adopting an
inflation target does not necessarily mean eschewing
concern for real economic outcomes, nor does it imply

the belief that money is neutral in the short or medium
run. When a central bank seeks to maintain both low
inflation and full-employment output, the relative
strength of its preferences between these two objectives
determines how rapidly it will seek to return to the
targeted inflation rate after some departure has
occurred.

One hoped-for advantage of having an explicit
inflation target is to facilitate public monitoring and
evaluation of the central bank’s performance. The
underlying presumption is that, on average over time,
the central bank can achieve whatever inflation rate it
seeks. Hence, failure to satisfy the stated target can be
laid at the central bank’s door.

4. Outstanding Research Questions

It would be wrong to give the impression that by the
end of the twentieth century the combination of
experience and research had settled all important
questions about monetary policy. Monetary econ-
omics is not a laboratory science with the ability to
conduct controlled experiments. Moreover, many
questions that bear centrally on how best to conduct
monetary policy hinge on how an economy’s busi-
nesses, households, and banks behave in contexts
where the changing economic backdrop and changing
institutional arrangements matter importantly. Even if
such questions appear settled at some time, therefore,
the answers do not necessarily remain valid.

4.1 The Transmission Mechanism

A perennial goal of the monetary policy research
agenda is to understand the behavioral process by
which the central bank’s actions influence the non-
financial economy. In theory, there are many potential
influences at work. But especially for purposes of
actual policy implementation, knowing how much of
the overall effect of policy is due to each is important.
One particular focus of theoretical and empirical
research in this area, for example, centers on the
distinction between the ‘money view,’ according to
which contractionary monetary policy works by
restricting the amount of deposits that banks can
create (thereby driving interest rates higher, and thus
depressing demand for goods and services), and the
‘credit view,’ under which what matters is instead
banks’ reduced capacity to extend loans to firms and
households seeking to finance expenditures.

Part of what makes this research program difficult is
the tension between the preference for simple theories
and the need to take account of the often quite
involved circumstances under which banks, businesses
and households interact. Extremely simple theories of
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monetary policy often deliver conclusions that may be
appealing intellectually but that observed experience
readily contradicts—for example, that monetary pol-
icy affects prices but not real economic activity, or that
inflation varies in close proportion to money growth.
Theories leading to conclusions more in line with
experience tend to be complicated, and the need to
draw more finely focused inferences thwarts easy
empirical validation.

4.2 Quantitati�e Measurement

For a central bank charged with carrying out a
country’s monetary policy, even full knowledge of the
qualitative process by which policy works is not
sufficient. It is also necessary to have some idea of how
much to increase or reduce the supply of reserves, or
how far to raise or lower interest rates, in order to
achieve any given objective at any particular time.
Such knowledge can be no more than a statistical
estimate, subject to uncertainty. But having such
estimates, and also an informed sense of the associated
uncertainty, is crucial.

In recent decades three lines of empirical research
have represented attempts to gain such knowledge.
Structural economic models—models that use theory
to place restrictions on the admissible representation
of the behavior under study—allow the use of observed
data to measure specific parts of the monetary policy
process, and putting together enough such parts
produces a quantitative representation of the mon-
etary policy process as a whole. Here theory matters:
the value of the resulting estimates, for either the parts
or the whole, depends on the validity of the a priori
restrictions imposed. Most central banks estimate and
regularly use structural models of this form, although
little such work has taken place in the academic world
in recent years.

Especially since the 1970s, vector autoregressions
(sets of equations that intensively exploit the raw
covariation over time of a small number of economic
variables) have been the main vehicle used in academic
research for addressing questions about monetary
policy at the aggregative level. When used for purposes
like assessing the effects of monetary policy, however,
even vector autoregressions are not free from restric-
tions based ultimately on theory—most basically,
what (usually small) set of variables to include, and
what ‘causal ordering’ to impose on them. Still richer
sets of cross-equation restrictions allow ‘structural
vector autoregressions’ to exploit the covariation in
the data yet more fully. As is true for structural
models, the resulting estimates depend on the validity
of the restrictions imposed.

Beginning in the late 1980s, there has also been
renewed interest in combining standard statistical
methods with the use of nonquantitative informa-

tion—drawn, for example, from close reading of
minutes of central bank meetings. To date this work
has been carried out for only a few countries.

4.3 Phillips Cur�e Issues

The trade-off between the desire for price stability and
the desire for high output and employment has been a
persistently important aspect of monetary policy
debate, and consequently of monetary policy research,
throughout the postwar era. One crucial question is
what level of real activity is consistent with maintain-
ing an unchanged inflation rate. Another is how much
foregone output or employment is required to bring a
high inflation rate down to a lower one (what is the
‘sacrifice ratio’?). Although some theories imply that
monetary policy is neutral, most experience indicates
that there are real costs to disinflation. The question
that much research has tried to answer from observed
evidence is how much.

Neither the noninflationary level of output (or
employment) nor the sacrifice ratio is a natural
constant, however. An important part of this same line
of research has been to establish what factors, es-
pecially including factors subject to influence by
national policies, cause each to vary across countries.
Possible determinants suggested by familiar theory
include labor market institutions governing the diffi-
culty of hiring or firing workers, the generosity of
publicly provided unemployment benefits, the econ-
omy’s openness to international trade, the degree of
central bank independence, the central bank’s es-
tablished ‘credibility,’ and the extent to which mon-
etary policy decisions are transparent to the public.
Research on each of these topics has provided mixed
results.

Each of these lines of inquiry is implicitly a question
about the short, or at most the medium, run. Implicit
in the underlying theory is that in the long run output
and employment revert to levels determined by re-
sources, technologies, preferences, and other funda-
mental factors that are independent of monetary
policy. Even so, there remains a long-run trade-off
between the variability of output and employment and
the variability of inflation, which the central bank’s
approach to monetary policymaking does influence.
Seeking to understand how this variability trade-off
arises, and exploring the implications for it of different
ways of conducting monetary policy, remains an
important object of research.

A quite different line of research on these issues,
prompted in part by the chronic high unemployment
and stagnant growth in so many European countries
in the last quarter of the twentieth century, has
questioned the standard theory that monetary policy
is neutral in the long run, so that a reduction in
inflation requires only a temporary loss of output and

9982

Monetary Policy



employment. If the economy’s production process
adjusts so that some part of the reduced output or
employment never recovers (e.g., because some un-
employed workers leave the labor force permanently,
or because some productive investments are not
undertaken), then the usual interpretation of the
sacrifice ratio in terms of strictly temporary real costs
of achieving permanent disinflation is invalid.

4.4 Costs of Inflation

Much of the motivation underlying the conduct of
monetary policy is to preserve price stability, or at
least a low rate of inflation. For some central banks,
price stability is the only economic objective formally
stated in the bank’s charter. For others price stability
is one among just a few objectives set forth.

By contrast, economic theory and empirical analysis
have never been able to identify just why movements
in an economy’s overall price level are so harmful. In
the simplest theories, inflation that is anticipated in
advance has no real effects at all, and unanticipated
inflation merely creates transfers from some groups to
others. Abandoning simplicity in favor of realism
introduces many avenues for inflation to result in
welfare-reducing costs, but empirical estimates of the
magnitude of such costs are typically small. There is
also no evidence that inflation below about 10 percent
per annum reduces an economy’s growth rate.

Yet opinion surveys as well as election returns give
evidence that the public in most countries dislikes
inflation, and even accepts sizeable real costs as a
sacrifice necessary to reduce inflation. One possibility
is that the aspect of inflation that most distresses the
public is not economic, in any narrow sense, but
instead the concern that if the government is not able
to carry out this aspect of its responsibilities effec-
tively—providing a medium of exchange has been a
government function almost as long as there have been
governments—then perhaps the social order may be at
risk in other ways as well. In any case, although
understanding the costs of inflation has long been on
the research agenda surrounding monetary policy, it
remains an even more open question than most.

See also: Central Banks; Consumer Economics; Con-
sumer Psychology; Economics, History of; Keynes,
John Maynard (1883–1946); Price Inflation.
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B. M. Friedman

Money and Finances, Psychology of

1. Introduction

As a major tool for exchanging goods and services,
money plays a crucial role in economic and social life.
It serves as a legal tender and a unit for calculation,
and allows values to be maintained over time. Tied to
these economic functions, money has a large influence
on human experience and behavior, delimiting con-
sumer options, life styles, access to education, and
even chances on the marriage market. Societies differ
considerably regarding the distribution of income
among their members and in the extent to which
individual economic resources determine access to
cultural goods such as education and health care. But
individual differences in income almost invariably
provide a major indicator of social inequalities. Being
one of the multiple markers of social stratification,
money carries social prestige and may affect social
relations as well as people’s self-concepts not only due
to its economic function but also through the symbolic
value attached to it.

Despite the trend of increasing globalization which
is particularly evident in international finances and the
increasing importance of stock holdings among pri-
vate investors in many nations, societies still differ
beyond their financial systems in cultural norms and
the collective rationale which shape attitudes towards
money. Collective experiences with money can affect
whole nations, as was evident in the fear of inflation in
Germany which followed experiences after World War
I. This points to the importance of socialization not
only in attitudes towards money but also for expec-
tations concerning the larger economic system. Fur-
thermore, cultural norms guide the display of one’s
financial resources in public. General financial issues
such as prices and the tax system are frequently
discussed. However, in many cultures—except for
materialistic cultures as, for example, in south Asia—
personal financial assets are mostly considered a
private issue which is not discussed even with parents
or friends. This lack of openness may serve to prevent

social envy in the case of personal affluence or help to
protect one’s social image if personal resources are
scarce. However, other social symbols such as clothing
and cars are allowed to undermine this social norm.

Given the importance of cultural factors, the re-
search available on psychological aspects of money
and finances suffers from a focus on Western systems.
Furthermore, psychologists have paid surprisingly
little attention to money as a research topic (for an
overview see Furnham and Argyle 1998) leaving this
domain largely to sociologists and economists. Draw-
ing on relevant research from different disciplines, we
will first address the significance of money for personal
well-being and social relations. Next, we will turn to
beliefs and values connected with money. Thereafter
we will address issues concerning the handling of
money, looking at correlates and predictors of spend-
ing, saving, and donating money, as well as evading
taxes. In a final section, selected research on effects of
poverty will be summarized.

2. What Money can Buy: the Personal and Social
Significance of Money

Although folk wisdom claims that money does not
make happy, findings point to an overall low, but
significantly positive relationship (about r� .15 to
r� .20, see Furnham and Argyle 1998). Not surpris-
ingly, the prediction of happiness from economic
resources improves if other indicators of wealth
besides income are also considered. Pointing to the
importance of social comparison processes, relative
income is more important than its absolute level,
because people define themselves as wealthy or poor
with regard to others. In countries with high poverty
rates and extreme income differences like India or
Brazil, the relation between happiness and income is
substantially stronger. Across 55 nations, the cor-
relation between income and happiness reaches about
r� .50 (Diener et al. 1995). Finally, increases in
income during prosperous periods have a positive
influence on citizens’ well-being, whereas income loss
during depression periods have the opposite effect.
However, the effects of changes in income on changes
in satisfaction do not seem to be long-term. People
adapt to higher as well as lower levels of income (for
an overview see Furnham and Argyle 1998).

Much attention has been paid to the significance of
money in family formation and family life (see White
andRogers 2000). Economic assets play a considerable
role in marriage decisions, not only among women,
who have traditionally been assumed to consider their
partner’s bread-winning potential, but also among
men. Men’s earning and employment have consist-
ently been found to increase the likelihood of mar-
riage, and even women’s increasing participation in
the labor force does not seem to render male income
less important. Furthermore, the income of both men
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and women, particularly the income differential be-
tween husbands and wives, affects the division of
household labor between marital partners beyond the
time restrictions due to their employment. There is
more sharing of household tasks between spouses if
wives contribute more to family income (Coltrane
2000). Economic resources also affect family relations.
Conflict over financial affairs seems to be among the
most important sources of discord in partnerships and
family violence has often been linked to the lack of
financial resources. As to divorce, findings demon-
strate a positive correlation between men’s earnings
and marital stability (e.g., Hoffman and Duncan
1995). Benefits from women’s higher earnings are less
clear, because the stabilizing effect may be counter-
acted by the higher economic independence of the
woman which contributes to greater dangers of div-
orce (the ‘independence effect’). Furthermore, the
causal link between women’s income and marital
quality�stability may be bi-directional: Marital dis-
cord was found not only to be affected by women’s
earnings, but also to instigate women’s higher labor
force participation, thus leading to higher earnings
(see White and Rogers 2000).

3. Attitudes Towards Money

Attitudes towards money may be understood within a
larger system of values which has been broadly
distinguished as materialistic or postmaterialistic.
Based on Maslow’s hierarchy of values, Inglehart
(1977) claims that materialistic needs, related to stable
economic resources and physical security, are basic
and will be foregrounded in a person’s value system if
they are not sufficiently fulfilled, specifically—coined
in a socialization hypothesis—if they were lacking
during childhood and adolescence. Conversely, post-
materialistic values, including political participation,
the freedom of speech, and self-realization should
develop primarily as materialistic needs are satisfied.
In line with this assumption, research shows that
materialistic values are less foregrounded among the
well-educated and those with higher income, and that
postmaterialistic values have become increasingly
evident among younger generations.

It is remarkable that money is associated with
ambivalent characteristics and paradoxical meanings.
Money is associated with positive values like security,
independence, freedom, prestige, and possessions as
well as with negative associations like anxiety, anger,
greed, envy, and conflict. People owning much money
are likely to be seen as hard-working, successful, and
even beneficent, but are also at risk of being regarded
as superior, selfish, capitalistic, and hostile. Given
these complexities, research has focused on under-
standing the basic structure of attitudes towards
money.

Several different questionnaires have been con-
structed and psychometrically examined in order to
investigate the fundamental dimensions underlying
attitudes to money (Furnham and Argyle 1998). For
example, the Money Attitude Scale (MAS) differ-
entiates between the factors of power�prestige, re-
tention time, distrust, quality and anxiety, whereas
the Money Belief and Behavior Scale (MBBS)
measures the factors: obsession, power�spending,
retention, security�conservative, inadequacy, and
effort�ability. The short version of the Money Ethic
Scale (MES) summarizes three factors: budget, evil
and success. All the different approaches to the
measurement of attitudes to money illustrate that the
attitude structure is complex and multidimensional
with clearly differentiated factors, reflecting the am-
bivalence of money. Some of those factors are linked
to clinical traits, such as anxiety or obsession, whereas
others are related to the retention factor, like saving
and investing money. Other factors like power, pres-
tige and spending show that money can also be a
means to influence and impress others.

Affected by parental income, education, social class,
beliefs, parenting practices, and money habits, atti-
tudes to money are formed early in childhood and
remain fairly consistent throughout one’s life. Em-
pirical studies show that high-income people tend to
think money is less evil and rather reflects one’s
achievement. Participants with a High Protestant ethic
are more likely to budget money properly and tend to
see money as evil and representing power. Highly
leisure-oriented individuals see money more frequent-
ly as good, representing achievement and power�
freedom. In contrast to students with credit cards,
those without are more likely to score higher on
money attitudes of obsession and retention. Other
findings illustrate that compulsive spenders have
relatively lower self-esteem than normal consumers,
believe more that self-esteem can be enhanced by
money, and are more convinced that money solves
problems.

There are also attitudes towards the notes and coins
as the actual currency. Bruner and Goodman (1947)
show the influence of subjective values and objective
needs on the perception of currencies by asking rich
and poor 10 year-old children to match circles of light
corresponding to a range of coins. The results illustrate
that the size of socially-valued objects such as coins are
judged larger than neutral objects like grey discs.
Moreover, the greater the value of the coin, the more
biased the estimation. This overestimation effect
occurs more strongly for poor than for rich children.

4. Handling Money

4.1 Sa�ing, Consuming and In�esting Money

The decision to save money or to spend it for
consumption is partly based on rational economic
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considerations. However, saving is also a socially
accepted goal, formed during socialization and by
norms of the social environment. To predict people’s
saving behavior, economists focus on factors such as
the increase of income which leads to a disproportional
increase of savings, social comparisons with other
people which influence habits of consumption and
saving, and saving as postponing consumption in
order to guarantee a constant level of lifelong con-
sumption. The framing approach of the ‘behavioral
life cycling’-hypothesis by Shefrin and Thaler (1988)
stresses the importance of individual self-control, self-
imposed rules, and prior commitments for explaining
saving. Different forms of money, e.g., regular income,
assets or windfalls, are subjectively categorized and
assigned to different ‘mental accounts.’ The propensity
to save all or part of one’s income is assumed to
depend on whichmental account the income is referred
to.

Katona (1975) emphasizes the importance of differ-
entiating between people’s ability to consume or save
and their willingness to do so. He has pointed out that
people’s beliefs about economic issues mediate the
amount of money they save. People’s consuming or
saving behavior is based on their expectations re-
garding the future development of the economic
situation. The Index of Consumer Sentiment (ICS)
developed by Katona (1975) predicts turning points in
business cycles and expresses changes in optimism or
pessimism about the financial future. It was found that
total saving goes up when people become more
uncertain and worried about the future. One-third of
household saving in the USA is explained by the
precautionary motive, in particular with regard to
health and old age considerations. Because saved
money is often used as a protection against economic
risks, risk-averse subjects tend to have lower debts and
save more money than risk-taking persons do.

Empirical studies show (Furnham and Argyle 1998)
that age is linearly related to saving (the older the
person, the higher the savings) and education has a
curvilinear relation (the best- and the least-educated
people save less, the better educated investing
more of their money instead of saving it). Savers
are more optimistic about economic circumstances
and believe in personal control over finances; whereas
nonsavers think themselves more as victims of external
events, but also seem to blame themselves more when
things go wrong. Savers get more social support from
friends and relatives than nonsavers and thus more
information about how to handle finances. Savers
show more consistent shopping habits, like going to a
few favorite shops whereas nonsavers tend more to
shop around.

Psychological research on financial investments in
stock markets focuses on investigating the heuristics
people apply, since decisions are highly influenced by
the context in which price information is presented
and therefore salience and attention effects are im-

portant. For example, selective causal attributions
provided by the media have a significant influence on
investment decisions in financial markets (Andreassen
1987). By explaining recent changes in stock prices
with good news after prices rise and with bad news
after prices fall, reporters tend to focus on the sets of
facts suggesting that change should have happened
and omit the set of facts that suggest it should not have
occurred. By these attributions expectations are
formed that changes will either persist or regress to
previous price levels. This can mislead investors and
therefore result in wrong decisions.

4.2 Tax Compliance and E�asion

Twenty to 30 percent of taxpayers in Western
industrial nations do not declare their income com-
pletely. Approximately 10–20 percent of tax is illegally
evaded. The majority of people think their tax burden
is too high, and that they pay more taxes than other
people and even more than those with a comparable
income. The lack of transparency of the tax system
and people’s lack of knowledge about tax issues
increases distortions in perception systematically (for
overview see Jonas et al. 1999).

The economic approach suggests that paying and
evading taxes is a behavior that is very rational, and is
influenced only by the benefits and costs associated
with tax evasion (like the subjectively-perceived prob-
ability of detection, the rates of penalties, the amount
of one’s income, and the level of marginal tax rate. For
an overview see Andreoni et al. 1998). However, tax
evasion is not only a matter of rational calculation and
utility maximization, but also involves psychological
variables like an individual’s willingness to evade or
comply. The more people experience money and
profits in particular as an indicator of success and the
more they perceive opportunities to do so, the higher
the tax evasion.Negative attitudes towards the govern-
ment, towards the fairness of the society’s resources
allocation, towards the legislation, and towards the
spending behavior of political actors are also im-
portant. Furthermore, tax evasion is lower the more
important moral norms and religious values are
for a person and the higher her integration in the
society. Finally, perceptions of tax fairness, judged
on the comparison of the individual’s tax burden
and the government’s provision of public goods as
well as the tax burden of other taxpayers, is also an
important predictor.

4.3 Donating Money

It is amazing that, on the one hand people are willing
to take illegal action to save money by evading taxes
but, on the other hand, they voluntarily give money
away by donating it to charities. The figures of the
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Charities Aid Foundation show for Great Britain that
more than two-thirds of the people donate money for
charitable causes. However, the relationship between
income and donations is quite low (only about r� .13;
Furnham and Argyle 1998). Considering the charac-
teristics of people who donate money, it is found that
people between the age of 50 and 65 give most, women
give more money than men and are also more actively
involved in volunteer work. Married people give about
20–40 percent more than singles with a comparable
income. Having children leads to an increased willing-
ness to donate (about 50 percent more than people
without children). People who are religious give about
three times more than people to whom religion is not
important. Concerning contextual factors, more
money is given if the request comes from a physically
attractive person, a similar person, or an expert. More
money is given in reciprocal relationships and to one’s
own group. Touching the potential donors and eye-
contact are effective strategies for raising money.
Furthermore, role modeling and conformity in groups
proved to be crucial factors.

5. When Money Runs Short: Perspecti�es on
Po�erty

In the past decade, the problem of poverty has become
addressed increasingly by social and developmental
psychologists. Relevant research dates back to the
1930s when Jahoda et al. (1975, [1938]) introduced the
ethnographic approach in studying a whole com-
munity hit by unemployment due to plant closing.
Showing that different ‘reaction types’ (e.g., ‘un-
broken,’ ‘in despair,’) emerged as styles of coping with
the increasingly desperate situation, early findings
inspired later stress and coping research. Addressing
family adaptations to economic loss, Elder (1974)
showed that the families’ adaptive reactions, along
with parents’ stress, during the Great Depression,
increased the likelihood of conflict and tension within
families and shaped children’s short- and long-term
development.

Present research focuses on relative income poverty,
defined by national poverty lines or by a per capita
income of less than 50 percent of the average income.
In contract with former static approaches, more recent
studies consider the duration of poverty, e.g., suggest-
ing that stable poverty is experienced by only a small
minority of children in the USA while a large pro-
portion lives for at least two years in poverty. In
general, findings show that long-term poverty has
more negative effects on well-being and children’s
behavior than short term deprivation, but the latter is
often detrimental, too.

As to the effects of poverty, research pays increas-
ing attention to children who have been pointed out
as an important risk group of poverty in many

countries, especially if living with a single parent,
having two or more siblings, or belonging to ethnic
minorities (e.g., Seccombe 2000). Most studies report
deleterious effects of poverty on both children’s and
adults’ well-being and health, including lower life
expectancy, higher infant mortality, and more acute
and chronic health problems. Disadvantages often
begin during pregnancy leading to low birth-weight
and undernutrition, thus increasing the risk of serious
illness. In explaining these findings, impaired health
among the poor has been linked to limited access to
medical or prenatal care, to less healthy lifestyles,
nutritional deficiencies, and low levels of education or
literacy, making it difficult to use health services or
follow instructions. The negative consequences for the
immune system of high levels of emotional stress have
also been pointed out.

Furthermore, children living in poverty have more
socio-emotional and behavior problems, have more
difficulties in peer relationships, and do poorly in
school. Many of these effects can be linked to parental
stress which results from the economic pressure they
face and which spills over into the parent-child
relationship leading to less nurturing, more auth-
oritarian, and more inconsistent, harsh physical disci-
pline. Hence, impaired parenting is important in
mediating the negative effects of income loss on
children. However, individual and family resources,
(e.g., emotional stability, a harmonious marriage) may
buffer the consequences of income loss for family life
and children’s development. Increased social support
from family and friends has been shown to reduce the
stress and violence experienced by poor families, and
to improve self-esteem. High rates of poverty in the
neighborhood increase the likelihood of children’s
externalizing problems even beyond the individual
family income. Given the spatial segregation of poor
families, problems arising from the lack of family and
community resources are likely to accumulate.

Finally, it should be noted that running up debts is
often used to compensate for a lack of money. Despite
the risk of serious financial problems due to long-term
obligations, only a few studies in psychology address
such issues. Lea et al. (1995) report that debtors
have fewer money management facilities than non-
debtors, rate their ability atmoneymanagement lower,
and have shorter time horizons. Debt counseling has
become an important task in social services provided
to the poor.

6. Conclusion

Overall, research suggests that money is an important
resource which affects many domains in life. Although
much of its psychological significance seems to derive
from social comparison processes, the lack of money
may have far more substantial effects. Attitudes
towards money are complex and often ambivalent
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and, somewhat similarly, determinants of handling
money go beyond economic rationale. It would seem
fruitful to include more genuinely psychological per-
spectives in studying the significance of money in
people’s life.

See also: Economics and Ethics; Economics, Phil-
osophy of; Finance, Geography of; Money: Anthro-
pological Aspects; Money, Sociology of; Pay and
Compensation, Psychology of; Poverty, Culture of;
Poverty: Measurement and Analysis; Poverty, Soci-
ology of; Psychology and Economics; Sex Differences
in Pay
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Money: Anthropological Aspects

Money, in various cultures and at various times in
history, is defined primarily by what it does and
secondarily by what form it takes. In anthropology,
money falls into two major categories of cultural
constructs: (a) special money which is used in a limited
sphere of transactions and is also called special-
purpose money, primitive money, or ritual money;
and (b) general money used extensively in many social
spheres but used primarily for commercial exchange,
and also referred to as general-purpose money.

1. Special Money

Many societies use objects to mark ritual transactions
in limited spheres of social life such as marriage
negotiations, religious offerings, or the acquisition of
titles or ritual knowledge. The material item offered
may be as varied as mats and bark cloth in Samoa,
whale’s teeth in Fiji, woven rolls of feathers on Santa
Cruz Island, clumps of tobacco among North Ameri-
can Indians or dogs teeth in the Admiralty Islands.
However, such items, rarely circulate as a general form
of money to buy land, labor, or commodities. The
items are usually confined to exchanges within quite
limited ritual spheres, but the nature of these spheres
varies from one society to another.

The specialized uses of such money can be seen in
traditional Ti� society in Nigeria where magical rites
could only be purchased by means of tugudu cloth or
brass rods. The famous large stone money of Yap in
the Caroline Islands was traditionally only used by
aristocratic families in ritual transactions as a means
of settling disputes; they were never used for com-
merce. Indian tribes in the northeastern USA used
wampum as a means of sewing large belts with designs
on them. These wampum belts were exchanged as a
marker of major political events such as the union of
tribes in the Iroquois Confederacy. Many forms of
money, such as the rolls of feather money on Santa
Cruz, were used primarily or exclusively in the sphere
of marriage exchanges.

The close association of money with ritual and
religious spheres of life persisted into classical times
when temples served as the primary mints for making
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coins. Earliest coins carried religious images of the
gods who protected the money. Athenian coins depic-
ted the city’s patron goddess or symbols of her such as
the owl. Roman coinage depicted Juno Montea, from
whose name derive the modern words of ‘money’ and
‘mint.’

2. General Money

Of the main organizing principles of settled social life,
general money was one of the last to develop, long
after writing, bureaucracy, priesthood, metallurgy,
and kingship. General money arose as a political
creation of the state to organize and control commerce
and to standardize taxation.

2.1 Origins of General Money

Around 640 BC, the royal family of Lydia began
issuing the first coins. Prior to the invention of money,
most urban centers were organized and built in a
manner that focused on a major temple, palace, or
fortress. However, Lydia introduced the first cities
centered on a marketplace that became common
throughout the Greek world as the agora. Herodotus
notes that it was not until after the state issued coins in
Lydia that its capital, Sardis, became the first city to
have a marketplace in its center.

As the state took over the control of money and it
became secularized in the domain of politics and
commerce, it began to lose its ritual functions, and a
great tension between religion and monetary activity
began. Beginning in the classical era of Greece and
Rome, much religious, ethical, and philosophical
literature has been critical of the influence of money
and has advocated limits on its use and importance in
society. This conflict appeared particularly in most of
the religions such as Orthodox Jews’ reluctance to use
money on the Sabbath, the Biblical accounts of Jesus
driving the moneychangers from the temple, or the
strict Muslim prohibition on interest. The same
distrust of money appeared in the works of Aristotle
who distrusted the market and felt that prices should
be set not by the scarcity of goods but by the ability of
the buyer to pay.

2.2 Functions of General Money

General money is usually defined and explained by
what it does within the commercial and financial
spheres of life, i.e., by the economic functions that it
fulfills in society. These functions include the use of
money as a means of exchange, a method of setting or
comparing value, a mode of payment, and a store of
value. The degree to which items commonly called
money actually fulfilled all three functions has varied

through history according to the item, the culture, and
the social circumstances.

2.2.1 Money as exchange. The commonest function
of money for most people is its use as a means of
exchange; people use it to buy and sell. The woman,
who comes to market to sell eggs with the hope of
buying milk, does not have to find a person who only
wants to exchange milk for eggs. By using money,
the egg seller can sell to anyone who wants eggs and
then use that money to buy from any milk seller in
the market. The medium of money makes the trans-
actions much faster, easier, and more efficient by
separating the individual acts of buying and selling.

2.2.2 Money as a store of �alue. Money further
separates the buying from the selling act by allowing
a seller to exchange something for money, and then
to keep the money without necessarily buying any-
thing. The egg seller may wish to save up to buy a
motorcycle or camel. She could not do this by saving
the eggs until she had enough to make such a large
purchase, but by converting her weekly production
of eggs into money, she can save the money far more
efficiently and reliably.

2.2.3 Money as a means of setting �alue. Just as
money is a means of establishing the relative value
of eggs, milk, camels, and motorcycles, it also allows
a value to be set on a great variety of goods that
cannot physically be taken to a market square or
store for sale. People can use it to set the value on
an hour or month of work or for the sale or tem-
porary use of a building or parcel of land. It can be
used to set the value of goods that never exist such
as the potential earning power and emotional value
of a person killed in an accident or of damage to fu-
ture sales caused by malicious slander. Money can be
used as easily to purchase illegal goods and services
as to set the price for the forgiveness of small sins or
free a soul from eternal damnation.

2.2.4 Money as a system of keeping accounts. Only
8 to 10 percent of the world’s money actually exists in
the form of paper or coin. Most of it exists in the
form of numbers contained in accounts. The hours
of work a person performs is recorded in money
terms in an account from which it can be drawn out
to pay mortgages, make loans, or be lent out for
interest. Money is the conceptual medium that allows
this easy movement between hours of work, rent,
buying a home, borrowing to take a vacation, or
negotiating a contract to kill a rival.
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2.3 Forms of General Money

After categorizing money by function, the second
most important categorization is according to the
form or material from which it is made. How money
performs its functions is always limited by the form it
takes, and this can be as varied as slips of paper, sea
shells, electronic bits, ink entries in a journal, chunks
of metal or edible commodities such as salt, rum, or
cacao. Money—like the calendar and the system of
measurements—is a cultural construct that may have
arbitrary aspects, but to function properly, it needs
stability and predictability. As long as people agree on
the system, time can be as easily measured by the sun
as by the moon, and money can be as easily calculated
in feathers and shells as in silver grains.

2.3.1 Commodity money. In addition to the items
used as special money, societies have used many
common commodities for money. These have in-
cluded rice in the Philippines, tea bricks in Mongolia,
coconuts in the Nicobar Islands, furs in Alaska,
sugar in the Caribbean, maize in Guatemala, cacao
in Mexico, almonds in India, and barley in
Babylonia. In the West alone, many different com-
modities have been used such as salt (from which we
derive the word ‘salary’), deer skins (‘bucks’), and
cattle (‘fee’).

Although commodities serve as a good medium of
exchange, they are frequently awkward to transport,
and their utility as a store of value depends on their
perishability. The salt dissolves in water, the rice rots,
and people drink the rum. Commodities usually exist
in hierarchies of which metals rank the highest because
of their durability. Metals such as copper, tin, bronze,
gold, and silver proved to be both a good medium of
exchange and a holder of value as well as an easily
transported item. Among the metals, silver and gold
ranked as the most valuable because of their scarcity
combined with the relative ease with which they are
mined and used.

Commodity money almost always operates in con-
junction with a money economy and not as a self-
contained or isolated economic system. When faced
with a lack of currency, American colonists, who were
already part of an international monetary system,
used tobacco in the eighteenth century. Under com-
munist rule in the twentieth century, Romanians used
cigarettes, and in wartime a number of commodities
from sugar and chocolate to butter and oil circulate as
a better means of exchange than the national currency.
Because commodity money arises spontaneously in
societies accustomed to using money, but temporarily
unable or unwilling to use the general money, com-
modity money will probably continue to play a major,
although episodic role, in times of warfare and other
forms of social upheaval.

Anthropologists have frequently used the term
‘primitive money’ to designate both commodity
money, which can occur in any type of money system
at any time, and ritual or special forms of money,
which usually occur in societies that are not fully
integrated into the world commercial system. The
confusion arose because traders and merchants often
transformed special money such as brass rods among
the Ti� or Wampum among North American Indians,
into a primitive form of general money in order to
connect the previously more isolated group into the
emerging world economy.

2.3.2 Paper money. The Chinese invented both
paper and printing which were combined to produce
the first prototypes for paper money which did not
become a general form or money until the Mongol
conquests of the thirteenth century. The nomadic
Mongols seized on the concept and organization of
paper money as more efficient than coins for admini-
stering a large empire with a large economy. Mer-
chants and peasants resisted the imposition of paper
money, and only the great power of the Mongol
rulers and their enforcement of capital punishment
made the subject people willing to use it. The
Mongol Empire ended by 1368 with the fall of its
Yu� an dynasty in China. The Ming dynasty stopped
printing paper money and soon stopped accepting it
in payment. The paper money system collapsed, but
it was picked up during the Renaissance in Europe
where it had great appeal to the Italian bankers, and
was later taken over by central banks issuing paper
money backed by the rising power of the state. The
development of banking and the newly developed
paper money system destroyed feudalism, changing
the basic organization of society from one based on
heredity and the ownership of land and feudal rights
to a system based on money and the ownership of
wealth through stocks, bonds, and other paper
instruments of ownership.

2.3.3 Electronic money. Throughout the twentieth
century, the volume of money flow increased greatly
with the introduction of new means of payment such
as credit cards, the expansion of banking activities,
and the introduction of electronic communications.
To speed the movement of money of account, people
had to rely increasingly on electronic modes begin-
ning with the telegraph and spreading to the tele-
phone and eventually to computers and satellites.
Electronic money operates in the realm of money of
account rather than with coins or bills, and it has
made the transfer of this type of money much easier
and cheaper than the transfer of cash or written
documents.
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By making money move faster, although not necess-
arily more efficiently, electronic money created new
threats to the economies of the poorer nations.
Because of currency speculation or currency flight, the
value of the money, and therefore the entire economy,
could be crippled within days rather than over the
course of the months and years that it traditionally
took for inflation to destroy it.

Electronic money produced a further stratification
of money systems in which the richer people and richer
countries use electronic money, while poorer countries
and poor people use cash. Throughout the twentieth
century, cash became increasingly the money of poor
countries and of poor pockets within the highly
developed economies.

3. The Meaning of Money

As money has increased in importance in the global-
ized world economy, social scientists have begun
research into the importance of money outside the
economic realm. Such inquiries often use the concept
of the ‘meaning’ of money. The ‘meaning’ of money
may be found in the abstract role of money in social
institutions, or it may refer to the differential impact of
wealth and poverty or the absence and abundance of
money in the lives of individual people or groups.

3.1 Noneconomic Aspects of Money

Social scientists often analyze the meaning of money
in institutions outside of the financial and commercial
realms. Such analysis examines the functions, im-
portance, and role in noncommercial spheres of life
such as its social or psychological meaning. Zelizer
(1994) examines the way people construct different
categories of money according to its role in social
relations such as courtship, gift giving, and inherit-
ance. Doyle (1992) examines its role in the emotional
life of the individual as money relates to levels of
satisfaction, accomplishment, and security.

3.2 Alternati�e Explanations of the Money Economy

Anthropologists have researched the different, and
often noneconomic, ways that people explain money
and commercial activity. Taussig (1980), Gudeman
(1986) and White (1994) researched the way people
such as Bolivian miners, Colombian peasants, and
Turkish factory workers and other groups on the
margins of the world system, conceptualize the econ-
omic world around them. Humphrey and Hugh-Jones
(1992) pursued an analysis of the meanings associated
with all forms of economic exchange.

Carrier (1997) showed how the same form of
analysis that produces a greater understanding of the
meaning of money and markets in simple societies can

also be used to understand how people, including
scholars and other professionals, in the fully developed
Western economies think about and explain the econ-
omic world around them. All of these works seek a
more holistic analysis of money and how it fits with the
political, religious, psychological, and other cultural
aspects of social life.

See also: Exchange in Anthropology; Exchange:
Social; Markets: Anthropological Aspects; Money
and Finances, Psychology of; Money, Sociology of;
Primitive Society; Ritual; Symbolism in Anthrop-
ology; Trade and Exchange, Archaeology of
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J. Weatherford

Money, Sociology of

Money is an abstraction that observers make from
social interactions. It is a matter of degree, to the
extent that interactions transfer rights to goods and
services by means of tokens that could also serve
transfers of other such rights; we call those tokens
money. The more generalizable across social locations,
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varieties of goods and services, interaction partners,
types of rights, and physical forms of the token itself is
that capacity to facilitate transfer of rights, the more
readily people recognize the token involved as mon-
etary. International currencies, nationally issued legal
tenders, electronic monies, bank accounts, and other
highly liquid tokens of transferable rights represent
one extreme of a continuum running from such
generalized forms to the narrowly limited circuits of
such other monies as credits in baby-sitting pools,
casino chips, or investment diamonds.

After a review of previous thinking about money in
sociology and other social sciences this article outlines
an agenda for the sociological analysis of money.

1. Money in the Social Sciences

Since 1900, unfortunately, analysis of money’s pro-
duction and distribution has remained chiefly the
preoccupation of economists (see e.g., Eatwell et al.
1989). Other social scientists and historians have
concentrated on money’s consumption—on monetary
practices and their consequences. Within that realm,
views of money run from considering money as an
impersonal, autonomous force to examining money as
a set of culturally and structurally embedded practices.
Existing approaches also split over their assessment of
money’s effects: they range from money as a force for
liberation, efficiency, and individuality, to money as a
source of corrosion, corruption, and oppression.

In anthropology, for example, ethnographies of
nonliterate communities long documented the cultural
and social variability of currencies. Yet when it came
to modern money, anthropologists typically adhered
to economic models of an efficient, fungible, market-
based currency. The introduction of modern curr-
encies, in such accounts, not only neutralized but
corrupted the more vulnerable cultural or social
particularisms of simple societies.

Starting in the 1980s, however, anthropologists
began to revise such causal assumptions radically, as
they explored the close interplay between monetary
transactions and the construction of social relations
and meaning systems. A case in point is Jane Guyer’s
Money Matters (1995), a collection of studies on West
African currency history challenging the view that
generalized European currencies drove out the earlier
localized, ‘primitive’ monies of Europe’s African
colonies. In a similar vein, Jonathan Parry and
Maurice Bloch’s influential volume of essays, Money
and the Morality of Exchange (1989), disputes money’s
universally homogenizing powers by documenting
money’s cultural variability with persuasive ethno-
graphic detail. The dominant ‘economic mythology’
of money, Bloch (1994) tells us, is not only debunked
by the exotic cultural distinctiveness of non-Western
societies. Even in the most advanced of capitalist
states, Bloch insists, people’s meaningful social rela-

tions mark their monetary transfers (see also Znoj
1998).

Within sociology, such luminaries as Karl Marx,
Max Weber, and Georg Simmel made two different
contributions to the understanding of money: first, an
analysis of monetization as part of the creation of
modern economic institutions; and second, an exam-
ination of effects of monetization in the contemporary
world. The second contribution has had a more
durable influence than the first. Classical theories
treated money as an impersonal neutral medium of
economic exchange suitable for the increasingly
rationalized market-driven contemporary world. A
money economy, Simmel (1900) argued, increased
individual freedom to select terms and partners of
economic exchange. At the same time, but more
ominously, money inevitably undermined meaningful
social ties, reducing interpersonal connections to
instrumental calculation.

Sociological theorizing long stayed close to such
conceptions of money, framing money not only as
separate from but also as a threat to the social sphere
(see e.g., Habermas 1989). Even Talcott Parsons’
(1967, p. 358) analysis of money as a symbolic
language restricted money’s symbolism to the econ-
omic domain. Since the 1980s, however, North
American and European sociologists have challenged
the theoretical segregation of economic transactions,
portraying economic institutions and activities, in-
cluding money, as socially contingent phenomena.

Consider, for instance, Wayne Baker’s (1987) analy-
sis of the construction of money in financial markets.
Rejecting the view that governments and their central
banks define and create money, Baker argues that
nongovernmental financial institutions play the key
part in the creation of money. The more central the
location of financiers and their financial organizations
within the economy, the more their activity influences
monetary flows. On a smaller scale, other sociologists
have examined monetary practices, showing their
embedding in complex webs of meaningful social
relations (Zelizer 1994; for other work in the sociology
of money, see Baker and Jimerson 1992, Poggi 1993,
Dodd 1994, Mizruchi and Stearns 1994, Carruthers
and Babb 1996, Wuthnow 1996, Singh 1997, Ingham
1998, Mongardini 1998, and Zelizer 1998).

Pressing problems for the sociology of money
include the following four controversial questions: (a)
what is money? (b) where does money come from? (c)
how do monetary transactions work? (d) what are
their consequences? A useful way to address these
problems is to distinguish among three partly in-
dependent phenomena—monetary media, transfers,
and meaningful social relations—examining their re-
ciprocal interactions (for a similar set of distinctions
see Akin and Robbins 1999). Monetary media are
representations of rights to goods and services, usually
in the form of concrete tokens; transfers are social
practices and accounting systems that convey media;
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meaningful social relations are connections among
persons and groups involved inmonetary transactions.
Thus, a firm awards vouchers (media) for a paid
vacation (transfer) to its top salesman (relationship)
while giving a weekly check (medium) summing hourly
wages (transfer) to a temporary receptionist (relation-
ship).

1.1 Monetary Media

While classical interpretations portrayed modern
money as a single, homogeneous, liquid medium for
economic exchange, current analyses map out a
continuum involving a wide variety of monetary
media. They include highly generalizable tokens such
as electronic currencies which transcend social lo-
cation, multiply interaction partners, activate a variety
of rights, and cover a broad array of goods and
services. Toward the other end of the continuum
monetary media include subway tokens, telephone
cards, food stamps, and the now proliferating local
currencies, such as the British LETS (local exchange
and trading schemes) or the ‘Ithaca money’ of a
college town in New York State. In these days of the
euro and electronic currencies, state-backed legal
currencies have moved toward an intermediate pos-
ition on the continuum.

Contrary to the presumption that efficient money
automatically follows the expansion of markets, each
one of these currencies builds on an extensive process
of social reorganization. As Eric Helleiner (1999) has
shown, even state-issued legal tenders only displaced a
wide variety of other currencies incompletely and
through strenuous efforts by nineteenth-century state
builders. Similarly the rapid disintegration of the ruble
as the money of account in the former Soviet Union
demonstrates the complexity and fragility of the social
infrastructure supporting any particular currency
(Woodruff 1999).

Monetary media, therefore, do not exist in an
autonomous economic sphere with its own laws of
operation undisturbed by cultural or structural con-
straints. Which media people adopt, when, and how
depends on the type of transfer and social relations
involved.

1.2 Transfers

Analysts have often presumed that monetary media
circulate in a single form of transfer, the quid pro quo
exchange. In fact, monetary media articulate with a
great variety of transfers, including donations, bribery,
theft, tipping, gambling, loans, and auctions (seeDavis
1992).

The broadest distinctions people make separate
compensation (direct exchange), entitlement (rightful
claim to a share), and gift (one person’s voluntary
bestowal on another). Money as compensation implies

an equal exchange of values, and a certain distance,
contingency, bargaining, and accountability among
the parties. Examples include the price charged by a
painter for a portrait or the annual salary of a college
professor. Money as entitlement implies rights not
contingent on the recipient’s current performance.
Cases in point are alimony awards and state-
guaranteed family allowances. Money as gift implies
intimacy, commitment, and�or inequality plus dis-
cretion on the donor’s part, as in a parishioner’s
donation to a church.

Of course finer and multiple distinctions appear
within these three categories and at their boundaries.
Among gifts, for example, tips, bribes, wedding
presents, and charitable contributions differ signific-
antly from each other. At the core of all of these cases,
however, is not quid pro quo exchange but the
assertion and representation of particular kinds of
meaningful social interaction. That is why people
often struggle bitterly not only over amounts of money
but over forms of payment. For example, controversy
over whether welfare recipients should work for their
income, receive services in-kind, or benefit from
regular cash payments centers on defining the re-
lationship of these recipients to public authorities and
donors. Westerners have been debating these issues
vigorously for 200 years.

The conjunction of monetary media and transfer
routines matters, because together they convey the
character of the transaction.

1.3 Social Relations

The full meaning of any monetary transaction, how-
ever, also depends on the relationship between the
parties. Contrary to the view of money as a great
equalizer, people actively distinguish transfers and
media according to the social relations involved.
Parent–child, priest–congregant, welfare official–aid
recipient, legislator–constituent, courting couple—all
these relations sometimes involve monetary payments,
but each calls for a very different combination of
media and transfer routines.

Why do people make such distinctions? This per-
vasive differentiation of monetary media and transfers
serves to support significant differences in the meaning
and quality of people’s commitments to each other.
People work hard to maintain such distinctions: they
care greatly about differentiating monies because
payment systems are a powerful way in which they
mark apart different social ties. Each of these ties has
a different quality and each one therefore calls for
different forms and rituals of payments. Long-time
emigrants, for instance, distinguish carefully between
money they send home to support their immediate
families, contributions to their home churches, and
money paid for taxes in their country of origin.

That is why people will respond with anger, shock,
or ridicule to the ‘misuse’ of monies for the wrong
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circumstances or social relations, such as offering a
salary to a wife, a gift to a traffic policeman, or a tip to
a friend. People care deeply about making such
distinctions; the wrong transfer challenges, confuses,
or violates the definition of particular social relations.

2. Interaction

To be sure, the three phenomena—monetary media,
transfers, and relationships—influence each other.
Observers have commonly thought that monetary
media predominated, but have divided sharply be-
tween the economists’ notion that the primary effect of
monetization is efficiency and a moral view that sees
monetization as creating corruption and desiccation.

Mutual influences are in fact much more varied.
They involve a matching process among media,
transfers, and relations. The three interact: the es-
tablishment of local currencies promotes monetary
interchanges with neighbors and local merchants; the
creation of well-defined routines for gift giving permits
the treatment of gift certificates and crisp new bills as
equivalents; the surrounding of rich people with paid
service providers fosters the elaboration of routines
for the bestowal of tips; and so on through other
combinations of media, transfers, and relations.

Each of the three elements, however, brings to any
particular interaction its own history and complex
array of meanings and symbolism, a fact that limits the
number of possible correspondences among the three.
Legal tenders associate with particular governments
and national histories, systems of pay convey various
degrees of honor and commitment, friends bring to
anyparticularmonetary transfermemories of previous
loans, gifts, and shared expenditures. Close obser-
vation reveals people negotiating matches among
relations, transfers, and monetary media.

One crucial procedure in this matching we can call
earmarking: that is, signaling the nature of the re-
lationship and transfer by a particular treatment of the
medium. Techniques of earmarking include:

(a) Establishing social practices that sort otherwise
identical media into distinct categories. Depending on
how it is used, when, and most importantly for what
type of social relation, the same physically indis-
tinguishable medium (e.g. a euro or a dollar) can serve
as a wage, a bonus, a tip, a gift, an allowance, charity,
or a remittance. Each calls for a different set of
routines representing its character.

(b) Creation of segmented media in the form of
tokens, coupons, scrip, chits, ‘time-dollars,’ food
stamps, affinity credit cards, money orders, vouchers,
or gift certificates, which are appropriate for restricted
sets of relations and transfers, and in many cases are
not legal tender within the larger economy.

(c) Transformation of selected objects into mon-
etary media, as with cigarettes, postage stamps, sub-
way tokens, poker chips, or baseball cards.

Negotiation includes both the creation of consensus
about the character of the relation and the transfer, on
one side, and the elimination of mismatches, on the
other. In fact, legal disputes over contested payments
commonly pivot on disagreements not about just one
of the elements but about the proper match among
medium, transfer, and relation: was that transfer of
money from an industrialist’s checking account to a
politician’s campaign fund a loan between friends or a
bribe for political services rendered?

3. Challenges

Creation of new forms of money such as international
legal tenders, electronic credit, and specialized local
currencies will surely transform monetary practices
during the twenty-first century. Such innovations set
an important challenge to sociological analysis.
Students of money face two major tasks. First, to
specify regularities in the process of matching mon-
etary media, transfers, and relations, by establishing
and explaining correspondences among the three. We
have abundant evidence that such correspondences
exist, but little knowledge of how they occur. Second,
sociologists must examine cases where dramatic
changes occur in one of the three phenomena, for
example (a) the introduction of a new medium such as
the euro, or the dissolution of an established media,
such as the ruble, (b) innovation in transfers, such as
electronic auctions, or (c) creation of new social
relations such as gay families, new international
financial institutions, and transnational social
movements.

In the long run, sociologists face the further chal-
lenge of making a much stronger connection with
economists’ studies of such classic questions as money
supply, inflation, central banking, and international
trade. Economics and sociology both suffer from the
current segregation between their approaches to
money.

See also: Consumer Culture; Consumer Psychology;
Consumption, Sociology of; EconomicAnthropology;
Economic Sociology; Exchange in Anthropology;
Exchange: Social; Markets: Anthropological Aspects;
Marx, Karl (1818–89); Money: Anthropological
Aspects; Simmel,Georg (1858–1918); Trust, Sociology
of; Weber, Max (1864–1920)
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V. A. Zelizer

Montague Grammar

Montague grammar is a theory of semantics, and of
the relation of semantics to syntax, originally de-
veloped by the logician Richard Montague (1930–71),
and subsequently modified and extended by linguists,
philosophers, and logicians. Classical Montague
grammar had its roots in logic and the philosophy of
language; it quickly became influential in linguistics,

and linguists have played a large role in its evolution
into contemporary formal semantics. The most con-
stant features of the theory over time have been the
focus on truth-conditional aspects of meaning, a
model-theoretic conception of semantics, and the
methodological centrality of the Principle of Compo-
sitionality: ‘The meaning of a whole is a function of the
meanings of its parts and their mode of syntactic
combination’ (see Partee and Hendriks 1997, pp.
20–21). This entry presents a brief outline of the
origins of Montague grammar, summarizes the basic
principles of the classical form of the theory, and
sketches some more recent developments and inter-
esting controversies.

1. Montague Grammar in Historical Context

Richard Montague was a logician and philosopher of
language whose seminal works (Montague 1970a,
1970b, 1973) founded the theory known after his death
as Montague grammar. Montague had been a student
of Alfred Tarski, one of the pioneers, with Frege and
Carnap, in the model-theoretic semantics of logic. As
a logician, Montague built on that tradition and
developed an intensional logic with a rich type theory
and a possible-worlds model-theoretic semantics,
incorporating certain aspects of pragmatics, including
the treatment of ‘indexical’ words and morphemes
such as ‘I, you’ and the present tense. In the late 1960s,
Montague turned to the project of ‘universal gram-
mar,’ which for him meant a theory of syntax and
semantics encompassing both formal and natural
languages.

Montague’s idea that a natural language such as
English could be formally described using logicians’
techniques was a radical one at the time. Most
logicians believed that natural languages were not
amenable to precise formalization, while most lin-
guists doubted the appropriateness of logicians’ ap-
proaches to the domain of natural language semantics.

At the time of Montague’s work, Chomskian
generative syntax was well established, and linguists
were developing anddebating approaches to semantics
to fit into the enterprise of generative grammar, and
questions of the relation of semantics to syntax had
become central. The ‘linguistic wars’ between gen-
erative semantics (Lakoff, Ross, McCawley, Postal)
and interpretive semantics (Jackendoff, with the sup-
port of Chomsky) were in full swing. In the earliest
introductions of Montague’s work to linguists, in-
cluding (Partee 1973, 1975) and Thomason’s extended
introduction to Montague (1974), it was argued that
Montague’s work offered the potential to accom-
modate some of the best aspects of both of the warring
approaches, with some added advantages of its own.

Early attempts to integrate Montague grammar
with transformational grammar (Partee 1975) faced
two kinds of obstacle. On the one hand, Montague’s
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own syntax was quite unconstrained, and in practice
combined some systematic use of categorial grammar
with some ad hoc extensions; it clearly needed overhaul
for serious linguistic work. On the other hand,
transformational grammars of the period could not be
directly coupled with Montague’s semantics because
many of the posited transformations did not have
uniform semantic effects, as Montague’s theory re-
quired. Much of the subsequent diversity in ap-
proaches to formal semantics that incorporate features
of Montague’s theory reflects different responses to
those problems.

Montague’s work, and related work by the philoso-
phers Michael Bennett, M. J. Cresswell, David Lewis,
Terence Parsons, Robert Stalnaker, Richmond
Thomason, and others, and by linguists such as
Emmon Bach, Robin Cooper, David Dowty, E. L.
Keenan, Lauri Karttunen, Barbara H. Partee, gained
influence during the 1970s. Formal semantics became
one mainstream approach to semantics within linguis-
tics by the 1980s; major textbooks include Chierchia
and McConnell-Ginet (1990), Dowty et al. (1981),
Gamut (1991), Heim and Kratzer (1998); a good ‘lay
introduction’ is Bach (1989). See also Lewis (1970),
Partee (1976), Partee and Hendriks (1997).

2. The Theory and Substance of Montague
Grammar: Central Principles

The paper by Montague that has had the most impact
on linguists and on the subsequent development of
formal semantics was ‘PTQ’ (‘The proper treatment
of quantification in ordinary English,’ Montague
1973)—short, but densely packed. ‘Montague gram-
mar’ has often meant what Montague described in the
fragment in PTQ, and the extensions of PTQ by
linguists and philosophers in the 1970s and 1980s with
greater or lesser innovations. But it is the broader
algebraic framework of ‘UG’ (‘Universal grammar,’
Montague 1970b) that constitutes Montague’s theory
of grammar. This section therefore begins with the
basic principles laid out in UG, concentrating on the
principle of compositionality, and then continues with
model-theoretic interpretation, type theory, and the
‘method of fragments,’ including some of the key
features of the fragment in PTQ.

2.1 Uni�ersal Grammar: Syntax and Semantics as
Algebras, Compositionality as Homomorphism

Montague’s ‘Universal grammar’ (Montague 1970b)
contains the most general statement of Montague’s
formal framework for the description of language.
The central idea is that a grammar should be able to be
cast in the following form: the syntax is an algebra, the
semantics is an algebra, and there is homomorphism
mapping elements of the syntactic algebra onto ele-

ments of the semantic algebra. This very general
definition leaves a great deal of freedom as to the
nature of these algebras. In a logical language, the
elements of the syntactic algebra can be the well-
formed expressions. But for a natural language,
ambiguity makes that impossible, since the homo-
morphism requirement means that each element of the
syntactic algebra must be mapped onto a unique
element of the semantic algebra. So for a natural
language, the elements of the syntactic algebra are
usually taken to be expressions together with dis-
ambiguating structural descriptions, typically trees of
some sort.

The nature of the elements of the semantic algebra is
also open to variation. They may be model-theoretic
constructs, as in Montague’s own work, Heim’s ‘file
change potentials,’ the extensional domains of first-
order logic, hypothesized concepts, expressions in a
‘language of thought,’ or anything else. What is
constrained is not the ‘substance’ of the semantics but
properties of its structure and its relation to syntax.

It is the homomorphism requirement, which formal-
izes the compositionality requirement, that provides
one of the most important constraints on UG in
Montague’s sense. The compositionality requirement,
stated in the introductory paragraph, is almost uncon-
troversial when stated informally. But formalizing it
requires an explicit theory of syntax (to specify what is
meant by parts and syntactic combination), an explicit
theory of semantics (meanings), and an explicit theory
of the mapping from one to the other (is a function of ).

Logicians typically specify the syntax of a formal
language as a recursive definition; in that case the
requirement of compositionality as homomorphism
can be satisfied by giving the semantics in the form of
a parallel recursive definition. The ‘derivation trees’
that correspond to the steps in applying a recursive
definition become the elements of the syntactic and
semantic algebras, and the homomorphism require-
ment says that each syntactic derivation must be
mapped onto a unique semantic derivation.

The simplest linguistic examples take the elements
of the syntactic algebra to be (sub)trees generated by a
context-free grammar, and semantic interpretation to
specify how the interpretation of a given subtree is
computed from the interpretations of its immediate
‘daughter’ subtrees. Formal semanticists often work
either with a ‘monostratal grammar’ i.e., a grammar
with a single level of syntax and no transformations
(GPSG, HPSG, categorial grammar), or with a speci-
fied level of syntactic representation such as ‘LF’ in
Chomskian syntax.

2.2 Model Theory: Direct and Indirect
Interpretation

Montague’s ‘Universal grammar’ presents formal
frameworks for both ‘direct’ and ‘indirect’ semantic
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interpretation. The fragment of Montague (1970a)
illustrates the direct model-theoretic interpretation of
natural language syntactic rules; direct model-the-
oretic interpretation of natural language is also found
in some of the work of Cresswell, Von Stechow, and
Kratzer. ‘Indirect’ interpretation, illustrated in UG
and PTQ, and in the works of many others, proceeds
via translation into an intermediate language, such as
Montague’s Intensional Logic. The translation pro-
cess must then itself be compositional, and the
intermediate language is in principle dispensable.
Montague viewed the intermediate language as offer-
ing increased perspicuity in presentation; linguists
tend to want evidence for the psychological reality of
some level of ‘semantic representation,’ but strong
evidence for or against such levels is still lacking.

2.3 Type Theory and Intensionality

Linguists before Montague had tried unsuccessfully to
give a compositional semantics to natural language
syntax, but their efforts were stymied in part by the
mismatch between natural language syntax and first-
order logic. The richness of Montague’s logic, with
several crucial features previously unfamiliar to lin-
guists, was a crucial factor in the possibility of giving
a compositional semantic interpretation to indepen-
dently motivated syntactic structure.

Montague’s use of a richly typed logic with lambda-
abstraction made it possible for the first time to
interpret noun phrases (NPs), such as ‘every man,’ ‘the
man,’ ‘a man,’ uniformly as semantic constituents,
something impossible with the tools of first-order
logic. More generally, Montague’s type theory repre-
sents an instantiation of Frege’s strategy of taking
function-argument application as the basic ‘semantic
glue’ by which meanings are combined. This view,
unknown in linguistics at the beginning of the 1970s,
had become widely viewed as standard by the middle
of the 1980s.

Intensionality is a key notion in the analysis of
referential opacity. The construction exemplified in
‘Jones is seeking������’ is referentially opaque, since
the substitution of one coreferential expression for
another in that context does not always preserve the
truth value of the whole. It may be true that Jones is
seeking the president, and false that Jones is seeking
Mary’s father even though the president is Mary’s
father. Montague’s intensional logic develops Frege’s
distinction between sense and reference and Carnap’s
distinction between intension and extension to treat the
phenomenon of referential opacity, pervasive in belief-
sentences and other propositional attitude con-
structions.

Montague analyzed intensions as functions from
possible worlds to corresponding extensions: propo-
sitions as functions from possible worlds to truth

values, individual concepts as functions from possible
worlds to individuals, properties as functions from
possible worlds to sets. Montague proposed that not
only propositional attitude verbs such as ‘believe’
create opaque contexts, but also transitive verbs such
as ‘seek’ and ‘need,’ modifiers such as ‘former’ and
‘alleged,’ and prepositions such as ‘about.’ Mont-
ague’s possible-worlds analysis of intensionality
opened up new avenues of research as well as leading
to interesting controversies and discussions of possible
alternative ontological foundations for semantic
theory.

2.4 The Method of Fragments: the PTQ Fragment

Each of Montague’s three ‘grammar’ papers
(Montague 1970a, 1970b, 1973) contains a ‘fragment.’
The term was introduced in ‘English as a formal
language’ (EFL), which begins: ‘In the present paper I
shall accordingly present a precise treatment, culmi-
nating in a theory of truth, of a formal language that
I believe may be reasonably regarded as a fragment of
ordinary English’ (Montague 1974, p. 188). The
‘method of fragments,’ a methodological feature of
Montague’s work, is the writing of a complete syntax
and semantics for a specified subset (‘fragment’) of a
language, rather than writing rules for a single con-
struction while making implicit assumptions about the
rest of the grammar.

The fragment of PTQ (Montague 1973), the best
known of Montague’s works, had a number of
noteworthy features. One was the systematic cor-
respondence between syntactic categories and sem-
antic types, an appreciation of which led to a revival of
interest in categorial grammar, where such a cor-
respondence is built into the system of categories.

Another innovation was Montague’s bottom-up
syntax, combining concatenation and transformation
operations in single recursive grammatical rules
(modeled on the recursive rules of logicians’ syntax),
thus building well-formed expressions of all sorts of
categories directly, rather than building an entire ‘deep
structure’ top-down and then applying transfor-
mations bottom-up.

Montague’s PTQ contained many other ideas that
were new to linguists, some of which had antecedents
in the work of other logicians and philosophers. We
mention only a few here. The fragment illustrated the
use of lambda-abstraction to generate phrasal con-
junction directly, without the need for the semantically
problematic syntactic transformation of ‘conjunction
reduction.’ Montague introduced a version of Quine’s
treatment of relative clauses as ‘sentential adjective
phrases’ derived from open sentences by lambda-
abstraction, without any kind of ‘deletion under
identity.’ He introduced the binding of bound-variable
pronouns by lambda-operators rather than directly by
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quantifiers or by their antecedents, a move which has
had major consequences for theories of anaphora.
Montague used meaning postulates to distinguish
entailments due to individual lexical items from
entailments due to the semantics of a grammatical
construction, and laid the foundations for the strong
‘lexicalist’ tradition in formal semantics led by Dowty
(1979). Details of Montague’s analyses have in many
cases been superseded, but in overall impact, PTQ was
as profound for semantics as Chomsky’s Syntactic
Structures was for syntax. Emmon Bach summed up
their cumulative innovations thus: ‘Chomsky’s thesis
was that natural languages can be described as formal
systems … ‘‘Montague’s Thesis’’ [was that] natural
languages can be described as interpreted formal
system’ (Bach 1989, p. 8).

3. Further De�elopments and Contro�ersies

3.1 The Impact of Montague’s Work on Linguistics

Before Montague, linguists took as the task of sem-
antics the explication of ambiguity, semantic anomaly,
and synonymy: the key questions were how many
readings a sentence has, and which sentences share
readings. But the individuation of ‘readings’ had
always been problematic, so there was often crucial
disagreement about data. The introduction of truth
conditions as the basic semantic property of a sentence
that a semantic theory should capture profoundly
affected the adequacy criteria for semantics, and led to
a great expansion of semantic research.

Montague had a very abstract theory of syntax (as
an algebra), and some specific syntactic ideas; but in
general his semantics was far more influential than his
syntax. There have been many proposals for different
ways to link Montague’s semantics, or some variant of
it, to different sorts of syntactic theories (see Syntax–
Semantics Interface). In general, the richness of
Montague’s semantics eliminates some of the moti-
vation for transformations and some other kinds of
richness in syntactic theories, and lends itself to a
monostratal syntax with a rich lexical component.
Theories which have included a semantics influenced
by Montague grammar include extended categorial
grammar, GPSG (generalized phrase structure gram-
mar), HPSG (head-driven phrase structure grammar),
Heim’s file change semantics, dynamic Montague
grammar, and to some extent discourse representation
theory.

Montague’s method of ‘fragments’ is no longer
widely followed except in computational linguistics,
where completeness is a necessity. Many aspects of
Montague grammar have found fruitful application in
computational semantics, and many innovations (such
as methods for working with underspecified repre-
sentations rather than with large sets of meanings of
ambiguous expressions) have in turn come from the
computational semantics community.

3.2 Resistance, Skepticism, Ongoing Debate

Some aspects of Montague’s approach met with
resistance or skepticism in the linguistics community,
and some aspects were controversial among philoso-
phers. We mention three foundational issues that
distinguish Montague grammar, and formal semantics
in general, from other approaches to semantics.

Many linguists have resisted the relevance of truth
conditions and entailment relations to natural lan-
guage semantics, and some still do. Some of the
objections to truth conditions are countered by ar-
guing that part of human semantic competence is the
matching of sentences with their truth conditions
relative to possible worlds (including fictional worlds),
with no necessary reference to the ‘actual world.’
Entailment (sentence A entails sentence B if sentence B
is true in every possible state of affairs in which
sentence A is true) is a central semantic concern in
logic, and remains so in formal semantics. Cognitive
semanticists replace concern with logical entailment
by concern with human inference; formal semanticists
see the relation of entailment to actual human in-
ference as indirect. But many semanticists agree about
the importance of revising the formal logics invented
by logicians to model the ‘natural logic(s)’ implicit in
the semantics of natural languages.

Many linguists think of semantics in terms of a ‘level
of representation’ of expressions analogous to a
syntactic or phonological level. A representational
view of semantics is quite congenial to the popular
computational theory ofmind.The contrastingmodel-
theoretic view sees semantic interpretation relating
expressions to elements of models (possibly mental
models) defined in terms of constituents such as
possible situations, entities, properties, truth values,
etc.

The nonpsychologistic tradition of ‘objective’
(though abstract) meanings (Frege, Tarski, Carnap,
Montague) contrasts with the psychologistic view of
meanings ‘in the head’ (Fodor, Lakoff, Jackendoff,
and all psychologists). Do expressions refer to objects
or to concepts? Is semantics a branch of mathematics,
or is it (as on the Chomskian view of all of linguistics)
a branch of psychology? Classical formal semanticists,
who take the first disjunct in these choices, follow
David Lewis in distinguishing semantics from know-
ledge of semantics, making semantic competence inter-
estingly different from syntactic competence. Many
semanticists seek an integration of cognitive and for-
mal perspectives by studying mind-internal intui-
tions of mind-external relations such as reference and
truth conditions.

3.3 Typology and Natural Language Metaphysics

The issue of ‘natural language metaphysics’ (Bach
1986) is an important foundational area that connects
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cognitive issues with formal semantics and linguistic
typology. What presuppositions concerning the con-
stitution and structure of the world as humans
conceive it are built into human languages, and how,
and which are universal? These questions may concern
both semantic structure and semantic content, from
the semantic difference between nouns and verbs to
the content of color terms or whether time is discrete
or continuous. Their investigation may challenge the
lines between semantic knowledge and other kinds of
knowledge. Formal semantics, following the logical
tradition, initially employed relatively ‘austere’ model
structures; recent investigations, particularly into lexi-
cal semantics, invite richer models. Typological issues
have included the distribution of nominal versus
adverbial quantification, the semantics of languages
that lack a determiner category, and the range of tense
and aspect systems.

3.4 The Naturalization of Formal Semantics

As formal semantics has developed from Montague
grammar since the beginning of the 1970s, it has
increasingly become a core part of mainstream theor-
etical linguistics, with continuing important contri-
butions from logicians and philosophers. Areas of
early research success tended to be in the ‘logical’ parts
of language: quantification, anaphora, conjunction,
tense, and aspect. Later work expanded the domains
covered and the range of languages treated. An
important development of the 1980s was the work of
Kamp and Heim on discourse representation theory
and file change semantics. Their work led to changes in
theories of indefinite noun phrases, quantification,
and anaphora, and more generally led to the re-
placement of truth conditions by ‘context change
potential’ as the core semantic property of sentences.
Later work by them and others extended this ‘dy-
namic’ perspective on the interaction of meaning and
context, in some cases involving associated inno-
vations in logic. Formal theories of topic-focus struc-
ture have been developed.

The basic model theory has been enriched by
additional structure on the domain of entities, to
model mass nouns and ‘plural entities’ (Link 1998),
and by widespread acceptance of events as basic
entities. Kratzer and others have argued for a ‘situ-
ation semantics’ as a more fine-grained model struc-
ture, taking situations as parts of worlds. There is
increasing attention to details of lexical semantics, and
to interfaces of semantics with syntax on the one hand
and pragmatics on the other.

Of the key journals in the field, one, Linguistics and
Philosophy, first published in 1977, maintains the
collaborative links between those fields that marked
the beginnings of Montague grammar. One, Natural
Language Semantics, first published in 1993, is more

nearly centered within linguistics and includes greater
concern with the syntax–semantics interface. A third,
The Journal of Logic, Language, and Information, first
published in 1992, reflects the split found in some
European universities, where Chomskian syntax is
located in linguistics departments, and formal sem-
antics within philosophy or logic departments. While
this entry has emphasized Montague grammar and
formal semantics within linguistics, fruitful cross-
fertilizations continue to strengthen and enrich the
field as they did at its beginnings.

See also: Logic and Linguistics; Semantics; Syntax–
Semantics Interface
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Monte Carlo Methods and Bayesian

Computation: Importance Sampling

1. General Principle

The term importance sampling (IS) designates a
method designed to improve the numerical perform-
ance (or efficiency) of Monte Carlo (MC) simulation
methods for the evaluation of analytically intractable
integrals, generally expectations of functions of ran-
dom variables. Early descriptions of the method can
be found, e.g., in Kahn and Marshall (1953), Trotter
and Tukey (1956), or in the commonly cited mono-
graph of Hammersley and Handscomb (1964, Sect.
5.4). Examples of applications are the numerical
evaluation of Bayesian posterior expectations of func-
tions of parameters of interest—see, e.g., Kloek and
van Dijk (1978) or Geweke (1989)—and that of a
likelihood function in the presence of unobserved
latent variables—see, e.g., Durbin and Koopman
(1997) or Richard and Zhang (2000).

The general principle of IS can be outlined as
follows. Consider a situation where one has to num-
erically evaluate an integral of the form

I�&
D

φ (x) dx (1)

where φ denotes a real function defined on D�Rp.
A case of special interest is that where φ takes the

form of the product of a density function µ with
support D and a function h whose expectation has to
be evaluated on µ, say

I�Eµ [h(x)]�&
D

h (x)µ (x) dx (2)

In the subsequent analysis, µ will be referred to as an
‘initial’ sampler, to be distinguished from the im-
portance sampler introduced below.

In low-dimensional applications (say p� 5), one
might consider using nonstochastic multivariate
quadrature rules, as described, e.g., in Stroud and
Secrest (1966) or in Golub and Welsch (1969). How-
ever, higher-dimensional applications require the use
of MC simulation methods. The two most widely used
methods are Monte Carlo Markov chain methods (see
Marko� Chain Monte Carlo Methods) and IS which is
presented here.

IS requires the selection of a class of samplers,
indexed by an auxiliary vector of parameters a �A, say
M��m(x�a); a �A�. While in some applications M
might consist of a single sampler, it is generally
advisable to select a class of samplers and then, within
that class, a specific sampler under an appropriate
‘efficiency’ criterion. Selection of M and of a sampler
within M are discussed further below, once the
purpose of IS has been clarified. In the case of formula
(2), it will often be the case that M consists of suitable

parametric extensions of µ and, therefore, that µ itself
belongs to M, i.e., that there exists a

�
�A such that

µ(x)�m(x�a
�
) on D. While, as discussed further

below, such a condition may be instrumental in the
construction of M, it is by no means a requirement of
the method.

For any given a �A, the integral in formula (1) can
be rewritten as

I�&
D

A

B

φ(x)

m (x�a)

C

D

m (x�a) dx�E
m

A

B

φ(x)

m (x�a)

C

D

(3)

In the case of formula (2), this expectation is often
rewritten as

I�E
m
[h (x)ω (x; a)] (4)

where

ω (x; a)�
µ (x)

m (x�a)
(5)

denotes the weight function associated with the sam-
pler m.

For any given a �A, an MC IS estimate of I is then
given by

I�
S
(a)�

1

S
�
S

i=�

φ (x)

m (x�a) )
x=x�

i
(a)

(6)

where �x�
i
(a); i:1�S � denotes a set of S identically

independently distributed (hereafter i.i.d.) draws from
the auxiliary sampler m(x�a). If m(x�a) is such that
the sampling variance

σ�(a)�&
D

A

B

φ (x)

m (x�a)
�I

C

D

�

m (x�a) dx (7)

is finite, then a central limit theorem applies, whereby
the random variable �S (I�

S
(a)�I ) converges in dis-

tribution towards a Normal with zero mean and
variance σ�(a). Let σ� �

S
(a) denote the MC finite sample

variance of the ratio φ�m in formula (6). A numerical
estimate of the variance of the estimator I�

S
(a) is then

given by (1�S )σ� �
S
(a). Note, therefore, that once a

sampler has been selected, the numerical accuracy of
the corresponding IS estimator of I, as measured by its
MC standard deviation is of the order S−�/�. Poor
selection of a may require a prohibitively large MC
sample size in order to achieve sufficient accuracy.
Conditions for the finiteness of σ�(a) are discussed,
e.g., in Geweke (1996) or Stern (1997). A sufficient
condition is that �φ�m� be bounded above on D.
Convergence in the absence of such a condition may
be notoriously more difficult to verify.

If there exists a
*
�A such that φ(x)�m(x�a

*
) on D,
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then σ�(a
*
)� 0 and I�

S
(a

*
)� I, �S� 1. More generally,

one would aim at selecting a value a� on A which
minimizes the MC sampling variance σ�(a). Since,
however, σ�(a) does not have an analytical expression
and can only be numerically approximated, the actual
choice of a� will often be based upon more heuristic
considerations—some of which are discussed further
below—aiming at constructing importance samplers
which ‘approximate’ φ(x) on D. It should be noted that
the term importance sampling emphasizes the fact that
m(x�a) is precisely meant to oversample in the
‘important’ parts of the domain D, i.e., those parts
which contribute most to the value of integral I.

It is, however, useful to draw users’ attention to a
potentially misleading interpretation of this notion of
region of importance. In practice, it is generally the
case that large, possibly infinite, values of σ�(a) will not
be generated by values of x in the region of importance
(where most importance samplers are expected to
perform well by design), but instead by values of x
which can be very far away in the tails of m(x�a) and
which are, therefore, most unlikely to be ever drawn in
a finite sample MC simulation. This situation can be
particularly pernicious when D is unbounded. Earlier
applications of IS to the computation of Bayesian
posterior moments did occasionally suffer from such
pathologies, especially in situations where nonin-
formative prior distributions were used in combi-
nation with a (qualitatively) poorly identified model,
see Statistical Identification and Estimability. (Note
that in such cases, truncation of the support D of the
posterior density may not be an acceptable solution,
insofar as the moments of interest might be highly
sensitive to such a truncation.) A classical example of
non-existence of σ�(a), which has been widely cited in
the early Bayesian literature on IS, is that where φ−�

has polynomial tails (e.g., if µ in formula (2) takes the
form of a Student-t density kernel) and one selects for
M a class of Normal samplers. Nonexistence of σ�(a)
may be particularly difficult to detect when it origi-
nates from such low-probability events. Indications of
a potential problem are the empirical findings that the
MC sampling variance of I�

S
(a) does not decrease

inversely proportionally to S or, relatedly, in the
context of formula (4), that a few draws, often less than
a handful, carry excessive relative weights. It is,
therefore, absolutely critical to pay very close attention
to estimates of the MC sampling variance of I�

S
(a)

and�or to the behavior of the weight function in
Eqn. (4), at least in those cases where the existence
of σ�(a) cannot be formally assessed.

2. Construction of Importance Samplers

Thus the two critical issues in the design of a successful
IS implementation are: (a) the selection of an ap-
propriate class M of auxiliary samplers; and (b) the
selection within that class of an ‘efficient’ sampler, i.e.,

one for which the MC sampling variance σ�(a) is as
small as possible. A number of truly innovative
proposals to that effect are found in the recent
econometric and statistical literature, though there
remains a significant lack of generic principles for the
construction of efficient importance samplers (one
recent exception to this general statement is presented
on its own in Sect. 3 below). As discussed further in the
concluding remarks, this lack of generic principles is
perceived by some as a significant impediment to
routine use of IS. In the following some of the most
useful proposals which have been offered in the late
twentieth-century literature are briefly presented.

While Tierney and Kadane (1986) do not discuss IS
per se, they propose an extension of the Laplace
method of integration, as discussed, e.g., in De Bruijn
(1958), to construct approximations for Bayesian
posterior moments and marginal densities. The very
same idea can be used to construct an importance
sampler to approximate numerically the exact integ-
rals. See Richard and Zhang (1998) for an application
of this principle to a logit model with unobserved
heterogeneity. Since, however, the Laplace method
essentially serves to construct a local approximation
around the mode of φ(x), it remains important to pay
special attention to tail behavior in order to control for
σ�(a), as discussed above.

Geweke (1989) pays attention to the minimization
of the MC sampling variance σ�(a) within specific
families of IS densities, typicallymultivariate Student-t
densities and skewed generalizations thereof, labeled
split-t densities. A problem with his approach, which is
characteristic of any attempt at minimizing σ�(a), is
that the latter depends upon integrals which have
themselves to be numerically evaluated (a problem
which will be addressed in Sect. 3 below). In the same
paper Geweke also discusses more heuristic pro-
cedures for tailoring m(x�a) in ways which proved
quite successful in some Bayesian applications. It
should also be noted that Geweke’s article includes
numerous references relative to MC simulation and
numerical integration.

Evans (1991) develops adaptive methods which rely
upon earlier draws of x to identify large values of the
weight function defined in formula (5) and accordingly
to modify the importance sampler. While such adap-
tive methods can occasionally prove useful, they do
suffer from the problem explained earlier, whereby
values of x for which the weight function ω(x; a) is
large are typically highly unlikely to be drawn.

Owen and Zhou (2000) discuss improvements of IS
technique which are shown to work quite well in low-
dimensional applications. One proposal consists of
combining IS with the method of ‘control variates’ to
produce an upper bound for the MC sampling
variance. (The method of control variates uses know-
ledge of approximate integrals to I to reduce the MC
sampling variance of I�

S
(a). See Hammersley and

Handscomb (1964) or Hendry (1984) for detailed
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descriptions of the control variate method.) Another
extension consists of pooling several IS estimators in
order to reduce MC sampling variances.

Durbin and Koopman (1997) apply IS to evaluate
the likelihood function of non-Gaussian state space
models. Their application is particularly interesting in
that it consists of a fairly sophisticated and, in a sense,
indirect application of IS in dimensions which are
significantly larger than those of the applications
discussed above. Let p(y�λ, θ) denote a non-Gaus-
sian density for a vector y of observables, conditional
on a vector λ of unobserved variables and a vector θ of
unknown parameters. Let �(λ�θ) denote the density
of λ given θ. Finally, let g(y�λ, θ) denote a Gaussian
approximation to p(y�λ, θ). Under g one can use
standard Kalman filter techniques, as discussed, e.g.,
in Harvey (1990), to compute a likelihood function
L

g
(θ) and, in parallel, a density �

g
(λ�y, θ) for the

latent variables. It is then trivial to show that the
actual likelihood function

L
p
(θ)�&p(y�λ, θ) � (λ�θ) dλ (8)

can be rewritten as

L
p
(θ)�L

g
(θ)& p (y�λ, θ)

g (y�λ, θ)
�
g
(λ�y, θ) dλ (9)

The advantage of formula (9) over formula (8) is that
it relies upon numerical integration to evaluate de-
partures from the Gaussian likelihood L

g
, rather than

the likelihood itself. The density �
g
in formula (9) plays

exactly the role of an importance sampler. Durbin and
Koopman (1997) then discuss the construction of the
approximating Gaussian model in order to secure
maximal numerical accuracy. The interest of that
application is to show that the selection of an
importance sampler can be approached indirectly via
the construction of an operational approximation to a
complex model.

Another sophisticated implementation of IS is
found in Madras and Piccioni (1999) where the
authors propose to provide greater flexibility in the
choice of the class of samplers M, often a sticky
problem in applications of IS, by allowing m(x�a) to
be the (implicit) equilibrium distribution associated
with a Monte Carlo Markov chain (MCMC) simula-
tor (see Monte Carlo Methods and Bayesian Computa-
tion: O�er�iew; Marko� Chain Monte Carlo Methods).
The main advantage of this extension lies in the fact,
discussed elsewhere, that MCMC simulators are very
flexible. Its potential drawback is that its convergence
properties are typically more difficult to assess than
those of a conventional importance sampler.

An approach which also combines IS and MCMC is
used by DiMatteo and Kadane (2001). They employ
a standard MCMC technique to compute posterior
moments for a given prior. Then, in order to assess

robustness relative to the prior, they propose to rerun
the analysis under different priors using the initial
MCMC sampler as importance sampler.

An important message which emerges from this
discussion is that efficient applications of IS have to be
carefully tailored to the problem under consideration.
This has proved to be a significant obstacle to routine
applications of IS and is especially true for Bayesian
applications which can produce notoriously ‘ill-
behaved’ and, therefore, difficult to approximate pos-
terior densities. Actually, Bayesian statisticians have
largely abandoned IS in favor of MCMC. It should be
noted, however, that while MCMC can be more
flexible than IS, its convergence is not easily assessed
in practice and may require large numbers of MC
draws. In fact, both methods can occasionally produce
spectacular failures if not carefully designed and
controlled.

3. Efficient Importance Sampling (EIS)

Expanding upon an earlier contribution by Danielsson
and Richard (1993), Richard and Zhang (1998) have
recently proposed a generic principle for constructing
efficient importance samplers in cases where φ is a
positive function. For ease of presentation, the method
will be introduced here without reference to dimen-
sionality. A straightforward rearrangement of terms in
formula (7) produces the following expression:

σ�(a)�&h [d �(x; a)] φ(x) dx (10)

where

d (x; a)� ln

A

B

φ(x)

m (x�a)I

C

D

(11)

h (c)� e
�
c�e−

�
c�2 (12)

Note that h is monotone convex on R
+

and that
h(c)� c. Minimization of σ�(a) with respect to a
requires nonlinear optimization. Consider, therefore,
the simpler function

q (a)�& [ lnφ (x)�c�ln m (x�a)]�φ (x) dx (13)

where c stands for an intercept in place of the unknown
lnI. Next, one selects an initial sampler, say
m(x�a

�
)—it could be µ(x) in formula (2), or any other

sampler based, for example on a local approximation
of φ(x) of the sort used by Tierney and Kadane (1986).
An MC approximation to q(a) is then given by

q�
R
(a)�

1

R
�
R

i=�

[ ln φ (x)�c�ln m (x�a)]�ω
�
(x) )

x=x� �
i

(14)
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where

ω
�
(x)�

φ (x)

m (x�a
�
)

(15)

and �x� �
i
; i:1�R� denotes a set of R i.i.d. draws from

m(x�a
�
). If, furthermore, m(x�a) belongs to the

exponential family of distributions, then minimization
of q�

R
(a) with respect to a takes the form of a simple

weighted linear least squares problem. It may be
advisable to omit the weight function ω

�
(x) if it

exhibits excessive variance in cases where m(x�a
�
) is

found to provide a poor global approximation to φ(x).
The method can be iterated by using as initial sampler
in any given round the optimized sampler from the
previous round. Experience suggests that no more
than 3 to 4 iterations are required to produce a stable
solution, irrespective of the initial sampler m(x�a

�
).

In order to assess how much efficiency is lost by
minimizing q(a) instead of σ�(a), let a� and a

*
denote the

minimizers of q and σ�, respectively. Taking advantage
of the convexity of h, Jensen’s inequality implies that

σ� (a� )�σ� (a
*
)� h [q(a

*
)]� h [q (a� )] (16)

MC estimates of the two bounds are immediate
byproducts of the minimization of q�

R
(a). Unless they

were found to be far apart, there would be no reasons
for solving the more complex minimization problem
associated with σ�(a).

The method is extremely accurate and fast in all
cases where the integrand φ can be well approximated
by a sampler from the exponential family of distri-
butions. The real strength of the method lies in very
high-dimensional (1000+) integration of ‘well-be-
haved’ integrands. High-dimensional minimization of
q�
R
(a) does require an additional factorization which is

not discussed here. The final algorithm is one whereby
minimization is recursively carried out one dimension
at a time. It has proved useful for likelihood evalua-
tion in dynamic latent variable models such as the
one discussed earlier in Durbin and Koopman (1997).
Liesenfeld and Richard (2000) successfully apply
EIS to estimate parametric as well as semi-nonpara-
metric dynamic stochastic volatility models for three
daily financial series (IBM stock prices, S&P 500
stock index, and Dollar�Deutsche Mark exchange
rate). Dimensions of integration are of the order of
4700. In each case highly accurate estimates of the
likelihood function are obtained with as few as R�S
� 50 MC draws and each individual likelihood evalu-
ation requires on the order of 8 seconds on a Pentium
II 466MHz notebook.

Such outstanding performance originates from the
fact that these high-dimensional integrands turn out to
be well-behaved, reflecting the fact that the data
happen to be quite informative on the unobserved

volatilities. A pilot application to a logit panel model
with randomeffects along both dimensions had proved
equally successful (see Richard and Zhang 1998 for
details).

4. Smooth Functional Integration

In numerous applications, such as likelihood function
evaluation, the integral to be evaluated is itself a
function of some argument δ, say

I (δ)�&
D(δ)

φ (x; δ) dx, δ �∆ (17)

The argument δ is then carried along in all the
formulae previously discussed. Most importantly, one
cannot expect a single sampler to be efficient for all δ’s.
Hence, IS requires the selection of a particular a, say
a(δ), for each relevant value of δ. If, furthermore, I(δ)
has to be optimized with respect to δ, then smoothness
of the functional approximation I�

S
(δ) becomes critical

and cannot be secured with independent pointwise
MC estimation, however accurate.

In such cases, it becomes essential that all IS
sequences �x�

i
(a(δ)); i:1�S � be obtained by trans-

formation of a common sequence of random draws
�u

i
; i:1�S � from a distributionwhich does not depend

on a, say

x�
i
(a)�H (u

i
; a), i:1�S, �a �A (18)

The u
i
’s, the so-called common random numbers,

would typically be uniforms (in which case H denotes
the inverse of the distribution function of x given a) or
standardized normals (when x given a is itself normally
distributed). See, e.g., Devroye (1986) for detailed
descriptions of such transformations. Note, in par-
ticular, that inversion of a distribution function can be
a computer-intensive operation but, nevertheless, is
indispensable for smoothness. (The use of carefully
designed interpolation techniques can significantly
reduce computing times.) It should be noted that
smoothness is not only required for numerical con-
vergence of an optimization algorithm but also plays a
central role in the derivation of the asymptotic
properties of a broad range of simulation estimators.
See, e.g., Pakes and Pollard (1989) or Gourie� roux and
Monfort (1996).

5. Conclusion

IS is one of the key techniques currently available for
the evaluation of analytically intractable integrals by
MC simulation. It performs at its best when used in
combination with ‘acceleration’ techniques such as,
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e.g., control variates, mixtures, common random
numbers. Very high-dimensional (1000+) integration is
feasible as long as the integrand is reasonably well-
behaved. Further developments are required to guide
the design of efficient IS samplers. IS is not an all-
purpose technique and lack of flexibility in the
construction of samplers may complicate its appli-
cation to ill-behaved integrands, for which alternative
methods of integration such as MCMC might prove
more useful. Nevertheless, IS has proved to be a
remarkably useful technique for a wide range of
applications including very high-dimensional inte-
grations.
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Monte Carlo Methods and Bayesian

Computation: Overview

1. Introduction

Monte Carlo simulation methods and, in particular,
Markov chain Monte Carlo methods, play a large and
prominent role in the practice of Bayesian statistics,
where these methods are used to summarize the
posterior distributions that arise in the context of
the Bayesian prior–posterior analysis. Monte Carlo
methods are used in practically all aspects of Bayesian
inference, for example, in the context of prediction
problems and in the computation of quantities, such
as the marginal likelihood, that are used for comparing
competing Bayesian models.

Suppose that π(ψ � y, �)� p(ψ ��) f (y �ψ, �) is
the posterior density for a set of parameters ψ ��d in
a particular Bayesian model � defined by the prior
density p(ψ ��) and sampling density or likelihood
function f (y �ψ, �) and that interest centers on the
posterior mean η� ��dψπ(ψ � y, �) dψ. As an illus-
tration of this general setting, consider binary data
y
i
� �0, 1� modeled by the probabilities Pr(y

i
� 1 �ψ)

�Φ(x�
i
ψ), where Φ is the standard normal cumulative

distribution function, x
i
are covariates and ψ is an
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unknown vector of parameters. The posterior dis-
tribution of ψ given n independent measurement y�
(y

�
,…,y

n
) is proportional to

π(ψ � y, �)� p(ψ ��) �
n

i=�

Φ(x�
i
ψ)yi (1�Φ(x�

i
ψ))(�−y

i
)

and the goal is to summarize this density.
Now suppose that a sequence of variates

�ψ(�),…,ψ(M)� drawn from π(ψ � y, �) are available
and one computes the sample average of these draws.
Under any set of conditions that allow use of the
strong law of large numbers, it follows that the sample
average is simulation consistent, converging to the
posterior mean as the simulation sample M goes to
infinity. This then is the essence of the Monte Carlo
method: to compute an expectation, or to summarize
a given density, sample the density by any method that
is appropriate and use the sampled draws to estimate
the expectation and to summarize the density.

The sampling of the posterior distribution is, there-
fore, the central focus of Bayesian computation. One
important breakthrough in the use of simulation
methods was the realization that the sampled draws
need not be independent, that simulation consistency
can be achieved with correlated draws. The fact that
the sampled variates can be correlated is of immense
practical and theoretical importance and is the defin-
ing characteristic of Markov chain Monte Carlo
methods, popularly referred to by the acronym
MCMC, where the sampled draws form a Markov
chain (see also Marko� Chain Monte Carlo Methods).
The idea behind these methods is simple and extremely
general. In order to sample a given probability
distribution, referred to as the target distribution, a
suitableMarkov chain is constructedwith the property
that its limiting, invariant distribution is the target
distribution. Once the Markov chain has been cons-
tructed, a sample of draws from the target distribution
is obtained by simulating the Markov chain a large
number of times and recording its values. Within the
Bayesian framework, where both parameters and data
are treated as random variables, and inferences about
the parameters are conducted conditioned on the data,
the posterior distribution of the parameters provides a
natural target for MCMC methods.

Markov chain sampling methods originate with the
work of Metropolis et al. (1953) in statistical physics.
A crucial and landmark extension of the method was
made by Hastings (1970) leading to a method that is
now called the Metropolis–Hastings algorithm. This
algorithm was first applied to problems in spatial
statistics and image analysis (Besag 1974). A resur-
gence of interest in MCMC methods started with the
papers of D. Geman and S. Geman (1984) who
developed an algorithm, a special case of the Metrop-
olis method that later came to be called the Gibbs
sampler, to sample a discrete distribution, Tanner and

Wong (1987) who proposed a MCMC scheme in-
volving ‘data augmentation’ to sample posterior distri-
butions in missing data problems, and Gelfand and
Smith (1990) where the value of the Gibbs sampler was
demonstrated for general Bayesian inference with
continuous parameter spaces.

2. Marko� Chain Monte Carlo Methods

2.1 The Metropolis–Hastings Algorithm

This powerful algorithm provides a general approach
for producing a correlated sequence of draws from the
target density π(ψ) that may be difficult to sample by a
classical independence method. As before, let π(ψ)
denote the density that one wishes to sample, where
one can assume for simplicity that the density is
absolutely continuous; and let q(ψ, ψ�) denote a source
density for a candidate draw ψ� given the current value
ψ in the sampled sequence. The density q(ψ, ψ�) is
referred to as the proposal or candidate-generating
density. Then, the M–H algorithm is defined by two
steps: a first step in which a proposal value is drawn
from the candidate-generating density and a second
step in which the proposal value is accepted or rejected
according to a probability given by

α(ψ, ψ�)�
1

2
3

4

min

A

B

π(ψ�)q(ψ�, ψ)

π(ψ)q(ψ, ψ�)
, 1

C

D

if π(ψ)q(ψ, ψ�)� 0

1 otherwise

(1)

If the proposal value is rejected, then the next sampled
value is taken to be the current value; which means
that when a rejection occurs the current value is
repeated. Given the new value, the same two-step
process is repeated and the cycle iterated a large
number of times. A full expository discussion of this
algorithm, along with a derivation of the method from
the logic of reversibility, is provided by Chib and
Greenberg (1995).

The M–H method delivers variates from π under
quite general conditions. A weak requirement for a
law of large numbers for sample averages based on the
M–H output involve positivity and continuity of
q(ψ, ψ�) for (ψ, ψ�), and connectedness of the support
of the target distribution. In addition, if π is bounded
then conditions for ergodicity, required to establish
the central limit theorem, are satisfied. A discussion of
the conditions and the underlying Markov chain
theory that justifies these methods was first provided
by Tierney (1994) and summarized recently by Robert
and Casella (1999). Of course, the variates are from π
only in the limit as the number of iterations becomes
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large but, in practice, after an initial burn-in phase
consisting of (say) n

�
iterations, the chain is assumed to

have converged and subsequent values are taken as
approximate draws from π. Theoretical calculation of
the burn-in is not easy, so it is important that the
proposal density be chosen to ensure that the chain
makes large moves through the support of the
target distribution without staying at one place for
many iterations. Generally, the empirical behavior of
the M–H output is monitored by the autocorrelation
time of each component of ψ defined as

1

2
3

4

1�2�
�

s=�

E

F

1�
s

�

G

H

ρ
ks

5

6
7

8

(2)

where ρ
ks

is the sample autocorrelation at lag s for the
kth component of ψ, and by the acceptance rate which
is the proportion of times a move is made as the
sampling proceeds. Because independence sampling
produces an autocorrelation time that is theoretically
equal to one, and Markov chain sampling produces
autocorrelation times that are bigger than one, it is
desirable to tune the M–H algorithm to get values
close to one, if possible.

Given the form of the acceptance probability
α(ψ, ψ�) it is clear that the M–H algorithm does not
require knowledge of the normalizing constant of π(�).
Furthermore, if the proposal density satisfies the
symmetry condition q(ψ, ψ�)� q(ψ�, ψ), the accept-
ance probability reduces to π(ψ�)�π(ψ); hence, if
π(ψ�)�π(ψ), the chain moves to ψ�, otherwise it
moves to ψ� with probability given by π(ψ�)�π(ψ). The
latter is the algorithm originally proposed by Metrop-
olis et al. (1953).

Different proposal densities give rise to specific
versions of the M–H algorithm, each with the correct
invariant distribution π. One family of candidate-
generating densities is given by q (ψ, ψ�)� q(ψ��ψ).
The candidate ψ� is thus drawn according to the
process ψ��ψ�z, where z follows the distribution q,
and is referred to as the random walk M–H chain. The
random walk M–H chain is perhaps the simplest
version of the M–H algorithm and is quite popular in
applications. One has to be careful, however, in setting
the variance of z because if it is too large it is possible
that the chain may remain stuck at a particular value
for many iterations while if it is too small the chain will
tend to make small moves and move inefficiently
through the support of the target distribution.

Hastings (1970) considers a second family of candi-
date-generating densities that are given by the form
q(ψ, ψ�)� q(y). Tierney (1994) refers to this as an
independence M–H chain because the candidates are
drawn independently of the current location ψ. Chib
and Greenberg (1994, 1995) implement such chains by
matching the proposal density to the target at the
mode by a multivariate normal or multivariate-t

distribution with location given by the mode of the
target and the dispersion given by inverse of the
Hessian evaluated at the mode.

2.2 The Multiple-block M–H Algorithm

In applications when the dimension of ψ is large it may
be preferable, as discussed by Hastings (1970), to
construct the Markov chain simulation by first group-
ing the variables ψ into smaller blocks. For simplicity
suppose that two blocks are adequate and that ψ is
written as (ψ

�
, ψ

�
), with ψ

k
�Ω

k
��d

k. In that case the
M–H algorithm requires the specification of two
proposal densities,

q
�
(ψ

�
, ψ�

�
�ψ

�
); q

�
(ψ

�
, ψ�

�
�ψ

�
)

one for each block ψ
k
, where the proposal density q

k

may depend on the current value of the remaining
block. Also, define

α(ψ
�
, ψ�

�
�ψ

�
)�min

1

2
3

4

π(ψ�

�
, ψ

�
)q

�
(ψ�

�
, ψ

�
�ψ

�
)

π(ψ
�
, ψ

�
)q

�
(ψ

�
, ψ�

�
�ψ

�
)
, 1

5

6
7

8

(3)

and

α(ψ
�
, ψ�

�
�ψ

�
)�min

1

2
3

4

π(ψ
�
, ψ�

�
)q

�
(ψ�

�
, ψ

�
�ψ

�
)

π(ψ
�
, ψ

�
)q

�
(ψ

�
, ψ�

�
�ψ

�
)
, 1

5

6
7

8

(4)

as the probability of move for block ψ
k
conditioned on

the other block. Then, in what may be called the
multiple-block M–H algorithm, one cycle of the
algorithm is completed by updating each block, say
sequentially in fixed order, using a M–H step with the
above probability of move, given the most current
value of the other block.

The extension of this method to more than two
blocks is straightforward.

2.3 The Gibbs Sampling Algorithm

Another MCMC method, which is a special case of the
multiple-block M–H method, is called the Gibbs
sampling method and was brought into statistical
prominence by Gelfand and Smith (1990). An elem-
entary introduction to Gibbs sampling is provided
by Casella and George (1992). To describe this
algorithm, suppose that the parameters are grouped
into two blocks (ψ

�
, ψ

�
) and each block is sampled

according to the full conditional distribution of block
ψ

k
, defined as the conditional distribution under π of

ψ
k
given the other block. In parallel with the multiple-

block M–H algorithm, the most current value of the
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other block is used in deriving the full conditional
distribution.Derivation of these full conditional distri-
butions is usually quite simple since, by Bayes’
theorem, each full conditional distribution π (ψ

�
�ψ

�
)

and π (ψ
�
�ψ

�
) are both proportional to π (ψ

�
,ψ

�
), the

joint distribution of the two blocks. In addition, the
powerful device of data augmentation, due to Tanner
andWong (1987), inwhich latent or auxiliary variables
are artificially introduced into the sampling, is often
used to simplify the derivation and sampling of the full
conditional distributions. For further details see
Marko� Chain Monte Carlo Methods.

3. Implementation Issues

In implementing a MCMC method it is important to
assess the performance of the sampling algorithm to
determine the rate of mixing and the size of the burn-
in (both having implications for the number of
iterations required to get reliable answers). A large
literature has now emerged on these issues, for
example Tanner (1996, Sect. 6.3), Cowles and Carlin
(1996), Gamerman (1997, Sect. 5.4) and Robert and
Casella (1999).

Writing at the turn of the millenium, the more
popular approach is to utilize the sampled draws to
assess both the performance of the algorithm and its
approach to the stationary, invariant distribution.
Several such relatively informal methods are now
available. Perhaps the simplest and most direct are
autocorrelation plots (and autocorrelation times) of
the sampled output. Slowly decaying correlations
indicate problems with the mixing of the chain. It is
also useful in connection with M–H Markov chains to
monitor the acceptance rate of the proposal values
with low rates implying ‘stickiness’ in the sampled
values and thus a slower approach to the invariant
distribution.

Somewhat more formal sample-based diagnostics
are also available in the literature, as summarized in
the routines provided by Best et al. (1995) and now
packaged in the BOA program. Although these
diagnostics often go under the name ‘convergence
diagnostics’ they are in principle approaches that
detect lack of convergence. Detection of convergence
based entirely on the sampled output, without analysis
of the target distribution, is extremely difficult and
perhaps impossible. Cowles and Carlin (1996) discuss
and evaluate thirteen such diagnostics (for example,
those proposed by Geweke (1992), Gelman and Rubin
(1992), Zellner and Min (1995), amongst others)
without arriving at a consensus.

While implementing MCMC methods it is import-
ant to construct samplers that mix well (mixing being
measured by the autocorrelation times) because such
samplers can be expected to converge more quickly to
the invariant distribution. As a general rule, sets of
parameters that are highly correlated should be treated

as one block when applying the multiple-block M–H
algorithm. Otherwise, it would be difficult to develop
proposal densities that lead to large moves through the
support of the target distribution and the sampled
draws would tend to display autocorrelations that
decay slowly. Liu (1994) and Liu et al. (1994) discuss
possible strategies in the context of three-block Gibbs
MCMC chains. Roberts and Sahu (1997) provide
further discussion of the role of blocking in the context
of Gibbs Markov chains.

4. Additional Uses of MCMC Methods in
Bayesian Inference

MCMC methods provide an elegant solution to the
problem of prediction in the Bayesian context. The
goal is to summarize the Bayesian predictive density
defined as

f (y
f
� y, �)�& f (y

f
� y, �, θ)π (θ � y, �) dθ, (5)

where f (y
f
� y, �, θ) is the conditional density of

future observations y
f
given (y, �, θ). In general, the

predictive density is not available in closed form.
However, this is not a problem when a sample of
draws from the posterior density is available. If one
simulates

y(i)

f
� f (y

f
� y, �, θ (j)) (6)

for each sampled draw θ(j), then the collection of
simulated values �y(�)

f
,…,y(M)

f
� is a sample from the

Bayes prediction density f (y
f
� y, �). The simulated

sample can be summarized in the usual way by the
computation of sample averages and quantiles.

MCMC methods have also been widely applied to
the problem of the model choice. Suppose that there
are K possible models �

�
,…,�

K
for the observed

data defined by the sampling densities � f (y � θ
k
, �

k
)�

and proper prior densities �p(θ
k
��

k
)� and the ob-

jective is to find the evidence in the data for the
different models. In the Bayesian approach this ques-
tion is answered by placing prior probabilities Pr(�

k
)

on each of the K models and using the Bayes calculus
to find the posterior probabilities �Pr(�

�
� y),…,

Pr(�
K
� y)� conditioned on the data but marginalized

over the unknowns θ
k

(Jeffreys 1961 and Kass and
Raftery 1995). Specifically, the posterior probability
of �

k
is given by the expression

Pr(�
k
� y)�

Pr(�
k
)m(y ��

k
)

�
K

i=�

Pr(�
l
)m(y ��

l
)

�Pr(�
k
)m(y ��

k
),

(k�K )

(7)
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where m(y ��
k
) is the marginal likelihood of �

k
.

A central problem in estimating the marginal
likelihood is that it is an integral of the sampling
density over the prior distribution of θ

k
. Thus, MCMC

methods, which deliver sample values from the pos-
terior density, cannot be used to directly average the
sampling density. In addition, taking draws from the
prior density to do the averaging produces an estimate
that is simulation consistent but highly inefficient
because draws from the prior density are not likely to
be in high density regions of the sampling density
f (y � θ

k
, �

k
). A natural way to correct this problem is

by the method of importance sampling. If we let
h(θ

k
��

k
) denote a suitable importance sampling

function, then the marginal likelihood can be esti-
mated as

m�
I
(y ��

k
)�M−��

M

j=�

f (y � θ(j)

k
, �

k
)p (θ(j)

k
��

k
)

h(θ(j)

k
��

k
)

θ(j)

k
� h(θ(j)

k
��

k
) ( j�M ) (8)

This method is useful when it can be shown that the
ratio is bounded, which can be difficult to check in
practice, and when the sampling density is not ex-
pensive to compute; this, unfortunately, is often not
so. Gelfand and Dey (1994) propose an estimator that
is based on the posterior simulation output. Another
method for finding the marginal likelihood is due to
Chib (1995). The marginal likelihood, by virtue of
being the normalizing constant of the posterior den-
sity, can be expressed as

m(y ��
k
)�

f (y � θ
k
, �

k
)p(θ

k
��

k
)

π(θ
k
� y, �

k
)

(9)

which is an identity in θ
k
.Based on this expression an

estimate of the marginal likelihood on the log-scale is
given by

logm� (y ��
k
)� log f (y � θ*

k
, �

k
)�logp(θ*

k
��

k
)

�logπ� (θ*

k
� y, �

k
) (10)

where θ*

k
denotes an arbitrarily chosen point and

π� (θ*

k
� y, �

k
) is the estimate of the posterior density at

that single point. To estimate this posterior ordinate
Chib (1995) utilizes the Gibbs output in conjunction
with a decomposition of the ordinate into marginal
and conditional components. Chib and Jeliazkov
(2001) extend that approach for output produced by
the Metropolis–Hastings algorithm. A comparison of
different estimators of the marginal likelihood is
provided by Chen and Shao (1997).

When one is presented with a large collection of
candidate models, each with parameters θ

k
�B

k
�Rd

k,
direct fitting of each model to find the marginal
likelihood can be computationally expensive. In such
cases it may be more fruitful to utilize model space–
parameter spaceMCMCalgorithms that eschew direct

fitting of each model for an alternative simulation of a
‘mega model’ where a model index random variable,
denoted as �, taking values on the integers from 1 to
K, is sampled in tandem with the parameters. The
posterior distribution of � is then computed as the
frequency of times each model is visited. Methods for
doing this have been proposed by Carlin and Chib
(1995) and Green (1995) which are discussed in article
2.1.76. Both methods are closely related as shown by
Dellaportas et al. (1998) and Godsill (1998). The
problem of variable selection in regression has also
been tackled in this context starting with George and
McCulloch (1993).

5. An Example

Markov chain Monte Carlo methods have proved
enormously popular in Bayesian statistics (see for
example, Gilks et al. 1996) where these methods have
opened up vistas that were unimaginable fifteen years
ago.

As an illustration of how MCMC methods are
designed in a Bayesian context, we return to the binary
data problem discussed in the introduction and de-
scribe the approach of Albert and Chib (1993) that has
found many applications. Recall that the posterior
distribution of interest is proportional to

π(β � y, �)� p(β ��) �
n

i=�

py
i

i
(1�p

i
)(�−y

i
) (11)

where p
i
�Φ(x�

i
ψ). To analyze this probit model, and

other models for binary and ordinal data, Albert and
Chib introduce latent variables and write z

i
�x�

i
ψ�ε

i

where ε
i
is �(0, 1) and let y

i
� I [z

i
� 0] where I [�] is

the indicator function. This two-equation specification
is equivalent to the binary probit regression model
since Pr(y

i
� 1 �ψ)�Pr(z

i
� 0 �ψ)�Φ(x�

i
ψ), as

required. The Albert–Chib algorithm now consists of
simulating the joint posterior distribution of (ψ, Z ),
where Z� (z

�
,…,z

n
). The MCMC simulation is

implemented by sampling the conditional distribu-
tions [ψ � y, Z ] and [Z � y, ψ]. The first of these distri-
butions depends only on Z (and not on y) and is
obtained by standard Bayesian results on normal
linear models. The second factors into a product of
independent distributions [z

i
� y

i
, ψ]. The knowledge of

y
i

merely restricts the support of the normal dis-
tribution z

i
�ψ; if y

i
� 0, then z

i
� 0 and if y

i
� 1, then

z
i
� 0. Suppose that a priori ψ��

k
(ψ

�
, C

�
), where

ψ
�
and C

�
are known hyperparameters. Then, a sample

of ψ and Z from the posterior distribution is obtained
by iterating on the following steps:

(a) sample ψ from the distribution �
k
(ψ� , C), where

ψ� �C(C−�

�
ψ

�
��n

i=�

x
i
z
i
), C� (B−�

�
��n

i=�

x
i
x�

i
)−�;

(b) sample z
i
from ��

(−�,�)
(x�

i
ψ, 1) if y

i
� 0 and

from ��
(�,

�)
(x�

i
ψ, 1) if y

i
� 1, where ��

(a,b)
(µ, σ�)

denotes the �(µ, σ�) distribution truncated to the
region (a, b).
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At this time, considerable work on MCMC methods
and applications continues to emerge, a testament to
the importance and viability of MCMC methods in
Bayesian analysis.

See also: Bayesian Statistics; Markov Chain Monte
Carlo Methods; Markov Models and Social Analysis
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S. Chib

Montesquieu, Charles, the Second Baron

of (1689–1755)

1. Biography and Works

Montesquieu, generally held to be the ‘chief theor-
etician of the separation of powers in western con-
stitutional thought’ (Stubbe-Da Luz 1998, p. 7), was
born in La Bre� de, south of Bordeaux, on January 18,
1689 as Charles-Louis de Secondat. His family, which
owned extensive vineyards, was part of the aristocratic
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class, whose pride and independence were to have an
influence on Montesquieu’s work. His family was also
influenced by their experiences of the religious wars
which had left particularly traumatic scars in the south
of France due to the spread of Protestantism in the
area, and to which members of Montesquieu’s family
had also fallen victim.

After attending the Oratoraner College in Juilly
near Paris (1700–5), well-known for its critical orien-
tation, and studying law in Bordeaux and Paris
(1705–9), the young Montesquieu inherited his father’s
post as a councilor of parliament of the province
Guyenne in Bordeaux after his father’s early death in
1713. In 1721 he inherited the title of Baron of
Montesquieu from his uncle, and along with it the post
of cabinet chairman (Pre� sident a� mortier) of the
Parlement (Court of Justice) in Bordeaux. Having
been introduced into the Parisian salons in 1719,
where he established contacts to the circle of en-
lightened intellectuals and writers of the time (for
instance Fontenelle), he was elected as a member of
theAcade�mieFranc� aise in1728afterhisepistolarynovel
Les Lettres Persanes (1721) was published. His later
elections as a member of the Royal Society in London
and a corresponding member of the Berlin Akademie
der Wissenschaften were due to the influence of his
work across Europe as well as his personal contacts to
intellectual circles in England and Germany.

Parallel to his literary and philosophical work,
which took on an increasingly broad extent from the
1730s on, Montesquieu was also active as a judge, and
from 1721 to 1725 as cabinet president, at the
Parliament of Bordeaux as well as a landowner,
supervising all aspects of wine production and finances
entailed by his vineyards and property in La Bre� de.
From 1728 to 1731 he undertook a three-year tour of
Europe, visiting South Germany, Austria, the
Netherlands, Italy, and England. His stay in England
in particular, during the period of heated debate
between the Whig prime minister Walpole and the
conservative opposition around Lord Bolingbroke,
who were in favor of the separation of powers, proved
decisive for the further development of his political
thought. His main work L’Esprit des Loix took almost
20 years to complete and was published in 1748. In
spite of church and state censorship it soon achieved
high circulation figures and was translated and circu-
lated throughout Europe. In 1752 Montesquieu pub-
lished a piece defending his work to the censorship
authorities (Re�ponses et Explications Donne� es a� la
Faculte� de The�ologie). He died in Paris on February 10,
1755 in the wake of an influenza epidemic.

There are three aspects of his biography and
sociocultural background which appear to be of
importance for his literary, political, and philosophical
work: (a) his origins as a member of the French
provincial aristocracy, which had sacrificed a great
deal of its political power during the enforcement of
absolutist power structures under Louis XIII and

Louis XIV and their ministers Mazarin and Richelieu.
The provincial parliaments were one of the last traces
of the past power of the aristocracy in France, and in
their function as high courts could raise a kind of
suspense veto against royal laws. The political history
of eighteenth century France was marked by a series of
conflicts between the Parliaments and the absolutist
monarchy, which Montesquieu was able to experience
and follow for over 30 years as a member of the
Parliament de Bordeaux; (b) as an aristocrat and
landowner Montesquieu represented the ‘revolution-
ary conservatism’ of that fraction of the Enlight-
enment movement which was a part of the privileged
aristocratic class and which attempted to defend and
regain its traditional political and social rights, which
had been greatly limited since the seventeenth century,
against the absolutist state; and (c) Montesquieu’s
material view of governmental and social conditions,
and especially the importance he attributed to climatic
and soil conditions, were without doubt decisively
influenced by his lifelong experience as a vineyard
owner. His thought resulted in a certain sense from the
‘philosophy of a vintner’ (Stubbe-Da Luz 1998), who
knew how important specific climatic and geographi-
cal conditionswere for the quality and perfectmaturity
of the fine Bordeaux wines his family had been
cultivating for many generations. For example the ice-
age pebbles which reflect sunlight onto the chalk, clay,
and sand ground of the area around La Bre� de are
essential for the quality of the renowned Graves wine
grown in this area, which is one of France’s best wines
‘Climate and soil also allowed,’ according to
Montesquieu, ‘in a similar way the ‘‘love of freedom’’
and the ‘‘hate of violence’’ to develop in very varied
intensities’ (Stubbe-Da Luz 1998, p. 95).

2. Thought and Discourse Structures

Montesquieu’s work is complex and covers varied
disciplines and forms of discourse: literature, phil-
osophy, aesthetic theory, political theory, and so-
ciology. His epistolic novel Les Lettres Persanes
(Persian Letters 1721) calls attention to the deplorable
problems of contemporary French society through the
literary medium and from a fictitious perspective, the
viewpoint of the Persians Usbek and Rica, traveling
through Louis XIV’s France in the years 1711 to 1720.
The despotic power structures of the French mon-
archy, the influence of the Church on the state and
Court ceremony in particular appears incompatible
with the principles of common sense (‘raison’) to the
two Persians. Montesquieu’s novel became a much-
imitated form of societal criticism, which confronts
western and non-European societal forms and points
of view with one another, and simultaneously applies
a radical criticism to the governmental and social
structures of absolutist France on the basis of en-
lightened reason (‘raison’). Montesquieu’s Lettres
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Persanes are still of relevance today as a matrix for
genre and portrayal which non-European writers in
particular have adapted productively. Among these
writers are the Chinese immigrant to Canada Yin
Chen, with her epistolic novel Lettres Chinoises (1993),
Bernard Dadie� from the Co� te d’I�oire, who took up
Montesquieu’s narrative model in his autobiographi-
cal epistolic novel Un Ne� gre a� Paris (1959) and made a
critical reappraisal of his own experiences of a visit to
the French metropolis from a non-European per-
spective, and the Montre� al-based Franco-Canadian
writer Lise Gauvin, in whose novel Lettres d’une Autre
(1993) a Persian immigrant describes her Que�bec
experiences using the social-critical and satirical view-
point of Montesquieu.

His book Le Temple de Gnide (1725) is a rather
ephemeral work including erotic fantasies. In contrast,
his essay Conside� rations sur les causes de la grandeur et
la de� cadence des Romains (1734) and his article
Esthe� thique du Gou� t, which he wrote for the
Encyclope�die (1751, published 1756) of Diderot and
d’Alembert, bear relation to his historical-philosophi-
cal and sociological reflections. The Encyclope�die
article is a plea for a modern aesthetic that both orients
itself by models from antiquity and attempts to go
beyond these models. In the Conside� rations Roman
history serves as illustrative material for his historical-
philosophical reflections on the connection between
national greatness and governmental form. The de-
velopment of despotic regimes since Caesar and
Augustus is seen as a fundamental cause of the fall of
Roman civilization.

At the center of Montesquieu’s ideas is a systematic
political and sociological thought structure, which is
best manifested in his main work L’Esprit des Loix
(1748), on which he worked almost uninterruptedly
from 1731 to 1747, following his European tour. This
work can be divided into three main parts: the ‘books’
(Li�res) I–XIII present a theory of the three basic
forms of government monarchy, republic, and des-
potism, in topological form and with reference to
Aristotle’s Politeia; books XIV–XX examine the
influence of material factors, particularly of climate
and soil quality, on the structure of human societies
and their traditions and institutions; finally in books
XX–XXVIII the significance of social and economic
factors such as trade and commerce, currency, popu-
lation development, and religion for the traditions and
laws of specific societies and their structures of
government is analyzed. The final chapter (Li�re
XXIX) illustrates the pragmatic consequences of the
consideration of material and social factors for the
structure and development of two very different
societies, using the examples of the laws of ancient
Rome and medieval feudal society.

The sketched summary of contents outlines the
basic aims and key terms of Montesquieu’s theory of
society. In contrast to Jean-Jacques Rousseau, who
ruled out empirical and historical facts in his main

philosophical work Du Contrat Social (1762)
(‘E� cartons tous les faits,’ ‘let us ignore all the facts’),
Montesquieu’s work is based, as the large collection of
notes and material he made when writing L’Esprit
des Loix show, on an impressive amount of research
and source materials on the various societies, which he
critically reviewed and connected with his own
observations and reflections. It has been proved that
ideas from over 600 works can be found in his most
important book. From the critical examination of
extremely heterogeneous material on completely dif-
ferent societies, natural laws are derived concerning
the interdependence of societal structure, form of
government, and material and social factors. The
republic, for example, is connected with a mild climate
and a small territory, despotism is limited in the main
to large territories, but simultaneously represents a
form of decline of the monarchy. The three forms of
governmental structure correspond to dominant
values and mental reaction patterns, which influence
both the behavior of the rulers and the thinking of the
people: in the republic ‘virtue’ (‘�ertu’), in the
monarchy ‘honor’ (‘honneur’) and in despotism ‘fear’
(‘crainte’). Key terms of Montesquieu’s thought are
‘esprit ge�ne� ral,’ ‘loix,’ and ‘mode� ration,’ two of which
appear in the subtitle of the work. Here Montesquieu
explains that his book is about ‘the connection that the
laws must have to the constitution of every govern-
ment, to the morals, the climate, the religion, the
commerce, etc.’ The basic term ‘loix’ therefore refers
both to state laws and to natural structural laws which
are derived from the analysis of complex empirical sets
of facts (such as climate, soil, religion, etc.) and can
explain the specific forms of state legal measures. As
‘esprit ge�ne� ral’ Montesquieu understands the collec-
tive patterns of thought and behavior of a community,
which is in it influenced by geographical and historical
factors. Montesquieu’s term ‘esprit’ therefore roughly
corresponds to the current anthropological definition
of the term ‘culture.’ The term ‘mode� ration’ in turn
refers to the normative dimension of Montesquieu’s
work. His political philosophy, despite his analytical
distance, highly values those societies that seek a
balance between the various interests of power and
societal groups, and are able to create a structural
equilibrium (‘e�quilibre’). The Roman republic, with its
characteristic balance of plebs and privileged classes,
the early and high medieval franco-germanic feudal
societies, and modern England represent, according to
Montesquieu, exemplary models of political and social
equilibrium and moderation, despite their differing
structures of government and society. The model of
the English constitution and the spirit (‘esprit’) behind
it is seen to be based in turn essentially on the principle
of the separation of powers, the division of executive,
legislative, and judiciary, that Montesquieu took over
principally from John Locke and developed into a
central part of his political theory. Thus Montesquieu
presented in L’Esprit des Loix not only an ontological
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theory of laws and a normative theory of legislation,
but also an empirical theory of forms, functioning and
development of human societies as well as the political,
social, and economical behavior of their members.
The relationship of tension between normativity and
analysis that is present throughout Montesquieu’s
L’Esprit des Loix points to fundamental contradic-
tions and ambivalence of his work: (a) first the
contradiction between a rational universalism on one
hand, which is characteristic of the political phil-
osophy of the Enlightenment and regards liberty, the
separation of powers and the bicameral system as
‘fundamental laws’ (‘loix fondamentales’), and a his-
torical sense of the particular and specific on the other
hand, which, according to the German historian
Friedrich Meinecke, foreshadows the historicism of
the nineteenth century; (b) second this calls attention
to the contradiction between sociological and moral
approaches, which can be seen for example in the
analysis and judgment of the phenomenon of slavery.
From a historical-sociological point of view Montes-
quieu explains slavery using a set of economic,
demographic, and climatic factors based on the analy-
sis of overseas plantation societies; from a moral
viewpoint however, he condemns slavery as a mani-
festationof a despotic formof government and society.
He sees it as diametrically opposed to the fundamental
principle of moderation and the aim of every social
and political order, to create a basic consensus and
balance of interests between the various interests of
power and social groups. According to Stubbe-Da
Luz, we can here observe a ‘relationship of tension’
between Montesquieu the moralist ‘who elevated
certain moral norms to natural laws’ and ‘the so-
ciological comparatist tending towards materialism
and relativism’ (1998, p. 91); (c) third, Louis Althusser
referred to the fundamental contradiction between the
‘innovative genius’ (‘ge�nie inno�ateur’) of Montes-
quieu and his ‘reactionary opinions’ (‘opinions
re�actionnaires’) in his book Montesquieu et la Poli-
tique (1959), which is also shown in the juxtaposition
of analytical determinism and enlightened moral
normativity.

The French political scientist and sociologist
Raymond Aron interprets the contradictions and
ambivalence of L’Esprit des Loix as a result of a
profound transition period of European thought, at
the center of which is Montesquieu’s work, in his book
Les Etapes de la Pense� e Sociologique (1967), the first
chapter of which is on Montesquieu. He sees
Montesquieu both as one of the last ‘classical philos-
ophers’ (‘philosophes classiques,’ p. 66) and ‘the first
sociologist’ (‘le premier des sociologues,’ p. 66). His
understanding of history, for which the terms rise,
greatness, and decadence appear central, is still con-
fined in the pre-enlightenment cyclical theory, while
the teleological understanding of progress charac-
teristic of Voltaire’s work for example bears no
systematic significance in Montesquieu’s conception

of history and society. His understanding of society
and his both analytical and interconnective approach
to social and political phenomena however, according
to Aron, foreshadow the sociological method of
Auguste Comte (who explicitly referred to Montes-
quieu and viewed him as a forerunner of modern
sociology) and of Max Weber and stand for the
‘modernity’ of his theoretical approach.

3. Influence and Reception

Montesquieu was one of the writers and philosophers
of the French Enlightenment era who were not only
canonized and honored in their own lifetimes, but also
experienced a broad international reception. A con-
tributing factor was that both the Lettres Persanes and
his main work L’Esprit des Loix were banned by the
state and Church censorship and captured the at-
tention of the enlightened readership for this very
reason. D’Alembert, co-editor along with Diderot of
the Encyclope�die, praised Montesquieu in the fore-
word (Discours pre� liminaire) of the first volume of the
work, writing that his main work was ‘denigrated by a
few Frenchmen, greeted by the nation and admired by
all Europe.’ As early as the second half of the
eighteenth century, Montesquieu gained posthumous
praise that proclaimed him as one of the most
outstanding intellectuals of the Enlightenment age. In
1755 Maupertuis of the Berlin Akademie der Wissen-
schaften held a laudatory speech on the deceased
Montesquieu; in 1785 the academy of Bordeaux held a
competition in honor of Montesquieu’s work, in which
the later revolutionary Jean-Paul Marat took part. In
1796, after the end of the reign of terror, the French
national assembly voted to allot Montesquieu a place
in the national temple of fame in the Panthe�on, an
honor otherwise only allowed to Voltaire and Rous-
seau among the philosophers of the Enlightenment
movement during the French Revolution.

Three dimensions of Montesquieu’s work have
defined its influence and reception since the eighteenth
century: first, the fascination that the narrative model
of the Lettres Persanes held for his contemporaries
and later generations, which is shown by the abun-
dance of translations into all important languages and
in numerous creative imitations; also the central
element of his political theory, and finally the com-
paratistic method of his societal analysis, which makes
him one of the forerunners of modern sociological
thought.

The principle of the separation of powers and the
theory of intermediary powers and intermediate
bodies (‘pou�oirs interme�diares’) between the ruler and
the people, which are the most important elements of
a moderate monarchy (in contrast to a despotic
rule), represent the most broadly quoted and adapted
elements of Montesquieu’s political philosophy. This
philosophy played a particularly outstanding role in
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the context of the American independence movement.
He was praised as a ‘compatriot’ during the first
continental congress in Philadelphia, and no other
modern French book was as widely spread as
Montesquieu’s L’Esprit des Loix in eighteenth century
America. Montesquieu’s reception in North America
was however based on an extremely selective reading
of the Esprit des Loix, which was also much more
widely commentated and criticized in eighteenth cen-
tury France than it was really read. The Esprit des Loix
offered itself in the context of theAmericanRevolution
as an ‘authoritative recipe book and as an ‘‘oracle’’’
(Stubbe-Da Luz 1998, p. 130). According to the
American sociologist James Bryce, no other political
principle had a greater influence on the fathers of the
American constitution than the principle of the sep-
aration of powers advocated by Montesquieu.

Montesquieu’s success in North America, particu-
larly his influence on the American constitution of
1789, amplified his resonance in France, Germany,
and other European countries. Along with Rousseau,
Voltaire, Raynal, and Mably, Montesquieu repre-
sented one of the ‘fathers of the French Revolution’ in
the understanding of the revolutionaries of 1789.
Writings such as De l’autorite� de Montesquieu dans la
Re� �olution pre� sente (‘Of the authority of Montesquieu
in the present revolution’) by Grouvelle (1789) are
characteristic of this fact. However Montesquieu’s
work quickly lost its aura and its influence on the
discussion on the constitution after the overthrow of
the monarchy in August 1792 and the disempower-
ment of the Girondists in July 1793. Under Jacobean
rule he was labeled an ‘aristocratic writer,’ his grave
was plundered, and his remains were scattered into
mass graves in the catacombs of Paris in 1794. It was
not until the Directoire (1795–9) and the constitutions
of the Third and Fourth Republics that explicit
reference was made to the principle of the separation
of powers represented and propagated by Montes-
quieu.

The political discussion in modern day France
makes reference to Montesquieu particularly with the
intention of criticizing the state, criticizing forms of
state influence on the judicial system, questioning the
traditional double role of some politicians (for
example as member of parliament and as mayor), and
throwing a critical light on the centralist state and
administrative structure of France with its deficitary
possibilities of autonomy and participation, with
reference to the The�orie des pou�oirs interme�diares
(‘Theory of intermediate bodies’). In Germany
Montesquieu’s constitutional theory, particularly the
principle of the separation of powers, had a certain
influence on the constitutions of 1849 and 1871,
although the writer of L’Esprit des Loix could only be
quoted to a limited extent, as a French state theor-
etician in nineteenth century Germany, as his German
translator Adolf Ellissen noted in 1844. Montesquieu’s
emphasis on the plurality and relativity of societies

and his equally global and interconnective view of
social structures make him the most important fore-
runner of modern sociology in French-speaking cult-
ure, from the point of view of nineteenth and twentieth
century sociologists. The French sociologist Raymond
Aron went one step further than Auguste Comte and
Emile Durkheim, who saw in Montesquieu a mere
forerunner, but not a genuine first representative of
modern sociology, in his book Les Etapes de la Pense� e
Sociologique. In his study on Montesquieu, La Poli-
tique et l’Histoire (1959), theFrench philosopher Louis
Althusser emphasized the scientific nature of Mont-
esquieu’s theory and his methodical approach in
conceding him a central significance in the history of
European social sciences.

See also: Absolutism, History of; Balance of Power,
History of; Balance of Power: Political; Constitu-
tionalism; Constitutionalism, Comparative; Demo-
cracy: Normative Theory; Enlightenment; French
Revolution, The; Nostalgic Social Thought; Political
History (History of Politics); Political Science: Over-
view; Power in Society; Power: Political; Repub-
licanism: Philosophical Aspects; Sociology, History
of; Theory: Sociological
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Mood-dependent Memory

Are events that have been encoded in a certain state of
affect or mood (such as sadness) more retrievable in
the same state than in a different one (such as
happiness)? Stated more succinctly, is memory mood
dependent? In search of an answer, many studies have
been undertaken since the mid-1970s using a variety of
materials, tasks, and mood-modification techniques
(for reviews, see Bower and Forgas 2000, Eich and
Macaulay 2000a). Though most of the studies pub-
lished in the 1970s succeeded in demonstrating ‘mood
dependent memory’ (MDM), the majority of those
reported in the 1980s failed to do so. So quick and
complete was this turnabout that in the view of one
leading researcher, Gordon Bower, it took just eight
years for MDM to go from being ‘a genuine phenom-
enon’ (Bower 1981, p. 134) to ‘an unreliable, chance
event’ (Bower and Mayer 1989, p. 145).

The capriciousness of MDM would be cause for
little concern were it not for the fact that the
phenomenon has important implications for both
clinical and cognitive psychology. Regarding clinical
implications, it has long been recognized that severely
depressed patients have trouble remembering events
that they earlier experienced in a nondepressed state
(see Teasdale 1983). Traditional psychoanalytic theory
ascribes this problem to a dynamic process of denial,
which implies that depressed individuals are unwilling
to remember prior periods of well- being. However, as
Reus et al. (1979) have conjectured, it may be that the

patients are unable to remember, owing to the shift in
their affective state (from a neutral or possibly positive
affect to a decidedly negative one). In addition to
depression, MDM has been implicated in such diverse
clinical conditions as bipolar illness, traumatic am-
nesia, and dissociative identity disorder (see Johnson
and Magaro 1987, Schacter and Kihlstrom 1989).

With respect to cognitive implications, Bower has
admitted that when he began working on MDM, he
was ‘occasionally chided by research friends for even
bothering to demonstrate such an ‘‘obvious’’ triviality
as that one’s emotional state could serve as a context
for learning’ (Bower and Mayer 1989, p. 164). Though
the criticism seems ironic today, it was incisive at the
time, for many theories strongly suggested that mem-
ory should be mood dependent. These theories in-
cluded the early drive-as-stimulus views held by Hull
(1943) and Miller (1950), as well as such modern
innovations as Tulving’s encoding specificity principle
(Tulving and Thomson 1973) and Bower’s own net-
work model of emotion (Bower and Cohen 1982).
Thus, the frequent failure to demonstrate MDM
reflects badly on many classic and contemporary
theories of memory, and it blocks understanding of
the basic issue of how context affects learning and
remembering (see Davies and Thomson 1988).

Prompted by these clinical and cognitive impli-
cations, researchers in the 1990s focused their efforts
on identifying why mood dependence sometimes
comes and sometimes goes. These efforts have paid off,
as it now appears that MDM can be demonstrated in
a robust and reliable manner, provided that several
critical factors are taken into account. These factors
are of two types: one concerned with characteristics of
the subjects’ encoding and retrieval tasks; the other
with attributes of the moods they experience while
performing these tasks. The following sections review
evidence bearing on both types of factors; unless noted
otherwise, this evidence stems from studies in which
happy and sad moods were engendered experimentally
in ‘normal’ subjects (university undergraduates or
other healthy volunteers) by means of a specific affect-
induction technique (examples of which will be given
later).

1. Task Factors

Regarding task factors, one key consideration is the
manner in which retrieval of the target events is tested.
According to several accounts (e.g., Bower 1992, Eich
1995a, Kenealy 1997), MDM is more apt to arise when
retrieval is mediated by ‘invisible’ cues produced by
the subject than by ‘observable’ cues provided by the
experimenter. Thus, free recall is amuchmore sensitive
measure of mood dependence than are either cued
recall or old�new recognition memory.

A second critical task factor is, in effect, the
complement of the first. Just as the odds of dem-

10014

Montesquieu, Charles, the Second Baron of (1689–1755)



onstrating MDM are improved by requiring subjects
to generate their own cues for retrieving the target
events, so too are these prospects enhanced by re-
quiring subjects to generate the events themselves. In
support of this proposition, Eich and Metcalfe (1989)
observed a significantly greater mood dependent effect
in the free recall of verbal items that subjects had
actively generated (e.g., guitar, elicited by the request:
Name a musical instrument that begins with g) in
contrast to items that the subjects had simply read
(e.g., gold, embedded in the phrase: Gold is a precious
metal that begins with g). This result, which was
replicated by Beck and McBee (1995), occurs re-
gardless of whether the overall level of generate-item
recall is higher than that of read items—the prototypic
‘generation effect’ (Slamecka and Graf 1978)—or
whether it is lower (as happens when subjects read
some target items three times but generate others only
once). Moreover, and in line with remarks made in the
preceding paragraph, the results of a test of old�new
recognition memory, which was administered shortly
after free recall, showed no sign of mood dependence
for either type of target. Thus, it seems that the more
one must rely on internal resources, rather than on
external aids, to generate both the cues required to
effect retrieval of the target events and the events
themselves, the more likely is one’s memory for these
events to be mood dependent.

This reasoning provided the impetus for a series of
studies by Eich et al. (1994). During the initial or
encoding session of one of these studies (Experiment
2), university students were asked to recollect specific
episodes or events, from any time in their personal
past, that were called to mind by neutral-noun probes
such as ship and street; every participant recollected as
many as 16 different events, each evoked by a different
probe. After recounting the particulars of a given
event, subjects rated its original emotional valence—
that is, whether the event was a positive, neutral, or
negative experience when it occurred. Half of the
subjects completed this task of autobiographical event
generation while they were feeling happy and half did
so while sad—affects that had been induced by having
subjects ponder mood-appropriate ideas and images
while mood-appropriate music played softly in the
background.

During the retrieval session, held two days after
encoding, subjects were asked to freely recall (i.e.,
recall in any order, without benefit of any observable
reminders or cues) the gist of as many of their
previously generated events as possible, preferably by
recalling their precise corresponding probes. Subjects
undertook this test of autobiographical event recall
either in the same mood in which they had generated
the events or in the alternative affective state, thus
creating two conditions in which encoding and re-
trieval moods matched (happy�happy, sad�sad) and
two in which they mismatched (happy�sad, sad�
happy).

Results of the encoding session showed that, on
average, subjects generated more positive events (11.1
vs. 6.7), fewer negative events (3.3 vs. 6.8), and about
the same small number of neutral events (1.2 vs. 2.0)
when they were happy rather than sad. This pattern
replicates prior work (e.g., Clark and Teasdale 1982,
Snyder and White 1982), and it provides evidence of
mood congruent memory—the ‘enhanced encoding
and�or retrieval of material the affective valence of
which is congruent with ongoing mood’ (Blaney 1986,
p. 229).

Results of the retrieval session provided evidence of
mood dependent memory. Relative to subjects whose
encoding and retrieval moods matched, those whose
moods mismatched recalled, on average, a smaller
percentage of their previously generated positive
events (26 percent vs. 37 percent), neutral events (17
percent vs. 32 percent), and negative events (27 percent
vs. 37 percent). Collapsing across event types, total-
event recall averaged 35 percent in the happy�happy
condition, 23 percent in the happy�sad condition, 27
percent in the sad�happy condition, and 34 percent in
the sad�sad condition.

This effect does not appear to be a fluke: The same
advantage was seen in two other studies in which
happy and sad moods were induced through a com-
bination of ideas, images, and music (Eich et al. 1994,
Experiments 1 and 3) as well as in three separate
studies in which the subjects’ affective states were
altered by changing their physical surroundings (Eich
1995b). Moreover, similar results were obtained in a
recent investigation of bipolar patients who cycled
rapidly, and spontaneously, between states of mania
or hypomania and depression (Eich et al. 1997). Thus
it seems that autobiographical event generation, when
coupled with event free recall, constitutes a useful tool
for exploring mood dependent effects under both
laboratory and clinical conditions, and that these
effects emerge in conjunction with either experimen-
tally induced or naturally occurring shifts in affective
state.

2. Mood Factors

Up to now, discussion has focused on factors that
determine the sensitivity of an encoding or a retrieval
task to the detection of mood dependence. It stands to
reason, however, that no matter how sensitive these
tasks may be, the odds of demonstrating MDM are
slim in the absence of an effective manipulation of
mood. So, what makes a mood manipulation effective?

One consideration is mood strength. By definition,
MDM demands a statistically significant loss of
memory when target events are encoded in one mood
and retrieved in another. It is doubtful whether
anything less than a substantial shift in mood could
produce such impairment. Indeed, the results of a
meta-analysis by Ucros (1989) revealed that the
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greater the difference in moods—depression vs.
elation, for example, as opposed to depression vs. a
neutral affect—the greater the mood dependent effect.
In a related vein, Bower (1992) has proposed that
MDM reflects a failure of information acquired in one
state to generalize to the other, and that generalization
is more apt to fail the more dissimilar the two moods
are.

No less important than the strength of the moods is
their stability over time and across tasks. In terms of
demonstrating MDM, it does no good to engender a
mood that evaporates as soon as the subject is given
something to do, like memorize a list of words or
generate a series of autobiographical events. It is
possible that some studies failed to find mood de-
pendence simply because they relied on moods that
were potent initially but paled rapidly (see Eich and
Metcalfe 1989).

Yet a third element of an effective mood is its
authenticity or emotional realism. Using the auto-
biographical event generation and recall tasks des-
cribed earlier, Eich and Macaulay (2000b) found no
sign whatsoever of MDM when undergraduates simu-
lated feeling happy or sad, when in fact their mood
had remained neutral throughout testing. Moreover,
in several studies involving the intentional induction
of specific moods, students have been asked to assess
candidly (postexperimentally) how authentic or real
these moods felt. Those who claim to have been most
genuinely ‘moved’ tend to show the strongest mood
dependent effects (see Eich 1995a, Eich et al. 1994).

Thus it appears that the prospects of demonstrating
MDM are improved by instilling affective states that
have three important properties: strength, stability,
and sincerity. In principle, such states could be induced
in a number of different ways; for instance, students
might (a) read and internalize a series of self-referential
statements (e.g., I’m feeling on top of the world vs.
Lately I’�e been really down), (b) obtain false feedback
on an ostensibly unrelated task, (c) receive a post-
hypnotic suggestion to experience a specified mood,
or, as noted earlier, (d) contemplatemood-appropriate
thoughts while listening to mood-appropriate music
(see Martin 1990). In practice, however, it is possible
that some methods are better suited than others for
inducing strong, stable, and sincere moods. Just how
real or remote this possibility is remains to be seen
through close, comparative analysis of the strengths
and shortcomings of different mood-induction tech-
niques.

3. Conclusions

The preceding sections reviewed recent research aimed
at identifying factors that play pivotal roles in the
occurrence of mood dependence. What conclusions
can be drawn from this line of work?

The broadest and most basic conclusion is that the
problem of unreliability that has long beset research
on MDM is not as serious or stubborn as most
investigators believed it to be only a decade ago. More
to the point, it now appears that robust and reliable
evidence of mood dependence can be realized under
conditions in which subjects (a) experience strong,
stable, and sincere moods, (b) take responsibility for
generating the target events themselves, and (c) also
assume responsibility for generating the cues required
to retrieve these events.

Taken together, these observations make a start
toward demystifying MDM—but only a start. To
date, only a few factors have been examined for their
role in mood dependence; odds are that other factors
of equal or greater significance exist, awaiting dis-
covery. For instance, it is conceivable that mood
dependent effects become stronger, not weaker, as the
interval separating encoding and retrieval grows
longer (see Eich 1995a). Also, given that individual
differences in personality have already been shown to
play an important part in mood-congruent memory
(see Bower and Forgas 2000, Smith and Petty 1995), it
is possible—indeed probable—that subject factors
also figure prominently in mood dependent memory
(see Eich and Macaulay 2000a). And although the
literature is replete with clinical conjectures about the
role of MDM in various forms of memory pathology,
it is lacking in hard clinical data. To date, few studies
have sought to demonstrate mood dependence in
individuals who experience significant, sometimes
extreme, alterations in mood as a consequence of a
psychiatric condition, such as unipolar mania
(Weingartner et al. 1977), bipolar illness, or dis-
sociative identity disorder (Nissen et al. 1988). As we
have seen, recent research involving induced moods in
normal subjects has helped establish the reliability of
MDM. By exploring MDM within the context of the
marked mood swings shown by select clinical samples,
it may be possible to establish the phenomenon’s
generality.

See also: Amygdala (Amygdaloid Complex); Emotion
in Cognition; Encoding Specificity in Memory; Epis-
odic and Autobiographical Memory: Psychological
and Neural Aspects; Implicit Memory, Cognitive
Psychology of; Limbic System; Memory, Consoli-
dation of; Reconstructive Memory, Psychology of
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E. Eich

Moral Development: Cross-cultural

Perspectives

In the lay person’s view of morality, both good
and bad as well as right and wrong behavior are
considered. Discussions about morality from the
psychological viewpoint cannot be separated from the
underlying theory, because different theories have
different concepts for defining morality. Three main
theories in developmental psychology, namely psy-
choanalytic (Freud), behavioral (Skinner), and cog-
nitive developmental (Piaget), deal with morality, but
are concerned with different meanings of morality
(Turiel 1998). Freud proposed the concept of con-
science, which he defined as the internalization of
societal norms.Morality as defined by Skinner consists
of behaviors that have been reinforced (positively or
negatively) with value judgments associated with
cultural norms. Knowledge and judgment about social
relationships were considered central to morality in
Piaget’s theory.

Each of the three theories also differs in describing
development (changes over time) in morality. The
clearest picture of changes over time in moral judg-
ment is found in Kohlberg’s theory of the stages in
moral development, which is based on Piaget’s theory.
Kohlberg’s stage theory of the development of moral
judgment has triggered research in several different
countries and cultures. Because of this, Kohlberg’s
theory was chosen to discuss the cross-cultural per-
spectives in moral development. The following dis-
cussion, therefore, will cover: (a) the stages in the
development of moral judgment and underlying rea-
sons for formulating them, the process and conditions
contributing to moral development, and the assess-
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ment of moral stages; and (b) a review of perspectives
and research results from different cultures that
support or do not support Kohlberg’s concepts of
moral development.

1. Kohlberg’s Theory of the De�elopment of
Moral Judgment

Kohlberg stated that morality deals with the reasons,
considerations, and judgments which underly an
individual’s decisions about matters that are good or
bad, or right or wrong. Kohlberg also proposed six
stages of moral judgment, which could be more
generally classified into three levels.

1.1 The Stages

The first level of moral judgment, the preconventional
level, is generally found in elementary school children.
In stage 1, the first stage of this level, children give
reasons for their behavior that are consistent with
socially acceptable norms because they are told to do
so by authority figures, namely parents or teachers.
Stage 2, which is the second stage of this level, is
characterized by a view that right behavior means
acting in one’s own interests. The second level of
moral judgment is that generally found in society and
therefore is known as conventional morality. Stage 3,
which is the first stage of this level, is characterized by
reasons which seek to do what will gain the approval
of others. Stage 4, the second stage of this level, is
characterized by an orientation to abide by the law
and respond to the obligations of duty. The third level
of moral judgment, the postconventional level, is not
reached by the majority of adults. Stage 5, which is the
first stage of this level, is characterized by an under-
standing of social mutuality and genuine interest in the
welfare of others. Stage 6, the second stage of this
level, is characterized by reasoning based on respect
for universal principle and the demands of individual
conscience. The stages are summarized in Table 1.

The formulation of the stages in the development of
moral judgment was based on the principle of mora-
lity, namely justice, which is characterized by equality
and reciprocity between the self and others or between
one’s right and obligation in deciding between what is
right or wrong. Based on longitudinal studies in
various countries, Kohlberg (1969) claimed that the
sequence of the stages in moral development is
invariant.

1.2 The Process of Moral De�elopment

Kohlberg conceptualized the process of moral de-
velopment as occurring from the solution of moral
cognitive conflicts in the individual. The concept of
moral cognitive conflict is analogous to Piaget’s
concept of disequilibrium in cognitive development.

With regard to morally relevant cognitive conflict,
Kohlberg states that this will occur when, during
interactions with others, individuals experience role-
taking opportunities and obtain feedback in the form
of reasoning from a higher stage, in this case only one
stage higher. As a result they need to reconsider their
previous reasoning. If individuals succeed in over-
coming their moral cognitive conflict, their stage of
moral judgment will progress. However, if they are not
able to overcome their moral cognitive conflict, they
will remain in the same stage of moral judgment
(Setiono 1980). The experience of moral cognitive
conflict in the individual can be induced by par-
ticipation in moral discussions.

Inductive disciplinary technique and democratic�
authoritative child-rearing practices both positively
influence moral development. Power-assertion, love
withdrawal disciplinary techniques, and authoritarian
child-rearing practices negatively influence moral de-
velopment (Salztein 1976, Eckensberger 1994).

1.3 Method of Assessment

Much research has been based on Kohlberg’s theory
because in addition to providing a detailed conceptual
framework, Kohlberg and his colleagues also designed
a manual for assessing the stages in moral devel-
opment. Answers to hypothetical dilemmas typical for
each stage of development can be detected through
criterion judgments. By comparing an individual’s
answers to criterion judgments stated in the manual,
the individual’s stage of moral judgment can be
determined. These criterion judgments were formu-
lated on the basis of research using sample children
and youth coming from middle- and upper-class
families, conducted at the Center of Moral Devel-
opment, Harvard University, USA.

2. Cross-cultural Perspecti�es and Research
Results

In this section the following issues are discussed from
a (cross-) cultural perspective: the nature of moral
principles, stages of moral judgment, the process of
progression to a higher stage including determining
conditions, and methods of assessment. If cross-
cultural research findings support Kohlberg’s concep-
tions of moral judgment, it means that there is a
universality of the concept; if not, it can be interpreted
as the cultural bias in Kohlberg’s theory, or the society
can be classified as a more traditional one.

2.1 Moral Principle

Various cross-cultural studies on moral development
have shown that the justice principle as a core of
Kohlberg’s theory seems to be deficient (Eckensberger
1996a). There are non-Western moral principles that
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differ from Kohlberg’s: among others are the Con-
fucian principle of giri-ninjo (obligation), which seems
to be close to the Indian ‘ethic of duty’ (Miller 1994,
Schweder et al. 1987), the Javanese moral principles of
hormat (respect to others) and rukun (harmonious
social relations) (Setiono 1994), the principle of ‘col-
lective happiness’ of the kibbutzniks (Snarey 1996),
and the principle of ‘connectedness’ of the Chinese
(Ma 1988). In addition to the cross-cultural findings,
in a study of women’s morality, Gilligan (1982) found
that responsibility and care are moral principles.

2.2 Stages of Moral Judgment

Cross-cultural research reveals the universal existence
of stages 2, 3, and 4, but this was not necessarily the
case for stages 1 and 5 (Eckensberger 1996b). Stage 1
was hardly encountered in the USA, Bahamas, Tur-
key, and Tibet. Surprisingly, stage 5 was also not
detected in Kohlberg’s latest longitudinal USA data
(Colby et al. 1983) but occurred in kibbutzim in Israel
(Snarey 1996, Bar-Yam et al. 1996), Germany
(Eckensberger 1996b), and China (Lei 1994). In a
number of developing countries stage 5 reasoning was
absent (Eckensberger 1997a), and this is interpreted as
indicating that the justice principle of Kohlberg’s
theory does not fit with the local ethical principle.
Concerning the highest stage of moral judgment,
Setiono (1994) argued that Javanese people scored as
stage 3 by Kohlberg’s manual have the highest stage of
moral judgment based on the local moral principle.
The nonoccurrence of the higher stages, namely stage
5 or 6, cannot be interpreted as a lack of moral
development in that culture. A moral principle which
differs from Kohlberg’s concept (justice) could be the
cause of this nonoccurrence of higher stages. Snarey
and Keljo (1991) pointed to Gemeinschaft- like post-
conventional morality as an explanation concerning
the absence of postconventional morality in many
cultural groups. In contrast to Kohlberg’s types, a
gemeinschaft-like moral voice or type would seem to
redefine the same categories as follows:

(a) Hierarchy: any moral hierarchy is derived from
the nature of human interconnectedness.

(b) Intrinsicality: means and ends are paradoxically
inseparable. Social units are understood as ends in
themselves as are individual persons.

(c) Prescriptivity: there is an organismic relationship
between right and obligation. The two cannot be
seperated. Moral duty is conceived of in vocational
terms, in the language of ‘ought.’

(d) Universality: judgments are universal based on
organismic connectedness, not based on abstract
principle.

(e) Freedom: the separation of the external from the
internal is a false dichotomy. There is an organic
relation between the individual and tradition.

(f) Mutual respect: respect is based on mutual
interconnectedness.

(g) Reversibility: role-taking and empathy are cen-
tral dimensions of moral judgment.

(h) Constructivism: being is given. Rules and laws
are derived.

(i) Choice: solutions are chosen in terms of their
relationship to and impact on the whole. There is
awareness of multiple systems which are connected by
a common unity of organic being; actions are rooted in
one’s place in the larger web of being.

2.3 Progressing to a Higher Stage and its
Determinants

(Cross-) cultural research into the process of progress-
ing to a higher stage is represented by the studies of
Van Doorn (1982), Asih Menanti (1988), and Hessy
(1999). These studies were conducted in Indonesia and
were concerned with the existence of role-taking
opportunities and moral cognitive conflict and its
resolution, in the process of progressing to a higher
stage. The results showed that discussions of moral
issues and decision-making experiences concerning
moral issues are useful for the development of moral
judgment. The cross-cultural findings on the process
of moral development, including research on social
role-taking opportunities, and moral cognitive conflict
and its resolution, gave support to Kohlberg’s con-
cepts regarding the process of progressing through the
stages. Cross-cultural research on the socialization
determinants of progression through moral reasoning
stages, particularly disciplinary techniques and child-
rearing practices, is represented by the study of
Mayarina (1984) and Prameswari (1990) in Indonesia
and some studies in India (Eckensberger 1994). Cross-
cultural research findings indicate that inductive disci-
plinary techniques and authoritarian�democratic
child-rearing practices foster the development of
moral reasoning, which provides some support for
Kohlberg’s assertions regarding the role of cognitive
conflict in moral judgment.

2.4 Assessment Method

(Cross-) cultural research using Kohlberg’s assessment
method revealed that certain responses could not be
scored according to the criterion judgment as stated in
the manual. Lei and Cheng (1996) pointed out that
some of their interviews with individuals in Chinese
communities were difficult to analyze, because their
subjects referred to different types of collective con-
flict-solving strategies not mentioned by Kohlberg.
Tietjen and Walker (1996) were faced with a similar
problem in Papua New Guinea.
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According to Eckensberger (1997a), the following
criteria should be fulfilled for cross-cultural assess-
ment.

(a) They contain a real moral conflict for the
individual.

(b) All the facts mentioned in the dilemma are
familiar to the subject.

(c) No situational (social and language) factors
mask the individual’s moral stage.

3. Future Research Directions

Results of studies about different moral principles in
different cultures, and the differences between men
and women, give rise to the following questions:
should research be based on the differences in moral
principles in the collective and individualistic cultural
orientation categories existing in different cultures?
Should research always specify the subjects as male or
female?

Little research on the process of progressing
through the stages of moral reasoning and the re-
lationship of moral development to moral behavior
has been done. Therefore it would be interesting to do
a cross-cultural study on whether there are cultural
specifics in regard to the roles of social role-taking
opportunities, moral cognitive conflict, and parental
discipline in the development of moral reasoning. Is
Kohlberg’s statement about the consistency between
moral reasoning and moral behavior of stage 5 and 6
valid in different cultures? In cultures where stage 5
and 6 do not exist, would this mean that there would
be no consistency at all between moral reasoning and
moral behavior?

See also: Functionalism in Anthropology; Gender and
Feminist Studies in Anthropology; Human Rights,
Anthropology of; Hunting and Gathering Societies in
Anthropology; Moral Education; Morality (East and
West): Cultural Concerns
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Moral Economy and Economy of Affection

‘Moral economy’ and ‘economy of affection’ have
different yet related meanings, related in that both
assume that human behavior and choice are not driven
by material interests alone. The difference lies prim-
arily in the empirical application of the two concepts.
Moral economy refers to strategies that peasant
farmers in fragile livelihoods adopt to maximize their
safety and security. Economy of affection is a broader
concept focusing on how individuals, regardless of
socioeconomic status, use relations with other persons
to protect and promote their own interests.

1. Definition of the Concepts

Moral economy and economy of affection are both
relatively young concepts in the behavioral and social
sciences, having taken root in the literature in the last
quarter of the twentieth century. Yet their intellectual
origins go back another 100 years in the evolution of
economic and social anthropology.

1.1 Moral Economy

This term gained prominence with the publication of
Scott’s study of peasant societies in Southeast Asia
(Scott 1976). It assumes that peasants act on the basis
of their normative viewof theworld. Two fundamental
values play an important role in a moral economy type
of analysis. The first is the ethic of subsistence, which
assumes that the right to subsistence is supposed to be
assured. The other is the ethic of reciprocity, according
to which the respect of the peasants for their elites and
the payments made to those elites are supposed to be
balanced by a return flow of justice, protection, and
subsistence insurance. Moral economy differs from
theories stressing individual utility maximization, no-
tably ‘rational choice’, in three significant respects.
The first is that what is collectively rational outweighs
individual rationalities. The second is that peasants
are risk-averse rather than risk-prone. The third is that
the motive for action is not given but needs to be
investigated empirically. Like Marxist political econ-
omy, moral economy acknowledges the adverse effects

that the globalization of economic relations has on
peasant livelihoods. It differs from that approach,
however, in that it attributes to peasants the ability to
defend themselves against the structural forces of
world capitalism.

The essence of the moral nature of this economy
stems from peasants’ responses to the threat of these
external forces. These include investment in village
insurance and welfare institutions to help assure
subsistence for everyone. For example, cultivation on
communal lands may be developed as such an in-
surance mechanism. A local tax may be levied on the
village as a whole on the premise that the better off will
pay more than the poor. This safety-first maxim is the
logical consequence of the ecological fragility of
peasant livelihoods and finds expression in a wide
array of actual choices, institutions, and values in
peasant society.

The peasant community, according to moral econ-
omy, then, is not just an association of rural producers,
but a ritual and cultural unit which structures choices
within certain societally defined limits. It is reinforced
by a strong sense of corporate identity, and prescribes
certain rights and obligations which all members of
the community share. Although inequality exists in the
relations of community members to patrons connected
with the outside world, relations are still governed by
informal bonds of reciprocity and familiarity. Being
concerned foremost with subsistence and basic sur-
vival, peasants quite understandably are suspicious
and fearful of commercial farming techniques and
practices which may place them in too much de-
pendence on the capricious fluctuations of markets. At
best, they only grow cash crops to fulfill certain
obligations required by patrons or the state. In the
moral economy the degree to which peasants are
willing to participate in the production of high-risk,
inedible cash crops is therefore largely dependent
upon customary practices and the family unit’s
ability to assess and bear risk. The moral economy has
been criticized for overemphasizing the risk-averse
orientation of peasants. Popkin (1979), for example,
maintains that individuals are driven by a universal
‘investment logic’ that applies not only to market but
also to nonmarket exchanges. Traditional community
institutions that in this perspective promote exploita-
tive patron–client relations, communal interdepen-
dence, and stagnant forms of social stratification,
operate to constrain the inherent ‘rational’ inclination
of people to seek personal gain and mobility. There-
fore, when confronted with opportunities to escape
this confining environment, peasants are often willing
to gamble on innovations to improve their livelihood.
Outside market forces are not seen as inherently
threatening, as in moral economy, but as offering
potential sources for socioeconomic mobility and
advancement.

The moral economy has its intellectual roots in a
long tradition of peasant studies which largely sup-
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ports its basic premises. Polanyi (1957), inspired by
earlier anthropologists like Malinowski and
Thurnwald, has argued that institutions through
which goods are produced and allocated in what he
calls ‘primitive and archaic’ societies are embedded
inextricably in other social institutions. Redfield
(1957) and Shanin (1966) have provided a similar
perspective when arguing that because peasants are
only reluctantly linked up with the state and market,
they identify most closely with the local community
and its affective bonds and informal institutions.
Chayanov (1966), writing on the Russian peasantry in
the early years of Communism, emphasizes the strong
domestic orientation among these producers. Meeting
the needs of the household is the primary concern of
the peasant and therefore a determining factor of the
amount of labor that the working members of the
household are prepared to put in.

1.2 Economy of Affection

The concept of economy of affection was coined by
Hyden in a study challenging Marxist interpretations
of the political economy in Africa (Hyden 1980). The
term has often been confused with moral economy, as
both are centered on the ethos associated with sub-
sistence and reciprocity. Their common intellectual
origin in substantivist anthropology notwithstanding,
economy of affection is not confined to the peasant
sector only, but refers more generally to how indivi-
duals invest in social relations to actively promote and
protect their interests in society.

This term is particularly applicable to socio-
economic contexts where neither class solidarity nor
institutional trust is prevalent. Seeking out other
persons for a favor is natural. So is the extension of
benefits to others on the implicit assumption that such
a gesture will be met reciprocally at some unspecified
time in the future. Building up claims against other
persons, as many anthropologists and historians, e.g.,
Berry (1993), have shown, is often a prerequisite for
acquiringmaterial things.African farmers have always
gained access to productive resources through such
social relations. In practical terms this has led to the
proliferation of claims of fixed assets such as land, tree
crops, or cleared fields. Property rights in the economy
of affection remain subject to renegotiation and
multiple claims rather than converging towards pri-
vate ownership by individuals or closed corporate
groups. Social relations in the economy of affection,
therefore, tend to be informal. The boundary between
‘private’ and ‘public’ typically is blurred.

Affection serves as a driving force in the same way
as ‘capital’ does in a capitalist economy. Wealth and
prestige in society are obtained through the clever use
of affective relations. If the management of such
relations fails, the consequences tend to be the same as

whenmanagement of capital fails: the system stagnates
or gets polarized. Disaffection in various forms,
therefore, is the downside of the economy of affection.

Some anthropologists have argued that economy of
affection generalizes relations that are more complex
than the term can really grasp. They reject the idea
that affection is the core of a single social logic that can
be applied to the level of a whole society. Like moral
economy, economy of affection has also been criticized
for exaggerating the ‘embeddedness’ of individual
choice. Those who have examined it in the context of
rural Africa, e.g., Kasfir (1986), have argued that
peasants there are integrated more closely into the
capitalist world economy than economy of affection
with its emphasis on other values than economic gain
implies. Others have noted that there is no scope for
conflict or social contradiction in the economy of
affection, thereby rendering it incapable of explaining
class stratification and polarization.

2. New and Additional Emphases in Theory and
Research

The lifespan of both terms covered here is still
relatively short, but it is worth noting that although
originally they were developed in the context of
studying rural societies, the principles of both moral
economy and economy of affection are potentially
more broadly applicable. The former speaks to issues
of alienation and threats to people’s cultural values
that can be found in many industrial societies. For
example, the threat to their lifestyle that many people
concerned with community or ecological values feel in
the face of economic development is one area where
moral economy intersects with other lines of study,
e.g., postmaterialism. Economy of affection is also
present in societies regardless of economic develop-
ment, although it may be more visible in places where
modernity is still to be hegemonic. The mafia is an
example of groups of people operating in accordance
with the logic of an economy of affection. Because
of the extensive privatization of Western culture,
especially in the US, much of what is ‘affective’
is confined to the private realm. For some neo-insti-
tutionalist economists, such social arrangements are
viewed as inhibiting the evolution of an efficient
market. In this perspective, affective relations become
a cost rather than a benefit. While affection has a
spontaneous expression in many societies, especially
in non-Western countries, it is more formalized and
contained in the West. In the US, e.g., people’s
readiness to express concern and compassion for those
beyond the circle of their private lives tends to be
confined to voluntary associations.

In spite of being of increasing relevance and interest
to scholars studying social and political phenomena in
Western societies, the primary value of moral economy
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and economy of affection continues to lie in the study
of non-Western societies. There are at least three
areas, in which the two concepts will serve as helpful
analytical tools.

The first are studies focused on human responses to
pressures on natural resources. As various factors—
e.g., population growth, intensified use, global econ-
omic forces—influence the ability of households to
sustain their livelihoods, moral economy or economy
of affection provides a complementary analytical
perspective which is potentially as useful as others.
For example, the political economy literature has for a
long time been dominated by a liberal, neoclassical, or
socialist Marxist perspective on what happens as land
use intensifies and becomes more commercialized. The
first assumes the ability of individual household
members to respond positively to this change in
circumstances. The second assumes alienation and
marginalization with the ultimate consequence of
transforming social consciousness. Neither theory,
however, exhausts the options that people are likely to
adopt. In recent years, social scientists have come to
accept that household members find ways of coping
with and adapting to new circumstances using their
wit in ways that fit neither neoclassical nor Marxist
assumptions about human behavior. Moral economy
and economy of affection, respectively, points to how
such behavior is induced by communitarian or cus-
tomary values and by more opportunistic investments
in social relations with people that may enhance
coping or adaptation.

These two concepts also complement interpreta-
tions about human responses to intensified resource
use that are associated with Thomas Malthus and
Ester Boserup. The Malthusian theory assumes that
rapid population growth leads to involution and
stagnation because technological change is incapable
of keeping pace with the demographic expansion.
Boserup (1981), on the other hand, assumes that
population growth induces technological change, be-
cause people respond to demographic factors in a
positive way. Countries with high population density
and ongoing high population growth, such as Bangla-
desh, have been described as Malthusian crises in the
waiting. Yet, neither there nor in sub-Saharan Africa,
where much the same conditions exist in various
places, the scenario does not necessarily fit the theor-
etical assumptions of either Malthus or Boserup.
There is neither doom, as implied by Malthus, nor a
technological breakthrough, as suggested by Boserup.
Because the household is viewed as more than just a
production unit, people find ways of coping with their
predicament drawing on the strength of their cultural
values. The moral economy or economy of affection
offers the possibility of alternative interpretations that
are potentially as valid as those mentioned above.

The second area is the study of informal institutions.
Moral economy and especially economy of affection is
relevant to understanding how people behave in the

context of organized action. It is not just the formal
aspect of an organization that induces people to act in
certain ways. Gouldner’s classical study (1954) of
patterns of industrial bureaucracy in a gypsum factory
shows how informal relations between management
and workers—the factory operating as ‘a family’—
were more effective than what a subsequent manager
imposing a formal structure could achieve. Although
the economy of affection as a concept in the social
sciences was not in use at that time, his study points to
what it means in a modern industrial setting.

Being in good terms with others becomes an
especially valid concern in precarious situations when
sustaining a livelihood on one’s own is difficult or
impossible. People put their faith in relatives, friends,
and sometimes strangers by offering something
small—tangible or intangible—in the hope that these
people will respond in kind with an even bigger gesture
when they are in trouble. Of the two concepts, moral
economy is the more communitarian. Economy of
affection stresses more individual strategies for how to
cope with difficulties by investing in relations—ad hoc
or more long term—with other people who are in a
position to reciprocate in a generous fashion. Social
networks of this kind may sometimes be formalized as
the case is with self-help groups of various kinds.

The third area is politics. Here the communitarian
nature of moral economy means that typically it refers
to how social collectivies respond to a perceived
common threat. This does not mean that all action is
necessarily communal. The point is rather that indivi-
duals use shared cultural idioms to defend themselves
against external threats, whether they are local land-
lords or the more impersonal forces of a capitalist
economy. Scott’s study (1985) of the ‘weapons of the
weak’ is an interesting illustration of how poor people
can make sense of their reality without falling into
despair thanks to powerful values in the local culture.

Economy of affection is more applicable to the
informal aspects of politics that tend to develop in any
society, especially where patronage is being used. Here
policy matters less than who you are connected with
andpatronage becomes ameans of sustaining relations
with a client base as well as with fellow-patrons. This
pattern is more prominent in some societies than in
others. Studies of politics in Africa, Asia, and Latin
America, in particular, have confirmed its permeating
influence in those parts of the world. Investments of an
affective nature, however, are made not only in vertical
relations between patrons and clients. Economy of
affection also accommodates the notion that such
investments are made in lateral relations among equals
with a shared objective. When faced with an external
enemy, e.g., people can transcend local identities in
order to maximize their gains, as the case was with
nationalists in Africa during colonial days. This
happens in a less dramatic fashion on a more everyday
basis when individuals engage in reciprocal action to
develop their community. Such collective action,
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especially in non-Western societies, tends to be driven
by a social logic other than individual utility maximi-
zation.

3. Methodological Issues

Recent developments in the social sciences toward a
greater emphasis on the microfoundations of macro
action, especially pronounced in the field of economics
and political science, pose new challenges to those who
are interested in using moral economy or economy of
affection as their conceptual tool. In the past, the latter
two have been treated as outside the mainstream
because they emphasize communitarian or affective
values that have not been formalized into theory. With
rational choice and institutionalism becoming more
dominant, the two terms discussed in this segment,
however, do not become less relevant but potentially
more so. The one-dimensional interpretation of hu-
man behavior and choice associated with individual
utility maximization may be theoretically and method-
ologically convenient, but it leaves out of consider-
ation any alternative logic of action, such as those
implied in moral economy and economy of affection.
Rational choice, e.g., presupposes a ‘civic’ logic based
on cognition of substantive issues as driving behavior.
This is a common, though by no means omnipresent,
feature of Western societies, but is much rarer in non-
Western societies. The logic of economy of affection is
more dominant. Individuals in such societies are
driven by a subjective logic based on affection. This
means that the issues of what a particular choice
means to the relations with other people comes first.
Choices are embedded in social relations in ways that
are not included in rational choice or game theory.

The challenge before the social sciences is how far
an economy of affection can be formalized to prove a
more effective rival to rational choice. It lends itself to
game-theoretic analysis, although the type of games
one plays in the economy of affection differs in its
strategic assumptions from those conventionally made
in such analysis. Further discussion of this set of issues
can be expected in the years ahead.

See also: Alienation, Sociology of; Communalism;
Communitarianism, Sociology of; Exchange in Anth-
ropology; Exchange: Social; Institutionalism; Net-
works and Linkages: Cultural Aspects; Peasants and
Rural Societies in History (Agricultural History);
Peasants in Anthropology; Social Justice
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Moral Education

1. What is Educational Moral Progress?

If we ask about moral progress in sociological terms,
the most popular answer would be that: during the last
few centuries, humans have become more morally
rational. Rorty (1998) on the basis of the philosophical
reflection of Baier (1987) denies this hypothesis and
instead believes that moral progress develops through
moral sentiments and moral story telling, in which
feelings and sentiments for the weak and the strangers
are articulated. If we apply this idea to the educational
and developmental field it could mean that moral
educational progress also develops through the de-
velopment of moral feelings; through story telling and
possibilities to put oneself in the shoes of others. Or,
in simpler terms, reading Les Mise� rables from Victor
Hugo would be more effective than rationally solving
moral problems. Indeed, it is crucially important, for
example, to understand that we cannot stimulate
pupils to achieve a higher level of moral judgment (one
form of rational progress) simply by imparting knowl-
edge, or by using teaching methods based on practical
experience and problem solving. Or indeed, by treating
personal experiences in a creative�artistic manner, or
by the teaching of strategies designed to improve
memory, and so forth. All these things are of course
important, but they will not lead to an accommodative
transformation of cognitive moral patterns. Nor is it
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possible to succeed in achieving a higher level in a
short space of time. It is imperative, moreover, to be
aware that transformations such as these can be
brought about only against the background of de-
velopment theory and a transformational grammar
appropriate to it, involving a constant process of
critical arguments. Some knowledge of the trans-
formation of cognitive moral judgment is therefore
required if others are to be successfully stimulated to
achieve a higher level, and it must also be recognized
that human beings are perennially disinclined to take
steps to transform and improve their patterns of
behavior (to make progress). Knowledge of equal
complexity but different in nature is required for the
task of creating shared norms, or when a competency
to act is aimed for (see later).

2. Complexity Through Situated Moral Learning

The foregoing suggests that moral education in situ-
ated contexts is a complex and multidirectional pheno-
menon; that it can provoke a network of suggestions
for action, that norms play a role and that justifications
are required. If, however, as is currently the case in the
USA, a single method is widely regarded as the only
correct one, or if teachers subscribe to a single method
(e.g., the character education approach, or develop-
ment-oriented education), then this will inevitably
lead to false causal assumptions concerning the antece-
dents and the consequences of the education in
question. When Lemming (1997, p. 47) asserts that the
character education movement is eclectic ‘both in
terms of its psychological premises and its pedagogical
practices,’ we may counter by stating that whatever
system of education has precedence, practice is always
eclectic, and that up to now there has been too little
research devoted to untangling the separate strands of
simultaneous effects. One result of this debate, in the
late twentieth century, is that there is no longer just
one type of moral education and a pedagogic method
appropriate to it. We are attempting rather, to reach
different goals at the same time in a consciously
differentiated manner, and to stimulate a correspond-
ing learning activity.

But how can we create a synthesis of all these forces?
How can we postulate a moral education, which will
enable and produce the complex formation of moral
sense in a young person? What are the minimal pre-
conditions, and what is the indispensable core of
moral education?

3. The Triforial System of Moral Education:
A Theory

The approach involving three core elements, all of
which work at the same time, is designated as ‘triforial’
because the term suggests that the core elements have

something in common, namely their foundation, their
support, and their actualization of a moral structure.
Based on three-arched windows, a ‘triforium’ permits
different things each to be supported in a different
way. A triforium is a kind of gallery in the interior of
Romanesque and especially Gothic churches, consist-
ing usually of triple-arched windows running under
the roof space of the transept and nave. Despite all the
problems of borrowing analogies, the concept of a
triforial structure can readily be transferred to the
realm of moral education, where the tripartite arched
positions signify the three core elements, the structure
they support, and the general formation to which the
three core elements lead (cf. Klafki 1991). Why do we
speak of this ‘three-fold’ or ‘triforial’ moral education
and its accompanying three-fold pedagogic practice
(in which the figure of ‘3’ is used to describe the mere
minimum of the many links which are always present
in educational modes of action). Here, the problem is
formulated in a negative triforial manner:

(a) Moral education is more than a training in
weighing up adversarial positions. Although such
experiences in critical reasoning stimulate moral judg-
ment, they do nothing more. The moral judgment is
merely a precondition for moral action.

(b) On the other hand, one can also say that
education designed to foster character and inculcate
values simply represents an attempt to influence pupils
through persuasion, and as such it often remains blind
and unreflective. This can readily be demonstrated
through examples of secondary values such as cleanli-
ness, punctuality, discipline, precision, and so forth
(see Ho� ffe 1992). These values must always be linked
back to higher values ( justice, solicitousness, objective
neutrality), otherwise they threaten to become fragile,
dangerous, or even fundamentalist. An extreme ex-
ample would be the carrying out of genocide in the
name of ‘exactness’ or ‘precision.’

(c) If we simply stimulate moral action, however,
then we must always deal with specific situations and
use our intuition. But intuitions are frequently unfair,
crude, and lacking in regard for others. Thus, senti-
ments and story telling alone would be one-sided.

Each one of these approaches falls short, either
because we lack empathy, or fall victim to a false
belief, or to blind action. We are courting the danger
of being ‘quasimoral,’ of thinking and interpreting in a
quasimoral manner. A deeper analysis shows that a
theory alone only sets its sights on one extreme, and
thus the central goals of a comprehensive moral
education cannot be achieved. We are therefore in
need of an overall theory, which will enable us to
combine different goals in the proper manner. Differ-
ent methodical or rather pedagogic modes of acting
must be integrated within this theory in different ways.
Instead of pursuing just one of the goals indicated
above therefore we need a triforial theory of moral
education which will permit at least three central
technological frameworks of conditions. Figure 1
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Figure 1
A triforial theory of moral education

shows these three fields, which intersect with each
other.

The judgment circle contains moral analyses, moral
justifications and a progressive stage-by-stage anchor-
ing of moral thinking. At a given stage we can
understand and elaborate the respective cognitive and
knowledge-based arguments. The value core (circle 2)
contains value knowledge, the intuitive knowledge
deriving from moral customs and the respective
specific moral culture. This is where moral convictions
and moral group identity (unconsciously internalized,
or consciously derived form direct participation) come
into play. The action circle (3) contains forms of
prosocial, moral, and participative behavior. Qualities
required here include moral courage, moral senti-
ments, but also moral performance and the ability to
deal in moral terms with concepts of law and justice.

In Fig. 1, we placed particular emphasis on the
intersections of the core elements. Intersection 1 relates
to content interpreted in a stage-specific manner, e.g.,
children’s narratives are interpreted from the view-
point of their belonging to a certain stage. Kohlberg’s
stage 2 stresses the morality of exchange (‘you will get
something only when you do something for another
person’). Conversely, value judgments and culture-
bound moral contents enter into the judgment and
modify it. Intersection 2 emphasizes the necessity of
combining judgment with action. This is the point at
which the hiatus between judgment and action be-
comes apparent. A whole range of models illustrating
this connection is available (see Moralisches Urteil und
Handeln, Garz et al. 1999); more and more variables
are being investigated to establish their effect on
prompting action, including, for example, stage-level,
strength of will, extent of obligations, etc. Moral
culture possibly constitutes an important variable

affecting moral action (Intersection 3), although there
is admittedly a relative lack of research in the area. The
subjective acceptance of value responsibility is de-
termined through internal and external pressure
against, or for, a certain moral or prosocial course of
action. In the absence of a counter-pressure, which
resists the direct will, we cannot speak of the ac-
ceptance of value responsibility (see Oser 1999,
pp. 168–219). The overlapping process represents the
moral self of an individual (Damon and Hart 1982).
The moral self combines judgment, knowledge (con-
sent), and action in a balanced manner.

It would now be possible to describe the triforial
theory from the viewpoint of various aspects of
educational theory, such as: (a) different goals, (b)
diverse sources of moral thought, (c) a model of moral
transformation (moral pedagogy), (d) negative moral
thought or behavior, and (e) the measuring of mor-
ality. However, due to space restrictions, this cannot
be elaborated on here.

4. Historical Aspects of the Structuralist and
De�elopmental Approach to Moral Education

The change in the development of moral educational
psychology during the last four decades of the twen-
tieth century, is obvious: Up until the 1960s, the
teaching ofmoralswas regarded either as themoraliza-
tion of the relationship between decisions and actions,
or as the formation of conscience. Kohlberg (1958),
influenced by Piaget and Symbolic Interactionism,
presented a dissertation, which became the starting
point for a paradigmatic change. From then on,
morality was no longer viewed primarily in terms of
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conscience or as an internalized emotional state, but
rather as highly rational constructions and justifica-
tions of potential decisions and actions, justifications,
each of which can possess a specific quality.

Kohlberg was aiming to develop a detailed genetic
epistemic structure of morals. His work produced the
stage-by-stage approach to moral development, a
theory which he himself has improved at least three
times: Stage 1: reward and punishment morality; stage
2: an eye for an eye, a tooth for a tooth morality; stage
3: good boy–nice girl morality; stage 4: rights and
duties morality; stage 5: principles and social contract
morality; stage 6: morality of principles held to be
universal or based on communicative ethics, together
with the assumed ideals of optimal conditions for
potential decision-making and taking action.

What then is the significance of this stage structure
from the educational point of view, given the fact that
it has also been well proven, longitudinally (see Colby
et al. 1987). This especially relevant question leads to
the catch-phrase ‘development as the aim of edu-
cation,’ which has played a considerable role both in
research and in the specifics of practical intervention
(Kohlberg 1981, 1984). In this view, education means
stimulation of development towards the next higher
moral stage. Yet, posing this question in no way
implies an uncritical acceptance of Kohlberg’s stage
theory. There are in fact numerous criticisms, such as
the assumed general over-orientation towards justice
(see Gilligan 1982, 1983), or the criticisms claiming
that the lower stages are less egocentric than Kohlberg
had assumed (Keller 1996). Critics have argued that
Kohlberg failed to observe, fully, the specificity of the
social, moral or personal area (Shweder et al. 1987,
Turiel 1983, Nucci 1981). The nature of the higher
stages has been called into question (see Reichenbach
1996; for earlier criticism, e.g., on measurement
problems, see Oser 1981).

(a) Much of this critical debate ignores the fact that
Kohlberg conceived of his developmental theory as a
‘theory of competence.’ In describing competence
theories, we are not so much concerned with asking
how people form judgments in concrete situations, but
rather with the question of how the highest and
qualitatively best kind of judgment a person can make,
is produced in a variety of general, mostly decon-
textualized, situations.

(b) It is also frequently overlooked that Kohlberg
constantly stressed the limited scope of his scheme.
The moral development theory of Kohlberg is in fact
powerful precisely because its area of applicability is
clearly circumscribed, and in its scope is both highly
controllable and comprehensible. The structures are
abstract and therefore highly transferable ‘creations.’
They indicate the extent and nature of the reversible
thinking, which people can produce as justifications
for their deeds and intentions. The higher the stage,
the closer the judgment is to universal principles, the
more adequate it is in terms of philosophical theories,

and the more the subjects are able to think reversibly
in the spirit of the Golden Rule.

(c) Another fact often ignored is that Kohlberg
himself raised numerous questions, such as: ‘What is
the relationship between intelligence and morals?’
‘How does judgment relate to action?’ ‘What role is
played by emotional elements under real conditions?’
‘Is principled thinking also possible at the lower
stages?’ ‘Is moral judgment better described in cat-
egories of a soft or hard stage concept (Kohlberg 1981,
1984)?’ Kohlberg was unable to provide answers to
many of these questions (see Kohlberg 1995).

Kohlberg established early on, that people in the
same age group could reason at different stages in
terms of his scheme. It was his student Moshe Blatt
(Blatt and Kohlberg 1975) who—on the basis of this
finding—successfully attempted to stimulate pupils to
attain the next stage upwards. In his study, and much
research that followed, it was shown that an adver-
sarial relationship between two values (the selection of
the first disadvantages the second), discussed in an
open atmosphere, plus the so-called plus-1-convention
(confrontation with arguments from a stage or half a
stage higher than one’s own (see Turiel 1966, Berko-
witz 1981)), were adequate for attaining higher stages.
This possibility of stimulation provoked a host of
intervention studies of uneven quality, which were
carried outwith various age groups and under different
conditions. In 1985, Schla� fli et al. published the first
meta-analysis, which demonstrates that high quality
interventions (i.e., studies with controversial discus-
sions of dilemmas) realized in a medium time span of
about 3 to 4 months are especially effective.

All these studies proceed from the a priori as-
sumption that the stimulation of development consti-
tutes the most important goal of moral education.

5. The Judgment–Action Hiatus

Leading on to a higher stage has the advantage of
providing the opportunity to arrive at a judgment
level, which is in fact less egocentric, more complex,
based on principles, and of greater autonomy. Since
higher stages, however, represent nothing other than
reversible competence judgments, an exclusive con-
centration on the structure of moral judgment means
than many other things belonging to human morality
are not given due attention. The judgment�action
connection, for example, is largely unexplained, as are
questions regarding the acceptance of responsibility,
training in empathy, dealing with ‘immoral’ behavior,
actions expressing regret and emotional moral sensi-
tization. The question of curricular content remains
especially unsolved in this theoretical frame. However,
at the end of the twentieth century, research has been
published nearly on every one of these fields.
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From the educational point of view, moral actions
and the acceptance of moral responsibility are necess-
ary constituents for the development of a moral self. It
must be asked what is achieved by developing a higher
judgment without, at the same time, encouraging
moral courage, providing moral knowledge and learn-
ing to perform moral actions. Kohlberg himself
already started out on a path that was decisive for the
future of moral education, namely the contextualiza-
tion of stimulations for the higher stages and together
with this the creation of a moral uni�erse for children
and youth. This is in keeping with the ‘situated
learning movement,’ which Kohlberg’s work also
anticipated. Moral learning can thus be fully integra-
ted learning, when the acceptance of responsibility
occurs within contexts and for contexts (Lave and
Wenger 1989), otherwise the moral judgment is not
capable of transfer and remains simply a judgment.
The central idea of situated learning is that the learning
situation itself determines the conditions within which
acquired knowledge can later be applied (Fischer et al.
1994). In the case of situated learning, action is—so to
speak—that part of the problem-solving process,
which converts a set of given requirements into
knowledge of appropriate action. Thus, people learn
how to proceed in order to solve moral problems, and
this in turn activates the process of accepting re-
sponsibility, which enables moral performance.

The one-sided approach of the Kohlberg early years
in practical education needs to be integrated in a more
comprehensive model of moral education in which
judgment, action and sentiment are connected to-
gether in real content based situations.

6. The Round Table Model

‘Realistic’ discourse (Oser 1999) is the term we use to
designate the basic model of learning and teaching
developed in the spirit of the situated learning move-
ment. It is a model within which the primary aim is not
to attain the next higher stage, but which attaches
central importance to finding a practical solution
acceptable to everyone. It is a dynamic model geared
horizontally towards action (and not oriented ver-
tically towards a reversible judgment).

The second element is that the teacher warrants that
everyone at the table will have the right to speak and
to participate in the process of problem-solving and
decision-making. Third, this presupposes that pupils
are ‘reasonable’ and ‘capable of responsibility,’ even
though they may appear to be ‘lazy,’ ‘cheeky,’ and
‘stupid,’ in other words appear superficially, to be
irresponsible. The fourth and final point is that the
solution must be put into practice and it must be
accepted, that for the moment the approved solution is
considered the best, and it will hold up over the
following days and months, even though better solu-
tions might be theoretically possible.

The basic principle of this model of moral education
is that the frictions of everyday life in a school provide
moral learning opportunities. Kohlberg (1981) identi-
fied three different kinds of moral education:

The first is the technological approach to imparting
values, in which it is believed that a value can simply be
implanted into a child. This approach fails on account
of the danger of indoctrination. The second example is
the so-called romantic approach, which just aims to
make children consciously aware of values that have
always been present. This approach fails because of
the problem of arbitrariness or at best, on account of
its relativism. The third approach, the progressive
approach, is based on developmental psychology and
aims to stimulate the progression to a higher stage
within the scheme.

The fourth approach, the discourse approach, was
not seen by Kohlberg. He did, however, outline the
above-mentioned model of a situated learning en-
vironment, which reflects features of the discourse
approach and which has now been developed further
and is known by the name of ‘Just Community.’ The
discourse model thus represents a kind of basis for the
‘Just Community School.’ The positive approach of
the former comes to fruition in this context. Basically,
the Just Community School is nothing less than a
school-wide ‘Round Table.’

7. The Just Community School

Kohlberg’s idea (1986) that schools could be self-
regulating communities, in which the very regulations
themselves would provide opportunities for moral
learning and the construction of a value system, is a
concept which relies on the participation of everyone.
This process can be produced only through a com-
prehensive transformation of the school and can be
understood only by means of quality indicators such
as those provided by basic research in the field of social
and moral development.

In a Just Community School all of the pupils and
teachers come together, either at regular intervals or
when required by events, in order to solve school-
related conflicts in a democratic manner; or to con-
sciously change and shape aspects of school life,
including standards and general school culture. The
very center of this process is the forum, in which
contentious questions are clarified and proposals for
change put to the vote, and where every act of voting
always implies an important setting of standards
within the system of that particular school.

All of these structural devices support a range of
principles which enable the formation of social and
moral sensitivity in the individual within the group,
and which do so in a way superior to other methods.

(a) First of all there exists the permanent possibility
of ‘putting oneself into the shoes’ of others, for
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assuming different roles, for defending positions. This
in turn provides the social flexibility required in order
to reach a nonpartisan decision.

(b) The second principle is ‘development as a goal of
education.’ People attain a higher stage through
controversies provided at every level of school life,
genuine and contrived, and through discussion of
dilemmas, relating to particular fields of study and
school events in general. This is where the modalities
of a stimulated cognitive imbalance become appli-
cable.

(c) A third principle is that of identification through
participation. Decisions become relevant when there is
emotional involvement with them. Only those who
participate and jointly decide can truly feel responsible
for what is to be done.

(d) The fourth principle consists in overcoming the
judgment�action hiatus. Basically the action to be
decided upon is placed before the judgment (one
thinks first of all of solutions and then looks for ways
of justifying them), as is customary in, e.g., par-
liamentary procedure.

(e) The fifth principle finally relates to the reality of
life itself. Through the process of co-determination,
school-life becomes an authentic entity.

The model of the Just Community School presented
here is relatively widespread in the USA, where it has
had a longer tradition, but it has already been
established in variousmodels inGermany and Switzer-
land, in a modified and reconsidered form.

8. Outlook

One of the first questions to be raised, concerns the
communitarism, which can be glimpsed in this model
and which indicates that morality emerges differently
in each society, that therefore different sources and
principles are involved and that hence a degree of
relativism must be admitted to. This is indeed true of
the process we modeled of the ‘Round Table.’ Ad-
mittedly, we refrain from saying what does not
constitute moral content, but simply state how mora-
lity comes into being. But this weakness can be
countered by arguing that teachers inject their own
opinions into the decision-making process, and that
this provides for a certain shaping of content. Nor did
the developmental model devised by Kohlberg (1995)
deal adequately with the universal core of morals. This
may not be a satisfactory response, but it does point to
a debate which has not yet taken place on the
relationship, between the teaching of ethics and a fully
integrated intervention such as is represented by this
model.

A second criticism is that the model is totally
incapable of shedding light on the judgment�action
conflict. What is happening is only a social remoulding
of what has been decided through the ‘Round Table’
system. The Just Community, it is assumed, offers no

mediation between insight and action. What we have
here basically reflects the model of the free market
with its optimization of individual and group pros-
perity, behind which a kind of contract comes into
being along the lines of the rational-choice theory. The
children and teachers, the argument portends, are
doing all these things not from a sense of good will in
itself, but merely in order to achieve a better quality of
life in school. This argument too needs to be aired
thoroughly. At this juncture, it can only be pointed out
that educative action is always purpose-driven, and
that schools, which develop their own laws, will always
‘abuse’ the very creation of these laws for educational
purposes. This seeming ‘abuse’, however, is attributed
to the law of preserving and furthering culture, and is
thus supported from the point of view of social theory.

A third criticism is directed at the incompleteness of
moral education in itself. The Just Community meet-
ings do not address the formation of conscience or
changes of heart or the desire to atone for something;
nor do they deal with emotional contributions to the
arguments. The aspect of negative morality is missing
with its insistence that only those who have made
moral errors can act in a moral manner. Aspects such
as these must indeed be integrated and built into the
model. Conversely, it can be argued that feelings can
contribute to the overcoming of cognitive conflicts
only when they are actually in use. And the ‘JC’ is the
only form of organization that in practice, lays claim
to feelings, and it does so with neither bigotry nor
hypocrisy.

See also: Ethics and Values; Moral Development:
Cross-cultural Perspectives; Moral Reasoning in
Psychology; Moral Sentiments in Society; Morality
(East and West): Cultural Concerns; Religion: Mora-
lity and Social Control; Value Pluralism; Values,
Anthropology of; Values, Development of; Values:
Psychological Perspectives; Values, Sociology of

F. K. Oser

Moral Panics

Students of deviance, social problems, and politics
have used the concept of a moral panic to describe
sudden concern over a group or activity, accompanied
by calls for control and suppression. Out of an infinite
range of potential perceived threats, one—which may
be neither new nor on the rise—suddenly receives
considerable attention. Marijuana use, motorbikes,
and rock ‘n’ roll music are common examples. The
news media, public officials, religious leaders, and
private ‘moral entrepreneurs’ are key in focusing
public attention on the issue, typically by identifying
some recognizable group as ‘folk devils’—usually
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young people, racial and ethnic minorities, or other
relatively powerless groups—responsible for the men-
ace. New political or legal policies are sometimes the
result, and new symbols and sensibilities (available as
the raw materials for future panics) almost always are.

1. The Concept of Moral Panics

Trying to understand a 1964 incident in which massive
police and media attention were given to an evening of
rowdy behavior by young people at an English seaside
resort, British sociologist Stanley Cohen first formu-
lated the concept of a moral panic in 1972, borrowing
the term from his colleague Jock Young. In Cohen’s
(1972) words,

A condition, episode, person or group of persons emerges to
become defined as a threat to societal values and interests; its
nature is presented in a stylized and stereotypical fashion by
the mass media; the moral barricades are manned by editors,
bishops, politicians and other right thinking people; socially
accredited experts pronounce their diagnoses and solutions;
ways of coping are evolved or (more often) resorted to; the
condition then disappears, submerges or deteriorates and
becomes more visible.

The key idea, attractive to cultural constructionists, is
that the public reactions and rhetoric are not clearly
linked to any objective measure of threat. Scholars
who use the concept of moral panic frequently try to
show that the rates of the activity are actually declining
or at least not increasing, or that those promoting the
panic have interests in doing so that are independent
of the actual harm done (for instance, police depart-
ments may receive more funding if they can persuade
the public that Satanic child abuse is rampant). The
term ‘panic’ seems to imply a disproportionate or self-
defeating response, although the feelings and thoughts
of those panickingwill probably be the same regardless
of the extent of any real threat. Although some
involved in a panic are cynically trying to manipulate
public opinion, others (presumably those being mani-
pulated) really do perceive the putative threat as real.

Most scholars have examined panics over aspects of
life-style considered—at least by those embracing
them, but also usually by the analyst too—to be
harmless personal choices, such as clothing styles,
sexual choices, or substance use. For them it is easy to
show that, under certain value systems, any repressive
action is unwarranted. Others have applied the term to
actions that are clearly harmful, such as child abuse,
but in which the response appears exaggerated or
misplaced. For them it is more difficult to show that
the response is disproportionate, although they may
show that it is ineffective. The term has also been used
to describe those opposed to technologies such as
nuclear reactors. It is assumed that the emotional
dynamics of a panic are similar in these diverse cases.

Many observers have found the concept of moral
panics useful because it opens a window onto a
society’s disagreements over basic values, often in-
tuitively felt ones, as well as onto fears and anxieties
that are normally submerged. A panic over child abuse
may reveal broader concerns over changes in family
structure; one over water fluoridation, fears of govern-
ment bureaucracy; one over crack cocaine, racist
attitudes toward African American urban youths.
Cultural meanings rarely reveal themselves so starkly.

2. Moral Panics in History

Human history has been full of rumors, fears, and
efforts—often deadly—to constrain or eliminate hu-
man sources of perceived problems. When the Black
Death came to Europe in the fourteenth century,
neither physicians nor priests were of much help, so
large numbers of frightened Germans blamed the Jews
who lived among them, exterminating most and
driving the rest into Central and Eastern Europe.
Because few disasters have been as widespread as the
plague, few panics have been as broad, but local
instances have been common throughout known
history.

In the nineteenth century more systematic efforts
appeared, especially in the UK and the USA, to make
the lower classes conform to the expectations of the
middle and upper classes, especially those aspects of
life-style considered (by those behind the efforts) to be
part of moral character. Drinking, cruelty to animals,
neglect of children, pornography, even movies came
eventually to be seen as antisocial behaviors that well-
intended benevolent societies tried to extirpate, partly
for the good of the lower classes themselves. Unioni-
zation, rebellion, and urban riots too were seen as little
more than a form of crime or bestiality. For more than
100 years, most moral panics consisted of the privi-
leged worried about the less privileged. (Although
lower-class panics persisted, such as anti-Catholic riots
in the USA.)

For most of this era, intellectuals were more likely
to contribute to moral panics than to analyze, and
thereby criticize, the panics of others. Few scholars
questioned the widespread fears of urban mobs that
characterized the middle and upper classes of nine-
teenth century Europe. In fact, they contributed to
them, especially by dismissing ‘crowd’ behavior as
irrational.

There seems to have been some kind of turning
point around World War II, since which the sources of
moral panics have grown more diverse. Intellectuals
and academics, as they grew in numbers in the 1950s,
instigated something like mild panics over conformity,
the authoritarian personality, and mass society as
signs of vulnerability to fascism or communism.
Politicians were behind many of the panics over
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communist infiltration. Grassroots issue entrepre-
neurs seem to have motivated the American panic over
fluoridation, however. In the USA, the majority of
moral panics since the 1970s have been the work of the
religious right, whose diligent organizing is one reason
the USA seems to have more panics than most other
advanced industrial nations. There, panics frequently
cluster around sex for pleasure rather than procreation
(loose morals, homosexuality, teenage pregnancy,
abortion), around race and poverty (crack and other
drugs, welfare mothers, urban crime and violence),
and around immigration (the English language, stan-
dards in the schools, overpopulation, job and wage
competition). Each panic carries with it clearly defined
folk devils.

Although moral panics are hardly new, they seem to
have become more frequent in recent decades, or at
least more visible to national audiences. For one thing,
advanced industrial societies have a ‘social movement
sector’ of professional activists who act as moral
entrepreneurs as they try to attract attention, funds,
and volunteers. Such individuals have long existed—
think of Thomas Paine or Anthony Comstock—but
they now have extensive formal organizations, pol-
itical networks, and direct-mail fund-raising tech-
niques at their disposal. Second, immigration into
many countries has increased in recent decades,
accompanied by heightened tensions over group boun-
daries, especially ethnic ones. Newcomers often have
habits that are poorly understood and easily used to
stigmatize the group. Increased penetration of the
media, especially television, into each and every
‘deviant’ subculture has further spread awareness of
alternative life-styles, especially sexual freedoms. The
Protestant right in the USA and elsewhere has dis-
covered the power of life-style panics for raising funds,
if not recruiting new members.

3. The Role of the Media

Much of the ‘panic’ in moral panics—the dispro-
portionate nature of the response—is due to framing
and amplification by communications media. If they
do not report on a phenomenon, or do not frame it as
something one should be frightened about, there is
rarely a panic. Thus the rise of television everywhere
and the wide readership for tabloid newspapers in the
UK, for example, have been blamed for an increase in
moral panics. In some views, the media reflect the
values and interests of economic and political elites,
and so focus on the groups and behaviors that frighten
these elites. In a less conspiratorial view, the media
simply look for unusual life-styles and behaviors as a
means to attract viewers, readers, and so on. In doing
so, they spread information about what mainstream
culture considers deviant. Sometimes, it is deviant
enough to ignite panic.

Cohen (1972) originally described three ways in
which media coverage contributes to moral panics: in
the exaggeration and distortion of what actually has
happened; in predictions that the same kind of thing
will happen again; and in the framing of key symbols
in pejorative ways. To a large extent, these make the
event or behavior into news.

4. Variations in Panics

A number of variations in culture and social structure
affect the shape and outcomes of moral panics. One of
the most important is the political, and especially the
electoral, system. Where, as in the USA, politicians are
left to raise their own funds and do their own
campaigning in single-district elections, they may be
tempted to play on the fears of the majority, which
often have to do with life-styles of minorities. Where,
as in Sweden, representation is more proportional and
political parties control the chances of individual
candidates, party leaders at least have the opportunity
to curb efforts at creating moral panics for electoral
purposes. Of course, this allows entire parties to play
the panic card, as in the case of the National Front in
France.

The structure of the media industry also has an
effect. In some nations governments exert considerable
control over the content of the media—although the
widespread relaxation of such control in recent years
may have contributed to an increase in moral panics.
Their intervention allows governments to curb sen-
sationalism and prevent moral panics, but it also
allows them to incite them to their own advantage. On
another dimension, in countries with nationally cen-
tralized news media, such as the UK, panics can
spread more quickly than in countries where the media
are more regional and local, as in France or the USA.

Other potential moral entrepreneurs face varying
kinds of incentive structures. Local police depart-
ments, for instance, may need to appeal to city or
regional governments for additional funding. Certain
occupations may have opportunities for advancing
into new terrain because of moral panics. The more
that a taxation or funding system allows input from
local units or from the general population, the more
tempting it is for those whose funding comes from
these sources to use moral panics to increase their
budgets.

Some moral panics reflect widespread public anxie-
ties and fears that are easily stirred up through news
coverage. Others seem traceable to specific interest
groups who will benefit from the panic. Goode and
Ben-Yehuda (1994) distinguish three models of moral
panics, according to their origin. In one view, moral
panics are relatively grassroots in origin, in a second
they are organized by elites, and in a third vision they
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are promoted by interest groups or social-movement
organizations. But there is no reason to think that all
panics must come from the same source, so that one
model would fit them all. Goode and Ben-Yehuda’s
typology functions equally well for distinguishing
different types of panic as different scholarly models:
some panics are indeed more grassroots in origin,
others are more elite-directed, and yet others are
promoted initially by social-movement groups. In
addition, some seem entirely a creation of the news
media. These types may differ in their dynamics and
outcomes as well as their origins.

As for differences in the general public, many
commentators have assumed (more than demon-
strated) that there are national differences in sus-
ceptibility to ‘mass mobilization’ in instances such as
moral panics. It has been thought that a lively ‘civic
culture’ should prevent the kind of demagoguery often
associated with moral panics, and that formal edu-
cation breeds tolerance for the alternative life-styles
that are often demonized in panics. This evidence is
not as strong as one might wish. Just the kind of
educated, normally tolerant people one might expect
to resist moral panics often end up leading them. One
of their frequent (if not defining) features is the relative
absence of critical, dissenting voices.

5. Contro�ersies

The concept of moral panics has not lacked critics.
Like all varieties of cultural constructionism, the
analysis of moral panics can be turned against those
who use it. Just as they find bias and exaggeration in
their subjects of study, so their own critics can claim to
find the same flaws in research on moral panics. Most
scholars who have used the concept have been left-
leaning and thus quicker to discern panics on the right,
for instance. A more fundamental criticism is that the
term panic is necessarily pejorative, assuming rather
than demonstrating that those analyzed are not
entirely rational. To prove irrationality or dispropor-
tionality, analysts must presumably investigate the
goals of those accused of panic (often a complex and
poorly defined cluster of goals) and show that they are
undermining their own progress toward those goals.

Debates over the utility of moral panics as an
analytic tool tap into deep disagreements about the
rationality of protest and politics. For most of the
modern era, students of collective protest viewed it as
immature, irrational, or manipulated, a kind of crowd
dynamic leading people to do things they would not do
otherwise. In this tradition panics, like fads, were
analyzed in the same way as movements for unions or
civil rights. To critics, moral panics are a holdover
from this pejorative vision that dismissed protestors as
irrational.

In recent decades a very different view of such
activity has arisen, in which collective action is seen as
a pervasive and regular form of politics, in which
groups and individuals organize to pursue their own
interests. They mobilize resources, look for political
opportunities in which to act, and formulate rhetoric
to appeal to as many potential supporters as possible.
The concept of panic seems to undermine this positive
view of such activity, but in fact it focuses attention on
precisely the dynamics that this rationalist perspective
tends to overlook. Issues must be chosen from a
myriad of possibilities; grievances must be con-
structed; emotions must be aroused, often through the
demonization of others; previously private issues must
be portrayed as a public concern. The dynamics
highlighted by research on moral panics, in other
words, characterize a great deal of politics both
institutionalized and not.

Moral panics remain a common occurrence in
modern societies. They generate considerable schol-
arly interest, although some care must be taken to
avoid loaded language and tendentious arguments
about them—and some will always think that the term
‘panic’ itself is necessarily loaded.

See also: Emotions, Sociology of; Mass Communi-
cation: Normative Frameworks; Mass Killings and
Genocide, Psychology of; Mass Media and Cultural
Identity; Media and Social Movements; Moral Senti-
ments in Society; Psychoanalysis in Sociology; Social
Influence, Psychology of; Social Movements, History
of: General; Social Movements: Psychological Per-
spectives; Social Psychology: Sociological; Social
Trauma
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Moral Reasoning in Psychology

The term morality has been used in different ways, and
its explanation is subject to a great deal of debate. One
controversy pertains to whether morality varies by
culture. The position of cultural relativism is that the
moral standards of one culture do not apply to other
cultures. Various explanations have been provided as
to how individuals acquire the morality of their
culture, including ones that emphasize the learning of
a set of values or the incorporation of cohesive systems
of moral thought (see Moral De�elopment: Cross-
cultural Perspecti�es). An alternative perspective, with
roots in philosophy (e.g., Immanuel Kant, John Stuart
Mill, John Rawls) is that morality involves reasoning
about right and wrong with regard to social rela-
tionships, legal systems, and societies. In psychology,
much research has focused on the development of
moral reasoning. Morality is defined as entailing
understandings of welfare (avoiding harm and prom-
oting good), justice (in the distribution of goods, and
equal worth of persons), and rights (group and
individual).

1. Social Interactions and Moral Judgments

Two developmental psychologists have had a deep
and lasting influence on thinking about moral de-
velopment. One is Jean Piaget, who is regarded as the
foremost contributor to developmental psychology
more generally. Piaget’s (1932) research on children’s
moral judgments was conducted in the late 1920s when
sociologically oriented views of morality were pre-
dominant in the social sciences. As an example, the
sociologist Emile Durkheim (1961) had proposed that
morality constitutes a shared respect for the rules and
values of society, and that children must be educated
to form a strong emotional attachment to the group
and to respect its rules and authority. Piaget, by
contrast, examined the ways children construct ideas
about rules, authority, fairness, and equalities. The
influence of Piaget’s theory of moral development on
psychology was limited until the early 1960s. Up to
that point, greater attention was given to psycho-
analytic and behavioristic theories, each of which
explained moral development as the incorporation of
society’s standards. The research of Lawrence Kohl-

berg (1969) served to refocus attention on moral
reasoning.

1.1 Two Moralities and Two Types of Social
Interactions

Piaget examined the organization of children’s think-
ing and how they interpret events. In his work on
moral development he observed children’s use of rules
in playing games, sharing (distributive justice), pun-
ishment (retributive justice), and intentions or conse-
quences in assessing responsibility for transgressions.
He proposed a sequence of two broad levels of
children’s moral judgments connected to two ways
they relate to others. In the first, children (approxi-
mately 4–7 years) are heteronomous in their moral
thinking and have unilateral respect for adults in
authority. Heteronomy is characterized by absolutistic
judgments, whereby social rules are regarded as fixed
and requiring strict adherence. As an example, young
children reify game rules, judging that they cannot be
altered even if all the participants were to agree to the
changes. They also believe that adults’ commands
must be followed to the letter. Children also judge
actions by their material consequences rather than by
the actor’s intentions.

In part, heteronomous thinking is due to inherent
relationships of inequality. Young children attend
mainly to the greater power and status of adults—
which imbues adults with moral authority. In later
childhood there is a shift in moral thinking that occurs
with increasing interactions with peers, which provide
children with more opportunities to experience mutu-
ality, reciprocity, and cooperation. As a consequence
children shift from heteronomy to autonomy, defined
as involving participation in the elaboration of norms
(as opposed to receiving them ready-made). Through
the reciprocity in relationships of equality children
construct understandings of justice, mutual respect,
and rules alterable by agreement to serve aims of
cooperation.

1.2 Stages in the De�elopment of Moral Judgments

In extensions of Piaget’s research, further emphasis
was placed on the need to ground social and behavioral
research on definitions of the realm. In the dominant
approaches of the time, considerations of the psycho-
logical means by which children acquire morality were
addressed without formulations of the substantive
elements of morality. Kohlberg (1969), especially, was
instrumental in combining psychological with philo-
sophical analyses (relying to a fair extent on neo-
Kantian philosophers such asRawls 1971).One reason
for stressing inclusion of philosophical formulations
was that Kohlberg proposed that children think

10033

Moral Reasoning in Psychology



systematically about moral matters. He coined the
phrase ‘the child as a moral philosopher’ to convey the
idea that they form organized ways of thinking about
concepts of justice, rights, and welfare.

In Kohlberg’s research children were presented with
hypothetical stories that depicted conflicts around
issues of life, physical well-being, trust, law, authority,
and retribution. (A well-known story depicts the
conflict of a man who must decide whether to steal an
otherwise unavailable drug to save his wife’s life.)
Kohlberg formulated a sequence of stages and levels
that portrayed children’s moral judgments somewhat
differently from Piaget’s characterizations. In par-
ticular, it appeared that young children do not reify
rules nor possess an unyielding respect for authority
(according to Kohlberg, Piaget had misinterpreted a
moral orientation to power and sanctions as reifica-
tion). Rather, in the first two stages (labeled a
‘preconventional’ level) moral value is confused with
material value, sanctions, power, and attaining
people’s needs and desires. In early adolescence there
is a shift to thinking about morality primarily in terms
of social expectations and maintaining the social order
by upholding laws and authority (the ‘conventional’
level). After attaining understandings of morality as
rooted in rules or laws and the need to maintain the
social order there emerges a way of thinking that
includes applying moral judgments to society and its
practices, rules, and authority. At the most advanced
level (the ‘postconventional’), which does not develop
at least until late adolescence, concepts of justice, fair
treatment, rights, and respect for persons are dif-
ferentiated from the existing social order. At the most
advanced level individuals make moral judgments
about society’s system of laws and norms.

2. Distinguishing Morality from Other Domains
of Social Judgment

During the latter part of the twentieth century a great
deal of research was influenced by Piaget and
Kohlberg. However, the patterns of developmental
changes they described have been questioned. In
particular, research indicates that young children’s
moral judgments are neither heteronomous nor based
on a confusion of moral value with material value or
sanctions. One line of research demonstrates that
young children have positive orientations to matters
like helping and sharing (see Prosocial Beha�ior and
Empathy: De�elopmental Processes). Another line of
research shows that young children develop under-
standings of welfare and fairness distinct from under-
standings of other social domains (Turiel 1998).
Using research methods that do not pose complex
conflicts between moral and social considerations (as
was the case in Kohlberg’s methods), it was demon-
strated that children do not treat all rules as fixed, do

not solely have unilateral respect for authority, and do
not judge by sanctions.

Children’s moral ideas stem from interactions with
children and adults that involve observing and ex-
periencing harmful consequences, inequalities, or
violations of freedoms. These moral judgments differ
from another set of judgments about social uniform-
ities that can be termed ‘conventions.’ Conventions
are socially expected behaviors that coordinate inter-
actions within social systems. Such uniformities in
behavior gain their force from being customary and
allow for greater efficiency in that people know what
to expect of each other. Conventions, such as those
pertaining to modes of greeting, forms of address, or
dress codes, are judged by children to be alterable by
consensus, contingent on common use, rules, or
authority expectations, and relative to social contexts.
Thus, children judge violations of conventions to be
wrong only insofar as there is a governing rule or if it
is dictated by an authority (e.g., a conventional rule in
a school can be changed by the principal). Similarly,
conventions are not generalized across contexts in that
it is judged that other cultures can legitimately have a
different set of customary behaviors.

In contrast with judgments about conventions,
children do not judge moral issues (such as hitting or
stealing) by the existence of uniformities, agreements,
rules, or common practices. For instance, rules per-
taining tomoral issues are judged not to be legitimately
alterable by general agreement or dependent on what
authorities dictate, or relative to the social and cultural
context. Maintaining thewelfare and rights of persons,
as well as promoting fairness in social interactions and
cultural practices, guide evaluations of actions, rules,
authorities, and the organization of social systems.

Morality is a fundamental domain of social reason-
ing. Children’s judgments within the moral domain,
which begin to emerge at a fairly young age, do not
entail reification of rules or confusion with other social
domains. Changes in moral reasoning occur with age.
Young children’s moral reasoning is focused primarily
on welfare—preventing harm and promoting welfare.
Older children and adolescents develop increased
understandings of justice and reciprocity among per-
sons, which they coordinate with concepts of welfare.

3. Social Hierarchy and Social Justice

The social decisions people make are not always
directly in accord with their moral judgments. Moral
judgments are applied in concrete situations, in the
context of societal arrangements, taking other con-
siderations into account. Another domain (in addition
to morality and convention) contributing to social
decision-making is the personal sphere (Nucci 1996).
Individuals form judgments about personal activities
considered out of the boundaries of conventional or
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moral regulation. In most societies, an important
feature relevant to moral, social, and personal
decisions is social hierarchy, by which groups are
accorded greater or lesser power, and status. Often,
hierarchical distinctions are made on the basis of
social class and gender (Nussbaum 1999).

The connections between gender and moral de-
velopment have engendered intense controversies.
Some have proposed that girls and women develop a
morality of care, different from a morality of justice of
boys and men (Gilligan 1982). Care is based on
concerns with interdependence in networks of inter-
relationships, whereas justice is based on concerns
with rules, individual rights, or equal treatment.
Others, however, have argued that care and justice are
part of the orientations of females and males, but that
positions in the social hierarchy distinguish the per-
spectives of males and females (Nussbaum 1999).

Since women are usually in subordinate positions in
the social hierarchy, they often experience injustices
and inequalities, and in some cases are victims of
oppression. The social system, therefore, can further
the personal interests of some (e.g., men) at the expense
of others (e.g., women) through social expectations
and practices. Such arrangements constitute a source
of tension and conflict within social systems. Whereas
people in lower positions are part of the social system
and do accept norms and practices, at the same time
they can be critical of aspects of social arrangements.
In many respects, moral reasoning produces social
harmony since people are concerned with the welfare
of others and promoting fairness. Another side of
morality, however, is that it can result in conflicts and
efforts at subverting societal arrangements judged to
be counter to welfare, justice, and rights.

See also: Cognitive Development in Childhood and
Adolescence; Human Rights, Anthropology of; Hunt-
ing and Gathering Societies in Anthropology; Infancy
and Childhood: Emotional Development; Moral
Development: Cross-cultural Perspectives; Moral
Education; Moral Sentiments in Society; Morality
(East and West): Cultural Concerns; Piaget’s Theory
of Child Development; Practical Reasoning: Phil-
osophical Aspects; Problem Solving and Reasoning,
Psychology of; Social Learning, Cognition, and Pers-
onality Development; Truth, Verification, Verisim-
ilitude, and Evidence: Philosophical Aspects
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Moral Sentiments in Society

The sociology of moral sentiments has a specific and
paradoxical position in the history of sociology.
Morality was an important research topic for most
classical sociologists of the early twentieth century,
whose works attest to the existence of a specific area of
research within the discipline. Examples include
Durkheim and then Gurvitch in France, Weber in
Germany, Hobhouse and Westermarck in the UK,
and to a minor extent Parsons in the USA. However,
moral sociology has never succeeded in becoming an
official subdiscipline of sociology, and it is difficult to
trace back the history of its research and present its
main paradigms. This situation derives from the lack
of visibility of modern moral sociology. If sociology
has continually dealt with moral issues, the focus on
morality as a specific object of study has been
neglected, in contrast to Durkheim’s project. How-
ever, looking back to the classics reveals the difficulties
of the project of a moral sociology.

1. Morality as a Specific Subject Matter of
Sociology

What does a moral sociology consist of? For classical
sociologists the common idea, which Durkheim has
expressed several times, is that moral sociology cannot
be the theoretical morality of philosophers. On the
other hand, it is not obvious what can replace it. What
will be the object of this science? Weber, Durkheim,
and Gurvitch have all stated the difficulty of finding
the empirical object of a moral sociology. Indeed,
moral life is linked to most social activities, without
having either a specific institution to represent it, nor a
specific instrument to implement it. Besides, it is well
known, even without the help of sociology, that moral
systems vary according to societies and social groups.
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What then will be the contribution of sociological
analysis to the understanding of moral phenomena?
By revealing the pluralistic and contingent nature of
morality, sociology may risk impairing its ability to
understand the unity and specificity of these phenom-
ena. Moreover, this object of study has the peculiarity
that if it is an experimental fact for the sociologist,
it is also a specific object of experience for the
individual. Therefore, it is expressed not only in terms
of norms, rules, and morals, but also as a set of values,
feelings, and ideas, namely as the result of indi-
vidual experiences. The fact that morality is also
embedded in the individual seems to impair the project
of a positive moral science. However, we cannot
understand the overall phenomenon of morality if
we ignore its subjective nature. All these difficulties,
which the classical authors have tried to solve, shed
light on some aspects of the development of moral
sociology and on its current position.

1.1 The Social Nature of Morality

For Durkheim (1960), moral rules are moral facts par
excellence, or more precisely they are the form under
which moral facts are scientific. Such a choice, which
allows him to escape the subjectivity of the moral of
common sense, explains why moral sentiments have
not been, at least in France, the favorite subject of
moral sociology. Besides, not only can sociological
analysis bring to the fore moral variations according
to social groups and societies, but it can also show the
intrinsic social nature of morality. Indeed, Durkheim
demonstrates that society is the very source of moral
authority, which explains why, for individuals,
morality can be both desirable and constraining. The
merit of this theory is to show the additional under-
standing that sociology can bring compared to the
mere description of the contingency of moral life. It
also provides the unity and specificity of morality as a
subject matter for sociology. Finally, after revealing
the two essential properties of morality, both con-
straining and desirable, Durkheim (1960) determines
the ideal toward which modern societies tend.

However, according to Gurvitch (1960), this nor-
mative ambition would have led Durkheim to focus on
specific elements of morality, at the expense of the
plurality of moral life. He adds that the sociologist, on
the contrary, has to consider such diversity and then
only reveal the functional correlations between moral
systems and social types, leaving to the philosopher
the justification side of it. This criticism of the
normative feature of Durkheim ’s analysis is typical of
a continuing tendency that will lead to the following
problem: the sociological analysis of moral life may
have to resolve itself to being a mere description of the
variable, plural, and contingent nature of morality,
otherwise it might confuse explanation and justifi-
cation. But beyond this disagreement, Durkheim and

Gurvitch both suggest that the objectivity of morality
is due to its strong link, whatever it is, with social life.

Durkheim comes up against another difficulty. In
modern societies’ secular morality, he discovers a third
differentiating characteristic of morality, which he
calls ‘autonomy’ or ‘self-determination’: individuals
want to understand the raison d’e� tre of moral rules.
How can this be reconciled with the obligatory force of
morality? Here, Durkheim (1961) suggests that the
third element of morality is only ‘the understanding of
it,’ an ‘enlightened assent,’ while society is still the
author of morality. This solution shows how difficult it
is to conceive that the feeling of constraint or ob-
ligation, characterizing the obedience to a moral rule,
can originate in individuals themselves. If there is a
constraint, it means that an external cause has inter-
vened, for example, the group or society. That partly
explains the success of analyzes in terms of social
causes in modern moral sociology. However, this
difficulty will sometimes lead Durkheim (1922) to
abandon the term ‘moral rules’ in favor of ‘moral act,’
and finally ‘moral judgment’ (Durkheim 1920), in a
posthumous text which should have been the in-
troduction to his book on morality. By the same
token, modern moral sociology will deal essentially
with moral feelings, no matter what the choice of
perspective.

1.2 The Subjecti�e Meaning of Moral Sentiments

The sociological analysis proposed by Weber seems to
be able to resolve both difficulties mentioned. Explain-
ing moral activity, for Weber, would consist in
understanding its meaning for the individual, which
should be explained by finding the meaning of the
original moral belief. The notion of ‘axiological
rationality’ (Weber 1949) could be interpreted as
meaning that individuals’ moral points of view are
meaningful for them and therefore are able to foster
their social activity. Even if Weber does not express
this so clearly, this is what comes out of his sociological
analyzes (Weber 1930). In this perspective we under-
stand how the feeling of moral constraint can originate
in the individual. However, in other places, Weber
(1968) notices that it is not possible to justify rationally
the superiority of one ultimate value compared to
another. This explains why social sciences cannot
solve this sort of conflict. On the other hand, the
sociologist can help to make the decision by assessing
the degree of coherence of each statement and by
revealing the empirical consequences of their appli-
cation. Thanks to what Weber calls ‘comprehensive
analysis’ the conflict between explanation and justifi-
cation seems to be more flexible. Sociological analysis
can then go beyond a mere descriptive analysis.
However, the main idea that modern sociology has
retained from Weber is that it is not possible to argue
rationally about ultimate values, and in general about
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moral opinions. Following this viewpoint, ‘axiological
rationality’ is reduced to the rationality of an action
expressing an unquestioning attachment to a value.

2. Morality in Modern Sociology

2.1 Modern Sociological Theory on Moral
Sentiments: Causes and Utility

In view of these difficulties, sociological theory about
moral feelings has developed in three main directions.
A first possibility consists in circumventing the ques-
tion of the specificity of morality by moving moral
phenomena into either the social, cultural, or affective
sphere. From then on, moral feelings can be explained
in term of causes associated to these latter spheres.
This is how models inspired by Durkheim have
developed, notably in anthropology, in which indi-
viduals recognize as good those values and moral ideas
that have been instilled in them by society. According
to Geertz (1984), the objective of anthropology is to
scientifically develop and establish such a relativist
conception of morality. Otherwise the culturalist the-
ory inspires all the sociological approaches that insist
on the phenomena of socialization in order to explain
the emergence of moral feelings. Among the causalists
models are the affectivist theories which state that
moral beliefs are rationalizations of subjective feelings.
This latter argument is rooted in the positivist tradition
according to which only positive beliefs can be
rationally explained as only they stem from logical and
experimental thought. Such a process has been used by
Pareto (1935) when he came to analyze what he calls
‘derivations.’ Further, it can be found implicitly in
many empirical studies of feelings of justice in social
psychology.

The analysis of the moral act or moral sentiments
through the prism of utilitarian rationality is another
major direction taken by modern moral sociology.
This instrumental interpretation of practical reason
(which has also been prominent in the irrationalist
version of Weber’s axiological rationality) has found a
fruitful source of inspiration in the utilitarian tradition
initiated by Bentham and Mill. Such interpretation
can be found in the rational choice model which
inspires the analyzes of Oberschall (1994a, 1994b) on
the emergence of norms, as well as Adams (1963) and
Homans’s (1974) equity theory regarding feelings of
justice. According to Oberschall, norms and morals
are ‘social inventions’ allowing in all cases benefits
from social co-operation. Equity theory postulates
that feelings of justice express a desire to see the
proportionality between contributions and retri-
butions of various individuals being equal. This desire
is stimulated by the will to maximize one’s personal
benefits. Whether the analyzes are in terms of causes
or in terms of utilitarian rationality, their common
point is to move moral phenomena into other spheres

of life or social activity, which eases their explanation
but compromises the specificity of the initial object of
moral sociology.

Finally, modern moral sociology follows a third
direction which no longer consists in moving the
object of analysis, but in its dispersion as it belongs to
every field of social life. The difficulty in identifying the
sector of moral life, as well as the lack of specialized
institutions, leads modern moral sociology to abandon
morality as a unified subject matter. Moral questions
arise when one comes to study religion, family,
couples, or health. Similarly, the ethical dimension is
used as only one of the properties that characterize one
social activity as, for example, political claims or social
movements. But in all these analyzes, normative
activity in itself and its content remain unexplained.

These three aspects of modern moral sociology’s
theoretical development can explain its lack of visi-
bility within the discipline. Without any doubt this is
why authors such as Isambert et al. (1978) have
regretted the absence of ethical sociology.

2.2 Feelings of Justice and Social Values: Plurality
and Complexity

In terms of empirical research, notably that carried out
in social psychology and to a minor extent in soci-
ology, a considerable amount of literature has been
published about feelings of justice in the area of social
justice. Using questionnaires, surveys, or experiences,
individuals are invited to assess the fairness of different
rules of distribution or to build their owndistributions.
Most analyzes are essentially descriptive and try to
follow the variations of feelings of justice according to
the social position of individuals, and to the context of
distribution or the nature of the resources to be
distributed. However, the individuals’ evaluations are
often analyzed either in an instrumental way, in
relation to the objectives groups pursue, or with the
help of psychological models. The first approach is
illustrated by Deutsch (1986) who examined the
impact of a distribution rule on group efficiency, as
well as surveys by Kellerhals et al. (1988) about the
ability of moral rules to promote or to maintain
specific types of social relations. In the second ap-
proach some authors refer, for example, to feelings of
relative deprivation (Runciman 1966), or to beliefs in
a ‘fair world’ (Lerner and Lerner 1981). Generally, the
accumulation and heterogeneity of models, as well as
empirical studies themselves, reveal the plurality of
criteria and principles of justice used by individuals,
and the difficulty of interpreting them with a single
theory.

Other important works in the area of empirical
research are the quantitative studies by Stoetzel (1983)
and Inglehart (1977) who compare systems of values
at European and international levels, and the study
carried out by Riffault (1994) who describes the
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process of increasing diversification of values, as well
as the tendencies to majority consensus. These works
reveal the individual’s ability to recognize both
universal and particularistic values. A recent study by
Hardin (1995) sheds light on the success of com-
munitarian values.

2.3 Explaining Moral Complexity: The Rationality
of Moral Sentiments

Considering the above empirical research, it is hard to
adhere to the recent attempts to develop a naturalist
explanation of moral feelings, such as the one by
Wilson (1993) regarding moral sense, because they
risk missing out the moral complexity revealed by the
empirical analyzes. Another way to make sense of this
complexity consists in concentrating on individuals’
points of view and on their reasons, not only the
instrumental ones but also the axiological ones, to
adhere to moral beliefs in different contexts. It might
then be possible to explain the plurality and variability
of moral feelings in a way that is not only descriptive.
Moreover, analyzing moral feelings with reasons
instead of causes opens up an additional and fruitful
path in order to resolve the dilemma Durkheim had to
face, namely to reconcile the obligatory force of
morality for individuals and their moral autonomy.
Here, the explanation can be found in the feelings of
objectivity and universality that underly the indi-
vidual’s own judgment. In this way, Boudon (1995,
2000) develops a ‘cognitivist’ model when he gives an
account of individuals’ feelings of justice by recon-
structing the reasons that have convinced them in a
given context. In doing so, he comes within the scope
of ‘comprehensive’ sociology as defined by Weber.
This perspective has also been implicitly adopted by de
Tocqueville (1972) when he sought to understand the
moral and religious beliefs of Americans, as well as by
Durkheim (1915) when, moving away from the strictly
moral area, he explains the primitive’s religious beliefs
in terms of reasons and asserts that individuals cannot
passively adopt the beliefs that society would impose
upon them. The sociological analysis of Boltanski and
The� venot (1991) also attest to a renewal of interest in
the individual’s normative activity. They describe how
individuals produce moral justifications in reference to
several ‘dimensions.’ These authors also try to tackle
the pluralistic and contextual dimensions of people’s
evaluations.

Therefore, it seems that an explanation in terms of
reasons can give an account of the specificity of
morality, without either narrowing it or dissolving it
among other objects or social spheres, while in the
mean time providing an alternative to Durkheim’s
solution. One of the issues at stake in moral sociology
now is to show how this explanation does not elude the

social or collective nature of moral beliefs. From this
viewpoint, reflections stemming from the inter-
actionist stream, and notably Simmel’s analysis about
the objectivity of values, can be a fruitful source of
inspiration. The focus put on the individual’s point of
view also induces moral sociology to renew its em-
pirical research, in a less descriptive way, with a much
greater emphasis on individuals’ argumentations.

See also: Collective Beliefs: Sociological Explanation;
Control: Social; Cultural History; Durkheim, Emile
(1858–1917); Industrialization; Integration: Social;
Legitimacy; Legitimacy: Political; Moral Education;
Morality (East and West): Cultural Concerns; Norms;
Parsons, Talcott (1902–79); Religion: Morality and
Social Control; Religion, Sociology of; Values, An-
thropology of; Values, Development of; Values: Psy-
chological Perspectives; Values, Sociology of; Weber,
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E. Betton

Morality (East and West): Cultural

Concerns

1. Comparison of Three Methodologies

There are three main approaches in the social and
behavioral sciences to the comparative study of moral
reasoning and conduct in Western and Eastern
societies: developmental psychology, anthropological
ethnography, and cultural psychology. These three
approaches result in different understandings of mor-
ality in the West and the East. A comparison of the
methodologies of these three approaches is offered
before turning to a more detailed examination of
research on Western and Eastern moral systems.

1.1 De�elopmental Psychology

Kohlberg’s (1981) theory of moral development and
research methods were widely adopted by child psych-
ologists in the 1970s and 1980s to study the cognitive
development of moral reasoning and moral judgment
in children of varying ages in different cultures. Based
on the assumption of cross-cultural universality in
moral development, Kohlberg claimed that ‘All indiv-
iduals in all cultures use the same basic moral
categories, concepts, and principles, and all indivi-
duals in all cultures go through the same order on
sequence of gross stage development, though they
vary in rate and terminal point of development’

(Kohlberg 1971, p. 175). His theory consists of six
universal stages of cognitive development in moral
judgment.

Kohlberg’s theory adopts the perspective of evolu-
tionism, which is based on a normative model and
classifies a great diversity of moral discourse from a
multitude of cultures into several categories arranged
in a formal sequence. According to his theory, the
development of moral reasoning follows a universal
invariant sequence towards the goal of thinking with
universal ethical principles.

A series of empirical studies have been conducted
using Kohlberg’s standardized moral dilemmas and
scoring manuals. After careful examination of the
literature, Snarey (1985) found that because stage
skipping and stage regressions were rare, progress
from Stage 1 to Stage 3 or 4 was virtually universal,
but that the presence of Stage 4�5 or 5 was extremely
rare in all populations. Nearly all samples from
Western middle-class groups and 91 percent of
Eastern urban populations exhibited some Stage 6
principled reasoning. However, no tribal or folk
cultural groups of the non-Western world showed any
postconventional thinking. Postconventional think-
ing upholds individual rights or universal ethical
principles.

In addition, many of the moral reasoning data
collected in collectivist or communalistic societies of
the non-Western world either could not be scored
according to the standardized manual, or could not be
explained in the context of Kohlberg’s theory. Such
anomalistic facts have been used to challenge
Kohlberg’s theory. Critics charge that the theory was
formulated from the perspective of Western ideologies
of rationalism, individualism, and liberalism, and that
it therefore assigns the values of male, white, American
intellectuals as the end point of moral maturation. The
theory’s ethical objectivism ignores the moral dis-
course prevailing in many non-Western societies,
and fails to recognize their substantial ethical philo-
sophies (Weinreich-Haste and Locke 1983). Imposing
Kohlberg’s theory as well as his scoring system on the
moral reasoning of non-Western peoples may result
in systematic bias originating from Western ethno-
centrism.

Gibbs (1979) tried to revise Kohlberg’s theory in
terms of Piaget’s phylogenetic perspective. According
to Piaget, human intelligence is a holistic phenomenon
encompassing social, moral, and logico-physical
aspects. Its development follows a standard sequence
that is predetermined by epigenetic factors like those
of other species. Along with completion of physical
maturation and the singular achievement of intel-
lectual development over the course of the adolescent
years, there is a progressive ability for people at the
highest stage of standard development to reflect on the
very conditions of their existence in the world. Reflec-
tion on one’s own existence may motivate one to
define a moral theory to justify one’s basic moral
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principles from a particular standpoint that is either
inside or outside the society.

Cultures show wide variety in their philosophies of
morality. These normative philosophies may provide
material for second-order thinking or meta-ethical
reflection when individuals try to define their own
moral theories. It is impossible for individuals to
eliminate cultural influences from the contents of their
own moral reasoning. Considering this fact, a better
way to conduct cross-cultural research on morality
would be to use ethnographic analysis to describe the
patterns of moral conduct and moral thinking that
consistently emerge in the daily social life of people in
a particular culture.

1.2 Anthropological Ethnography

Researchers who are interested in studying the eth-
nography of morality usually adopt the viewpoint of
interpretative anthropology, which assumes that cul-
ture is an organized collection of symbols with the
major function of maintaining social order for normal
operation. As derivatives of the cosmology of a given
culture, the concepts of morality and personhood, as
well as other symbolic systems, can best be understood
in the holistic context of that culture.

Many anthropologists have used the ethnographic
approach to study indigenous religions, cosmology,
personhood, and concepts of morality in non-Western
societies (e.g., Edel and Edel 1959, Howell 1997). They
tend to adopt the native’s point of view to interpret the
moral ideas, moral discourse, and moral practices in a
particular society. Instead of relying solely on philo-
sophical analysis and anthropological records, they
pay special attention to the dynamic interplay between
abstract moral principles and empirical facts.

Researchers following this approach tend to adopt
the viewpoint of relativism for depicting the unique-
ness of each culture. Paradoxically, members of a
cultural community tend to insist on the viewpoint of
absolutism: They may believe that their moral stan-
dard is superior to that of other cultural groups, and
use it as a criterion for defining what is meant by
person or for differentiating their own group from
outsiders. Those who violate their moral standards
might be condemned as not a person. The process of
dehumanization may lead to severe interpersonal or
even intergroup conflict in extreme cases.

1.3 Cultural Psychology

Cultural psychologists investigate the cultural foun-
dation of psychological diversity in self-organization,
cognitive process, emotional function, and moral
reasoning among people living in different cultures. In
order to understand native peoples’ symbolic and

behavioral inheritance in terms of their shared frame-
work of interpretation, cultural psychologists also
adopt an ethnographic approach, but with the per-
spective of pluralism. Pluralism assumes that people
all over the world are similar in their psychological
structure and function, although aspects of their
knowledge, thinking, feeling, values, needs, and be-
havior are activated by the experience of living in a
particular cultural community. Cultural psychologists
advocate the slogan: ‘one mind, many mentalities;
universalism without uniformity’ (Shweder et al. 1998,
p. 871). They work to develop universal theoretical
frameworks for interpreting the thinking and behavior
of people in different cultures. Although it would be
impossible to depict all moral systems in the world, it
is possible to describe the sharp contrasts between
moral systems of the East and West with the con-
ceptual schemes provided by cultural psychologists.

2. Morality

Cultural psychologists suggest that three main
domains of moral discourse exist in human society: the
ethics of autonomy, the ethics of community, and the
ethics of divinity (Shweder et al. 1997). Because the
moral experiences of human beings are so complicated
and the recognition of reality so restricted, even
though all moral systems contain elements of all three
of these domains, any particular moral system will
tend to emphasize a particular domain of moral
discourse.

2.1 Morality of the West

The contemporary Western moral system is charac-
terized by the ethics of autonomy, which can be traced
to the Christian religious tradition. Christianity as-
sumes that the world was created by God, who also
created humankind in accordance withHis own image.
Since all humans were created in God’s image, all
humans are equal. Every person has the essence of
humanity and should obey the divine commandments
declared by God.

This concept of person and its underlying discourse
of divinity changed drastically after the Renaissance in
Europe. The Cartesian philosophy of dualism de-
tached individuals from the outer world where they
find themselves. Rationalism emphasized an indivi-
dual’s free will and subjective reasoning. The ex-
pansion of modern capitalism also made significant
contributions to the rise of individualism.

The Western concept of self formed in the cultural
milieu of individualism requires a dualistic view of the
world. It draws sharp distinctions between mind and
matter, cognition and affection, self and society,
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nature and culture, and so on. Self is conceptualized as
‘a dynamic center of awareness, emotion, judgment
and action organized into a distinctive whole and set
contrastively both against other such wholes and
against its social and natural background’ (Geertz
1974, p. 225). The inner life of the self, with its
spontaneity, privacy, uniqueness, genuine feeling, and
constancy, has a clear-cut boundary that separates it
from the outer social world constituted by mask, role,
rule, or context.

In the Western view of personhood, the individual is
conceived of as prior to and more fundamental than
society, which is treated as an artificial construction
designed mainly to satisfy human needs. When a social
order can no longer serve the function of realizing this
end, it should be redesigned and reconstructed to
restore its function. Based on this premise, Western
morality is characterized by an emphasis on the rights
of individuals. According to Dworkin (1977), all moral
codes encompass personal rights, personal duties, and
social goals, but they may differ in the priority given to
these three categories. Western morality is premised
on the concept of natural rights, rather than on natural
duties or social goals.

Because individuals are construed as quasi-sacred
and absolute, their legitimate demands should be
carefully respected. The individual is a monad, and
every human group is made up of monads with the
same human nature. Individuals’ free will and right to
liberty are natural, fundamental, and inescapable. By
the same token, the duty to respect others’ rights is
equally natural and inescapable. One’s rights are
restrained by the identical rights of other individuals,
and everybody is encouraged to strive for the rights of
all human beings to the greatest overall liberty
(Dumont 1986).

The realization of negative duties of omission (e.g.,
not killing, not cheating, not stealing, etc.) is con-
sidered to be the prerequisite of a moral agent.
Violating moral codes of this category might be
condemned as evil. In contrast, the practice of the
positive duties of commission is subject to an indivi-
dual’s right of choice. Individuals who decide to
undertake an altruistic act may be admired for their
virtue. As a consequence, a certain state of tension is
frequently aroused between social demand and the
individual’s desire for freedom of choice. The auton-
omous view of self tends to entail the belief that
performing social obligations in spite of individual
rights may have the negative effect of restricting one’s
own personal liberties. Even if one can justify working
for the benefit of another person, the act of under-
taking this responsibility is a resolution of personal
choice, rather than an enforced social demand.

As indicated by Gilligan (1982), in contrast to the
Kohlbergian ethics of justice for males, the moral
reasoning of Western females can be characterized by
the ethics of caring and responsibility. However, both
the superogatory view of morality held by Kohlberg

and the morality-of-caring framework developed by
Gilligan are bound to the Western culture of in-
dividualism. Both stress freedom of choice and in-
dividual responsibility. Commitments to interpersonal
caring are viewed as matters of personal decision,
rather than as obligations to a particular social target
(Miller 1994).

2.2 Morality in the East

In sharp contrast to the individual-centered morality
of the West, contents of moral systems in the Oriental
world, no matter whether they originated from Con-
fucianism, Hinduism, Islam, or Buddhism, can be
described as duty-based. Unlike typical Western du-
alism, most Oriental philosophies advocate a monistic
view of origin. That is, one’s life is construed as an
inseparable part of the world in which one finds
oneself, not as an independent entity standing in
opposition to the outer world. For example, tra-
ditional Chinese philosophy conceives of the forma-
tion of all things in the universe as the result of
dynamics between the two opposing forces of ying and
yang. A person’s life is also produced from the
unification of ying (female) and yang (male). In
Confucianism, a family is conceived of as the body of
a human being; each role in the family represents a
distinct part of the body. For instance, the relationship
between parent and child is like that between flesh and
bone, while brothers are considered to be the four
limbs (Hwang 1999).

The Hindu view of life is also premised on the
functional interrelatedness of the universe. From the
earliest times of Rg�eda (about 1500 BC), the Hindus
have believed that Rta is the governing dynamic
principle underlying functional equilibrium of the
cosmic order. The famous purushshukta of Rg�eda
assumes the functional relatedness of all living organ-
isms. Any existing phenomena may attain a state of
Rta when each of its parts remains in its proper place
and functions in its own law of activity. Humans,
animals, and plants are interrelated. They all are part
of the cosmic immanent life force. The individual
functioning of one in coordination with the individual
functions of others results in collaborative equilibrium
of the whole universe (Heimann 1964). In the same
vein, Hindus conceptualize their society as a huge
cosmic organism in which certain functions are al-
lotted to each of the four major parts: the head, arms,
trunk, and feet. Each of these four represents one of
the four castes of Hindu society. Remaining in the
proper function fulfills the goal of smooth collab-
oration of the whole society.

Instead of drawing the boundary of an individual
around the immediate surface of one’s physical body,
most Oriental philosophies conceive of this boundary
as expandable to include one’s family or the whole
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society. Followers of Oriental philosophy tend to
believe that external forces predetermine the social
order. Role relationships within one’s primary group
are especially unchangeable through one’s own efforts.
Therefore, Oriental moral systems endow mandatory
features not only to negative duties of omission, but
also to some positive duties of commission. Examples
include filial piety in Chinese society, repaying on
(favors or kindness) in Japanese society, and utang na
loob (debt inside oneself or a debt of gratitude) in
Filipino society. These kinds of positive duties or
categorical imperatives urge individuals to fulfill oblig-
ations to specific targets in the community. These
obligations ensure the smooth functioning of society,
rather than protect the rights of individuals. In
Dworkin’s (1977) conceptual framework, Eastern
moralities are based on duties or group goals rather
than rights.

Compared with Western ethics of autonomy, ideas
about individual rights are relatively uncommon in
traditional Eastern moralities. Even moral discourse
arguing for negative duties in Eastern moral systems
are proposed not on the premise of protecting in-
dividual rights, but in consideration of maintaining
social order or for religious reasons. For example, the
act of killing others violates the principle of ben-
evolence (ren). Ren, the requirement that all people
carry out their moral duty to significant others in their
intimate society, is the most fundamental moral rule
for maintaining psychosocial homeostasis in Chinese
society. Buddhists must adhere to five requirements:
do not kill, steal, lie, be lustful, or taste intoxicants or
meat. Violation of any of these requirements may
result in karma bringing automatic retribution in a
later life. Muslims also believe that the present life is
short and temporary, while the future life is eternal
and everlasting. Those who devote themselves to
charity, especially those who sacrifice themselves for
the almighty Allah, may ascend to Heaven. Those who
indulge in evil doings will descend to Hell. This kind of
moral discourse indicates that Eastern moral systems
entail the ethics of community or the ethics of divinity,
rather than the ethics of autonomy.

Moral discourse supporting the ethics of community
or divinity in the Oriental world as revealed by sages or
prophets are recorded in classics such as The Analects
of Confucianism, or religious scriptures such as the
Koran of the Moslem faith, or the Upanisads of
Hinduism. Intellectuals who are able to interpret those
classics or scriptures, like Confucian scholars in
traditional China, Brahmans in India, priests in
Islamic countries, and monks in Buddhist societies,
have occupied high positions in traditional and even
contemporary Oriental societies. Their position is
similar to that of priests in the Christian world before
the European religious Reformation movement.

In contrast, the modern Western view of morality
advocates a position of secularism, which assumes
that all moral agents are morally equivalent. Anyone

can discover the natural law of morality without the
assistance of revelations by a prophet or sage.

2.3 Global Ethics

Since the collapse of the Soviet Union and East
European communist regimes at the end of the 1980s,
most countries have been incorporated into the world
economic system of capitalism. The rapid expansion
of opportunity for intercultural contact and exchange
between people from the East and West has facilitated
the formation of such concepts as multiculturalism
and global ethics in the age of globalization. As part of
the Universal Ethics Project sponsored by UNESCO,
a group of international scholars of philosophy have
proposed a Universal Declaration of Human Respon-
sibilities and a list of global ethics (Kung and Kuschel
1993). The list consists of four categorical imperatives
which are proposed on the basis of a fundamental
demand that every human being must be treated
humanely:

You shall not kill! Or in positive terms: Have
respect for life!

You shall not steal! Or in positive terms: Deal
honestly and fairly!

You shall not lie! Or in positive terms: Speak and
act truthfully!

You shall not commit sexual immorality! Or in
positive terms: Respect and love one another!

A careful examination of the list indicates that it
consists of negative and positive duties already present
in most cultures of the world, rather than positive
duties which are specific to a particular culture in
either the East or West.

See also: Ethical Behavior, Evolution of; Ethics and
Values; Justice and its Many Faces: Cultural Con-
cerns; Moral Development: Cross-cultural Perspec-
tives; Moral Education; Moral Reasoning in Psy-
chology; Norms; Religion: Morality and Social
Control
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Morphological Case in Linguistics

Case, as traditionally understood, refers to a system of
inflection, usually in the form of suffixes, that marks
the relation of nouns in a clause. In the Latin sentence
Calpurnia Clodiam �ı�dit ‘Calpurnia saw Clodia’ the
fact that Clodia rather than Calpurnia is the one who
is seen is signalled by the -m suffix on Clodia, rather
than by word order as in English. This -m is a case
suffix.

1. Case, Case Form, and Case Marker

A morphological case system is a system of inflection
that marks dependents for the type of relation they
bear to their heads. Typically, case marks the re-

Table 1
Turkish case system

nominative adam
accusative adamı
genitive adamın
dative adama
locative adamda
ablative adamdan

lationship of a noun to a verb at the clause level or of
a noun to a preposition, postposition, or another noun
at the phrase level. Consider the following Turkish
sentence:
(1) Ali adam-a elma-lar-ı �er-di

Ali. man- apple-- give-.3
‘Ali gave the apples to the man.’

The suffix -ı indicates that elmalar is the direct object
of the verb �ermek ‘to give’ and the suffix -a indicates
that Adam is the indirect object. The suffix -ı is said to
be an accusative (or objective) case marker and the
word form elmaları is said to be in the accusative case.
The suffix -ı also indicates that elmalar is specific, since
in Turkish only specific direct objects are marked as
accusative. The suffix -a is a dative case marker. Ali
contrasts with elmaları and adama in that it bears no
overt suffix. It is said to be in the nominative case,
which is this sentence indicates the subject.

Turkish has a system of six cases as in Table 1. The
locative marks location as in Istanbul-da ‘in Istanbul,’
and the ablative indicates ‘from’ or ‘out of’ as in
Ankara-dan ‘from Ankara.’ The genitive is used in
phrases like adam-ın e�-i ‘the man’s house’ where ın
corresponds to ’s in English. The suffix -i on e� ‘house’
is a third person possessive form translatable as ‘his,’
‘her,’ or ‘its’. In Turkish ‘the man’s house’ is literally
‘the man’s, his house’.

The word forms displayed in Table 1 make up a
paradigm, that is, they constitute the set of case forms
in which the lexeme adam can appear. In Turkish one
could say that there is only one paradigm in that a
single set of endings is found for all nouns, although
these suffixes do undergo some phonologically con-
ditioned changes such as undergoing vowel harmony
and the like. The locative, for instance, has the form
-da following stems with back vowels and -de following
stems with front vowels. A distinction needs to be
made between cases (of which there are six in a system
of oppositions), and the case markers or case forms
through which the cases are realised. A case marker is
an affix and a case form is a complete word. In Turkish
the case affixes can be separated from the stem, so it is
possible to talk about case markers. In some lan-
guages, however, it is not possible to isolate a case
suffix, so it is necessary to talk in terms of the various
word forms that express the cases of the stem. These
are case forms.
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Table 2
Latin case paradigms

1 2 3a 3b

a� -stems O-stems cons. stems i-stems
feminine masculine neuter
domina dominus bellum co�nsul cı��is
‘mistress’ ‘master’ ‘war’ ‘consul’ ‘citizen’

singular

Nominative domina dominus bellum co�nsul cı��is
Vocative domina domine bellum co�nsul cı��is
Accusative dominam dominum bellum co�nsulem cı��em
Genitive dominae dominı� bellı� co�nsulis cı��ı�s
Dative dominae domino� bello� co�nsulı� cı��ı�
Ablative domina� domino� bello� co�nsule cı��ı�, cı��e

plural

Nominative dominae dominı� bella co�nsule� s cı��e� s
Vocative dominae dominı� bella co�nsule� s cı��e� s
Accusative domina� s domino� s bella co�nsule� s cı��ı�s, cı��e� s
Genitive domina� rum domino� rum bello� rum co�nsulum cı��ium
Dative dominı�s dominı�s bellı�s co�nsulibus cı��ibus
Ablative dominı�s dominı�s bellı�s co� sulibus cı��ibus

2. Case Marking Fused with Number and Gender

The traditional notion of cases and the associated
terminology were developed on the basis of Ancient
Greek and Latin where it is not possible to separate
number marking from case marking. This means
separate paradigms for the two number categories,
singular and plural. Moreover, there are different
case�number markers for different stem classes. In
Latin five such classes are recognised, or five declen-
sions as they are called. The three major declensions
are illustrated in Table 2.

In Latin there is also a three-way gender distinction:
masculine, feminine, and neuter.With a few exceptions
male creatures are masculine and females feminine,
but inanimates are scattered over all three genders
(though almost all neuter nouns are inanimate). There
is a partial association of form and gender in that a� -
stems are almost all feminine and o-stems mostly
masculine (except for a subclass of neuters represented
by bellum in Table 2). This means that there can be
fusion of gender, number, and case. The point is
illustrated in Table 2 where we have domina ‘mistress
(of a household)’ illustrating feminine a� -stems and
dominus ‘master (of a household),’ which is based on
the same root, representing masculine o-stems. As can
be seen from Table 2 the word form domina simulta-
neously represents nominative case, feminine gender,
and singular number, dominum represents accusative
case, masculine gender, and singular number, and
similarly with other word forms.

Where there is more than one paradigm, it fre-

quently happens that distinctions made in one para-
digm are syncretized or neutralized in others. In the
traditional descriptions a case is established wherever
there is a distinction for any single class of nominals.
Informally one might consider that a case is a row in a
set of paradigms like those in Table 2. Dealing in cases
(‘rows’) facilitates the description of the relation of
form and function. A particular case can be said to
have one or more functions without reference to the
details of the forms.

The functions of the cases in Latin, and in Ancient
Greek, are important in that they have served as a
model for applying case labels in other languages such
as Turkish. In Latin the nominative encodes the
subject and the accusative the direct object. The dative
marks the indirect object of a few three-place verbs
such as dare ‘to give’ and the complement of a few
two-place verbs including cre�dere ‘to believe,’ no� cere
‘to be harmful to,’ and sub�enı�re ‘to help.’ The genitive
is used mainly to mark noun phrases as dependents of
nouns, in particular to mark the possessor: co�nsulis
equus ‘the consul’s horse.’

The ablative in Latin represents the syncretism or
merger of three once-distinct cases: the ablative, the
locative, and the instrumental so it is not surprising
then to find that it expresses source, location, and
instrument.

The vocative is anomalous in that it does not mark
the relationship of dependents, but is used as a form of
address as in Quo� �a�dis, domine? (whither go.2 lord.
) ‘Where are you going, master?’ However, the
vocative belongs with the other cases since its marking
belongs to the same system as the unequivocal cases.
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Table 3
Finnish local cases

LOCATION SOURCE DESTINATION
Ø -na -ta -ksi

essive partitive translative

INTERIOR -ssa -sta -(h)Vn, -sVVn
inessive elative illative
‘in’ ‘from(inside)’ ‘into’

EXTERIOR -lla -lta -lle
adessive ablative allative
‘at’ ‘from(outside) ‘to(wards)’

Latin uses a system of prepositions in addition to
the case system. Some prepositions, including all those
expressing destination, such as ad ‘to’ govern the
accusative (ad urbem ‘to the city’), while others such as
ex ‘out of, from’ govern the ablative (ex urbe ‘from the
city’).

3. The Range of Case Systems

Case systems differ in terms of the number of dis-
tinctions they make and range from a minimum of two
as in some Iranian languages, which have a nomina-
tive and an oblique, to figures like 15 in Finnish (see
Table 3).

Case systems also vary in terms of the type of
distinction they make in a given domain. While many
languages are like Latin in having one case for the
subject, namely the nominative, and another case for
the direct object (the accusative), some languages
including Basque, northeast Caucasian languages, and
many Australian languages have one case for the
subject of a transitive verb, which is called the ergative,
and another case to cover the subject of an intransitive
predicate and the direct object. This case is generally
morphologically unmarked, that is, there is no form.
Some writers call this case the absolutive; others call it
the nominative. The following illustration is from the
Australian language Kalkatungu where the ergative is
realised by the suffix -yu and the absolutive�nomina-
tive is unmarked. Note, however, that with the cross-
referencing clitics that are attached to the purposive
auxiliary a common from represents the subject and a
distinct form the object.
(2) Nhutu a�nhurr ingka?

You. � 2. go
‘Are you mob going?’

(3) Nhutu-yu a�nhurr nuwa puyu?
you- � 2. see 2.
‘Are you mob going to see them two?’

(4) Nhutu a�kutu nuwa puyu-yu
you. � 2. see 2-
‘They two want to see you mob.’

Table 4
Yuwaalaray case marking

nominative dhayn ‘man’ ngali ‘we two’
ergative�instrumental dhayndu ngali
accusative dhayn ngalinya
genitive dhayn.gu ngalingu
dative dhaynda ngalingunda
ablative dhayndi ngalingundi

In a number of languages, particularly in Australia,
accusative and ergative marking are found in the same
language. As pointed out by Silverstein (1976), there
tends to be some complementarity with ergative
marking confined to nouns and accusative to pro-
nouns or to pronouns plus certain classes of noun such
as kinship nouns, personal names or in some instances
all human nouns. The following paradigms from
another Australian language, Yuwaalaray, show erg-
ative marking with nouns and accusative with pro-
nouns (see Table 4).

Every language has to provide for the expression of
a large number of local notions. This can be done via
adpositions as with English prepositions such as on, to,
o�er, and under. Where a number of local notions are
expressed via the case system the number of cases
naturally rises. In Finnish, for instance, the notions of
location, source, and destination can combine with the
notions of interior and exterior to produce a set of nine
local cases as illustrated in Table 3. Originally there
were two systems (location, destination, and source)
and (interior, exterior, and neither), but the markers
have partially fused. The functions are no longer
entirely local either. The partitive is used for the
patient if it represents part of a whole or an indefinite
quantity, or if the action is incomplete, or if the
polarity of the clause is negative. The translative refers
to the endpoint of a transformation as in She turned
the frog into a prince.

Other cases commonly encountered include the
comitative, expressing accompaniment (I went with
them) and instrumental expressing the instrument used
to carry out an action (She wiped the screen with a
cloth).
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In theUralic language a case called abessi�e is found.
It means ‘without’, ‘not having.’ In Finnish, for
instance, rahta-tta is (money-) ‘moneyless.’ This
case is also found in Australia where it is matched by
a ‘having’ case sometimes called the proprieti�e.

4. Classifying Cases

The Greeks made a primary distinction between the
nominative and the other cases, collectively called the
oblique cases. This makes sense when one considers
the nominative was the form used in isolation whereas
the other forms generally required a particular syn-
tactic context. In some languages there is a formal
distinction between the nominative and the oblique
cases inasmuch as there is a special stem for the
obliques. This is the situation in many Dravidian and
northeast Caucasian languages, for instance. In most
languages the nominative bears no marking as in
Turkish (Table 1), but consists of the bare stem.
Indo–European case languages are unusual in having
a marked nominative in most paradigms (Table 2).

Another distinction that is often made is between
grammatical (or syntactic) cases and semantic (or
concrete) cases. The grammatical cases are tradition-
ally taken to include the nominative and accusative
and often the genitive, and should include the dative
and the ergative. The basis for the distinction is often
not made clear, but if the criterion for classifying a
case as grammatical or syntactic is that it expresses a
purely syntactic as opposed to semantic relation, then
the dative and ergative should certainly be included
since the dative encodes the indirect object and the
ergative encodes the ‘transitive subject.’

If the distinction between grammatical and semantic
cases were to be clearcut, the grammatical cases would
encode only purely syntactic relations and the sem-
antic cases would encode only homogeneous semantic
relations such as location or source. However, it is
common for a syntactic case to encode a semantic
relation or role that lies outside of whatever syntactic
relation it expresses. In Latin, for instance, the
accusative not only expresses the direct object, it also
expresses the semantic role of destination as in Va�do�
Ro�mam ‘I am going to Rome.’ On the other hand,
there are situations where the so-called semantic cases
encode a purely syntactic relation. This commonly
occurs with the passive where the demoted subject is
often expressed via a semantic case. In Latin the
demoted subject is encoded in the ablative as in �ı�sus a�
co�nsule ‘seen by the consul.’

It is also convenient for the purposes of making
certain generalisations to distinguish the cases that
encode the complements (including the subject) of
typical one-place and two-place transitive verbs. These
are the nominative, ergative and accusative, and they
are known collectively as the core cases and the others

as peripheral cases. There is another set of terms in use,
namely direct and oblique. These terms are used in the
description of Indo–Aryan languages where the direct
case covers subjects and objects.

In some treatments the term local cases is used to
cover cases designating notions of place such as
location, source, destination or path (Table 3).

5. Exponence

The relation between the verb and its dependents,
whether complements or adjuncts, may be expressed
by an adposition, either a preposition as in English or
a postposition as in Turkish. In languages with
morphological case systems there are usually adposi-
tions as well as cases. In Latin, as we have seen, there
are prepositions, and in Turkish there are postpos-
itions such as sonra ‘after,’ which governs the ablative:
tiyatro-dan sonra (theatre- from) ‘after the theatre.’
In such languages there are essentially two systems: an
inner, restricted system of case and an outer, more
elaborate system of adpositions. In some languages
such as Japanese there is just one system of postposi-
tions,which includesmarkers for subject, direct object,
indirect object, and topic, as well as for local notions
such as ‘from.’ In such a language the distinction
between case and adposition is essentially neutralized.
In the following Japanese example ga marks the
subject, ni marks the indirect object, and o marks the
direct object.
(5) Sensei ga Tasaku ni hon o yat-ta

teacher  Tasaku  book  give-
‘The teacher gave Tasaku a book.’

Morphological case is almost always realised as a
set of suffixes, though there are instances where there
is some mutation of the stem or complete suppletion as
with the English pronouns: I�me, she�her, we�us, and
also he�him and they�’em�them where the -m is an old
dative suffix.

Where categories such as number, gender or pos-
sessor are marked as well as case and where these
categories are not fused, case marking normally
follows these other categories as in Turkish : adam-lar-
ım-la (man--1.-) ‘with my men’ where the
number marking and possessor precede the case
marking.

Within the noun phrase there are two common
distributions for case marking. Either it occurs on all
types of nominal or it is occurs on only one word.

In the former type the distribution is traditionally
described in terms of dependents showing case con-
cord or agreement with a noun head. In the following
example from Ancient Greek bı�os is a nominative
singular form of a second declension (o-stem) mas-
culine noun, the nominative indicating that bı�os is the
subject of the predicate. The definite article and the
adjective are in the nominative singular masculine
form, their concord in case, number and gender
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indicating that they are dependents of bı�os,
(6) Ho anekse� tastos bı�os

the.. unexamined.. life..
ou bio� to� s anthro�� po� i
not livable.. man..
‘The unexamined life is not livable for man.’

This example also illustrates concord between a
predicative adjective (bı�oto� s) and the subject (bı�os).
While concord of case, number, and gender of predi-
cative adjectives is the norm in Latin and Ancient
Greek, in many other languages predicative adjectives
display no concord. This is the situation in German
where the predicative adjective consists of the bare
stem and is distinct from the various case forms.

Case concord within the noun phrase is found in the
older Indo–European languages and also in Balto–
Finnic, Semitic, in some Australian languages, and
elsewhere, but it is a minority system. In some
languages such as Hungarian the concord does not
extend to the adjective and in the Indo-Aryan lan-
guages adjectives exhibit fewer case distinctions than
nouns. In the more conservative Germanic languages,
including modern German, the adjective shows fewer
case marking distinctions where a determiner is pre-
sent.

In most languages case concord does not extend to
dependents in the genitive case. However, in Georgian
a postposed genitive exhibits concord, which results in
double case marking: compare da	it-is mama-s
(David- father-) and mama-s da	it-isa-s
(father- David-- ‘to David’s father’).

Where case marking occurs on only one word in the
noun phrase, it is usually on the final word. In many
languages, including a vast number in northern Asia
and South Asia, the final word is the head noun in the
noun phrase. The following example is from the
Dravidian language Kannada:
(7) Naanu ellaa maana	a janaanga	annu

I. all human community.ACC
priitisutteene
love.1SG
‘I love all mankind.’

In some languages the final word in the noun phrase
is not always the head. This is the situation in various
Australian and Amazonian languages, and in Basque:
etxe zaharr-etan (house old-.) ‘in old houses.’

6. History

Since bound forms in general derive from free forms, it
is not surprising that there is evidence of case markers
deriving from nouns and verbs, often via postposi-
tions. For instance, the Hungarian illative (‘into’) case
marker -ba as in 	ila� g-ba ‘into the world’ derives from
a noun be� l ‘innards’ and the allative case marker
-tharri in the Australian language Kunggari derives
from a verb tharri ‘to become.’

Case marking may also be lost. This is quite striking
in Europe, particularly among the Romance lan-
guages. The Latin system of noun inflection illustrated
in Table 2 has been lost from the Romance languages
except for a reduced system retained in Rumanian.
The Germanic languages too have lost case distinc-
tions over the last 2 millennia with English and
Afrikaans having lost all case marking on nouns,
though German still retains a four-case system: nomi-
native, accusative, genitive, and dative. In languages
like English and the Romance languages case distinc-
tions have been retained on pronouns. Case marking
can fall prey to phonetic attrition and the availability
of prepositions and word order as alternative means of
making the relevant distinctions must also be a factor
in the loss of case.

See also: Grammatical Gender; Grammatical
Number; Morphology in Linguistics
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Morphology in Linguistics

1. Introduction

Morphology is the study of word structure, the way
words are formed and the way their form interacts
with other aspects of grammar such as phonology and
syntax. In many languages words assume extremely
complex forms, and propositions requiring a complete
sentence in English can be expressed as a single word.
In other languages there is virtually no morphology,
and notions corresponding to ‘plural of’ or ‘past tense
of’ are conveyed by separate words. Surveys of the
field are found in Carstairs-McCarthy (1992),
Matthews (1991), Spencer (1991). Introductions to
specific topics can be found in the chapters of Spencer
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and Zwicky (1998). The summary given here is
expanded in Spencer (2000).

2. The Concept of ‘Word’

The ordinary term ‘word’ corresponds to several
distinct notions (seeWord,Linguistics of).Consider the
examples pick, picks, picked, picking. In one sense
these are four distinct words, but in another sense they
are four forms of a single word or ‘lexeme’ (which we
can designate as ). The forms pick, picks are
themselves ambiguous between verb forms and noun
forms. Thus, there is a sense in which picks is one word
form but corresponds to two lexemes, the verb 
and the noun . A more subtle form of ambiguity is
illustrated by the lexeme . The form cut has two
legitimate grammatical descriptions: ‘base form of
’ and ‘past tense of .’ Thus, cut is a single word
form of a single lexeme but it represents two distinct
‘grammatical words.’ Finally, consider the expressions
again and a gain. In normal speech these are com-
pletely indistinguishable, yet a gain consists of two
words, which can be separated with an adjective: a
significant gain. The two expressions can be called a
single ‘phonological word.’ Normally, we expect a
single word form to correspond to a single phono-
logical word, but this is not the case with a gain.
Another particularly dramatic instance of such a
mismatch is illustrated by Tom’s a linguist. Here Tom’s
is a single phonological word (a single syllable in fact)
but corresponds to two distinct words, the noun
subject ‘Tom’ and the main verb ‘is.’

3. The Lexeme Concept

The notion of lexeme corresponds to the lexicogra-
pher’s notion of ‘lexical entry’ (see Lexicology and
Lexicography). A lexeme is an abstract concept which
unites information about the pronunciation and the
meaning of a word, as well as about its grammatical
properties. Thus, the lexeme  includes a phono-
logical representation (�kat�) and a semantic repre-
sentation (of whatever it is that ‘cat’ means). In
addition, many would include the information that
 is of syntactic category ‘noun.’ In the lexical
representation for the verb  we would have to
include the idiosyncratic information that its past
tense�participle forms are irregular. For the (virtually
synonymous) verbs  and  the lexical repre-
sentations have to include the information that both
take a clause complement whose verb is in the -ing
form (They stopped�ceased studying) and that only
cease but not stop can take an infinitive form (cf. They
ceased to study but not * They stopped to study in the
required sense). A lexeme is thus an elaborated sign, a
pairing of sound form with meaning (together with
other grammatical information).

 and  are clearly different lexemes, and
each has its set of forms. Consider the words unpick or
rewrite. These are not forms of pick, write, rather they
are newly derived lexemes, formed by adding un-, re-
to the beginning of the base form of the original verb.
This adds some component of meaning to the old
lexeme. The creation of new, complex lexemes by
morphological devices such as this is derivational
morphology. The formation of distinct forms of a
single lexeme is inflectional morphology. This is a
traditional and useful distinction, though one which
can be very difficult to draw in practice, even
in a language with relatively little morphology like
English.

Derivational morphology often changes the part of
speech of a word, so that we can create nouns from
verbs (dri	e—dri	er), verbs from nouns (flea—deflea),
adjectives from nouns (dirt—dirty), and so on (see
Word Classes and Parts of Speech). It is often said that
inflection cannot change the part of speech, but this is
misleading. Thus, verbs often have participle forms
and these behave very much like adjectives, serving to
modify nouns, and in many languages agreeing with
the noun just like any other adjective (English exam-
ples would be forms in -ing or -ed as hot running water,
freshly picked apples). However, participles are gener-
ally regarded as forms of the verb, because they are
not seen as creating a new lexeme. However, this is
where the traditional distinction becomes difficult to
draw, because of equivocation in traditional grammar
over the meaning of inflected forms. For instance, it is
generally said that picked means ‘past tense of .’
But if that were true, picked would have a different
meaning from picks, which means ‘present tense of
 (with 3rd singular subject).’ But now it looks as
though inflected word forms undergo a shift of
meaning, which should make them into new lexemes.

The solution is to say that inflected forms do not
convey meanings directly, but rather are associated
with (abstract) features, such as [TENSE:Past] or
[NUMBER:Plural]. These features are then inter-
preted semantically in various (sometimes complex
and indirect) ways. Derivational processes, on the
other hand, can be regarded as signs, adding their
meaning to that of the base lexeme. This is not
uncontroversial, however, and some linguists would
argue that derivational meanings are every bit as
indirect as inflectional meanings, and they would
therefore not distinguish inflection from derivation.

For a given language, then, it may be useful to
distinguish the inflectional functions (features) from
the derivational meanings, though in practice the
distinction is not always easy to draw. In many
languages alternations such as dri	e—dri	er are ex-
tremely regular, to an extent that they might best be
thought of as inflectional. On the other hand, in some
languages only a handful of nouns have a plural form
(Mandarin Chinese is an example), and this would
suggest that plurals in such languages are cases of
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derivational morphology rather than inflection. Some
argue that we must therefore distinguish two types of
inflection, one which is purely featural (‘contextual
inflection’), such as agreement inflections, and one
which is given a direct semantic interpretation (‘in-
herent inflection’), such as plural or past tense inflec-
tions. However, it remains very difficult to distinguish
inherent inflection from derivation.

4. Morphological Form

Words in English are frequently complex, consisting
of identifiable units. One case is that of the compound
word, such as snowball, blackbird, pickpocket. These
consist of two or more words combined. However,
they are not the same as syntactically formed phrases.
This is clear from comparing the compound word
blackbird with the phrase black bird. The stress in the
compound falls normally on the first element,
BLACKbird, while in the phrase it falls on the second,
black BIRD. It is often the case that the meaning of the
compound cannot be predicted solely from the mean-
ing of the component words. Thus, a black bird has to
be black (even if it’s a swan), but a blackbird could be
brown, and a raven is not the same as a blackbird.
Snowball and blackbird are kinds of ball and bird
respectively. The words ball, bird are said to be the
head of the compound (endocentric compounding).
However, a compound such as pickpocket is not a kind
of pocket and such a compound is not therefore
headed (exocentric compounding). Compounding is
very productive in English and it is possible to create
new compounds in speech. Thus, a book describing
the history of tea drinking could be described as the tea
book. Compounding is also recursive, meaning that
the process can feed itself. Thus, the author of the tea
book would be the tea book author.

Languages differ in the compounds they permit.
English has many compounds of the form train dri	er
in which train appears to be the object of the verb dri	e
in dri	er (so-called synthetic compounds). However, it
is not normally possible to simply compound a noun
with a verb: * Tom train-dri	es. However, just such a
process, where the object is ‘incorporated’ into the
verb, is very common in languages outside the Indo-
European group.

French has very few compounds of the type snowball
or blackbird but has a great many which resemble
pickpocket. Pickpocket is clearly related to the phrase
‘to pick pockets’ and French also has a great many
other fixed expressions which seem to derive from
syntactic phrases, as in le 	a-et-	ient, literally ‘the
comes-and-goes,’ ‘comings and goings.’ This use of
‘frozen’ bits of syntax is a major way of forming new
lexemes in a great many languages.

Compound words are intriguing in that they behave
like a single word syntactically even though they are

composed of more than one word (both in the sense of
lexeme and word form). In many cases they can be
difficult to distinguish from phrases or idioms. Other
types of complex word are more obviously single word
forms. Thus, picks, picked, picking clearly contain a
base part or root followed by a suffix. Likewise, we can
segment words such as re-write, un-happy, pre-war into
a prefix and root. Affixation of this sort is the
commonest device for conveying inflection and
derivation. In addition to prefixes and suffixes, we
sometimes find that simultaneous prefixation and
suffixation convey a single grammatical meaning
(circumfixation), as with the German past participle
ge-…-t: In many languages an affix can appear inside
the root rather than at its edge. Thus, in Tagalog, a
verb root beginning with a vowel takes a prefix um- in
one of its inflected forms aral ‘teach’ um-aral. How-
ever, when the verb begins with a consonant the prefix
appears as an infix, breaking up the integrity of the
root: sulat ‘write’ s-um-ulat, gradwet ‘graduate’ gr-um-
adwet. Another, very common, process is that of
reduplication. In many languages a grammatical
meaning is signalled by repeating the word, as in
Indonesian anak ‘child’ anak-anak ‘children,’ siapa
‘who,’ siapa-siapa ‘whoever.’ In other cases only part
of the root is repeated, as in Tagalog sulat ‘write’ su-
sulat ‘will write.’

The lexemes sing and song are related but by change
of the root vowel (ablaut) rather than affixation.
Moreover, the verb has past tense and past participle
forms sang, sung with yet different vowels. In Semitic
languages such as Arabic and Hebrew it is very
common for inflected words to be formed by changing
all the root vowels. In the plural of leaf, knife we see an
alternation f� 	: lea	es, kni	es. In many languages
alternations in the final or initial consonant are
common and can be used without any affixation to
signal grammatical meanings or functions (consonant
mutation). The Celtic languages provide well-known
examples of this, and other examples of changes in the
sound shape being used to convey inflectional or
derivational functions can be found in handbooks
such as Spencer (1991).

5. The Morpheme Concept

The plural ending in dogs is pronounced �z�, in cats it
is �s�, while in horses it is ��z� (where the symbol ���
represents the schwa, or reduced vowel; see Phonol-
ogy). The difference in pronunciation is due to the
final sounds of the roots dog, cat, and horse. Despite
this difference it is clear that in one sense we are
dealingwith just one (abstract) suffixwith three variant
pronunciations. The variation is conditioned solely by
the phonology of the root to which the suffix attaches
and is a predictable consequence of English grammar.
The abstract single plural ending is known as a
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Table 1
Verb morphology in Chukchee

Subject Object Subject Object

1sg 1sg — 1pl 1sg —
2sg t�-pela-g�t 2sg m�t-pela-g�t
3sg t�-pela-g�an 3sg m�t-pela-g�an
1pl — 1pl —
2pl t�-pela-t�k 2pl m�t-pela-t�k
3pl t�-pela-nat 3pl m�t-pela-nat

2sg 1sg ana-pela-g�e 2pl 1sg ena-pela-t�k
2sg — 2sg —
3sg pela-g�an 3sg pela-tk�
1pl pela-tko-g�e 1pl pela-tko-t�k
2pl — 2pl —
3pl pela-nat 3pl pela-tk�

3sg 1sg ena-pela-g�e 3pl 1sg na-pela-g�m
2sg na-pela-g�t 2sg na-pela-g�t
3sg pela-nen 3sg na-pela-g�an
1pl na-pela-m�k 1pl na-pela-m�k
2pl na-pela-t�k 2pl na-pela-t�k
3pl pela-nenat 3pl na-pela-nat

morpheme, -z, and the three variants �z�, �s�, ��z� are
called allomorphs of that morpheme. Variation of this
sort is referred to as allomorphy.

A long tradition holds that the plural morpheme is
a sign consisting of a pronunciation (or rather a set of
three pronunciations) and the meaning ‘plural.’ Thus,
the meaning of cats is computed by combining the
meaning of cat with that of ‘plural.’ Under this view,
-z is a sign, a pairing of form (�z, s, ��z�) with mean-
ing (‘plural’), and this effectively gives the morpheme
the same status as a lexeme. Theories which rest on
this assumption will be called ‘morphemic.’

There are three sets of problems with such a view, all
of which feature deviations from the agglutinative
process of adding signs together. One is that the form
of a morpheme is often difficult to pin down. Thus, to
obtain the past tense and past participle of sing we
have to change the root vowel, sang, sung, but a vowel
change is a process or a relationship between forms
rather than a form itself. Even where it seems possible
to isolate an affix there may be complications. Thus, in
written we have an ending �n� corresponding to the
meaning ‘past participle’ (as in taken), but we also
change the root vowel (cf. write �rait�, written �ritn�).
Which is ‘the’ past participle morpheme?

Another problem is that in complex morphological
systems the overall meaning is often signalled by the
relationships between word forms in the whole para-
digm rather than in the meanings of individual
morphemes. Russian nouns have six case forms and
two numbers, singular and plural, with the case and
number being signalled by various endings. The word
komnata means ‘a room’ (nominative singular case,
which we can think of as the basic form), while

komnati is the genitive singular case meaning ‘of a
room.’ By coincidence, komnati is also the nominative
plural case, ‘rooms.’ However, for this class of nouns
(but not others) the genitive plural ‘of rooms’ is
komnat, in which there is no ending, just the bare root.
This means we have to countenance a null or zero
morpheme, which has no pronunciation at all, just a
meaning ‘genitive plural (for the komnata class).’

More careful consideration shows that null mor-
phemes must be very widespread. Thus, if we are to
take seriously the idea that the complete meaning of a
word form is given by its component morphemes then
we should conclude that the singular cat must have a
zero singular ending (otherwise, how would we know
that the word denoted a single cat?) For very complex
languages in which a word might potentially be
furnished with a dozen or more affixes we regularly
encounter such zero morphemes. This is suspicious,
because there are no reliably recorded cases of zero
lexemes (i.e., true lexemes whose basic phonological
form is null).

A variant of this second problem is encountered in
morphologically complex languages. A typical in-
stance can be seen in the verb morphology of
Chukchee (spoken in NE Siberia). Verbs agree with
both subject and object for person and number, as
shown in the paradigm (Table 1) (the symbol � is the
glottal stop).

The forms t�-pela-g�an ‘I left him,’ m�t-pela-g�an,
‘we left him,’ pela-g�an ‘you (sg.) left him,’ na-pela-
g�an ‘they left him’ show that the suffix -g�an means
‘him,’ and the prefixes t�-, m�t- and na- denote
subjects, 1sg, 1pl and 3pl respectively, with 2sg
remaining unmarked. Thus far the system seems very
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regular (agglutinative). However, the form for ‘he left
him’ is pela-nen with -nen for the expected -g�an
ending. Thus, -nen signals not just ‘3sg object’ but also
‘3sg subject.’ For 3pl objects (‘left them’) we have the
forms t�-pela-nat ‘I left them,’ m�t-pela-nat ‘we left
them,’ pela-nat ‘you (sg.)�he left them,’ na-pela-nat
‘they left them,’ showing that -nat means ‘them.’ But
again the 3sg subject form has a different suffix: pela-
nenat ‘he left them.’ Thus, -nenat means both 3sg
subject and 3pl object. The forms pela-tk� introduces
further deviations from agglutination. When we con-
sider the other five tense forms and the imperative and
conditional paradigms we often find that the subject�
object endings display additional differences. This
shows that those endings simultaneously signal in-
formation (in part) about the tense and mood of the
verb, as well as the person�number of the subject and
object. Complexities such as these are the rule rather
than the exception with morphologically rich lang-
uages, even those often vaunted as highly regular or
agglutinating such as Turkish or Hungarian.

A further complication arises from the forms ena-
pela-g�e ‘you (sg.)�he left me,’ ena-pela-t�k ‘you (pl.)
left me’ and pela-tko-g�e ‘you (sg.) left us,’ pela-tko-t�k
‘you (pl.) left us.’ The suffixes here are not in fact
normal realizations of the first person object (these are
-g�m and m�k for singular and plural respectively as
seen in the forms na-, pela-g�m, na-pela-m�k ‘they left
me�us’). Rather, these endings are borrowed from
intransitive verbs. It turns out that these forms are
identical to forms of two special voice forms, the
antipassive, in which a transitive verb is conjugated as
though it were intransitive. The two antipassives are
signalled by the prefix ena- and the suffix -tko. As an
antipassive form ena-pela-g�e would mean something
like ‘you�he were engaged in the process of leaving
(someone�something or other).’ However, the form
has been co-opted for use as a transitive verb form in
a systematic fashion. It is quite common in morpho-
logically complex languages for one part of a paradigm
to be ‘borrowed’ by another part, supplanting the
forms one might otherwise expect (syncretism). It is
particularly difficult to describe syncretism using the
morpheme concept, because we would have to provide
affixes such as ena-, -tko with artificial ‘meanings’ such
as ‘first person object,’ when in fact their use is entirely
different. It is simply impossible to state the Chukchee
syncretism in morphemic terms, and thus it is im-
possible to state the essential generalization in a
morphemic theory.

Complications such as these have encouraged many
morphologists to abandon the morpheme concept, at
least for inflection, and adopt the lexeme concept.
Inflectional paradigms are treated as the result of
applying sets of rules or principles which state the way
a given form is related to other forms. Thus, each word
form is associated with the set of features which
characterize its position in the paradigm of forms. In
the very simple case of English nouns we say that

there is a feature [NUMBER] with the values
[NUMBER:Singular], [NUMBER:Plural]. The fea-
ture [NUMBER:Plural] triggers the -z affixation pro-
cess (or the man-to-men alternation or whatever). We
say then that the -z affix realizes, or is an exponent of,
that feature. There is no sign ‘plural’ which is
combined with the sign for ‘dog.’ To handle the
Chukchee case we write a battery of rules which are
triggered by morphological features such as [Subject
� 3sg, Object� 3pl]. These then add the various
affixes according to the principle that the most specific
rule applies first. Thus, there is a rule governing 3sg
Subject�3pl Object which states ‘add -nenat,’ and this
is more specific than the general (default) rule govern-
ing 3pl Object which says ‘add -nat.’ Similarly, in
English the plural form for words such as man is
specified in lexical entries for those words, and this
specification overrides the default, Theories which
reject the morpheme concept in this way will be called
‘realizational’ theories.

Rules systems such as these can easily handle many
of the problems posed by zero morphemes. Thus, to
represent the fact that the word form dog ‘means’ dog-
in-the-singular, we just assume a general default rule
for English which states ‘for any noun the value of
[NUMBER] is [NUMBER:Singular].’ This default
rule will always be more general than even the regular
plural rule, and so it will only apply to those noun
word formswhich are notmarked [NUMBER:Plural].
Thus, we can readily specify the feature value of
singular ‘dog’ without resort to suspicious null entities.
Likewise, syncretisms can be handled by special ‘rules
of referral’ which would state that the Chukchee
second person subject–first person object forms are
‘referred’ to the corresponding parts of the ena-
antipassive paradigm.

6. Producti	ity and Regularity

There are various suffixes in English which create de-
adjectival property nominalizations, that is, nouns
derived from adjectives meaning ‘property of being
Adjecti	e,’ including: -th (warmth, strength), -ity (read-
ability, curiosity, piety), -ness (goodness). These differ
in important respects. The -th suffix is no longer used
to form new words; the -ity suffix is restricted
essentially to words derived from Latin, while the -ness
suffix is used for all those words which do not take
suffixes such as -th or -ity. In some cases, -ness is more
or less acceptable even with words which by rights
should take a different ending (thus warmness, pious-
ness are relatively acceptable). In addition, -th and -ity
may induce irregular phonological changes in the stem
(strong � strength; curious � curiosity), while this is
never true of -ness.

It would appear that -ness is the productive suffix in
the sense that there is some guarantee that it can be
used for new words, whereas this guarantee is lacking
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in the case of -th, -ity. Thus, if a speaker uses (or coins)
a new adjective, say, nerdy, then-ness will be the suffix
used to create the nominalization: nerdiness. However,
it turns out to be very difficult to pin down a watertight
notion of productivity, largely because it is very
unclear how to measure it. The productivity of an affix
or morphological operation depends on the number of
bases to which it could attach. Thus, there is a suffix
l�et in Chukchee which attaches to nouns such as
‘dog’ or ‘boat’ and means ‘to travel by means of
Noun.’ Within the limitations imposed by this mean-
ing the suffix appears to be completely productive even
though it only gives rise to a limited number of
lexemes. In other cases it is not even quite clear what
constitutes a base. Thus, a -th suffix (distinct from the
nominalizing -th) attaches to numerals greater than
‘three’ to form ordinals: fifth, nineteenth. But how
many such bases are there? Does ‘four thousand three
hundred and nineteen’ constitute a base distinct from
‘nineteen’? A further interesting complexity is illus-
trated by -ity. This suffix regularly attaches to adjec-
tives which themselves have been formed from a verb
by the suffix -able ‘such that can be Verb-ed,’ e.g.,
washable. For this class of adjectives, -ity suffixation
seems to be almost totally productive, a situation
sometimes known as ‘relative productivity.’

We may also ask what constitutes the data over
which such calculations should be based. For some
(written) languages there are very large grammatically
analyzed corpora of several million words which allow
us to determine how often a particular affix is used.
One measure of productivity based on such corpora
(developed by Harald Baayen 1991) calculates an
index based on the number of new words in the corpus
with that affix which only occur once in the entire
corpus (‘hapax legomenon’). The idea is that a word of
such rarity is almost certain to have been created
newly by the writer�speaker, so the more such unique
words we find with a given affix, the more it would
seem that the affix is being used productively. In
practice this method provides a useful measure,
though it is dependent on the size of the corpus (a
small corpus or one which was not sufficiently re-
presentative would give misleading results). However,
counting words in a corpus is not an ideal procedure
because it only indirectly tells us about the gram-
matical systems which speakers use. Indeed, it is
perfectly possible that some morphological operations
show different degrees of productivity for different
speakers.

Recent psycholinguistic evidence bears on this
problem in interesting ways. Subjects can be asked to
performa variety of psycholinguistic tasks onmorpho-
logically complex words, such as distinguishing real
words from nonsense words as quickly as possible. In
some cases the subjects’ responses are dependent on
the frequency of the target word, on how many other
words are similar to it (e.g., how many words rhyme
with it) and so on. Such words tend to be those with

unproductive, irregular morphology, such as sang,
written. In the case of regular words (such as walked ),
the response pattern is relatively independent of such
factors. Some psycholinguists argue that this points to
a dual mechanism for processing complex words (see
Pinker 1991). The irregular formations are simply
stored in memory, which renders them susceptible to
the phenomena known to affect the operation of
memory, such as frequency of occurrence and analogy

by linguistic (symbolic) rule systems, which are in-
dependent of such memory factors. This is a con-
troversial approach to morphology, but it furnishes a
different way of looking at the problem of pro-
ductivity, namely, in terms of regularity, as determined
by linguistic analysis and confirmed (or sometimes
disconfirmed!) by psycholinguistic testing.

In a realizational model ‘productivity’ is to be
equated with ‘regularity.’ Thus, the -ness suffix is
productive precisely because it is the default affix for
de-adjectival property nominalizations. This default
realization can be overridden by more specific lexical
representations such as that for warmth. However,
realizational theories also make use of the notion of
the ‘nested default.’ For adjectives ending in -able the
default nominal suffix is -ity, not -ness. This is a more
specific principle than -ness suffixation because it is
restricted to -able adjectives, but it is not (necessarily)
a fact which has to be stated for all -able adjectives
individually. Thus, in principle it can be stated as a
linguistic rule, like -ness affixation, but of a more
restricted kind. A currently open question, which is the
subject of ongoing psycholinguistic research, is
whether such ‘specific’ or ‘nested defaults’ are treated
as regular morphology like -ness affixation or as
irregularities which are simply memorized on a case by
case basis, like -th.

7. E	idence for a Distinct Morphology
Component

An important theoretical question in general linguis-
tics is the existence of separate modules of the language
faculty with their own properties. Minimally, it would
seem that there have to be two modules, a sound
module interfacing with speech production and com-
prehension, and a meaning module interfacing with
the conceptual system. Chomsky’s (1995) Minimalist
Programme explores the idea that only these two
interfaces are of significance for the architecture of the
language faculty and that the ‘computational system’
is limited to syntax (see Syntax). However, it is
apparent that there are principles of organization
governing words which are independent of syntax.
One clear case is the existence of inflectional classes.

In addition to inflecting for case�number, Russian
nouns must belong to one of three genders, masculine,
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Table 2
A fragment of the system of Russian noun endings

Class I
(masculine)

Class II
(feminine)

Class III
(feminine)

Class IV
(neuter)

‘law’ ‘room’ ‘bone’ ‘place’

Singular
Nominative zakon komnata kost’ mesto
Genitive zakona komnati kost’i mesta

Plural
Nominative zakoni komnati kost’i mesta
Genitive zakonov komnat kostej mest

feminine, or neuter (gender is defined in terms of the
syntactic phenomenon of agreement, see Syntax). The
endings which a noun takes depend on the lexically
specified inflectional class (declension) to which it
belongs. A fragment of the system is given in Table 2.

Inflectional class and gender class are related but are
not identical. Ignoring lexically specified exceptions in
some of the classes, we can predict the default gender
for each class, as shown in Table 2. However, both
Class II and Class III contain feminine nouns, which
means that it is not possible to predict inflectional class
from gender specification (in general, both inflectional
class and gender class are arbitrary properties of a
lexical item).

The point about these examples is that Russian
nouns are organized according to inflectional classes
independently of phonology, syntax, or semantics.
They are an instance of what Aronoff (1994) calls
‘morphology-by-itself.’ It is an important question
whether such purely morphological classes are learnt,
organized, and processed according to specifically
linguistic principles, distinct from the principles gov-
erning other cognitive capacities. If this proves to be
the case, then we will have an important deviation
from Chomsky’s ‘Minimalist’ framework, in that such
organization is not determined by the requirements of
the interface with sound and meaning. On the other
hand, if inflectional class organization can be shown to
obey principles of associative memory, like irregular
past tenses in English then it may be that there is no
specifically linguistic morphological module.

See also: Syntax; Word, Linguistics of; Word Mean-
ing: Psychological Aspects
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A. Spencer

Morphophonology

In its broadest definition, morphophonology refers to
the interaction of word formation (see Morphology in
Linguistics) with the sound system of language (see
Phonology). These two linguistic subsystems interact in
many different ways in the languages of the world,
including phonological alternation of a stem or affix,
vowelharmonyinvolvingbothstemsandaffixes,spread
of a phonological feature as a grammatical marker,
combinations of patterns of consonants and vowels in
nonconcatenative morphology, and phonologically
definable reduplication.

After describing these types of interaction between
morphology and phonology, a variety of ways in
which they have been analyzed and categorized will be
discussed.

1. Interactions between Phonology and
Morphology

1.1 Allomorphy and Affixation

Allomorphy, i.e., differing surface forms correspond-
ing to a single morpheme, may involve inflectional and
derivational affixes or stems. The surface form may be
phonetically or morphologically conditioned.
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1.1.1 Phonetically conditioned allomorphy. An ex-
ample of phonetically conditioned allomorphy in
inflection is the productive plural marker of English,
pronounced [z], [s], or [�z], depending on the final
segment of the stem: carnation[z], �iolet[s], ros[�z].
Derivational affixes, too, may change shape depend-
ing on their phonetic context. For example, the
English negative prefix un- exhibits assimilation of
the nasal segment to the point of articulation of
a following stem-initial obstruent: u[n]producti�e,
u[n]thinking, u[�]con�incing.

1.1.2 Morphologically conditioned allomorphy. In
addition to purely phonetically conditioned altern-
ations, definable classes of morphemes in a language
may behave distinctly in terms of their morpho-
phonology. For example, two classes of affix have
been identified for English, Class I and Class II (also
known as ‘non-neutral’ and ‘neutral,’ respectively).
Class I suffixes involve a phonological change in the
stem relative to an unaffixed stem or relative to the
same stem with a Class II suffix. Such changes are
shown in (1) with stress placement, vowel quality,
stem-final consonants. A capital letter in (1) indicates
the stressed syllable.

Unaffixed stem Class I Class II

(a) -ity -ness

fInal finAlity fInalness

(b) -ian -al

mAgic magI[s� ]ian mAgi[k]al (1)

In (1a), comparing fInal and finAlity, there is a
difference in stress, with the first syllable of fInal being
stressed as compared with the second syllable of
finAlity; additionally, the vowel quality differs in the
second syllable, where the unstressed [�] of final
alternates with a full vowel [a] in finality. In (1b) there
is also a change both in stress placement and in the
stem-final consonant ([k] alternating with [s� ]). In
contrast, for the Class II forms, the stress placement
and vowel quality are identical to that of the stem.

1.2 Vowel Harmony

Vowel harmony is the requirement in certain
languages that all vowels in a particular domain (e.g.,
word) share particular phonological features, such as
rounding, backness, height, etc. Vowel harmony may
involve stems alone or stems and affixes. Khalka
Mongolian (Eastern Mongolian: Mongolian Repub-
lic), for example, has frontness, rounding, and height
harmony. In the verbs in (2) note that the infinitive

marker, -Vx (where V� a vowel), surfaces as [-ox],
[-o� x], [-ax] or [ex], depending on the vowel of the stem.
That is, the suffix is a single grammatical marker the
vowel of which assumes a different phonological
shape, depending on the stem vowel.

ot-ox ‘to keep watch on’ mid, non-front,
round vowels

o� rg-o� x ‘to raise’ mid, front,
round vowels

avr-ax ‘to save’ low, non-front,
non-round vowels

mem-ex ‘to add’ mid, front,
non-round vowels (2)

In (2) the vowel of the infinitive marker suffix agrees
with the stem vowel for frontness, height, and round-
ing.

1.3 Phonological Feature Spread

Phonological feature spread, similar in certain respects
to vowel harmony, involves a phonological feature
functioning as a grammatical marker. The difference
between vowel harmony and feature spread is that
feature spread does not involve a change triggered by
a feature already present in the phonological form; the
feature has a grammatical function and may occur
throughout the word. An example of this is Terena
(Arawakan: Brazil), in which the first person singular
is marked by nasalization (indicated in the example
with a tilde,�). That is, given a third person singular
form containing oral vowels and consonants, the first
person form of the same word will exhibit nasalized
vowels and consonants (subject to various conditions).
Compare the following:

3rd person singular 1st person singular
ajo ‘his brother’ a� j�o� ‘my brother’ (3)

Thus, a phonological feature—here nasalization—
fulfills a grammatical function. In the same language
a different feature—palatalization—indicates 2nd
person.

1.4 Non-concatenati�e Morphology

In languages with non-concatenative morphology
(e.g., Arabic, Hebrew), words consist of combinations
of specific consonants and vowels, with for example
the consonants contributing the lexical core of the
word’s meaning while the vowels contribute specific
morphosyntactic information.

In Arabic (Semitic: North Africa, Eastern Mediter-
ranean, Arabian peninsula, Iraq, Syria, etc.) the
perfective active verb form for the stem meaning
‘write’ is katab, while the corresponding passive is
kutib; the perfective active form for ‘do’ is fa�al and
the corresponding passive is fu�il. Note that for these
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words in each case the sequence of consonants and
vowels is CVCVC, with the consonantal root pro-
viding lexical meaning and the vowels associated with
voice, i.e., perfective active or passive.

(4)

1.5 Reduplication

Reduplication involves copying a base (full redupli-
cation) or part of a base (partial reduplication) and
affixing that copy to the base. The affixation may
involve prefixation, suffixation, or infixation. The copy
may be of a phonological constituent, e.g., a syllable,
or of a definable part of the base which is not a
constituent, e.g., the first two segments of the base.
The first kind is known as ‘constituent copying,’ the
second as ‘non-constituent copying.’

As an example of constituent copying, consider the
following full reduplication in Turkish (Turkic:
Europe), in which the entire phonological word is
reduplicated. In this illustration the reduplication
serves as an intensifier.

c� abuk ‘quickly’ c� abuk c� abuk ‘very quickly’

yavas� ‘slowly’ yavas� yavas� ‘very slowly’

iyi ‘well’ iyi iyi ‘very well’

gu� zel ‘beautifully’ gu� zel gu� zel ‘very beautifully’
(5)

As an illustration of non-constituent, partial re-
duplication, consider (6), showing data from Tagalog
(Malayo-Polynesian: the Philippines).

takbuh ‘run’ tatakbuh ‘will run’
lakad ‘walk’ lalakad ‘will walk’ (6)

In this case the first consonant�vowel sequence of
the base is copied and prefixed. The grammatical
function of this reduplication is the expression of the
future tense.

2. Theories and Analyses

Various theoretical accounts of certain aspects of
morphophonology have been proposed in recent
years. These include—among others—Lexical Phon-
ology and Morphology, Autosegmental Phonology,
Templatic and Prosodic Morphology, and Optimality

Theory (see also Phonology, Nonlinear). The following
sections illustrate how these theories apply to the kinds
of data seen above.

2.1 Lexical Phonology and Morphology

In this theory the interaction between morphology
and phonology has been modeled in terms of levels of
interaction in the lexicon. Developing ideas proposed
by Siegel (1974), the two major proponents of this view
are Kiparsky (1982) and Mohanan (1986). While there
are fundamental differences in the details of the models
proposed by Kiparsky and Mohanan, they both share
a similar view of lexical organization.

The assumption underlying the model is that mor-
phological processes, e.g., affixation, are interleaved
with phonological operations, e.g., stress assignment,
and that items exhibiting different behavior may be
associated with different levels. As an example, the
kind of morphologically conditioned allomorphy seen
in (1a) between finality and finalness, as compared
with final, arises from the difference in affixation
relative to stress assignment, with affixation of Class I
affixes at Level I and Class II affixes at Level II. The
affixation of -ity occurs before stress assignment while
the affixation of -ness occurs after stress assignment.
The result is differing stress placement on the two
words and a consequent difference in vowel qualities,
comparing the first and second syllables of finality and
finalness.

(7)

In addition to modeling interaction between word
formation and the sound system explicitly, lexical
phonology also makes claims and predictions about
aspects of language adjacent to morphophonology,
for example, morphological productivity and restric-
ted vs. across-the-board application of phonological
rules.

Among the unresolved issues surrounding lexical
phonology are the number of levels of morphological
and phonological interaction required (ranging in the
literature from one to five), and the universality of
such levels—do all languages have the same number of
levels but potentially use only a subset of them?

2.2 Autosegmental Phonology

Autosegmental phonology is typically attributed to
Goldsmith (1976), though there are parallels with
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Firth (1948), Hockett (1955) and Rischel (1974). The
fundamental notion is that there is no necessary one-
to-one correspondence between a phonological feature
and a segment. That is, adjacent segments may share a
single phonological feature or, conversely, two values
for the same phonological feature may be associated
with a single segment. As an example of the first,
English vowels occurring in syllables closed by a nasal
stop are nasalized, as in teen [tı�n]. In autosegmental
terms this can be seen as the spread of the phonological
feature for nasality, say [nasal], to the vowel preceding
the nasal stop, shown in (8a). The example in (8b)
shows two values for the features [continuant] asso-
ciated with a single segment. The affricate [c� ], the
initial and final sounds in English church, consists
phonetically of a stop plus a fricative, i.e., a non-
continuant sound together with a continuant sound.
Phonologically, however, the affricate behaves like
any other obstruent consonant: it is a single consonant,
not two. Represented autosegmentally, the two values
for [continuant] are both associated with the single
segment.

(8)

a.   [nasal] b.   [-cont] [+cont]

tin [c]˘

The application of autosegmental phonology to the
morphophonological processes of vowel harmony and
phonological feature spread seen above is both
straightforward and insightful.

In the case of vowel harmony (see Sect. 1.2 above),
the relevant features spread from the stem vowel to the
suffix vowel, resulting in the suffix vowel harmonizing
with the stem vowel; the dotted line shows that the
features in question have spread from the stem
vowel:

(9)

In the same way, a phonological feature fulfilling a
grammatical function, seen in Sect. 1.3 above, may
spread throughout a word.

(10)

In addition to the insightfulness of autosegmental
analyses of both vowel harmony and feature spread as

a grammatical device, such analyses also highlight the
interplay between phonological features and word
formation.

2.3 Templatic Morphology and Prosodic
Morphology

As seen in Sect. 1.4 above, word formation in some
languages involves patterns of consonants associated
with somemeaningwhich are interleavedwith patterns
of vowels, themselves associated with some meaning
or encoding grammatical information. Noting these
recurring patterns and applying autosegmental princi-
ples of association, McCarthy (1979) proposed as-
sociating specific segments with positions in a tem-
plate. That is, the recurring patterns are represented as
fixed sequences of Cs and Vs onto which specific
consonants and vowels are mapped.

Given the ktb and f�1 roots seen in (4) above, the
combination of consonants and vowels—each group
of which constitutes a morpheme—can be represented
by templates, as in (11), with the specific con-
sonants and vowels mapped onto template positions:

(11)

In related work, McCarthy (1981) and McCarthy
and Prince (1986) extended and refined the concept of
templates to include not just sequences of Cs and Vs,
but prosodic constituents such as syllables or phono-
logical words as well. Consider, for example, the
advantage of this with a syllable template: in a given
language, there might be five types of syllable, i.e., a
valid syllable might consist of V, CV, CVC, CCVC or
CCVCC. Thus the notion ‘syllable’ replaces five
different CV templates.

The relevance of both CV templates and prosodic
constituent templates to morphophonology is es-
pecially clear in reduplication. The Turkish data seen
in (5) exemplify full reduplication of the word, a
prosodic constituent:

(12)
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Reduplication in Tagalog, on the other hand, is
clearly non-constituent copying, involving as it does
the prefixation of a copy of the first CV sequence of the
stem. The copy is not a constituent since universal
tendencies of syllabification would suggest that the
first syllable of takbuh is $tak$ and therefore the first
CV sequence of a syllable does not form a constituent.

(13)

2.4 Optimality Theory

Prince and Smolensky (1993) have proposed a non-
derivational theory of linguistics, relying on putatively
universal constraints on linguistic representations to
ascertain the wellformedness of those representations.
In a least twoways optimality theory has direct bearing
on morphophonological analysis. First, the constraint
hierarchies themselves constrain both phonological
and morphological expression, e.g., prosodic structure
constraints favor specific syllable types and alignment
constraints ensure that a particular affix appears in the
correct position. Second, the interaction of prosodic
and morphological constraints allows the analysis of
certain kinds of allomorphy.

As an example, Russell, (1997) proposes that regular
English plural formation reflects the interaction of
three constraints (along with the full range of con-
straints required independently), (a) a constraint on
phonological structure, *-, which disallows the
occurrence of two sibilant consonants side by side, (b)
a morphological alignment constraint, --,
which ensures that the plural marker follows the
noun stem, and (c) a faithfulness constraint, -


plural
, which requires that the leftmost seg-

ment of the plural suffix should be the same in both the
underlying representation and in the surface form,
i.e., [z].

Given three candidates for the plural of rose, the
following tableau represents the evaluation of those
candidates by the proposed constraints. Note that the
constraints are violable and that the ‘most harmonic’
or ‘optimal’ candidate is the one which has the least
serious violations of constraints in the hierarchy. As to

the formalism of the constraint ranking, a constraint
appearing to the left of� is ranked higher than a
constraint appearing to the right of� . Constraints of
equal importance are separated by a comma. In the
tableau these relations are represented by a vertical
dashed line (�of equal importance), and a vertical
solid line (higher ranked constraint to the left).

Constraint ranking: *-, --� -

A
plural

(14)

Tableau for roses, evaluating the candidates [rozz],
[roz] and [roz�z]

(15)

�

In this example, the correct output form [roz�z],
indicated by �, is shown to result from the interaction
of violable constraints in the evaluation of three
suggested surface forms. A violation is marked by an
asterisk; a fatal violation (relative to another con-
straint) is marked by an asterisk followed by an
exclamation mark. A shaded cell indicates that be-
cause of the violation of a higher ranked constraint,
that cell is irrelevant in determining the optimality of
the candidate in question. Given the constraint rank-
ing shown, the violation of -

plural
by the

form [roz�z] is less important than either the violation
of *- by *[rozz] or the violation of --
by *[roz].

Note, though, that the reliance on *- pre-
cludes generalizing this analysis to the very similar
facts of English past tense formation cf. play[d], hiss[t],
batt[�d], which does not involve a sibilant in the
suffix.

2.5 Other Frameworks

While the theories and analyses sketched above have
been important in characterizing certain aspects of the
interaction between phonology and morphology, they
are neither exhaustive nor do they necessarily exclude
other approaches. Optimality Theory, for example, as
a non-derivational, surface-oriented theory has much
in common with the morphological approaches of
Bybee (1985). Another important theory is Prosodic
Phonology (e.g., Nespor and Vogel 1986), which
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focuses primarily on phonology while dealing ex-
plicitly with the interaction between phonological and
morphological structure.

See also: Morphology in Linguistics; Phonology;
Phonology, Nonlinear
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S. J. Hannahs

Mortality and the HIV/AIDS Epidemic

1. HIV�AIDS and Mortality

This article examines the effect that the HIV�AIDS
epidemic has had on mortality levels in several regions
of the world. We emphasize conditions experienced in
countries where the epidemic has had the strongest
impact.

2. An Exceptional Occurrence in the Midst of
Unprecedented Progress

The occurrence of HIV�AIDS is an exceptional event
associated with large mortality increases that, para-
doxically, takes place at the end of a century charac-
terized by the most significant feat of human history:
the unprecedented lengthening of life.

Starting approximately in 1850 the world as a whole
began to experience gradual but consistent increases in
life expectancy. This process became a true revolution,
and in less than two centuries, an infinitesimal fraction
in the metric of human evolution, the average survival
of the species as a whole was greatly increased. The
speed and magnitude of gains in survival varies by
regions and, as a result, there is still great heterogeneity
in current mortality levels.

A pretransitional mortality regime, typically pre-
vailing during the period before 1850, made human
survival a highly uncertain event due to high infant
and child mortality and, more generally, to very low
levels of life expectancy. Between one in four and one
in five live births would not reach their first birthday,
whereas a member of the population would, on
average, live not longer than 35–40 years. Further-
more, the life expectancy prevailing at any one time
was highly variable. This is because mortality levels
were very sensitive to climatic changes, variations in
economic performance, epidemics, wars, and popu-
lation movements. Pretransitional mortality regimes
were not particularly robust.

A modern, post-transitional, mortality regime is
characterized by higher and normally increasing
values of life expectancy and by added robustness
since the life expectancy that prevails in any one year
is subject to less uncertainty than in pretransitional
mortality regimes. This does not mean that variability
around a trend of increasing life expectancy is not
observable. Indeed, the twentieth century has seen its
share of conditions that induced deceleration of gains
in survival or reversals in an otherwise regular in-
creasing trend. Examples are the flu epidemic of
1918–19, the two World Wars and their aftermath, the
Great Depression of 1929, and the China famine of
1956–60. However, these episodes of higher than
average mortality are rare. Furthermore, when they
occur, they are generally characterized by effects that
can be offset in short periods of time. The aftermath of
a mortality crisis or of a period of deceleration of gains
is usually followed by ressumption of the trend
prevalent prior to the events that led to the crisis or
deceleration. Thus, modern mortality regimes are less
volatile and more resilient, particularly in more de-
veloped areas, than they were in the past.

Two exceptions to this absence of volatility stand
out. The first is the post-1970 experience of Eastern
Europe where the gradual trend toward higher levels
of life expectancy has been arrested and, in some cases,
reversed. The main factors behind these trends in the
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region are not exactly new, but their effects were not
felt with full force until the breakup of the Soviet
Union. Since the late 1970s and early 1980s, mortality
in infancy, early adulthood, and among mature adults
has progressed very little, and in some cases has
increased.

The second exception is the case of HIV�AIDS. The
epidemic has had an impact in many world regions but
only in sub-Saharan Africa have its effects being
strong enough to thoroughly dismantle a regime of
survival gains that took decades to achieve. The effects
of the epidemic will mark these societies for a long time
to come, certainly for at least the next 50 years. The
losses to human life associated with the HIV�AIDS
epidemic are formidable, so huge that they dwarf the
consequences associated with all other crises in the
twentieth century and many of those observed in other
centuries.

3. Characteristics of the HIV�AIDS Epidemic

HIV is a virus transmitted via heterosexual and
homosexual contact, blood transfusions, needle punc-
turing and, finally, perinatally, from mother to child.
The virus is characterized by two main features. The
first is that it has a long but variable incubation time
during which infected individuals are asymptomatic
and can, therefore, unwittingly infect others. The
second feature is its ability to completely disable the
immune system and, as consequence, to induce ex-
tremely high levels of mortality once the disease
becomes symptomatic (ARC or AIDS). If HIV’s
incubation times were short, its impact would be more
limited than it actually is. This is because infected
individuals would have fewer opportunities to infect
others, either as a result of higher lethality or because
of more effective societal containment.

The HIV�AIDS epidemic adopts two principal
patterns. The first is when the virus spreads mainly in
well-bounded but relatively small communities of
individuals who practice homosexuality or are in-
travenous drug users. The second pattern emerges
when the epidemic is transmitted via heterosexual
contact as well as perinatally. The first pattern has
been characteristic of Western and Northern Europe,
North America, Australia, and New Zealand. The
second pattern established firm roots in sub-Saharan
Africa and has been making inroads in India,
Thailand, and Cambodia. A hybrid pattern, a com-
bination of the first and second, is characteristic of
Eastern Europe, Brazil, Haiti and, to a lesser extent, of
other countries in Central America.

HIV prevalence among adults varies widely by
major world regions. As of 1995 sub-Saharan Africa
experienced levels close to 2.5 percent, whereas all
other regions had levels below 1 percent. These figures
conceal a great deal of heterogeneity. For example, as
of 1997 prevalence levels in sub-Saharan Africa were

as low as 1.5 in Benin and as high as 21.5 percent in
Zimbabwe. Similarly, whereas in India adult preva-
lence was below 1 percent, in Thailand it is estimated
to exceed 2 percent. Finally, in Brazil levels of adult
prevalence are below 0.51, whereas in Haiti they
exceed 4.1 percent.

HIV prevalence has been increasing in Asia, sub-
Saharan Africa, and Latin America. Instead, after an
early start there, levels of prevalence have begun to
taper off in North America and Western Europe.

4. Impact on Mortality Le�els

Other things being equal, the spread of the disease will
tend to occur more rapidly and the prevalence levels
will attain higher values in populations where the
second pattern prevails. This is because the relative
size of the population exposed to heterosexual contact
(males and females) is usually larger that the relative
size of the population exposed to homosexual contacts
or intravenous drug use. By the same token, the
impact of the HIV�AIDS epidemic on mortality levels
will be higher in societies where the second pattern
becomes established. That is, equivalent levels of adult
HIVprevalence translate into radically different effects
on mortality depending on the pattern of spread of the
disease. This is because the mortality effect in countries
with the second pattern will be felt not just at young-
adult ages but also among infants and children. An
increase in infant mortality leads to much larger
decreases in life expectancy than those induced by
equivalent increases of mortality at other ages.

Although cumulated mortality associated with
AIDS reflects a formidable toll, the actual impact on
life expectancy and crude death rates are sizeable only
in sub-Saharan Africa. Thus, while in sub-Saharan
Africa death rates will increase by an estimated 13
percent in the year 2005 (Bongaarts 1996), the increase
will be of the order of 2 percent in North America, 1
percent in Western Europe, 4 percent in Asia, and 6
percent in Latin America. By the time Asia and Latin
America feel most of the epidemic’s impact on mor-
tality, their experience will be closer to that of sub-
Saharan Africa than to Western Europe or North
America.

Despite the strong impact of HIV�AIDS in sub-
Saharan Africa, it is unlikely that the increase in
mortality referred to above will induce substantial
decreases in the natural rate of increase. The excep-
tions to this are cases where HIV�AIDS also induces
substantial reductions in fertility.

5. Losses in Life Expectancy

The potential losses of years of life expectancy in sub-
Saharan Africa are staggering. During the period
1985–90, the epidemic induced an average loss of
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Figure 1
Projected life expectancy with and without HIV, 1990–2020 (average for sub-Saharan Africa and for three countries
in Asia (Cambodia, India, Thailand)) (source: United Nations 1998)

Figure 2
Projected differences in life expectancy

about one year of life expectancy. During the period
2010–15 the average loss is projected to be about 7.8
years (United Nations 1998). Figure 1 displays life
expectancies that would be observed in the absence of
HIV�AIDS and values projected to occur with HIV
over six quinquennia, starting with 1985–90. The
figure includes a curve for the average of sub-Saharan
Africa and for the average of three countries of Asia
(Cambodia, India, and Thailand). Projected values

experience a rebound, reflecting decreasing incidence
of HIV�AIDS. Though useful, the figure conceals
substantial heterogeneity. Thus, in sub-SaharanAfrica
there are countries such as Bostwana and Zimbabwe
where the difference between life expectancy with and
without HIV will attain values larger than 15 years
before HIV incidence rates reach a maximum. This
heterogeneity in sub-Saharan Africa is captured in the
box-plots in Fig. 2, which portray the trajectory of the
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median, range, first and third quartiles and individual
outliers of the distribution of projected values of life
expectancy.

Projected levels of life expectancy in the presence of
HIV�AIDs will not occur with certainty. This is
because we are not quite sure about current levels of
prevalence and because we rely on unproven assump-
tions about the incubation process (timing and about
the ultimate fraction of the infected population who
actually will contract AIDS).

With this caveat in mind, we note that losses of life
expectancy of the magnitude uncovered before and the
very long period of time over which they are spread
suggest extreme conditions, comparable only to the
worst crises episodes experienced by human societies.

6. O�erall Societal Impacts

Irrespective of what the typical pattern of spread of the
epidemic is, all societies affected by it will experience
important social, economic, and political disruptions.
However, nowhere will the impact be as large as it is
estimated to be in areas of sub-Saharan Africa, where
levels of adult HIV�AIDS prevalence are over 5
percent. In societies with high prevalence of other
infectious diseases, HIV disables individuals before
full onset of AIDS. This can have a number of effects,
such as reduced productivity in the labor force, school
absenteeism, and inability to fulfil paternal or ma-
ternal roles as caregivers. The impact on the economy,
on physical and human capital will be enormous.
Second, the mortality effects will deplete the most
productive segment of the population and, in some
cases, will be felt particularly hard in social groups
who are influential in the political and economic life
of a country. Third, and perhapsmost disturbingly, the
mortality impact will have a multiplying effects on
future generations. Indeed, an increase in adult
mortality will lead to increased widowhood and
orphanhood, family disorganization and disruption of
intergenerational transfers (Palloni and Lee 1992).
Young children will be deprived of care, will forego
education and training in order to survive, and may be
even forced to engage in behaviors and activities that
increase the risk of contracting the disease.

7. The Future

As a result of intense educational campaigns and of
changes in individual behaviors, the HIV�AIDS epi-
demic appears to be tapering off in North America and
Western Europe. This is not the case in sub-Saharan
Africa, Asia, and Latin America. We expect that
incidence will continue to increase, albeit at a decreas-
ing rate, well within the first decade of the twenty-first

century before it reaches a maximum and starts to
decline. If so, HIV�AIDS will be with us for a long
time to come, and its impact on mortality will not
cease until past the year 2020. Of all the catastrophic
events in the past that altered mortality levels, the
HIV�AIDS epidemic will surely stand as one of the
most devastating of them all.

See also: AIDS (Acquired Immune-deficiency Syn-
drome); AIDS, Geography of; HIV and Fertility; HIV
Risk Interventions; Mortality, Epidemiological, and
Health Transitions; Plagues and Diseases in History;
Prostitution; Queer Theory; Rape and Sexual Co-
ercion; Reproductive Rights in Affluent Nations; Re-
productive Rights in Developing Nations; Sexual Risk
Behaviors; Sexuality and Gender; Sexually Trans-
mitted Diseases: Psychosocial Aspects
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Mortality, Biodemography of

Demographers have increasingly incorporated biology
into their theoretical models and empirical analyses of
both fertility and mortality. This incorporation of
biological thinking into the study of mortality and
aging has been termed ‘biodemography.’ Olshanky
defines biodemography as the study of ‘age patterns
of mortality, interspecies comparisons of death rates,
and biological explanations of why such patterns
exist’ (Olshansky 1998, p. 384). Biodemography
focuses on whether the senescent process or physio-
logical change with age is immutable and programmed
into the species or whether this process can be changed
with intervention. Olshansky (1998) phrases the cen-
tral questions as Why do we age? How do we age?
When do we age? While demographers have been
interested in the last question, when do we die, without
some understanding of why and how this occurs,
demographers will not be able to project and predict
when.

While it builds on centuries of work by both
demographers and biologists, the contemporary ap-
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proach to ‘biodemography’ came into prominence in
the 1990s (Olshansky and Carnes 1997). The wide use
of the term to describe this subfield of demography
was adopted with the publication of the volume of
papers by demographers and biologists, Between Zeus
and the Salmon: The Biodemography of Longe�ity
(Wachter and Finch 1997). This volume, published
under the auspices of the National Research Council
of the National Academy of Sciences of the United
States, provides a good introduction to the breadth of
issues addressed in the field.

1. Why Did Biodemography Become a Research
Focus in the 1990s?

Trends in mortality over the last half of the twentieth
century set the stage for linking demography and
biology. The stability of mortality during the late
1950s and most of the 1960s led demographers to
predict little future decline in mortality or increase in
life expectancy (Crimmins 1981). They reasoned that
exogenous causes of death—e.g., infectious diseases—
had largely been conquered and that endogenous
causes could not be affected by environment and
intervention. This view has been shown to be incorrect
by the subsequent extensive mortality decline. Dra-
matic reductions in death rates beginning in the late
1960s were concentrated largely among what might
have been considered endogenous causes. These re-
ductions were responsible for the significant increases
in life expectancy which occurred during the last three
decades of the twentieth century in virtually all low
mortality countries of the world (see Mortality of the
Oldest Old). The rapid decreases in mortality at even
the oldest ages contradicted conventional wisdom and
left demographers insecure about predicting future
mortality level, life expectancy, and age structure of
populations. The central questions for demographers
interested in mortality at the older ages became: How
long will future populations live? Is there a limit to life
expectancy? Can the expected length of life or length
of the lifespan be changed? The observed increases in
length of life at the older ages and the increasing
growth in the numbers of older people led to an
additional question: Does longer life mean better
health?

At the same time as these questions were becoming
prominent demographic issues, they were also being
raised by biologists interested in aging. While demo-
graphers historically have had an empirical approach
to examining mortality change, the biological ap-
proach to aging has strong theoretical underpinnings.
In the past biologists had also emphasized the in-
evitable nature of the senescent process with aging.
More recent biological theories stress a number of
mechanisms that can potentially be affected by
changes in the physiological makeup of organisms or
in the external environment in which the organisms

age (Ricklefs and Finch 1995). Both theoretical ad-
vances and empirical observations were leading biolo-
gists to the same set of questions arising among
demographers.

The ability of biologists to examine mortality and
aging among other species in experimental settings
holds promise for further insight into human aging
and has encouraged interest in biodemography. Be-
cause experimental conditions, including the charac-
teristics of organisms as well as the environment, can
be manipulated, nonhuman populations provide use-
ful information on the potential for changing human
longevity. The commonalities between the senescent
patterns of other species are being examined for clues
to the potential for human life expectancy. The
methods of demography can be usefully adapted in
analyzing mortality and aging processes in other
species; while the experimental design and shorter life
span of some species studied in biology can provide
answers to the questions of demographers.

Biologists have examined the age patterns of mor-
tality in a variety of organisms and found remarkable
similarity across species (Finch 1990, Finch and Pike
1996). While the range of average life expectancy
varies from hours to centuries across species, the
Gompertz curve, first derived to describe age variation
in human mortality, fits the age pattern observed
within other species remarkably well. Insights to
mortality at the oldest ages are gathered from the fact
that for humans and nonhumans, at the end of the
species lifespan, mortality is lower than predicted by
the Gompertz model (Vaupel et al. 1998).

Another factor that encouraged the collaboration
of demographers and biologists in addressing these
questions during the 1990s was the mapping of the
human genome. Understanding the genetic influences
on mortality and morbidity or on susceptibility to
diseases will clearly be an important factor in predict-
ing and perhaps changing future mortality and aging
(Weiss 1989, Weiss 1990). Currently there is interest in
variation in genetic endowment across populations
and how this affects differential mortality and how
certain genetic characteristics interact with the en-
vironment and lifestyle to affect disease onset and
longevity (Ewbank 2001). The incorporation of gen-
etic indicators adds an additional dimension to studies
of the determinants of both population and individual
lifespans and disease experience. The study of factors
affecting individual experiences has sometimes been
termed ‘Medical Demography’ which can be re-
garded as a subset of ‘Biodemography.’

2. How Long Will Future Populations Li�e? �Is
There a Limit to Life Expectancy?

The title of the book From Zeus to the Salmon
represents the range of possible models of species
survival. The gods, including Zeus, were immortal;
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they did not age after reaching maturity. At the other
end of the continuum, salmon die shortly after
reproducing. The human species obviously fits some-
where between these two models. Biologists emphasize
the link between reproduction and mortality in a way
that is novel for demographers but which offers
important insights into population potential.

Evolutionary biologists have focused on the role of
natural selection in affecting species lifespans. Natural
selection promotes characteristics that increase sur-
vival up to the end of the reproductive period; it does
not eliminate the characteristics of populations that
are related to diseases and death occurring after
reproduction ends. The characteristics related to the
diseases and disabilities that increase in frequency
after the end of the reproductive period have thus not
been influenced by the process of natural selection
(Olshanky et al. 1998). Understanding the influence of
the evolutionary process is important for understand-
ing both current and future age patterns of mortality.

Projections of future human life expectancy depend
on assumptions about possible reductions in mortality
at the oldest ages. Because mortality before old age is
already so low, increases in life expectancy will be
achieved primarily through declining mortality at the
oldest ages. In projecting future mortality at older
ages, a central question arises: Is there an age beyond
which humans cannot live? If there were such an age,
mortality would be 100 percent at this age and there
would be no survival beyond this age.

The empirical evidence on this point for humans is
provided by both individual and population experi-
ence. Jeanne Calment, a French woman, lived to the
oldest documented age—122. This provides the evi-
dence that humans can live to at least that age. Data
for populations from a number of countries indicates
that mortality decline and the extension of life ex-
pectancy have occurred even at the oldest ages
(Kannisto et al. 1994). There is no empirical evidence
that we are reaching an age where there can be no
further decrease in mortality or a limit to lifespan.

As noted above, the empirical evidence is that at the
oldest ages, the age-specific increase in mortality is less
than that predicted by the exponential Gompertz
model. One explanation of lower mortality among the
oldest old is the heterogeneity that occurs in popu-
lationwith regard to survival enhancing characteristics
(Vaupel 1997). As mortality is examined at increas-
ingly older ages, the population is increasingly selected
for characteristics that affect survival which may
reflect heterogeneity in initial endowment in the
population. Of course it could also reflect hetero-
geneity in behavior and environment related to sur-
vival.

Demographers studying health and mortality in old
age have also turned to increasingly complex models
of individual life chances. In developing models to
explain individual differences in age at death or disease
onset, demographers have incorporated explanatory

variables from other disciplines including biology. For
instance, there has been recognition that early lifespan
environmental circumstances may have significant
effects on late life health outcomes. Early life includes
uterine development as well as childhood conditions.
Finch notes that the ‘the ova from which we arose
were found in our mother’s ovaries while she was a
fetus in our maternal grandmother’s uterus, which
allows environmental effects to span at least three
generations in mammals’ (Finch 1997, p. 245). This
leads to a lifecycle view of individual aging prospects
and the incorporation of indicators of early lifecycle
events in explanations of old age heterogeneity in
health outcomes (Barker 1998, Elo and Preston 1992).

3. Can the Expected Length of Life be Changed?

Recent work with a variety of species has clarified that
there is plasticity to the aging process among a variety
of nonhuman species, which leads to the expectation
that human lifespan will be changed by similar
influences. Longevity changes can be induced with
environmental, behavioral, and physiological changes.
For instance, food restriction in rodents has been
shown to increase life expectancy; this provides clues
to the way metabolic changes in humans may related
to the aging process (Finch 1997). Experiments on
fruit files in which the population was selected
according to reproductive ability have been used to
show that the longevity of the species can be changed
and that evolutionary limits to lifespans do not exist
(Finch 1997).

One of the central questions being addressed by
biologists of aging is whether there is a set of genes that
are more generally related to longevity. What are
called longevity assurance genes (lag genes) have been
identified in some nonhuman species. Manipulation of
the genetic makeup of populations of organisms has
resulted in experimental extension of average life
expectancy in a number of species. Specific genes have
been identified in some species that control some of
mechanisms theorized to cause the aging process. For
instance, one biological theory of aging emphasizes
the role of oxidative stress as a cause of progressive
physical deterioration with age. Genetic defects in the
oxidative-stress response mechanisms of organisms
have been linked to longer lifespans in a number of
species including worms, flies, and mice. The success at
finding similar classes of genes across species including
mammals provides rationale for assuming that similar
mechanisms will be identified in humans.

Knowledge of the human genome may allow us to
increase both average life expectancy and potential life
span. Longevity is partially under genetic control and
the coming decades will provide extensive information
on genetic determinants of both specific disease pro-
cesses and possibly the aging process itself. Estimates
derived from twin studies of human populations are
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that about 20–30 percent of the variation in age at
death after adulthood can be explained by genetic
makeup (Vaupel at al. 1998). Genes that cause age-
related diseases are being identified with increasing
frequency. Specific genes related to familial types of
breast cancer, colon cancer, and Alzheimer’s disease
are now known. One genetic allele (ApoE2) appears to
be protective of a variety of conditions that are part of
the senescent process including cardiovascular de-
terioration and cognitive loss (Ewbank 2001).

One insight for the general pattern of mortality
gained from experiments with genetically identical in-
dividuals is that the species age curve ofmortality tends
to retain its general shape even among genetically and
environmentally fixed groups. Demographers might
have expected constant genetic endowment and envi-
ronment to eliminate the variability in mortality or to
cause mortality for all individuals in the population to
occur at an identical age. In other words, to cause the
survival curve to be perfectly rectangular. The fact
that the age curve of mortality retains its original
shape means that additional factors affect variability
in survival. Interesting hypotheses are suggested by
Vaupel’s discussion of bioreliability (1997) andFinch’s
(Finch and Tanzi 1997) notion of stochastic biological
process.

The empirical results of demographers based on
human populations and the experimental efforts of
biological researchers both lead to the conclusion that
there are no observable fixed limits to species’
lifespans. At this point we must conclude that the
length of the lifespan can be influenced by a variety of
factors both internal to the species and occurring in
the environment in which species exist. This leads to
the conclusions that there is dramatic potential for
change in the human lifespan.

4. Does Longer Life Mean Better Health?

With recognition of the substantial mortality declines
at the oldest ages and knowledge of the impending
dramatic increase in the size of older populations
projected for the low mortality part of the world,
interest has turned to the expected length of healthy
life as well as the expected total length of life.
Demographers and policy makers wanted to know
whether the increased length of life had been ac-
companied by increases in the length of healthy life.
This discussion was initially generated by the in-
troduction of the ‘Compression of Morbidity’ hy-
pothesis by Fries (1980). Fries posited a fixed limit to
life expectancy and assumed that as it was approached
morbidity would be compressed into a shorter period
at the end of life (see Compression of Morbidity).

The question of the relationship between longer life
and healthy life does not arise in a disease regime
dominated by infectious diseases but only when health
is dominated by the chronic ‘incurable’ conditions

of older age. Mortality is the end of a process of
individual health change that begins with the onset of
diseases and conditions. It is possible to intervene in
that process in a variety of places: to prevent disease,
to prevent progression of disease, to prevent the
disability arising from disease, or to prevent death
among those with severe disability and disease. The
point of change determines the answer to the question
of whether longer life will be accompanied by im-
proved health. If the reason for longer life is that
disease has been prevented, then declining mortality
will be accompanied by lengthened healthy life. If
mortality decline occurs because severely ill people are
being kept alive, the length of healthy life will not be
longer and populations will not be healthier.

The length of healthy life can be measured by
combining mortality and morbidity schedules using a
life table approach to estimate years of life in good
health and in poor health. This combination of
mortality and morbidity is appropriate for measuring
health status in populations with low mortality which
are dominated by chronic disease. The empirical
evidence for a number of countries showed that
initially mortality decline at older ages was accom-
panied by increasing expected life with disease and
moderate disability. For countries where change can
be examined, the length of non-disabled life appears to
have increased. Extending healthy life and improving
population health in the future is likely to be ac-
complished by delaying the onset of diseases and
conditions associated with aging (Bone et al. 1995).

5. Future Directions in Biodemography

This is a field whose boundaries are changing con-
stantly with relevant scientific advances. It will become
an increasing focus of demographers interested in
both mortality and morbidity as the implications of
the mapping of the human genome are developed.
Demographers are beginning to integrate both bio-
logical and genetic information into surveys designed
to examine individual variation in the length of life
and the disease process (Finch et al. 2001).

See also: Aging and Health in Old Age; Aging,
Theories of; Life Expectancy and Adult Mortality in
Industrialized Countries; Mortality of the Oldest Old;
Mortality: The Great Historical Decline
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Mortality Crossover

A mortality crossover is said to occur when mor-
tality curves of two populations or population sub-
groups intersect. At younger ages, age-specific death

rates for one population exceed those of the other,
with a gradual narrowing of differentials as age
advances, until at the oldest ages the death rate
differentials are reversed. Such intersection of mor-
tality curves has provided empirical support for
theories of mortality selection and ‘the survival of the
fittest’ mechanism in old age mortality. Others have
argued that the observed mortality crossovers are
simply a consequence of age misreporting.

1. Empirical E�idence

One of the most widely noted mortality crossovers is
that for African Americans and whites in the United
States. Throughout the twentieth century, mortality
estimates based on vital statistics and census data have
consistently shown black death rates to exceed white
rates until some age above the mid-seventies at which
point white rates exceed black age-specific death rates.
The greatest relative disadvantage for African
Americans is observed in middle age, and the age at
which the two rates cross has increased over time.
Investigations of cause-specific mortality have re-
vealed a similar crossover in cause-specific death rates,
although the relative differentials by age and the age at
which a crossover occurs appear to vary by cause (Elo
and Preston 1997, Manton et al. 1979, Manton and
Stallard 1997).

Evidence from linked data sources, where infor-
mation for deaths and population at risk comes from
a single source, also suggests a racial crossover in
mortality. Kestenbaum (1992) has conducted a careful
analysis of mortality based on Medicare and Social
Security data for African and white Americans at ages
85 and above. Black mortality exceeded or was the
same as white mortality up to age 87 for males and up
to age 88 for females, at which ages the rates crossed
over. Similarly, mortality estimates based on the
National Longitudinal Mortality Study and small-
scale, longitudinal data sources show a crossover in
black and white death rates at the oldest ages (Elo and
Preston 1997).

A mortality crossover is also observed for Hispanics
and non-Hispanic whites in the United States, but at a
younger age than for blacks and whites. Hispanic
Americans have higher mortality than non-Hispanic
whites at younger ages and lower mortality after about
age 40–45 with the proportionate gap between
Hispanic and white rates increasing with age. At least
some of the Hispanic advantage appears to be due to
the exceptionally low mortality of the foreign-born.
Hispanic populations inLatinAmerica are also known
for having unusually low death rates at older ages
relative to their level of mortality at younger ages (Elo
and Preston 1997, Dechter and Preston 1991).

Empirically observed mortality crossovers are not
limited to the United States. Coale and Kisker (1986)
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compared death rates in selected life tables for de-
veloped and developing countries with a similar life
expectancy at age five. In each pair of life tables
considered, death rates at younger ages in the
developing country exceeded those of the developed
country, while at the oldest ages the relative dif-
ferentials were reversed. Based on indicators of data
quality, the authors concluded that the observed
crossovers were due to poor data quality at the oldest
ages. Nam et al. (1978) investigated mortality cross-
overs by comparing life table death rates for pairs of
national populations where one population was con-
sidered low and the other high income. Of the 1,035
pairs of mortality curves examined, in only 16 percent
of the original pairs were the authors’ findings con-
sistent with their original hypothesis with lower
income population having higher mortality at younger
ages but lower mortality at older ages.

More recently, Manton and Vaupel (1995) have
suggested that a crossover in death rates at the very
oldest ages also occurs between white Americans and
populations in England, France, Sweden, and Japan.
In Japan and the European countries, life expectancy
at birth is notably higher than in the United States.
Death rates, however, begin to converge around age
65, and above age 80 the US rates appear to fall below
those of the European countries and Japan.

2. Proposed Explanations

Most observers attribute mortality crossovers either to
selective survival and unobserved heterogeneity or to
poor data quality at the oldest ages.

2.1 Selecti�e Sur�i�al and Unobser�ed
Heterogeneity

Manton and Vaupel have been at the forefront of
advancing theories involving selective survival and
unobserved heterogeneity (Vaupel et al. 1979, Manton
and Stallard 1981, Manton et al. 1979). In a het-
erogeneous population where individuals have dif-
ferent susceptibilities to mortality that are fixed at
birth, frailer members of a cohort die at younger ages
leaving a more robust group of survivors at
successively older ages. If we further consider two
population subgroups that have the same distribution
of frailty, but one is subject to more adverse conditions
in early life, then its frailest members are eliminated
more quickly than among the advantaged group. If
such selection is appropriately balanced, it is
theoretically possible that a crossover of the mortality
curves for the two population subgroups is observed at
some advanced age (Manton et al. 1979, Olshansky
1995).

Although the above mechanism is feasible, it
requires that genetic endowments for longevity are
fixed at birth and remain constant over the lifespan.
However, lifestyle and environmental factors are likely
to influence individual as well as population longevity.
To address this possibility, Manton and his colleagues
have extended the selection hypothesis to acknowledge
the potential impact of environmental factors on
differential rates of population aging (Manton et al.
1979). The authors have sought support for this
hypothesis from epidemiological evidence on disease
progression among whites, Hispanics, and African
Americans (Manton and Stallard 1997).

The crossover in black and white death rates at
older ages has provided much of the empirical support
for the mortality selection and survival of the fittest
explanations. Given large socioeconomic differentials
between whites and blacks and adverse conditions
African Americans experienced earlier this century, it
is conceivable that selective survival has been more
pronounced for blacks than whites. Evidence from
other populations, however, suggests that cohorts
who experienced unfavorable conditions in early life
also tend to experience elevated mortality at older ages
(Elo and Preston 1992, Mosley and Gray 1993).

2.2 Poor Quality Data and Age Misreporting

The second explanation for mortality crossovers is
that they are produced by poor data quality. It is
hypothesized that age misreporting in death statistics
and�or censuses biasesmortality estimates downwards
at the oldest ages. Age overstatement has been
considered the most common form of age mis-
reporting, although other patterns have also been
recorded (Ewbank 1981, Preston et al. 1999). Coale
and Kisker (1986) concluded that the mortality cross-
overs they observed between developed and develop-
ing country populations were caused by poor data
quality. Age misreporting has also been implicated in
the black�white mortality crossover in the United
States and the low mortality among Hispanics at older
ages. Other potential explanations for the low mor-
tality of Hispanics include the positive selection of
migrants on such characteristics as healthiness and the
difficulty of following the foreign-born in US death
records (Elo and Preston 1997).

Preston et al. (1999) have shown that various
patterns of age misreporting—net age overstatement,
net age understatement, and symmetric age mis-
reporting—bias mortality estimates downwards at the
oldest ages. The downward bias is produced by all
methods of mortality estimation the authors con-
sidered: conventional methods derived from vital
statistics and censuses; longitudinal studies where age
is identified at baseline; variable-r procedures based on
age distribution of the population; variable-r pro-
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cedures based on age distribution of deaths; and
extinct generation methods. Thus, it is not unreason-
able to propose that age misreporting at the oldest
ages has led to downwardly biased death rates at the
oldest ages and spurious mortality crossovers.

The most extensive studies of the potential impact
of age misreporting on mortality crossovers pertain to
the racial crossover in the Unites States. There is a
general agreement that age misreporting has seriously
biased African American death rates downwards at
the oldest ages. The first study to document incon-
sistencies in age reporting for African Americans and
whites in vital statistics and census data was the 1960
Matched Records study, which linked death certifi-
cates registered in May to August in 1960 to the 1960
Census of Population. For less than half of the
nonwhite male and female matched cases was the age
in the two sources identical. Age reporting was far
better for whites. After the data were corrected for age
misreporting, the racial crossover in mortality moved
from the age interval 75 to 79 to the last open-ended
age interval, 85 and older (Kitagawa and Hauser
1973).

Two recent matched-record studies of death cert-
ificates from the 1980s for whites and African
Americans to early census records for these same
individuals when they were children or adolescents
continue to show substantial age misreporting for
African Americans in death statistics at the oldest
ages, but minimal problems for whites. Thus, con-
ventionally constructed death rates from vital statistics
and census data for African Americans continue to be
seriously understated at the oldest ages. In contrast,
death rates for whites do not show a systematic bias. A
comparison of mortality rates for blacks and whites
based on corrected data continue to reveal a mortality
crossover for males in the age interval 95� and for
females at ages 90–94 (Preston et al. 1996, Hill et al.
2000). Age-specific death rates for this comparison
are, however, based on somewhat unconventional
variable-r procedures and on a very small number of
deaths for African Americans at the oldest ages. They
do not provide conclusive evidence of whether the
racial crossover in mortality is real.

The affirmation of the reliability of mortality
estimates for whites in turn lends support to the
findings by Manton and Vaupel that white mortality
in the United States at the oldest ages is lower than in
Japan and Europe. These findings raise compelling
questions about the possible underlying factors. The
authors suggest several possibilities, including dif-
ferences in health care, mortality selection, and the
potential role of immigration among others. It is
unlikely that a single explanation will account for this
finding or the convergence of death rates at the oldest
ages under all circumstances. To gain greater insights
into the variability in the aging process, it is important
to explain not only those instances where crossovers
occur, but also when they have failed to materialize.

See also: Aging and Health in Old Age; Ethnicity,
Race, and Health; Ethnicity, Sociology of; Mortality
of the Oldest Old
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Mortality Differentials: Selection and

Causation

Differentials in mortality by socioeconomic status and
the nature of social relationships have been well
established. In general, persons of higher socio-
economic status (SES) and persons who are more
socially integrated experience lower death rates than
their respective counterparts. These associations have
been found across time, place, and age. Three sets of
hypotheses have been proposed by researchers to
explain these patterns. The first encompasses causal
mechanisms through which socioeconomic status and
social relationships potentially affect health status and
the risk of dying. A second type of explanation,
referred to as selection or re�erse causation, pertains to
a set of pathways whereby unhealthy individuals may
reduce their social position or become socially more
isolated as a consequence of their inferior health
status. A third explanation relates to artifactual or
spurious mechanisms, such as measurement error.

1. SES and Mortality

Differences in rates of morbidity and mortality by SES
have been identified for the vast majority of illnesses,
along a social gradient: persons of higher SES fare
better than those lower in the social hierarchy (Adler
et al. 1993). These differences (a) are present regardless
of whether socioeconomic status is defined in terms of
income (or other measures of wealth), education, or
occupation; (b) exist at every level of the social
hierarchy (i.e., not simply between the poor and the
nonpoor); and (c) have been documented in a large
number of studies in both industrialized and
developing countries, based on vital registration,
census, and survey data. An individual’s health has
been shown to relate not only to absolute income, but
also to relative income: greater income inequality in a
society is associated with higher mortality. Socio-
economic inequalities in overall mortality are typically
smaller among women than men, although there are
exceptions for some causes of death (Mackenbach et
al. 1999).

Many of the studies have been carried out in the
United States or Britain. One that has received wide
recognition is the Whitehall Study of British Civil
Servants (Marmot et al. 1995). This study has
demonstrated that the mortality gradient is present
even within a relatively homogeneous group: civil
servants in one type of occupation (stable office jobs)
and one geographical location (London), but in
different grades of employment. Numerous studies in
Britain and the US have shown that both countries
have experienced widening mortality differentials in
recent decades (Pappas et al. 1993).

Many recent investigations have focused on assess-
ing the extent to which causal rather than selective or
spurious mechanisms drive the observed socio-
economic inequalities in health. To reduce the impact
of selection bias in the statistical analysis, researchers
have relied largely on prospective (longitudinal) data;
these data generally allow the analyst to measure pre-
existing conditions that may confound the association
between SES and health, and to relate changes in SES
to changes in health. There is a general consensus that
the observed disparities in health are not driven by
social selection, also referred to as social drift.
Specifically, while there is some downward drift in
SES among persons in poor health (e.g., schizo-
phrenics are apt to lose economic resources), this type
of selection is unlikely to be an important part of the
association between SES and a wide range of health
indicators (see, for example, Davey Smith et al. 1994,
Marmot et al. 1995, Macintyre 1997). The findings
also suggest that indirect selection mechanisms, i.e.,
background (or spurious) factors, such as height, that
affect both social and health status later in life, are
unlikely to be of major importance because the
relationships between indicators of SES and health
persist in the presence of controls for these background
variables (Marmot et al. 1995). Artifactual mechan-
isms (e.g., errors of measurement, such as census
undercounts, ‘numerator-denominator’ problems,
such as inconsistencies in reports between registration
and census data, or inappropriate measures of mor-
tality or SES) are also not considered to be a powerful
explanation of the observed associations.

The rejection of both selection and artifactual
explanations has led researchers to conclude that the
persistent mortality and morbidity differences by SES
result largely from causal processes. Many mechan-
isms, some of which are interrelated, may be
operating. These include differences by socioeconomic
status in: (a) access to medical care, both preventive
and curative; (b) access to information regarding
health risks and health care; (c) patterns of health risk
behaviors (such as smoking, drinking, unhealthy diet,
and inadequate exercise); (d) exposure to environ-
ments that are not conducive to good health and
longevity (e.g., poor housing conditions, occupational
hazards, pollution, and crime); (e) exposure to stressful
situations; (f) access to resources that mediate the
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physiological consequences of stress; (g) ability to
control one’s environment and feel secure about one’s
position; and (h) the availability of social relationships
and support.

Researchers who have focused on a single mech-
anism have concluded that multiple pathways almost
certainly underlie the observed associations. For
example, although the higher death rates experienced
by persons of lower SES in several British and
American studies have been shown to result in part
from higher rates of smoking, poorer diets, and
inadequate levels of exercise, these differences in
behavior were insufficient to account for the observed
mortality differentials (Marmot et al. 1995, Macintyre
1997). Similarly, thewidening ofmortality differentials
by SES between the 1960s and 1980s in Britain and the
US—despite the presence of the National Health
Service in the former and Medicaid in the latter—has
been taken as evidence that the explanation goes
beyond inequities in access to medical care.

2. Social Relationships and Mortality

A related area of research has examined the associa-
tions between social relationships and health and
mortality. These undertakings have concluded that
persons who are less socially integrated have higher
rates of illness and lower life expectancy than their
counterparts. The associations are present for a wide
range of causes of death. The possible interpretations
of these findings mirror those described above, namely
causal vs. selection-type arguments. Causal explana-
tions encompass a broad set of pathways described
below. Selection-type arguments posit that unhealthy
people are less likely to establish and maintain social
relationships or that some other (often difficult to
measure) variables reduce a person’s ability to have
positive relationships and maintain good health.

As with studies of SES, prospective studies have
provided much more convincing evidence than cross-
sectional or retrospective studies regarding the im-
portance of causal mechanisms in producing the
association between social relationships and health.
Findings from surveys have been strengthened by
experimental and clinical research which has demon-
strated that variations in the degree of social contact
have psychological and physiological effects in both
animals and humans (House et al. 1988).

2.1 Marital Status and Mortality

The earliest research in the area of social connection
and health—dating as far back as the mid-
1800s—focused largely on marital status. Since that
time, hundreds of studies, primarily in industrialized

countries, have demonstrated that married persons
have greater longevity and experience better health
than single, divorced, and widowed persons. These
results hold across time, place, gender, and age, and
the differentials have been consistently larger for men
than for women. The dominant explanations once
again can be classified as causation or selection.

Causal hypotheses, often termed marriage protec-
tion in this literature, encompass a broad range of
social, psychological, economic, and environmental
benefits that are presumed to be associated with having
a spouse. For example, the presence of a spouse is
hypothesized to: (a) result in greater emotional and
social support; (b) lead to higher income; (c) facilitate
access to medical information and health services;
(d) constrain risk-taking behavior and encourage
healthier lifestyles; (e) act as a buffering mechanism in
the presence of stress; and (f) substitute for inferior or
inaccessible formal health care. Moreover, the ter-
mination of marriage—either by divorce or death of a
spouse—is believed to lead to higher risks of dying
because of the stresses associated with the loss of a
spouse (e.g., berea�ement effects in the case of widow-
hood) and the accompanying decline in social and
economic resources.

The state of being unmarried may be associated
with health disadvantages that extend beyond the
absence of an intimate partner: e.g., in societies where
marriage is an integral part of one’s social status,
persons (especially women) who remain single or get
divorced are likely to face discrimination and, conse-
quently, poorer health.

Marriage selection arguments, by contrast, are
based on the premise that mentally and physically
healthier persons are more likely to marry in the first
place, less likely to become widowed or divorced, and
more likely to remarry if a previous marriage dissolves.
The factors that drive the selection criteria may be far
from obvious. For example, spouses may be selected
for better health not only through the direct exclusion
of mentally and physically ill persons from first
marriage or remarriage, but also through a range of
criteria that govern mate selection (i.e., indirect selec-
tion) such as income, physical appearance (e.g.,
height, weight, and beauty), health-related habits (e.g.,
smoking and drinking), and emotional stability.

In line with studies of SES and social connection,
analyses focusing on marital status have typically
concluded that the associations with mortality are
produced predominantly by various benefits associ-
ated with having a spouse and not by marital selection.
While this conclusion may generally be correct, many
of the inferences drawn by researchers have not been
justifiable. In addition, selection appears to be the
dominant source of the observed differentials in at
least one population (described below).

Two types of problems of inference have been
noted. The first is that demographers have often based
their arguments on cross-sectional data. In particular,
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some demographers have reached conclusions about
the importance of marital selection on the basis of
aggregate patterns of mortality by marital status, e.g.,
age patterns of mortality differentials and the direction
and strength of the relationship between the mag-
nitude of the mortality differential and the relative size
of the single population. Results from a simple
simulation model demonstrate that the resulting
inferences are not justifiable because both causal and
selection processes could lead to the same aggregate
patterns of mortality (Goldman 1993a).

The second type of weakness pertains to unjusti-
fiable inferences derived from prospective data.
Although these data have permitted researchers to
conclude that the health benefits of marriage (or of
higher socioeconomic status) persist in the presence of
controls for selection, they have also led some to argue
that selection mechanisms are unimportant. The latter
conclusion has generally been unwarranted: existing
statistical analyses frequently include controls for
selection processes, but most were not designed to
measure the impact of selection. Only in the past few
years have demographers used longitudinal data to
directly assess health-related selection into first
marriage and into divorce. These studies have dem-
onstrated that health-related characteristics and
behaviors are used (explicitly or implicitly) as selection
criteria for marriage and divorce. For example, in the
US, users of illicit drugs, heavy drinkers, and obese
persons have lower marriage rates than their respective
counterparts (Fu and Goldman 1996).

Perhaps because demographers (like other social
scientists) have been most interested in identifying
causal mechanisms, they have failed to recognize that
the impact of selection on mortality differentials by
marital status is likely to vary across time and place. A
recent study of atypically high mortality among never-
married Japanese demonstrates this point clearly.
Data from a variety of sources strongly suggest that
the Japanese arranged marriage process, which was
still widely prevalent in the mid-1900s, appears to be
largely responsible for the huge disadvantages in
longevity (10–15 years) faced by single Japanese
during the period 1950–80. Several characteristics of
arranged marriages are particularly noteworthy in this
context: the importance of mental and physical health
in the choice of a potential spouse; the inclusion of
family, friends, go-betweens, and even private
detectives in the selection of a mate; and, the efficiency
of the marriage process (Goldman 1993b).

3. Future Directions

In spite of extensive research focusing on mortality
differentials by socioeconomic status and by the nature
of social relationships, relatively little is known about

the relative importance of different pathways in
producing the associations. Two current trends in data
collection are likely to increase scientists’ understand-
ing of these linkages in the future. The first is the
increasing richness and detail of longitudinal surveys
in the social sciences. The second is the inclusion of
biomedical markers (e.g., obtained from blood or
urine samples or physician’s exams) in social and
demographic surveys. By identifying some of the
biological pathways relating aspects of the social
environment to physiological outcomes (such as
neuroendocrine response, immune function, and car-
diovascular function), social scientists may be more
successful in elucidating the complicated linkages that
underlie the observed mortality differentials.

See also: Divorce, Sociology of; Mortality, Biodemo-
graphy of; Mortality, Epidemiological, and Health
Transitions; Mortality: The Great Historical Decline;
Social Support and Health; Social Support and Reco-
very from Disease and Medical Procedures; Social
Support and Stress; Socioeconomic Status and Health;
Socioeconomic Status and Health Care
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Mortality, Epidemiological, and Health

Transitions

Demographers attempt to understand past and con-
temporary trends in mortality, disease, and health
within the frameworks of three transitions. The
mortality transition is the process whereby mortality
rates declined from the high levels of the past to the
low levels that they exhibit in rich countries today. The
epidemiological transition refers to shifts in causes of
death from infectious and communicable diseases
when mortality is high to degenerative diseases when
mortality is low. The health transition refers to the
changes over time in a society’s health. Health-
transition research addresses the cultural, social, and
behavioral determinants of health, and thus has a
wider focus and a broader disciplinary base than has
until recently been usual in demographic research on
mortality.

1. The Mortality Transition

The mortality transition and the fertility transition
together make up the so-called demographic tran-
sition. This term is used to describe the historical
process whereby fertility and mortality rates declined
from the high and approximately compensating levels
that they exhibited in past times to the low and
approximately compensating levels that they exhibit in
rich countries today, with the intervening period
generally exhibiting higher rates of population growth
than occurred in either the earlier or later periods
because mortality rates tended to fall before fertility
rates. The intermediate period has tended therefore to
be one of marked population increase.

The Western-bloc countries of Europe, the English-
speaking countries (the United States, Canada, Aus-
tralia, and New Zealand), and Japan now enjoy the
longest life expectancies ever recorded. Japan appears
currently to be leading the field, with the most recent
official statistics (for 1993) suggesting an average life
expectancy exceeding 82 years for women and 76 years
for men (United Nations 1996). Apart from Japan,
countries with life expectancy at birth for females of 80
years or more include (in declining order) France,
Australia, Sweden, Norway, and the Netherlands;
those with life expectancies for men of 74 years or
more include Sweden, Australia, Norway, the Nether-
lands, and Singapore. These figures represent increases
in life expectancy of about 25 years over the last
century (Preston and Haines 1991).

It is salutary to recall that past levels of infant and
child mortality in today’s low-mortality countries were
brutally high. It has been estimated, for example, that
not until the early eighteenth century did fewer than 30

percent of children of the Genevan bourgeoisie die
within the first five years of life, and not until the
middle of that century did fewer than 20 percent die
(Hill 1995), yet at the same time in France the
comparable proportion dying was close to one-half
(Vallin 1991). In 1780 in Sweden almost one-third of
children died before they reached their fifth birthday;
this proportion had fallen to about 23 percent by 1870,
about 15 percent by 1900, and less than 3 percent by
1950 (Keyfitz and Flieger 1968). As we begin the
twenty-first century, it is well under 1 percent (Keyfitz
and Flieger 1990).

One interesting aspect of the historical mortality
transition in the West is that its occurrence was not
recognized at the time. Not until the beginning of the
twentieth century, for example, was it recognized that
mortality rates in Britain were really declining rather
than just fluctuating, but the onset of decline is now
placed a century and a half earlier, in the middle of the
eighteenth century (Fogel 1997). Indeed, by the middle
of the eighteenth century, mortality was declining not
just in Britain but throughout northwestern Europe.

The discovery that the twentieth-century mortality
transition represents the continuation—admittedly the
most rapid—of a process that had started considerably
earlier complicates the task of explainingwhat brought
it about. Various studies attributed the mortality
transition to public-health reforms, advances in medi-
cal treatment, improved hygiene, and rising standards
of living, or a combination of these, but none of these
explanations has escaped criticism (Fogel 1997).
McKeown (1976), perhaps the best known of the
critics, reacted in particular against claims that what
had been most important were advances in medi-
cal treatment and improvements in public health.
McKeown shows that death rates from respiratory
tuberculosis, for example, declined steadily in England
and Wales at least from the middle of the nineteenth
century although the bacillus was identified only in
1882, effective chemotherapy was introduced only in
1947, and BCG vaccination used on a substantial scale
only from 1954. McKeown makes similar arguments
for other infectious diseases as well, showing that in
England and Wales rates of death from pulmonary
infections (bronchitis, pneumonia, and influenza) and,
for children under 15, from whooping cough, measles,
scarlet fever, and diphtheria were all falling before the
causal organism was identified, and certainly before
effective treatment or immunization was introduced.
McKeown’s alternative suggestion was that the pri-
mary determinant of the mortality transition must
have been increasing affluence which brought with it
improved nutrition, but as Preston and Haines (1991)
and Fogel (1997) have noted, and as McKeown (1978)
himself admits, his arguments are both circumstantial
and based more on the elimination of other factors
that may have been important—through what Scho-
field and Reher (1991, p. 8) term a ‘rather liberal use of
reductive logic’—than on demonstrations of improv-
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ing nutrition and of a link between better nutrition
and lower mortality.

Perhaps McKeown’s greatest contribution has been
in stimulating closer examination of this issue. Inter-
esting and persuasive cases have been made for the
importance of improvements in water supply and
sewerage (Preston and van de Walle 1978) and more
generally of public-health measures designed to ameli-
orate living conditions in crowded urban areas (Szreter
1988), of the control of disease-spreading insects (Riley
1986), of improvements in housing (Burnett 1991),
and, around the turn of the twentieth century, of
improvements in domestic childcare (Preston and
Haines 1991). Finally, the importance of improved
nutrition has at last been demonstrated more directly.
Improvements in nutritional status appear to explain
about nine-tenths of the mortality decline in France
and England between the last quarter of the eighteenth
century and the third quarter of the nineteenth, but
only about half of the decline between the third quarter
of the nineteenth century and the third quarter of the
twentieth (Fogel 1997). ‘Only half,’ however, is an
impressive proportion, particularly given the progress
that medicine made during this century, most signifi-
cantly with the development of antibiotics and of
vaccines for major childhood and other diseases.

In the earliest formulations of the demographic
transition, in the 1940s and 1950s, the driving force
behind the declines in both mortality and fertility was
identified as modernization although this term, ap-
parently in the belief that it was self-evident, was not
defined. In addition, links were suggested between
these declines: people were said to begin to limit the
size of their families after they recognized that fewer of
their children were dying and hence that they did not
need to produce so many children in order to ensure a
sufficient number of survivors.

With the growth of demography as a discipline and
the proliferation of analytical methods and of collec-
tions of demographic data to which to apply them it
has become clear that the reality is far more complex.
Mortality decline has not always preceded fertility
decline, for example, nor has fertility always declined
after mortality did, and both declines have been
observed in the absence of social and economic
modernization. Thus, even if demographic transition
remains ‘one of the best-documented generalizations
in the social sciences’ (Kirk 1996, p. 361), it is also true
that the demographic transition is both ‘less a theory
than a body of observations and explanations’ (Cald-
well 1996a, p. 175).

2. The Epidemiological Transition

Although proposed as a theory, the heart of Omran’s
epidemiological (or epidemiologic) transition is prob-
ably best characterized, like the mortality transition,
as an empirical generalization. The core proposition is

that when mortality is high during ‘the age of
pestilence and famine’ (Omran 1971, p. 516), causes of
death are dominated by infectious and communicable
diseases; then, after an intervening ‘age of receding
pandemics,’ low mortality brings ‘the age of degener-
ative and man-made diseases’ (Omran 1971, p. 517).
Analyses of more recent developments in mortality in
the United States have led some observers to posit a
fourth period, ‘the age of delayed degenerative dis-
eases,’ during which the age at which degenerative
diseases become lethal is postponed to such an extent
that life expectancy is propelled into or even beyond
the eighth decade of life (Olshansky and Ault 1986).

The developed market-economy countries, with the
longest life expectancies in the world, exhibit what
Omran (1971, p. 533) called the ‘classical or western
model’ of the epidemiological transition. These are
countries in which the transition, at least as originally
formulated by Omran, is virtually complete. They may
be contrasted with the developing countries, whose
epidemiological transition Omran (1971) designated a
quarter of a century ago as ‘contemporary’ or ‘de-
layed.’ In many instances, however, their subsequent
mortality declines are now more accurately termed
‘accelerated’: the onset of mortality decline may have
been delayed relative to that in the West, but the pace
of subsequent decline in many regions has been more
rapid than it was in the West. Indeed, some of the
greatest success stories, as well as some of the greatest
failures (as discussed below), have been registered in
the developing countries.

Although no country in sub-Saharan Africa has
failed to achieve at least some decline in infant and
child mortality, this region remains the most resistant
to intervention. The few apparent successes (such as
Botswana) are counterbalanced by the experience of a
large group of countries that have experienced disap-
pointingly little decline at all (such as the former
Zaire). Of 15 countries for which child-mortality
estimates were available in 1985 four had a probability
of child mortality of 200 or more per 1,000 (i.e., at least
200 out of 1,000 children did not survive to their fifth
birthday), six were in the range 150–199, three were in
the range 100–149, and only two fell below 100
(Ewbank and Gribble 1993).

These levels, and the life expectancies they imply can
be interpreted in different lights. One view is that there
has been progress. Thus, Preston (1995, p. 34) observes
that Africa’s regional life expectancy of 52 years
‘would have been the envy of Europe at the turn of the
century.’

Another view is that progress has been slow.
Vaccines exist for measles, diphtheria, whooping
cough, tetanus (the latter three being combated with
DPT vaccine), and tuberculosis, but these diseases,
and especially measles, still remain major killers of
Africa’s children (as does tuberculosis of her adults)
(Ewbank and Gribble 1993). Except for smallpox, for
which vaccination was available already in the nine-

10072

Mortality, Epidemiological, and Health Transitions



teenth century, Europe exhibited her ‘African’ levels
of child mortality when there were neither vaccines to
prevent the major childhood diseases nor modern
drugs, most importantly antibiotics, with which to
combat them. Where child mortality has fallen in sub-
Saharan Africa it is largely because of public-health
programs, notably the World Health Organization’s
Expanded Programme on Immunization, no parallel
version of which existed in Europe at the turn of the
century.

It would be wrong to give the impression that
among the developing regions it is primarily sub-
Saharan Africa where these diseases remain to a
greater or lesser extent resistant to attempts at in-
tervention, andwhere reduction ofmortality continues
to pose a difficult problem. High levels of infant and
child mortality still prevail in much of South Asia,
especially Bangladesh, and also in Southeast Asia,
especially Indonesia.

It would also be wrong to give the impression that
the major problem in these regions is early mortality.
Rather, these are regions that suffer not just from high
mortality but from poor data, especially on adults.
Demographic surveys, as they have developed since
the 1970s through the experience of the 40-odd
national fertility surveys of the World Fertility Survey,
and from the mid-1980s to the present with the even
broader coverage of the Demographic and Health
Surveys, have become increasingly good at measuring
the mortality of children from information supplied by
their mothers, but in the absence of good systems of
vital registration in the vast majority of these coun-
tries, or of reliable ways of estimating adult mortality
by more indirect means, too little is known about the
mortality of adults in most of the countries that are
classed as ‘developing.’ One can say only that it is too
high. In many countries the evidence for this is that
causes of adult death are still dominated by infectious
and communicable diseases: that people do not yet
have the luxury of surviving such diseases for long
enough to succumb to the degenerative ones.

While the epidemiological transition is generally
described in terms of declining mortality’s being
associated with a shift in the disease burden, one can
reverse the description and say that as the burden
shifts from infectious to degenerative diseases, mor-
tality falls. This re-statement highlights a number of
important considerations. One is that death rates from
infectious diseases are capable of reaching levels far
higher than those ever achieved by degenerative
diseases and neoplasms. Although extremely high
levels of mortality are not sustainable for extended
periods since survivors of infectious diseases may be
better equipped to withstand the next onslaught, and
since diseases themselves die out if they kill all their
hosts, the mortality rates experienced by pre-tran-
sitional populations, particularly in years of severe
epidemics, are strikingly high. Indeed, one of the
features of the epidemiologic transition and, indeed, of

the mortality transition, is a pronounced reduction in
the variability of death rates from year to year
(Schofield and Reher 1991, Fogel 1997).

Another consideration is that, although infectious
diseases can be lethal at any age, their effects tend to be
particularly virulent among the young. In contrast, the
major targets of degenerative diseases are older people.
Reducing the mortality rate from an infectious disease
is likely therefore to have a much more pronounced
effect on overall mortality than would reducing the
mortality rate from a degenerative disease because,
given the characteristic shape of the population
pyramid, there are more people at risk of death from
an infectious disease than from a degenerative one.
Moreover, the effects of such a disease shift are not
confined to mortality rates since infectious diseases
eliminate a proportion of the very young who would
otherwise go on to bear their own children, but
degenerative diseases affect those who have started, or
even completed, their own families. In illustration,
Keyfitz (1977) has shown that even when approxi-
mately the same number of deaths occur from malaria
and heart disease, eliminating malaria has four times
the effect on subsequent population increase as elimin-
ating heart disease.

3. The Health Transition

Dissatisfaction with the gains from conventional
demographic investigations of mortality and mortality
change led to the coining of a new term, health
transition. The use of the word ‘health,’ which was
deliberate, signaled a commitment to focus not just
narrowly on death and illness but more broadly on the
positive state of health and well-being, an altogether
larger condition than survival or even the absence of
ill-health; while the use of the word ‘transition’ was
intended to carry echoes of demographic transition,
mortality transition, and epidemiological transition.
The term ‘health transition’—‘the changes over time in
a society’s health’ (Caldwell 1996b, p. 356)—might
seem self-explanatory and, indeed, is used by some
researchers as a virtual synonym for the mortality
transition. Nevertheless, as originally formulated, the
term was meant to refer also to the determinants of
changing health and, in particular, the cultural, social,
and behavioral determinants. Health-transition re-
search therefore does not necessarily have at its core a
collection of empirical data (although, this being said,
most analysts support at least some of their arguments
with standard demographic measures). Rather, the
research seeks to explain how cultural, social, or
behavioral factors have contributed to a particular
health situation, whether static or dynamic, and
frequently concentrates on a search for determinants
of health improvement that may be susceptible to
intervention. The reasons for looking beyond strictly
medical and economic conditions are twofold. First,
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these two areas have already received a great deal of
research attention. Second, the policy implications of
research that finds a beneficial effect on health of an
increase in a country’s health budget or its industrial
or tertiary sector is in many cases likely to be of limited
practical importance.

A major stimulus to the growth of health-transition
research was Caldwell’s (1986) article that attempted
to explain the mortality transition that had occurred in
Sri Lanka, Costa Rica, and the state of Kerala (which
is in population terms as big as many countries). Each
population remained poor, nor was public expenditure
on the provision of medical services such as to preclude
emulation by other societies at a similar level of
economic development. What these very different
populations shared was a respect—indeed a de-
mand—for education, a relatively high degree of
female autonomy, a fairly open society, and a tradition
of government intervention to improve both health
and nutrition. In suggesting the possibility of im-
proved health and lower mortality in societies that
have not passed through the economic and social
transformations experienced by contemporary low-
mortality countries, this and other key pieces of
research have directed the attention of a sizeable
group of researchers back to the beliefs, attitudes, and
behavior of the individuals whose collective experience
is ultimately reflected in morbidity and mortality
statistics.

4. Three Transitions or One?

In considering what is meant by the mortality tran-
sition, the epidemiological transition, and the health
transition the question arises of whether the ap-
proaches they imply are best viewed as distinct or as
complementary. The question is important because
the framework in which past and contemporary
developments in population health, ill health, and
mortality are viewed is likely to dictate the form of
analysis, and hence the form of its conclusions. The
framework of the mortality transition is likely to
emphasize the identification of trends in mortality
rates, of differences between rates that obtain in
different populations, or of heterogeneity in rates
within a population. That of the epidemiological
transition is likely to stress the contributions of shifts
in different causes of death to shifts in overall
mortality, or even to concentrate solely on the evol-
ution of rates of death according to a particular cause.
Finally, the health-transition approach is likely to
focus more closely on the role of individual agency,
and to broaden the field of investigation from death,
disease, or ill health to beliefs about health and illness,
attitudes to modern preventative and curative health
services, and social or cultural barriers or enabling
factors that variously inhibit or promote the use of
such services.

Despite the fact that the three approaches appear to
be distinct, it can be difficult to state categorically
which one of the three is best suited to the investigation
of a particular research issue. Take, for example, work
on within-population heterogeneity in the risk of
death. Well before the advocacy of the health-
transition approach, researchers had recognized that
mortality rates varied according to socioeconomic
characteristics either, in the case of adult mortality, of
the individuals themselves or, in the case of infants and
children, of their parents. Indeed, even Omran (1971,
p. 527), whose description of the epidemiological
transition is most usually interpreted as referring
merely to a shift in causes of death as mortality rates
fall, proposed that the shifts in patterns of health and
disease that characterize the epidemiological tran-
sition are ‘closely associated with the demographic
and socioeconomic transition that constitute the
modernization complex.’ More recently, Mensch et al.
(1985, p. 286) concluded that ‘membership in a social
group that is more advantaged or more modern is
associated with lower child mortality, whether the
variable of interest is education, income, urban resi-
dence, housing type, father’s occupation, or one of the
many other variables examined.’ Many of the charac-
teristics that were identified as associated with lower
child mortality have been the focus of subsequent
research that can probably best be described as falling
within the health-transition framework. The difficulty
is that a large-scale demographic sample survey or
census is a good vehicle through which to identify the
existence of heterogeneity in the chance of survival,
but it is ill-suited to explaining how such heterogeneity
has been created. Conversely, a smaller investigation
that employs a variety of data collection techniques,
probably involving considerable direct participation
by the principal investigators, is a good vehicle
through which to understand the immediate determin-
ants of individual health-enhancing behavior, but is
ill-suited to quantifying the extent to which different
forms of individual behavior lead to different health
outcomes.

For people who would wish to apply research
findings to health policy this distinction is of more
than academic significance. A study of the former
type, involving quantitative analysis of a large-scale
demographic survey, perhaps identifies maternal
schooling as an important correlate of child survival,
and reports that ten years of schooling is associated
with an average reduction of child mortality of one-
third. But what is the policy implication? A huge
injection of (possibly scarce) government funds into
mass education, especially for girls? Conversely, al-
though a study of the latter type, involving close
analysis of the pathways that individuals follow in the
quest for health, can result in no such dramatic
statistic, it may reveal something about how maternal
education operates to improve child survival. It may
tell us, for example, whether what is most important is
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having grown up in a family that bothered to send its
daughters to school, or the actual experience of having
gone to school, or the confidence instilled by the
experience of schooling, or the content of what was
taught, or simple literacy. The implications for health
interventions of each of these would be very different.

It is likely, then, that the studies that will be the most
revealing and certainly the most useful to the makers
of health policy are ones that combine the different
approaches (see also Cleland and van Ginneken 1988).
Moreover, despite the fact that most research that
explicitly declares itself to fall under the health-
transition rubric is concerned with health in the
developing world, the quest for a better understanding
of the behavioral and social determinants of health is
a worthwhile endeavor in any population, whatever its
mortality statistics. An obvious candidate for such
investigation is that of the recent reversal of the
mortality transition in the countries of the former
Soviet bloc, most notably in Russia herself. Another is
that of the widening gap between the death rates of
manual and non-manual workers in Sweden, the
country where it was believed until recently that
mortality differences according to social class prob-
ably no longer existed (Va� gero� and Lundberg 1995).

See also: Health in Developing Countries: Cultural
Concerns; Mortality, Biodemography of; Mortality:
The Great Historical Decline; Population Dynamics:
Theory of Stable Populations; Public Health
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G. Santow

Mortality of the Oldest Old

Remarkable progress has been made since 1950 in
reducing the mortality of the oldest old, i.e., people 80
years old and older. Death rates increase roughly
exponentially with age at adult ages but after age 80
the pace of increase decelerates and mortality may
level off or even decline after age 110. This article
reviews theoretical concepts and empirical findings
about the causes and demographic consequences of
mortality reduction and mortality deceleration.
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1. Reductions in Mortality after Age 80

For females in developed countries, central death rates
in the period from 1900 to 1950 at ages 85, 90, and 95
were about 0.2, 0.3, and 0.4. By the close of the
twentieth century the corresponding death rates were
about 0.1, 0.2, and 0.3. Fig. 1 shows the trend in
mortality decline since 1950 for female octogenarians
in four representative countries: France, Japan,
Sweden, and the United States. In Japan the pace of
improvement has been particularly rapid.

Male mortality is higher than female mortality even
at ages above 100. Analysis of Western European data
indicates that the annual average rate of improvement
in female death rates since 1950 declined from about 2
percent at age 80 to about 1 percent for centenarians.
For males the rate of improvement was roughly
constant at oldest-old ages at about 1 percent per year.

Changes in the pace of oldest-old mortality im-
provement from 1950 to the late 1990s have been
analyzed for Western Europe and Japan. For oc-
togenarian females, the rate of reduction, which was
about 1 percent per year in the 1950s, accelerated to
more than 2 percent per year in the 1990s. Rates of
reduction for nonagenarian females and octogenarian

Figure 1
Death rates for female octogenarians from 1950 to the
late 1990s are shown for France (thin solid line),
Sweden (bold solid line), the United States (dotted
line), and Japan (bold dashed line). The US data may
be unreliable before 1970

and nonagenarian males also roughly doubled, from
levels of well under 1 percent per year in the 1950s to
levels well above 1 percent per year in the 1990s.
Female death rates in Japan since 1970 and France
since 1980 have declined at annual rates of about 3
percent for octogenarians and 2 percent for non-
agenarians. There is no correlation between levels of
mortality and rates of reduction in countries with low
oldest-old mortality.

Almost all available data on oldest-old mortality
pertain to countries in Europe or to the United States,
Canada, Australia, New Zealand, and Japan. Little is
known about oldest-old mortality in developing coun-
tries, in part because age reports are unreliable. The
major exception is China, where acceptably reliable
data on the majority Han population has been
compiled. In 1990 Han Chinese death rates for men
and women in their 80s and 90s were somewhat higher
than in Sweden or Japan.

As shown in Fig. 1, oldest-old mortality in the
United States has been low compared with most other
developed countries but improvements have been
slower. The apparent US advantage was generally
considered, until recently, to be an artifact of age
misreporting. New evidence now indicates that US
data for whites are acceptably reliable at least up
through ages in the late 90s and at least since 1980.
Death rates for the US white population closely match
those shown in Fig. 1. Reliable data indicate that
oldest-old death rates in Iceland are about the same as
shown in Fig. 1 for the United States. It appears that
oldest-old death rates in Canada, Australia, and New
Zealand may follow a similar pattern.

In Eastern Europe, reductions in oldest-old mor-
tality were relatively small between 1960 and the end
of the 1990s, and in some countries in some decades
mortality increased, particularly for males. East
Germany followed this general pattern until reunifica-
tion with West Germany in 1990. Thereafter sub-
stantial improvements were achieved.

2. Growth of Oldest-old Populations

In most countries, both developed and developing, the
population above age 80 is rapidly growing, in part
because of mortality reductions after age 80. Consider,
for example, England and Wales, where the remaining
life expectancy of 80-year-old females around 1950
was approximately six years. In the late 1990s, the
corresponding figure was nine years and the popu-
lation of female octogenarians in England and Wales
was roughly half again as big as it would have been if
mortality after age 80 had remained at 1950 levels.
More than a half million females age 80� were alive in
England and Wales who would have been dead if
mortality after age 80 had not been reduced.

In Western Europe in the late 1990s there were
between two and three times as many nonagenarians
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and about eight times as many centenarians as there
would have been if mortality after age 80 had stayed at
1960 levels. In Western Europe, Japan, and China, the
population of centenarians has been doubling every
decade in recent decades, largely because of mortality
improvements after age 80. (Concerns about age
misreporting preclude reliable estimation of numbers
of centenarians in most other parts of the world,
including the United States.) Long-term, highly re-
liable data for Denmark illustrate the trend. In the
decade of the 1870s, an average of three people per
year attained age 100. In 1970, this number increased
to 43 and in 1999 to 254.

3. The Ad�ancing Frontier of Sur�i�al

Increases in record lifespans are also largely attribu-
table to improvements in survival at the highest ages.
In Sweden in the 30 years between 1860 and 1889, no
one survived past age 105. The maximum attained
lifespan then gradually rose, reaching age 112 in 1994.
It is possible in Sweden and other countries
with populations of a few million people that
no one celebrated their 100th birthday before 1800.
Many accounts exist of people living far longer at
earlier times, but these accounts are generally fal-
lacious, as are most accounts of centenarians today in
most poor countries and some richer ones. A few
scattered centenarians may have lived before the
nineteenth century, perhaps a handful or less at any
point in time. This contrasts with the 100,000 or more
centenarians who celebrated the dawn of the twenty-
first century.

There were almost certainly no true super-
centenarians (individuals aged 110 or above) prior to
the mortality decline of the past two centuries. The
first reasonably well-documented case of a super-
centenarian is Katherine Plunket, who died at the age
of 111 in 1932 in Northern Ireland. Jeanne Calment
was the first carefully verified instance of a person
reaching age 120; she died at the age of 122 years and
5 months in 1997 in France.

4. Age Trajectories of Oldest-old Mortality

Reliable data on mortality from age 80 to the highest
age attained are available for Japan and 13 Western
European countries. When these data are pooled, it is
possible to accurately estimate the age trajectory of
human mortality up to age 105. Reasonable estimates
can be made up to age 110 and shakier guesstimates
can be boldly ventured up to age 122 by fitting curves
to the data. Fig. 2 shows that mortality does not
increase exponentially after age 80. Mortality
decelerates. Whether mortality is slowing increasing,
level, slowly decreasing, or rapidly decreasing after age
110 is uncertain. A logistic curve that fits the data well
from age 80 to 105 indicates that death rates may reach

Figure 2
Death rates, on a log scale, in an aggregation of 14
countries (Japan plus 13 Western European countries)
with reliable data, over the period from 1950 to 1997
for ages 80 and above are shown by the bold line. The
last observation is Jeanne Calment’s death at age 122,
but data are so sparse at the highest ages that the
trajectory of mortality is too erratic to plot. Although
the graph is based on massive data, some 287 million
person-years at risk, reliable data were available on
only 82 people who survived past age 110. The
exponential (Gompertz) curve that best fits the data at
ages 80–84 is shown by the dashed line. The logistic
curve that best fits the data is shown by the dotted line.
Finally, a quadratic curve (that is, the logarithm of the
death rate as a quadratic function of age) was fit to the
data at ages 105 and higher; it is shown by the thin
solid line (source: Vaupel et al. 1998)

a plateau. A quadratic curve fit to the data at ages
105� suggests a decline in mortality after age 110.

Studies of large populations of yeast, nematode
worms, and several species of insects demonstrate that
death rates rise at younger ages and level off and in
some cases decline at older ages. This pattern also
holds for various makes of automobiles.

5. Theories about Oldest-old Mortality

Thus, the two main research findings in the 1990s
concerning oldest-old mortality were: (a) death rates
after age 80 declined substantially since 1950, at an
accelerating pace, and (b) the increase in mortality
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with age decelerated at advanced ages for humans,
various other species, and even automobiles. These
two findings are perplexing. What biological charter
permits us (or any other species) to live long post-
reproductive lives? A canonical gerontological belief
posits genetically determined maximum lifespans.
Most sexually reproducing species show signs of
senescence with age, and evolutionary biologists have
developed theories to account for this. The post-
reproductive span of life should be short because there
is no selection against deleterious mutations that are
not expressed until ages when reproduction and
nurturing have ceased. It should be increasingly
difficult to reduce death rates with advancing age and
mortality should accelerate with age as reproductive
activity declines. Because these hypotheses are wrong,
theory has to be rethought.

Vaguely related to the biological theory of aging are
three widely-held notions:

(a) Deaths at older ages are essentially due to old
age, and nothing can be done about old age.

(b) The typical human organism is not constructed
to survive much past age 80 or 90.

(c) Causes of death at younger ages are largely
extrinsic but causes of death at older ages are mostly
intrinsic, and it is very difficult to reduce intrinsic
causes of death.

These notions are dubious, ill-defined speculations
that are inconsistent with available evidence.

Three biodemographic concepts—mortality corre-
lation, heterogeneity in frailty, and induced demo-
graphic schedules—point to promising directions for
developing theory.

5.1 Mortality Correlation

Demographers have long known that death rates at
different ages are highly correlated across populations
and over time. In addition to environmental correla-
tions, there may be genetic correlations: mutations
that raise mortality at older ages may do so at younger
ages as well. Postreproductive lifespans might be
compared with postwarranty survival of equipment.
Although living organisms are vastly more complex
than manufactured products, they too are bound by
engineering constraints that may impose mortality
correlations. The trajectory of mortality for auto-
mobiles suggests the possibility that both mortality
deceleration and mortality correlation are general
properties of complicated systems.

5.2 Heterogeneity in Frailty

All populations are heterogeneous. Some individuals
are frailer than others, innately or because of acquired
weaknesses. The frail tend to suffer high mortality,

leaving a select subset of particularly strong or
resistant survivors. This creates a fundamental prob-
lem for analyses of oldest-old mortality: as a result of
compositional change, death rates increase more
slowly with age than they would in a homogeneous
population.

The leveling off and even decline in mortality can be
entirely accounted for by frailty models in which the
chance of death for all individuals in the population
rises at a constant or increasing rate with age. On the
other hand, mortality deceleration could also result
from behavioral and physiological changes with age.
Research is needed on the relative importance of
compositional change vs. individual change in deter-
mining oldest-old mortality patterns.

5.3 Induced Demographic Schedules

A key construct underlying evolutionary theory is the
Lotka equation, which determines the growth rate of a
population or the spread of an advantageous mutation
(Charlesworth 1994). The simplistic assumption in the
Lotka equation that fertility and survival schedules
are fixed is surely wrong. Environments are uncertain
and changing. An individual does not face the fixed
fertility and survival schedules of stable population
theory (Keyfitz 1968), but dynamically adopts alterna-
tive schedules as the environment and the individual’s
capabilities change. For these and other reasons,
Lotka-based theory needs re-thinking. The Lotka
equation, however, does capture a fundamental in-
sight: it is reproductive success that is optimized by
evolution, not longevity. Deeper understanding of
survival at older ages depends on intensified research
into the interactions between fertility and survival.

6. Determinants of Oldest-old Mortality

Oldest-old mortality is lower for women than men,
people born in this century rather than earlier, and
people born in rich countries rather than poor ones.
Smoking is a health hazard at all ages. Diet is
important. The significance of medical treatment and
other health care interventions may grow with age.

About a quarter of the variation in adult lifespans
appears to be attributable to genetic variation among
individuals (Vaupel et al. 1998). Several genes, in-
cluding the ApoE gene, with polymorphisms that
influence oldest-old mortality have been uncovered
and there may be hundreds of others that substantially
affect oldest-old mortality (Vaupel et al. 1998).

Research in progress suggests that an additional
quarter of the variation in lifespans after age 50 may
attributable to nongenetic characteristics that are
more or less fixed by the time a person reaches age 50.
In addition to educational achievement and socio-
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economic status, month of birth and mother’s and
father’s age at a person’s birth influence oldest-old
mortality. Women and men who have a baby in their
40s suffer lower mortality at oldest-old ages. Nutrition
and infections in utero and early in life have major
effects on late-life mortality (Barker 1992, Dobl-
hammer 1999).

7. Forecasts of Oldest-old Mortality

Almost all population forecasts made by govern-
mental organizations have assumed slow rates of
mortality improvement. Because death rates over the
past century have continued to fall at most ages and
have been reduced at an accelerating pace at older
ages, past forecasts have seriously underestimated
progress in increasing survival.

In developed countries large increases in life ex-
pectancy depend on substantial reductions in oldest-
old mortality. If progress is slow, then period
life expectancy at birth in 2050 may be less than 85 in
most developed countries. On the other hand, if
improvements in French mortality continue in the
future at the same pace as in recent decades, half of the
baby girls born in France at the end of the twentieth
century may survive to celebrate the dawn of the
twenty-second century. Note the difference between
these two statements. The first pertains to period life
expectancy for both sexes combined. The second
pertains to median cohort lifespans for French
females. Much of the apparent disagreement among
demographers about the duration of life in the future
arises because different measures and populations are
being compared. Real disagreements, however, exist
about whether the pace of mortality improvement will
persist, further accelerate, or decline over the coming
century (Wilmoth 1998).

See also: Adult Mortality in the Less Developed
World; Aging and Health in Old Age; Life Expectancy
and Adult Mortality in Industrialized Countries;
Mortality, Biodemography of; Mortality: The Great
Historical Decline; Social Support and Health; Socio-
economic Status and Health
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Mortality: The Great Historical Decline

1. Features of the Decline

The great mortality decline started in Western and
Northern Europe in the middle of the eighteenth
century or perhaps earlier, leveled off for a couple of
decades in the mid-nineteenth century, and then
continued again. Life expectancy at birth rose from
some 35 years to more than 70 years over this period.
The development in North America was similar.
Typically, mortality began to decline some 50 to 150
years before the industrial revolution and before living
standards started to improve monotonically, and some
100 to 150 years before marital fertility started its own
long-term decline. Exceptions are England, where the
decline in death rates started at about the same time as
the industrial revolution during a period of falling real
wages, and France, where fertility started declining at
about the same time as mortality, and also well before
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living standards improved. The timing of the great
mortality decline is strikingly similar in the countries
of Western and Northern Europe despite differences in
economic structure and development. It could also be
surprisingly simultaneous in different regions in the
same country despite large differences in economic
development.

In countries where we have long historical series of
age-specific mortality rates (England, France, and
some others including the Nordic countries), we know
that the decline began with a fall in the rates of infant
and child mortality. This was due mainly to a
reduction in deaths from smallpox, which was a very
common childhood disease in the eighteenth century.
The increase in life expectancy during this period was
due almost entirely to the decline in infant and child
mortality.

While infant mortality continued to decline in
Sweden throughout the nineteenth century, it leveled
off in England and remained stable until end of the
nineteenth century; then dropped rapidly as it did in
all other Western countries. Childhood mortality in
both countries actually increased in the middle of the
nineteenth century before it started a persistent de-
cline. This exemplifies two patterns of the historical
infant and childhood mortality decline: a northern
pattern with declines essentially throughout the nine-
teenth century and a Western one with a leveling off
during the nineteenth century and a new decline after
the 1880s (Perrenoud 1984).

Adult and old age mortality started to decline slowly
at the beginning of the nineteenth century, or possibly
earlier for England. The decline was generally more
pronounced in the latter part of the nineteenth century
and accelerated after World War I along with
mortality at all other ages. The decline slowed down
for adults and the elderly around 1950 but accelerated
again in the 1970s.

With the great mortality decline followed a change
in the composition of the causes of death, away
from pestilence, over receding pandemics, to man-
made diseases. Omran (1971), in his theory of epi-
demiological transition, distinguished between three
development patterns: the classical or Western pat-
tern, described above, the accelerated pattern, and the
delayed pattern. They are distinguished by differences
in timing and speed. The decline that took 200 years in
the West started 150 to 200 years later in the Third
World but then took less than 50 years to complete.
There are still many countries where the great morta-
lity decline has been delayed and where it remains to
reap the gains from low mortality.

2. Explanations of the Mortality Decline

An understanding of the great mortality decline can be
based on two approaches, namely period and cohort
explanations. One should also make a distinction

between factors that rely almost entirely upon the
actions of man and those beyond deliberate human
control.

2.1 Period Explanations

A widely accepted multifactorial explanation (United
Nations 1953) is based on period factors that depend
upon our activities such as public health reforms,
advances in medical knowledge, improved personal
hygiene, and rising income and standards of living.
This type of explanation is consistent with demo-
graphic transition theory and with the theory of the
epidemiological transition.

The demographic transition theory was once one of
the most widely accepted ‘truths’ in social sciences and
one of the main pillars of the UN paradigm of how to
promote developing countries. It stated that mortality
was high and fluctuated strongly before the demo-
graphic transition. The transition was said to begin
with a decline in the level of mortality and with a
dampening of its fluctuations. This was regarded as a
consequence of a modernization of the economies (the
agricultural and industrial revolutions). A rapid in-
crease in population size would follow because fertility
adjusted much later due to a slow response in
institutions and norms that influence fertility (Davis
1945, Notestein 1953).

The idea of a stable level of mortality prior to
modernization is a central feature in the theory, but
before the mid-eighteenth century the mortality level
was far from stable, as was shown for England by
Wrigley and Schofield in their classic book (1981).
Similar patterns had been demonstrated by many
other scholars as well, but only for individual parishes
or institutions, or for smaller regions like southern
Sweden (Bengtsson and Oeppen 1993) or northern
Italy (Galloway 1994). Since the mortality level prior
to the great mortality decline was not stable, it is not
appropriate to use it to date the beginning of the
demographic transition. Another finding that ques-
tions the demographic transition theory is the long-
term movement in fertility in the past. Since such
changes took place in the past, one cannot justify the
assumption that fertility norms changed slowly and
kept fertility high for many decades after the start of
the demographic transitions (Bengtsson and Ohlsson
1994).

On a broader front, McKeown (1976) questioned
the multifactorial explanation of the great mortality
decline. He argued that a single factor, namely better
nutrition, could explain almost the entire great mor-
tality decline. His criticism was based on a study of
cause-specific mortality in England and Wales from
1838 to 1947, where he observed that two-thirds of the
mortality decline was due to a reduction in infectious
diseases. In later work he also analyzed mortality rates
and economic development for other countries and
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further back in time, though not in such detail as for
England and Wales.

McKeown argued that medical advances had little
influence on mortality trends before the breakthrough
of sulfonamides and antibiotics in the 1930s and
1940s. In earlier periods the only disease that one
could cure was diphtheria. Very few deaths, however,
were due to diphtheria, and it was already retreating
when the antitoxin came in use around 1900. For
periods before 1838, McKeown argued that inocu-
lation and vaccination for smallpox had little or no
impact on the general mortality decline. Vaccination
started in England at the end of the eighteenth century,
but it was not widespread until after 1840, at which
time it became available at public expense. Others
have drawn the same conclusion for Sweden, where
inoculation never became widespread. Only about
50,000 individuals were inoculated between 1750 and
1800 (Sko� ld 1997). If inoculation provided total safety
against death from smallpox, some 7,500 would have
been saved, assuming a fatality rate of 15 percent. This
saving should be compared with the 300,000 who died
from smallpox in Sweden during this period. Thus,
even though inoculation saved some lives and possibly
slowed the spread of the disease, it was not a major
factor behind the initial mortality decline.

A similar story can be told about vaccination. In all
the Nordic countries, the smallpox mortality declined
before vaccination started in the first years of the
nineteenth century andwell before vaccination became
common in the 1820s. Even though the level of
mortality in smallpox was low already when vac-
cination started, the disease continued to be fatal for
many decades. There were outbreaks in Finland and
Sweden as late as in the 1880s, most likely because not
all children were vaccinated (for an overview of the
Nordic countries, see Bengtsson 1992). In England,
vaccination did not become widespread until the latter
part of the nineteenth century. Thus neither inocu-
lation nor vaccination was of major importance for
the initial mortality decline but it is likely that
vaccination ensured that the disease never came back
once it had essentially been eradicated.

The improvement of personal hygiene may have
had some effect on mortality in England and Wales
after about 1880, when a decline in intestinal infections
coincided with substantial improvements in water
supply and sewage control, which must have reduced
the incidence of waterborne infections. Since changes
in mortality from intestinal infections were only a
smaller part of the general mortality decline prior to,
say, 1870, the general reduction must have been due
mostlytofactorsotherthanimprovedpersonalhygiene,
according to McKeown. For the same reason the type
of public health measures discussed above must have
had little impact on the great mortality decline prior to
1870 and only a partial effect afterwards. Other public
health measures, such as the breastfeeding campaigns
that took place in Sweden in the 1830s and later, were

not discussed by McKeown. Fridlizius (1984) has
argued for Sweden that these campaigns might very
well have had an impact on infant mortality, but that
they started much later than the decline in mortality.
Incidentally, childhood mortality went up somewhat
during the period when breastfeeding campaigns
started.

Helleiner argued in 1957 that the population of
Western Europe must have increased from the mid-
eleventh century to the late thirteenth century and
from the mid-fifteenth century to the end of the
sixteenth century. The population increase observed in
the eighteenth century should therefore not be unique
except that mortality decline started from a higher
level and went on longer than before. Helleiner and
others scholars have argued that these changes in
mortality were spontaneous (natural), and in 1973 the
UN added natural factors as a fifth determinant of the
great mortality decline. Later, others like Fridlizius
(1984), Perrenoud (1984), and Schofield (1984) have
asserted that a change in the virulence of pathogens
initiated the great mortality decline. The basic idea is
that the virulence of pathogens changes spontaneously
over time. Virulence in an organism is generally
understood as its ability to overcome host defenses. At
this point it is important to note that some pathogens
develop more quickly in a malnourished host while
others do not depend on such circumstances to
produce very high mortality. (Influenza epidemics, for
example, are neither created nor sustained in mal-
nourished persons, and they never were.)

McKeown’s main argument on this issue, though
not proved, is that the initial mortality development
during the latter part of the eighteenth century was an
integrated part of the great mortality decline, which
continued for the next two centuries and therefore
cannot be due to a spontaneous reduction in the
virulence of pathogens. According to McKeown, what
is left is nutrition as an explanation not only for the
decline in infectious diseases from the mid-nineteenth
century onwards but also for the initial phase. This
reasoning is part of his attempts at finding one
explanation for the entire mortality decline.

In criticism, Fogel (1994) noted that McKeown only
discussed the nutritional intake, the diet, and not the
claims from the body to maintain itself and build up
cells. Thus, McKeown only took into account gross
nutrition, not net nutrition, and the latter must be
more closely related to health and mortality. We will
come back to this issue shortly.

While Helleiner regarded the virulence hypothesis
as a period explanation outside of man’s control,
Kunitz (1986) did not agree. He argued that the
disappearance of epidemics, such as plague, typhus,
and smallpox, is associated with the growth of stable
governments, the expansion and integration of nation
states, and the emergence of disciplined armies in the
seventeenth and eighteenth centuries. These advance-
ments made it possible to control epidemics by means
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of isolation and better hygiene. Population growth
and loss of regional and local isolation then converted
epidemics into relatively more benign childhood dis-
eases. The mortality in the latter diseases varied
depending on nutritional status and the availability
of adequate nursing, as did mortality in the non-
specific pneumonia–diarrhea complex, which became
relatively more important when epidemic diseases
declined. Poverty, crowding, poor sanitation, and
hazardous work conditions became more important as
determinants of death, particularly in the cities. As a
result, the eighteenth century saw a divergence in the
life expectancy in the upper and lower classes, ac-
cording to Kunitz. His empirical evidence for this
conclusion is rather weak since it is only based on a
comparison of aggregate infant mortality rates in
England, France, Sweden, Germany, and Spain, and
with rough estimates of the standard of living in these
countries at the end of the eighteenth century.

The first part of Kunitz’ explanation, namely the
control of epidemics by means of isolation and better
hygiene, is much in line with Easterlin’s arguments. He
argued that technology (in a broad sense) is the main
determinant of the great mortality decline (Easterlin
1999). Easterlin argued that that the mortality decline
from the beginning of the nineteenth century onwards
is not due to economic growth and market develop-
ments but to public policy initiatives and new insti-
tutions based on new knowledge of disease. This could
explain the simultaneous mortality patterns among
countries despite differences in economic develop-
ment.

2.2 Cohort Explanations

Cohort explanations of the mortality decline refer to
features that initially affect only certain young age
groups but that may have long-lasting effects for the
groups involved. We mainly have improvements in
childhood conditions in mind, or even conditions
during the fetal stage that have lasting effects on health
and on the lifespan. Net nutrition is seen as the main
determinant of the development of cells, which is most
rapid during the fetal stage and which diminishes
gradually until the body is fully developed at an age
around 20, or a little later. Net nutrition is what is left
for the development of cells after nutritional claims
needed for other life-supporting claims and claims to
sustain work are accounted for. A low net nutrition
could thus either be due to a low nutritional intake or
to additional claims coming from diseases. Also, many
diseases not only make their own claims on nutrients
but also make it more difficult for the body to absorb
nutrients in general. This is the case for infectious
diseases. If cells and organs do not develop, children
may become stunted, become shorter in general and
less healthy. Thus we can basically differentiate be-
tween two types of cohort explanations for the

mortality decline, namely (a) increased nutritional
intake during the fetal stage and�or early years of life,
and (b) decreased claims during the fetal stage or early
years of life due to a reduction in diseases in the
mother or the child.

The importance of early childhood conditions for
later life has probably been well-known since time
immemorial. The idea is that each generation seems to
carry along the same relative mortality from childhood
to old age. Both medical and historical research on this
matter has expanded rapidly over the last couple of
decades (for an overview, see Elo and Preston 1992).

In this connection, the work by Barker (1994 and
elsewhere) has been of major importance. He has
summarized the medical evidence for the importance
of the nutrition of the fetus and newborn infant for the
health of the adult. Fogel (1996) has advocated these
ideas in historical research perhaps more than anyone
else. In addition, Preston and van de Walle (1978) for
urban France, and Fridlizius (1989) for Sweden,
emphasize the importance of cohort factors for the
mortality decline.

Steckel (1983) and Fogel (1996 and previous work)
use final body height as a measure of net nutrition
and health during childhood. Individuals who had
well-nourished and healthy mothers and were well-
nourished themselves during the fetal stage have a
lower risk of death during infancy. If they are well-
nourished and healthy their cells and organs develop
better and they reach greater heights and live a longer
life. Since net nutrition and not gross nutrition
determines health there is no direct link between gross
nutrition and height. Improvements in health and
height may either be a result of better nutrition (better
diet), or fewer claims due to diseases. Thus a decline in
the prevalence of smallpox, for example, has a positive
effect on height and extends the lifespan, everything
else being equal. The problem is that it is difficult to
evaluate how much of the improvement in health is
due to diet and how much is due to lower claims.
Calculating diets for premodern populations is a
difficult task (Fogel 1996), and it is even more difficult
to calculate claims. Still, historical records show
similarities between trends in height and gross con-
sumption (Fogel 1994, 1996), indicating that trend in
claims has been of minor importance. If that is the
case, then McKeown’s focus on gross nutrition can be
justified.

Undernourishment, whether due to a low or badly
composed intake, or due to an increased claim because
of diseases, may lead to a stunting of height or weight
and illness, diseases and mortality later in life instead
of increasing mortality in the immediate future. The
immediate relationship—i.e., the period link between
economy and mortality—is therefore much weaker
than what Malthus believed, according to Fogel. The
rather weak short-term relationship often found bet-
ween prices and deaths for many European countries,
shown by Lee (1981, 1993), Galloway (1988) and
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others, supports this interpretation (Fogel 1994). Thus
cohort factors matter more to the mortality decline
than period ones, according to Fogel.

A warning against an uncritical use of cohort-
mortality notions is implied in the findings by
Fridlizius (1989), who has shown that the mortality of
the Swedish cohorts born in the beginning of the
nineteenth century deviated greatly from what would
have been anticipated given their mortality at younger
ages. He called them deformed cohorts and saw the
excess mortality for men as due to high levels of
alcoholism during the 1830s and 1840s. Such life-styles
lifted their mortality above what would otherwise be
their ‘programmed’ level. Other analyses of aggregate
cohort mortality data also bring any strong cohort
effect of conditions in early life into question.

While Fogel was mainly concerned with chronic
malnutrition, we may also note that temporary
disturbances in nutrition, in particular during some
periods at the fetal stage, may also have long-lasting
effects on health, since later improvements cannot
always compensate for prior loss (Barker 1994).
Therefore, temporary malnutrition due to lack of
nutrients or to an increased disease load, whether of
mother or of child, may have long-lasting effects on
health and lifespan. It has, for example, been shown
for Sweden that the disease load in the first year of life
has a strong impact on mortality from airborne
infections and other diseases in later life (Bengtsson
and Lindstro� m 2000). Consequently, elimination of
temporary malnutrition, which is still a major problem
in many countries of the world, may cause another
long-term cohort decline in mortality.

2.3 Mortality Fluctuations

Another feature of the great mortality decline, as
observed by demographers, is that the mortality
fluctuations became much smaller in the nineteenth
century than they were previously. Its consequences
for the balance between the population and the
economy in the preindustrial society, and also its
effects on the mortality decline, have been contro-
versial. There are two schools of thought, and they
have reached very different conclusions. According to
those who analyze mortality crises (Meuvret 1946,
Goubert 1965), the reduction in such crises was a
major factor behind the secular decline in mortality.
This view gained support during the 1960s and 1970s.
WrigleyandSchofield(1981)showed,however, that the
elimination of crises accounted for only a small
fraction (about 10 percent) of the secular decline in
mortality in their analysis based on a large national
sample of English parishes. Many others also obtained
similar results (see Ortega Osona 2000 for an over-
view). This view is now questioned by Ortega Osona,
who has found that the conclusion of Wrigley and

Schofield holds true for England but not for Northern
Italy and New Castile, where the reduction of the
variability in mortality is important for the initial
decline in mortality.

3. Summary

Few scholars today will argue that a single factor is the
main determinant of the great mortality decline. Of
course, it is no coincidence that the greater resources
made available by the transformation of our econo-
mies in the eighteenth and nineteenth centuries runs
parallel with the great mortality decline and with the
fertility transition as well. In a millennial perspective,
these events took place at about the same time. That is
not to say that there is a close relationship between the
economy and the great mortality decline. On the
contrary, economic growth is not likely to be even a
major determinant, neither before the decline nor in its
initial stages, and perhaps far less than expected during
its later stages. Instead, the causes are multifactorial
and vary from the start to the end of the decline.

Parts of the initial decline may very well be the
results of pure luck—a spontaneous decline of the
aggressiveness of smallpox pathogens that were a part
of an old demographic pattern and not a result of a
modernization process. The development and com-
pulsory use of vaccine surely prevented the disease’s
return. Improvements in nourishment and in the care
of mothers and children had long-lasting effects on the
lifespan. Advancements in water supply and sani-
tation, as well as better housing, contributed to the
decline from the second part of the eighteenth century
onwards. Medical development in the twentieth cen-
tury prolonged life. The fact that health is determined
by net nutrition, intake minus claims, and that claim is
due partly to diseases, makes it difficult to evaluate the
determinants of the mortality decline. The influence of
conditions in childhood, as well as temporary ones on
mortality at older ages, also adds to the complexity.
The impact of each individual factor is therefore very
difficult to measure and requires a long series of high
quality data. Several variables, like the virulence of
pathogens and the claims on nutrients due to disease,
can at best be estimated indirectly, if at all. The
analyses based on highly aggregate longitudinal data
have identified the problems and directed us towards
the solutions. It is, however, more doubtful as to
whether solutions will be found at that level of
analysis. Perhaps the use of longitudinal microdata
will serve as an important complement, as it has in
other areas.

Thus the cause of the great mortality decline is
multifactorial and the importance of the various
factors changes over time. The factors are also
involved with each other. For example health is both a
cause and a consequence of net nutrition, and this
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makes it extremely difficult to measure the impacts of
each factor. Still it seems very unlikely today that the
initial part of the great mortality decline was a result
mainly of an increasing standard of living and of
intervention by man. From the nineteenth century
onwards, we are certain that improved nourishment
and various interventions have an impact on the
decline. One might therefore argue that the initial
decline is not a result of modern developments but
rather is a part of an old pattern, where the level of
mortality varied. If this pattern would have continued,
one could have anticipated an upswing in mortality
during the latter part of the eighteenth century, and in
fact such an upswing started in several European
countries around the middle of the century, although
it was only of limited strength. At present, we know
that improved nourishment, personal care, and vari-
ous public health measures mattered. Thus, we may
speculate that it was not the initial mortality decline
thatwas a result of the development of modern society,
but rather the absent increase. This leads us to a new
generalization of the demographic transition, where
the pretransition stage is characterized by changing
levels of mortality, not controlled by man, and
population growth varies as do nuptiality and fertility.
From around the middle of the eighteenth century this
pattern was broken and man determined levels of
mortality as well as fertility.

See also: Cohort Analysis; Demographic Transition,
Second; Infant and Child Mortality: Central and
Eastern Europe; Infant and Child Mortality in the
Less Developed World; Malthus, Thomas Robert
(1766–1834); Mortality, Biodemography of; Mort-
ality, Epidemiological, and Health Transitions; Public
Health
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Motherhood: Economic Aspects

The role of the female parent is crucial for social
reproduction and the economic status of women.
Motherhood, though particularly demanding while
children are ‘dependant,’ is a lifelong commitment.
The activities and responsibilities involved vary across
and within societies, and depend on their prevailing
division between mothers and fathers. Although
mothers’ direct contribution to childrearing is of
central importance, it has received less attention than
the indirect impact of motherhood on women’s paid
work. This question arises particularly in industrial-
ized economies, where paid workplace and home are
separate. It is relevant to the distribution of earning
and purchasing power between men and women,
especially those in couples. If motherhood impedes
women’s accumulation of human capital, or if decis-
ions about having children are influenced by the
earning opportunity cost, resource allocation is
affected (Cigno 1991). This entry focuses mainly on
the impact of motherhood on paid work in con-
temporary developed market economies, but starts
with the topic of mothers’ unpaid work.

1. The Mother’s Unpaid Job

The unpaid rewards and penalties of motherhood may
have escaped attention from economists (Rathbone
1917 is an exception) because of the difficulty of
valuing them on a money metric. Such quantification
could seem inappropriate for a ‘labor of love’, but the
element of selflessness in the ‘job description’ need not
mean that it deserves no credit. The cartoonist, Posy
Simmonds (1979) points this out in text for a spoof
military-style recruitment poster:

A mother provides a vital service to the country which often
goes unrecognised and unrewarded. Motherhood costs spare

time and the chance to travel. But it does bring much in
return: the chance to develop skills and resourcefulness.
Above all, it is a challenge and a chance to ser�e the country
in a worthwhile way?…Today’s young mothers have got a
job to do, whether it’s holding the fort single handed, being in
the thick of action in a playgroup or fighting dangerous
household germs?…It’s a good life in the Mothers, and it’s a
REAL job too.

In most societies the mother’s ‘job’ is a multifold
combination of manual and managerial tasks, but the
‘training’ is largely informal and starts when she is a
little girl. Besides producing and nurturing infants,
duties include taking a frontline interest in child health
and education. Mothers usually play a decisive role in
the allocation of consumption to their offspring. They
also have an important role in a child’s psychological
and social development. Mothers’ contribution to the
emotional work of maintaining a family and its social
network may last throughout their lives. Motherhood
is a necessary condition for becoming a grandmother,
in which role many women also contribute to family
welfare.

The greater is a mother’s own human capital and
economic autonomy, the greater is her potential to
achieve good outcomes for her children. In poor
countries, there is evidence of this in positive as-
sociation of maternal education and child survival. In
developed countries, there is evidence linking cognitive
development of children to, inter alia, indicators of
maternal inputs.

1.1 Domestic Production and the Domestic Di�ision
of Labor

The New Home Economics (e.g., Becker 1991)
recognizes that unpaid time in the home, combined
with goods purchased on the market, yields valuable
‘home production.’ Among home outputs, such as
meals and household repairs, are the production and
maintenance of the next generation and their human
capital. More children require a greater input of
parental time. Alternatively, time can be used to
improve the ‘quality’ of a given number. The parent
primarily involved is normally the mother. In two-
parent families, fathers generally spend less time than
mothers in childrearing and other domestic tasks,
though they generally provide more cash. In one-
parent families, usually lonemothers, all the parenting,
and most of the provisioning, falls on one parent.

The tendency for home production to be primarily
mothers’ business—rather than fathers’—is attributed
partly to biology, for example, because of women’s
ability to breastfeed. Becker (1991) argues that it is
reinforced by the scope for specialization (and trade)
between partners. The gains are increased if the market
pays higher rates to men than to women. The
inevitability of such specialization is debatable (Joshi
1998), and its attractiveness to a mother depends on
the security of her claim on the father’s earnings. In
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many parts of the world this has never been very
reliable, and in others the structure of paternal
financial obligations is weakening (Folbre 1994).

1.2 Other Unquantified Benefits and Costs of
Motherhood

Before turning to the more quantifiable costs of
motherhood, its benefits must be acknowledged.
Mothers (fathers too) usually benefit directly from a
loving relationship with their children, and from
taking a pride in them. Under some circumstances
children provide help, social status and security, or
assure a lineage. The kin group, indeed wider society,
can benefit from effective child rearing, and so do
children themselves. Most of these items may be
considered ‘noneconomic’, but they underlie the ‘de-
mand’ for children despite their costs. Some of the
costs of childrearing are also fairly intangible, such as
the worry, fatigue, and the risk of grief. In poor
countries there are also still serious health hazards
associated with childbirth.

2. Earnings Costs of Motherhood

Besides the direct material costs of material expen-
diture on children, there are indirect costs of mothers’
forgone earnings. Where maternal duties displace
productive work, motherhood has an economic ‘op-
portunity’ cost. If a mother’s earnings would be higher
without children, there is an earnings shortfall due to
motherhood. Conversely, if she maintains the higher
earnings trajectory by not having children, some of her
output has been gained at the expense of forgone
motherhood.

The time costs of motherhood are not only diverted
from paid work. Leisure, sleep and freedom of
movement may also be affected. Forgone earnings
(and forgone nonpecuniary benefits of employment)
do not arise in cases where the woman is not expecting
to do paid work in any case, or where she can combine
productive work with taking care of her children.
Various arrangements for nonmaternal care permit
mothers to spend time in paid work, reducing or
eliminating the lost earnings, though childcare may
have to be purchased.

Thus, the prospect of forgone earnings varies by
context, as well as the number and timing of births. It
becomes important where childless women would be
lifelong full-time members of a labor force, where
workplaces are unsuited to simultaneous childcare,
and where care by the mother is the major mode of
care for pre-school children. If hours of employment
are inflexible, mothers may not be able to earn at all,
but where nonstandard hours are available, mothers’
earnings may be modified. The earnings costs of

motherhood are amplified if the opportunity to ac-
cumulate earning power through experience and train-
ing depends on continuous full-time employment.

2.1 An Example from the USA

Calhoun and Espenshade (1988) attempt to quantify
lifetime foregone earnings for US women on the basis
of data observed mainly in the 1970s. Allowing for
effects on participation, hours and rates of pay, they
estimate average forgone gross earnings, for white and
blackwomen, by number, timing and spacing of births,
and educational level. The central estimate for white
women with two children is about 10 percent of
potential earnings over the ages 25 to 54, five times
greater than the cost for blacks, who reduce market
hours less. The estimated earnings costs rise with the
woman’s education, and, roughly proportionally, with
the number of children. Deferring childbearing re-
duces the earning loss somewhat for whites, but had
the opposite effect for blacks, while effects of birth
spacing are minor. This study illustrates the diversity
of earnings effects implied in one country by the labor
market patterns of a particular period. It also points
out that the estimate of US$25,000 forgone per (white)
child (1981 prices), is very much less than the direct
expenditure costs, which the authors put around
US$80,000 over the first 18 years. Among other
expenditures, this includes the purchase of daycare
services associated with the employment of US
mothers of preschool children.

2.2 A British Example

A similar exercise was attempted for the UK by Joshi
(1990), but estimating typical, rather than average
profiles. Based on behavior in 1980, the illustrative
mother would remain completely out of employment
while she had children under school age. She would
return to employment part-time initially and when she
eventually resumed full-time, her rate of pay would
fall short of her childless counterpart, assumed to earn
full-time continuously, and to gain increments there-
by. An additional feature of the British model is an
extra pay penalty in part-time jobs. Though a common
solution to reconciling domestic and market claims on
time, these are generally low status, low skill, dead-end
jobs, off any career track. Downward occupational
mobility on re-entering employment was also com-
mon. The estimated foregone earnings are illustrated
for two children. On central assumptions, the sum
forgone was around half potential lifetime earnings
after childbearing at age 25. In further contrast to the
US estimates, the costs did not increase in proportion
to the number of births. There appeared to be
economies of scale in having extra children, when the
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pre-school care is self-provided. If births are reason-
ably closely spaced, the next child can, for some years,
‘free ride’ on the fact that the mother would be at home
anyway. Another contrast to the US estimates is that
the earnings costs in the UK are of a similar order of
magnitude to direct costs (Davies and Joshi 1995).
This partly reflects more purchased child care in the
US but perhaps also more medical expenditure.

2.3 Foregone Earnings in Some European Countries

Estimates of typical lifetime earnings in other Euro-
pean countries (Joshi and Davies 1992), based also on
data from around 1980, showed further international
contrasts. While the trajectories of interrupted lifetime
earnings were quite similar to the British in West
Germany, the Swedish scenario showed a much
smaller dip in lifetime earnings. Swedish institutions
permit mothers to maintain labor force attachment
through parental leave when their children are infants
and, while their children are small, to work reduced
hours, at no hourly pay penalty and with cheap, high-
quality daycare services. The results for France polar-
ized into those for the high skilled, where mothers of
one or two maintain almost continuous full-time
employment, and a low-skill scenario involving long
absence from paid work. In the first case, there was
little loss of earnings until the third child; in the other,
the earnings costs were greatest for the first child. This
exercise serves to illustrate the importance of public
policies in shaping these patterns. Where daycare is
subsidized and publicly provided, as in France and
Sweden, mothers’ engagement in paid work is less
perturbed than where mothers must make and fund
their own arrangements on the market or informally.

2.4 British Forgone Earnings Updated

The picture of the earnings losses of the ‘typical’
British mother became out-dated. By the 1990s the
maternal employment had risen. ‘Family friendly’
employment practices, such as flexible hours and
career breaks, started to gain currency. Maternity
leaves permitted career women to return to their full-
time jobs, and they turned increasingly to the market
for daycare services from nannies, nurseries or child-
minders. Very little of this was subsidized by either
employers or state, until the very end of the decade.
The US, by contrast, was already subsidizing daycare
through tax deductions and Welfare-to-Work Prog-
rammes. Informal care by grandmothers, fathers and
neighbors remains important but unsubsidized and
unregulated in the UK. Davies et al. (2000) present
an update of the estimates of foregone earnings in the
UK, comparing the pictures generated by employment
patterns around 1980 and 1994. The illustrative
individuals are also given three educational levels. A

polarization among mothers emerges again. For
women with low skill, the loss of earnings has if
anything increased, for the graduates the costs have
diminished, close to zero for one or two children. For
the mid-skill woman, forgone earnings have dimin-
ished moderately, reflecting her increased propensity
to earn while her children are small. In contrast with
the earlier US results, forgone earnings vary inversely
with education.

2.5 Effects of Motherhood on the Rate of Pay

There have also been studies in several of the differ-
ences in rates of pay received by mothers and other
women. Such a ‘family gap’ may become more salient
as a source of low pay among women as the gender pay
gap narrows. It may arise partly from superior initial
earning power of women without children, but also
because of interrupted employment experience, and
the current constraints of maternal responsibility on
productivity or bargaining power. Among seven
industrial countries studied in the 1990s, the UK had
the largest unadjusted family gap (mothers aged
24–44, 15 percent below the hourly pay of their
childless contemporaries, particularly attributable to
the part-time penalty in that county (Harkness and
Waldfogel 1999)). This contrasted with a wage lead for
mothers in Australia, negligible differences in Sweden,
Finland and Canada, and more modest gaps in
Germany (3 percent) and the US (9 percent). Re-
gression estimates which control for education, age,
ethnicity and place of residence find negative effects of
increasing number of children on wages in all
countries, greatest in the UK, where one child lowers
the predicted wage by 9 percent, two children by 28
percent and three by 35 percent. The estimates in other
countries are considerably less, for the impact of two
children the runners up are 12 percent in Germany, 11
percent in Australia and 8 percent in the US. Countries
with more labor force withdrawal by mothers tend to
have the larger family gaps in women’s pay. The link
between employment interruption and low wages for
employed mothers is also apparent when comparing
women within countries (Waldfogel 1997, Joshi et al.
1999). These analyses suggest that maintaining em-
ployment continuity through taking maternity leave
protects women from the pay penalties of mother-
hood, but this is a recent phenomenon. Thus the pay
penalties of motherhood are not universal or in-
evitable. They are affected by decisions of private and
social policy.

2.6 Mothers’ Forgone Income

Whatever the size and composition of forgone
earnings their cost is not necessarily borne only by the
mother. In the first place, if she is taxed on her
earnings, the state loses taxes. If she pools her net
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income with a partner, this pooling will spread the rest
of the loss. Her partner is deprived of some share of the
cash that would otherwise be earned. Davies and Joshi
(1995) show that in the central British case (1980-
based) the earnings costs of motherhood are spread
roughly equally between the state, the woman and her
partner (assuming partners split net income). If the
partner does not contribute to the woman’s support,
or is absent, she bears the earnings cost net of taxes
and state benefits paid for children. Lone mothers face
a double demand on their time as sole caregivers and
sole breadwinners. Societies have tried various pack-
ages of policy to relieve this squeeze—state benefits,
state childcare, collection of support from fathers,
fostering and the support of the extended family.

Where pension entitlements are earnings-related,
some of the earnings loss is deferred to old age. Unless
pension systems deliberately compensate childrearing,
mothers who have had interrupted earnings tend to
face old age on lower pension than childless women
and men, and their savings may also be lower. This
shortfall of income in old age may be recompensed, in
cash or services, by the children, depending on their
earning power and whether such a claim on them is
acknowledged. The issue of mothers’ incomes in old
agewill remain important into the twenty-first century.

3. Conclusions

The costs of rearing children may not all fall on
mothers, they are usually shared by fathers and often
at least partly subsidized by state services and trans-
fers. They may be cut at the expense of the quality of
the upbringing children receive, or, alternatively, if
there are efficiency gains from rationalizing adult time
inputs. International experience demonstrates that
there is already a variety of ways in which paid work
and parenthood are combined.

Although it is generally believed that better earning
opportunities for women discourage childbearing, or
lead to its postponement, the material reviewed here
suggests that the terms on which motherhood and paid
work may be combined can vary greatly, and hence the
tradeoff between them is not immutable. It is affected
by the organization of employment, the organization
of state services for childcare and education, by the
structure of state transfer systems and by the contri-
butions made by fathers in time and cash. A mother’s
time is an important input into childrearing, but it is
not the only one, and women’s contribution to rearing
children has never been their only one to the economy.

See also: Childbearing, Externalities of; Divorce and
Gender; Family and Gender; Family Bargaining;
Family Law; Family Theory: Economics of Inter-
generational Relations; Family Theory: Economics

of Childbearing; Family Theory: Economics of
Marriage and Divorce; Family Theory: Feminist–
Economist Critique; Fatherhood; Feminist Eco-
nomics; Feminist Legal Theory; Fertility of Single and
Cohabiting Women; Gender and Feminist Studies in
Economics; Gender and the Law; Gender, Economics
of; Household Production; Land Rights and Gender;
Lone Mothers in Affluent Nations; Lone Mothers in
Nations of the South; Male Dominance; Marriage and
the Dual-career Family: Cultural Concerns; Mother-
hood: Social and Cultural Aspects; Partnership
Formation and Dissolution in Western Societies;
Poverty andGender inAffluentNations;Repartnering
and Stepchildren; Reproductive Rights in Affluent
Nations; Reproductive Rights in Developing Nations;
Rural Industrialization in Developing Nations and
Gender; Teenage Fertility
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Motherhood: Social and Cultural Aspects

To understand motherhood one needs to look at how
it is personally experienced, socially organized, and
talked about publicly and among scholars. Changes in
women’s lives, contested understandings of gender,
sexuality, family, new reproductive technologies, and
political debates on the welfare state, and on popula-
tion, development, and environment show that there
is little agreement on the meaning of motherhood. In
the scholarly literature, the recognition of diversity has
replaced the search for generalizing accounts. In many
accounts, the framing has shifted subtly from that of
oppression to motherhood as cultural resistance. The
assumed determinacy of biology has been abandoned,
although issues of the body and biology return again
and again to unsettle social and cultural explanations.
Methodologically, research shifted from outsider,
expert stories to a focus on experiences of mothering
and of being mothered. Publicly, talk of motherhood
is framed by the idea of choice. Scholars pursue
increasingly complex questions about motherhood
through hotly debated theories of embodiment and
biology, sex and gender, subjectivity and relationships,
connectedness and autonomy, and the ethics of care,
crossing disciplinary borders, and blurring the lines
between science, philosophy, and literature. The area
is truly interdisciplinary. For some, the social and
cultural dimensions of motherhood are produced
discursively. The concept of motherhood is now often
mined as much for its symbolic and ideological
significance as for an empirical referent.

Scholarly theories shape cultural meanings of
motherhood and the politics of motherhood shapes
scholarship. The story told here is a situated account
that centres feminist work and directs attention to
important connections rather than providing an ex-
haustive review. The empirical relationship between
changes in how motherhood is organized, experienced,
and debated should be located in different regions’
own historical contexts. Yet, in all disciplines, dis-
cussion of motherhood has been shaped by feminist
politics and scholarship. Feminist scholarship devel-
oped in the context of universalizing and biologically-
based accounts in which motherhood appeared as
natural, unchangeable, private, and thus outside poli-
tics and culture (de Beauvoir 1960, O’Brien 1981).
Historically, dualistic understanding of the relation-
ship between nature and culture in the West had meant
thatmotherhood andnaturewere associated culturally
and devalued empirically (O’Brien 1981, Rothman
1989). If motherhood was outside politics and culture,
there was little to discuss or change. In practice, poor
or minority women’s fertility and mothering had long
been of public and political interest. Feminism, New
Left, Gay and Lesbian, and other social and counter
cultural movements challenged the separation of the
social and natural, public and private, turning mother-

hood, family, sexuality, and culture into political
issues and giving motherhood the new contested
cultural meanings it has today.

How did the social meanings of motherhood be-
come so contested? British scholars (Boulton 1983,
Oakley 1979) explained that thinking had been
dominated by biologically and psychoanalytically
oriented theories that saw mothering as largely in-
stinctual, the fulfillment of mature femininity, and
adaptively tailored to the needs of the uniquely
dependent human infant. These views were inaccurate,
they argued, and helped make mothering oppressive.
Historical research became a way of testing and
challenging taken-for-granted meanings of mother-
hood. It shows, for example, that motherhood was not
always emotionally or socially central in mothers’ lives
(Badinter 1981), and anthropological research docu-
ments the cross cultural variability in birth mothers’
responsibility for children. Then why does an ex-
pectation of ‘intensive mothering’ (Hays 1996)
organize many Western mothers’ experience? Cross-
culturally and historically, motherhood and children
have enormously variable social meanings. One can
think of children as ‘cultural objects,’ and thus the
meaning of those who mother these cultural objects
varies with the meaning of children. One can see
pressure towards intensive mothering as rooted in the
cultural idealization of children as sacred and innocent
(Zelizer 1985) that emerged in the nineteenth century.
Intensive mothering, others add, serves both capital-
ism’s interests, and men’s. Behind the general ideal-
ization, children of different race�ethnic mothers can
be valued differently in terms of investment in their
health, education, or welfare. Children’s different
social worth and their mothers’ differently valued
maternal identities may be inscribed in social policy
(Solinger 1992). More disruptive to common sense
understandings is that giving birth does not necessarily
mean that a woman is socially or legally recognized as
a mother. Women are often encouraged to think about
pregnancy and maternity as part of an achieved
identity which only some women have the right to
claim and which it is their responsibility to get right.
Scholarship also shows that popular understanding of
motherhood in terms of choice is misleading, and
hides the lack of choice open to many women.

Sociological research first exposed mothers’ role
conflict and role strain (Bernard 1974, Lopata 1971)
and later showed the new forms of inequality mothers
face as they manage both paid work and motherhood
(Hochschild 1989). Mothering can be understood as
unpaid, culturally devalued reproductive and caring
labor in a society characterized by a separation of
public and private spheres and dominated by market
exchange value. But this leaves mothering as a re-
lationship under-theorized. Moreover, the framing
doesn’t always fit. It misses the interdependence of
public and private spheres and the fact that caring isn’t
always private but may be low paid work done by
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race�ethnic minority persons. Rich (1976) distin-
guished between the institution of motherhood that
was oppressive, and the relationship of mothering
which was a potential source of joy and strength.
Psychoanalytic and psychological accounts had theor-
ized the mother–child relationships. But they had
tended to universalize a culturally specific view of child
development that emphasize the need for uninter-
rupted nurturance from a solitary psychological,
always available, parent (usually the mother) over the
importance of a network of caring relationships in
children’s lives. More sociological accounts challenged
these ideas for their sexism, ethnocentricism, and
unrealisability. Ironically, in the late nineteenth
and early twentieth centuries, the privileging of the
mother–child bond was part of cultural changes that
enabled mothers to challenge fathers’ ownership of
children, allowing them to claim custody in cases of
separation and divorce, and later opening professional
opportunities for women in social work and child
welfare. By the 1980s, feminist analyses (Benjamin
1988, Chodorow and Contratto 1992) were explaining
that prevailing theories of child development con-
tributed to a cultural fantasy of the perfect mother that
devalued the actual work mothers did and encouraged
mother blaming. From Benjamin (1988) one learned
that children’s recognition of the mother’s auto-
nomous subjectivity was important for healthy
child-development; thus mothers’ demands for some
autonomy were not merely the demands of selfish
women. Cross-cultural research and the experiences of
race�ethnic minorities in the US (Collins 1994, Glenn
et al. 1994) also show that shared caring, mothering
other women’s children, or being an economic
provider are considered part of good mothering in
different contexts. To make intensive mothering cen-
tral to social definitions of good mothering was to
privilege idealizations of white middle-class family life
and was race and class biased. Research shows that
prevailing academic theories about good mothering
become embodied in policies and laws which regulate
and control mothers, especially those who don’t fit the
white, middle-class, heterosexual family model on
whose idealized experience the theories were first
based.

Early research exposed the oppressions in mothers’
lives that cultural romanticization made invisible
(Bernard 1974, Firestone 1970, Lopata 1971, Oakley
1979, Rich 1976). Research also showed that many
women in Western industrialized countries were
marrying later, having fewer children, having them
later in life and thus spending less of their lives actively
involved in mothering, living in a far greater variety of
family arrangements (Eichler 1983, Stacey 1990), yet
retaining motherhood as a central identity in their
lives (McMahon 1995). Also, more women were
having children outside legal marriage, fewer ‘unwed’
mothers were giving children up for adoption and
childlessness was talked about as a valid option. In the

US, the economic costs of parenthood have risen and
are increasingly privately borne by women. Most
Canadian and US mothers of preschool children are
now employed outside the home, but still do most of
the work of mothering, which is framed by an ideology
of intensive mothering. Mothers often embody the
cultural tensions of their societies, trapped in the
contradictions between the ideals, values, and logic
that organize the world of paid work and those that
are believed to organize family life. Whether they are
mothers or not, women remain defined in relation to
motherhood. Despite romantic ideologies, mothers
and their children may be treated as of little public
value, given little support, be isolated or marginalized,
or blamed for a variety of society’s ills. The gender-
neutral term of parent often replaces the use of mother
or father. However, in the context of unequal re-
sponsibility for the care of dependent children and
unequal access to the resources necessary to meet these
responsibilities, Fineman (1995) explains, the gender
neutrality of social policy discourse and of family law
harms mothers and children. Mothering may be seen
as maternal practice and a positive discipline that is
oriented towards the preservation of children’s lives,
the fostering of emotional and intellectual develop-
ment, and preparing children for their roles in life by
making them socially acceptable (Ruddick 1989).
Thus, it is useful to look at mothering as a relationship
of care and responsibility rather than a genetic one. By
centring the experiences of white middle-class mothers
in heterosexual families in emerging studies of mother-
ing, however, there was danger of creating new kinds
of universalizing and ideological accounts. Until
recently, the diversity of mothering remained largely
invisible. Only slowly, for example, did mothers’
experiences under slavery, of leaving their own
children to care for privileged women’s children, of
mothering in a racist society, or in war zones, or civil
war, of migration and immigration, of shared
community responsibility for childrearing, of ex-
treme poverty and infanticide, of lesbian mothers’
struggles for custody, that is, of the roles of race,
class, heteronormativity, and poverty in organizing
mothering enter dominant understandings of mother-
hood.

Feminism earned the misleading reputation of being
anti-motherhood (Umansky 1996) and of promoting
selfishness. How could one value mothering and also
criticize it—even if the criticisms were really of com-
pulsory motherhood and the patriarchal conditions
under which women mothered? Chodorow (1978)
clearly values motherhood yet asks why women want
to mother. She argues that the proclivity to nurture
becomes embedded in women’s personality because,
unlike boys for whom separation and differentiation
from the mother are central to psychosexual identity
development, girl’s identity develops around a con-
tinuity of connectedness with the mother. Girls,
therefore, grow up with greater relational capacities
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and needs than men and with psychological senses of
self-in-relationship that directs them towards mother-
hood. She explains that men need to become equally
engaged in parenting for their own growth and
development, so that men and women can be both
nurturant and autonomous and the world a better
place. Critics argue that this reduces social change to
psychological rather institutional transformation.
Chodorow identifies the social value of care and of
subjectivities grounded in connection and relation-
ships rather than in masculinist values of separation
and autonomy. French feminism�postmodern fem-
inism attempts a different kind of appreciation of the
maternal. The importance of a potentially libertory
prelinguistic, imaginative, chaotic, pre-oedipal phase
of union with the mother is recovered from an abject
existence and the privileged role of the oedipal phase
in child development is recast as entry into the
regulatory symbolic order, a repressive world of
logocentric, phallocentric language culturally symbol-
ized in and by ‘the father.’ In other words, new
scholarship profoundly challenges the cultural and
academic devaluation of the maternal.

The 1980s brought increasingly positive experience-
centered accounts of mothering. Literary work by
African-American and other ethnic�race minority
women in the US honored their mothers and their own
experiences as daughters. Research on the social, not
just private, value of caring and caregiving prolif-
erated. For Ruddick (1989), maternal practice could
develop alternative values of care and nurturance
capable of resisting oppression and conflict. Mother-
hood, as the physical embodiment of connectedness,
challenged the dominant political culture of separation
and individualism that underlies the commodification
of human relationships, Rothman (1989) argued.
Mothering allowed oppressed communities to survive
and struggle against inequality (Collins 1994). The
political potential of motherhood to rehabilitate social
relationships of care and connectedness (Fineman
1995, Rothman 1989), to culturally resist commodi-
fication (Hays 1996), and build community (Umansky
1996) have been persistent themes in feminist work.

At first the move towards a positive re-evaluation
of mothering and unpaid caregiving positioned gender
as the key explanatory variable over race, class, or
heterosexuality. By virtue of being mothers, do women
develop special knowledge and moral qualities?
Mothers’ own accounts often express this belief. Were
these more positive scholarly accounts of motherhood
essentialist and did they universalise maternal nurtur-
ance as constitutive of (all) women’s identities and
reproduce ideological stories that oppressed mothers?
Although research showed that mothers tend to
experience their mothering as an expression of love,
mothers can have multiple and different relationships
with children, whether instrumental, contractual,
caring, moral, or even violent. The question lingers,
however, as to whether there is something unique in

the activities of caring, empathy, attentiveness, and
responsiveness to children (or dependent others) that
could develop social values of caring, enrich demo-
cratic society, and make the world a better place. The
difficulties of juggling optimistic and negative inter-
pretations of motherhood, of emphasizing the struggle
for equality in terms of sameness or recognizing
difference (the differences mothering makes in
women’s lives, or differences among mothers, for
example), of minimizing sex differences or reclaiming
motherhood as special, remain a central tension or
paradox in feminist analyses of motherhood.

New theories about sex and gender, about situated,
embodied subjectivities, about socially constructed
emotions and experience problematize motherhood.
In new research, minority women’s experience is
increasingly centered, difference is depathologized,
gender and the body retheorized, sex�gender systems
analyzed as power regimes, motherhood seen as a
gender masquerade, and mothers’ sexual identities
reclaimed. More is known about the diversity of
mothering; about how race�ethnic minority mothers
teach their children to resist and survive in a racist
society, how mothers of children killed in war may
claim political agency and public voices as mothers,
and how desperately poor mothers in a Brazilian
suburb ‘let go’ and neglect sickly children. We learn
that mothers of disabled infants may feel themselves
blamed for producing a less than perfect baby and
define their children as special gifts, and that while new
reproductive technologies may change women’s ex-
perience of pregnancy, surrogate mothers and gamete
donors and their recipients can resist economic and
technological definitions of their unusual relationship
by defining the exchange as the gift of life. Young
alone mothers can resist the cultural association of
heterosexuality and motherhood and reject the social
disparagement of their maternity and see themselves
as mature and responsible parents. Lesbian mothers,
who may have to struggle for custody of their children,
can resist but also reproduce conventional under-
standings of motherhood. Mothers struggling with
postpartum depression can use illness to politicize
motherhood, and unsettle prevailing theories about
social movements. Understandings of motherhood are
expanded by learning that nonbirth mothers may
‘othermother’ children from their communities, in-
fertile women may be blamed for their infertility,
prospective adoptive parents may try to naturalize
adoption by waiting for their baby ‘out there,’ and
childless women are often still seen as selfish. In
contrast to the diversity and despite gender neutral
talk of parenting, mothers are still held responsible for
their children in ways fathers are not and, unlike in
many Scandinavian countries, there is still little social
policy support for childrearing in the US. Scholarly
analysis often inverts popular fears about mothers
becoming too individualistic by asking if the real risk
to a caring society may come from the individualism
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that is embedded in social and economic restructuring
in accordance with market forces.

Despite motherhood’s aura of intimacy, its mean-
ings are political and metaphoric. Talk about mother-
hood carries coded messages about race, class, gender
and sexuality, epistemology, political order, the mean-
ing of the good society, and so on. The abortion
debates in the US were about the meaning of mother-
hood and its place in women’s lives (Ginsberg 1989).
Moral panics about unwed mothers in Great Britain
were about immigration, race, patriarchal heterosex-
uality, public responsibility for child rearing, and the
social role of the State (Phoenix et al. 1991, Silva
1996). Lone mothers were often blamed for Britain’s
‘moral decay’ and we can see the withdrawal of public
support for lone mothers and shifting costs to absent
fathers as part of the dismantling of the welfare state.

The motherhood of women in the poorer nations of
the South is often talked about in terms of population,
development, and environment. Population control
policies embedded in development aid packages may
organize maternity. Some feminists from the South
(Akher 1999) turn to community and women’s
indigenous gendered knowledge rather than to notions
of individual rights for liberatory analyses of mother-
hood. Others caution that although birth control may
be coercively encouraged by some patriarchal nation
states in the South and financial and development
organizations in the North, it is a mistake to see
modern technologies as inevitably patriarchal and
unhelpful to women or to dismiss contraceptive
technologies, individual choice or reproductive rights
as western impositions. It might be better to recast
Western rights discourse in a more ‘referential uni-
verse,’ and thereby transform the classical liberal rights
model so that it emphasizes the social nature of rights
and the multiple nature of different individuals’
identities (Correa and Petchesky 1994).

Motherhood is a difficult issue not only because of
its unstable empirical and politicized meanings but
also because representations of motherhood, even in
academic work, are often projections of individual and
collective identities, what we feel is important to
society, and the kind of persons we like to think
women (and men) are, or are capable of being. Thus,
despite all the changes, talk of motherhood still comes
very close to the heart.

See also: Androgyny; Families and Households,
Formal Demography of; Family and Gender; Family
Bargaining; Fatherhood; Feminist Theory; Gender
and Feminist Studies; Gender, Class, Race, and
Ethnicity, Social Construction of; Gender Ideology:
Cross-cultural Aspects; Lone Mothers in Affluent
Nations; Lone Mothers in Nations of the South; Male
Dominance; Masculinities and Femininities; Mother-
hood: Economic Aspects; Nation-states, Nationalism,
and Gender; Poverty and Gender in Affluent Nations;

Poverty and Gender in Developing Nations; Repro-
ductive Rights in Affluent Nations; Reproductive
Rights in Developing Nations; Rural Industrialization
in Developing Nations and Gender; Sex Differences in
Pay; Sex Segregation at Work; Sexuality and Gender;
Small-group Interaction and Gender; Social Move-
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M. McMahon

Motion Perception Models

A motion perception model is a theory or computation
that relates visual stimuli or visual scenes that contain
motion to the motion perceptions and motion-related
actions of observers. We restrict ourselves here to
formal mathematical and computational models. We
can know about another person’s perceptions only by
his or her observable responses. Therefore, the input
to a motion model is a quantitative description of a
stimulus or scene, the output is a predicted response.
In a mathematical motion model, a stimulus (such as
a moving sinewave grating) is described by an equa-
tion. For example, a mathematical theory might make
a prediction, for sinewave gratings, of the probability
that an observer could correctly discriminate a par-
ticular leftwards-moving grating from a rightwards-
moving grating.

In a computational theory, the stimulus typically is
described in terms of an x, y, t cube (see Fig. 1a). For
example, the scene facing a pilot landing an airplane
can be described in terms of the luminance at each
point (x, y) of the pilot’s visual field as a function of
time t. The theory might predict the pilot’s perceived
orientation and velocity relative to a runway. In a
psychophysical experiment (in an aviation simulator),
the perception would be measured by asking the pilot
to set a marker to the spot at which he believes the
aircraft is heading at the moment of testing. In a more
complex simulation, the theory would predict the
manipulation of the controls in a real or simulated
aircraft.

Motion theories themselves break down into com-
ponents: pure motion processing, and subsequent

perceptual, decision, and motor components. Even the
pure motion processing is now believed to consist of
several stages: motion direction is computed first, then
velocity, then more complex motion computations
that incorporate velocity at many locations to derive
velocity gradients—curl, shear, and divergence—and
finally, structure-from-motion, a computation in
which the 3-D structure of an object or environment is
derived from the complex properties of the 2-D motion
field.

1. Historical Background

The formal psychophysical studyofmotion perception
is usually traced to Exner (1875), who produced a
spark at one spatial location x

�
followed after a short

interval ∆t by a spark at an adjacent location x
�
. For

a wide range of distances ∆x between the locations
and of time intervals ∆y, observers perceived motion
between the two locations. This is often called ap-
parent motion (in contrast to real motion), because
there is no instantaneous movement of the stimulus.
Exner’s observations, elaborated by Wertheimer
(1912), ultimately became a cornerstone of Gestalt
Psychology as the Phi phenomenon: The whole, which
includes a perception of motion, is more than the sum
of the parts—two static flashes.

One might have expected that demonstrations of
stroboscopic motion in the 1830s, which preceded
Exner, and the later advent of motion pictures early in
the twentieth centurywould have demystified apparent
motion. It is perfectly obvious that as the number of
frames per second in a motion picture increases, its
representation of motion more and more closely
approximates real motion. Phi is a special case of only
two frames of a movie that depicts motion. Although
a simple theory that encompasses both sampled
(apparent) and continuous (real) motion was pub-
lished by Fourier (1822), it was not applied to motion
until more than 150 years later.

2. Fourier Analysis of Motion Stimuli

Fourier analysis is now regarded as the default motion
model, or better perhaps, as the default description of
motion itself. As noted above, when color is neglected,
a stimulus is characterized by the luminance falling at
a point x, y at time t in the 2-D visual field. Suppose
the x dimension is sampled at n

x
points, the y

dimension at n
y

points and the t dimension at n
t

points. Then it requires N� n
x
�n

y
�n

t
points to

describe the visual stimulus. In computer terminology,
one would say the n

x
, n

y
, n

t
stimulus cube consists of

N voxels (units of volume). Whereas visual space is
three-dimensional (it takes three numbers to describe
the location of a point in 3-D space), the dimen-
sionality of the stimulus cube is N, because N numbers
are required to describe it.
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Figure 1
(a) A stimulus cube illustrating eight successive frames in the left-to-right movement of a vertical black bar. (b) An
x, t cross section of (a). (c) Same as (b) with a sinewave (the dominant sinewave component in (a) superimposed. (d)
x, t cross section of a sinewave grating that is moved continuously. The arrow represents the direction of movement.
(e) x, t cross section of a sinewave grating that is sampled every 90 degrees. The arrows represent directions of
movement. (f ) Fourier amplitude spectrum of (d). The axes represent the frequencies f

x
and f

t
of the Fourier

components. The weight of the points represents the amount of the indicated component. The arrow(s) represent
the Fourier component(s) corresponding to the direction(s) of movement as (e). (g) Fourier amplitude spectrum of
(e). Axes similar to (f ) (after Chubb and Sperling 1985 and 1989)

A discrete Fourier transform describes an n
x
, n

y
, n

t

stimulus cube as the sum of N� n
x
�n

y
�n

t
sine and

cosine component waves. The Fourier representation
is equivalent to a rotation in N-dimensional space.

That is, the same space-time stimulus is simply viewed
from a different vantage point; all the relational
properties within the stimulus remain unchanged. The
Fourier representation of a sampled motion stimulus
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(e.g., a Phi stimulus or a motion picture) has all the
same components as the continuously moving stimu-
lus plus some extra components that represent the
sampling function (Fig. 1). Watson et al. (1986)
propose a useful rule of thumb to determine whether
an observer can discriminate a continuously moving
from a sampled stimulus: Discrimination requires that
at least one of the extra temporal frequencies intro-
duced by sampling is less than 30Hz and less than 30
cycles per degree (cpd).

The Fourier representation of the typical Phi
apparent-motion stimulus contains many sampling-
produced frequencies below 30Hz and 30cpd. There-
fore, according to the Fourier model, Phi is easily
discriminable from a continuously moving stimulus.
But it is perceived as moving because it also contains
the same motion components as a continuously mov-
ing stimulus.

3. Reichardt Detector for First-order Motion

The Fourier model is a descriptive theory. It does not
specify the actual processes by which motion is
perceived. The first computational motion process
theory was proposed by Reichardt (1957, 1961) to
account for motion-induced responses of the beetle,
Chlorophanus. Reichardt’s theory was adapted for
human vision by van Santen and Sperling (1984,
1985). According to their theory, corresponding to
every small neighborhood of the visual field, there is
an array of Reichardt detectors of different scales
(from small to large) and different orientations (from
0 to 179 degrees) that compute motion direction in this
neighborhood. Motion is detected according to a
voting rule, that is, a rule for combining the outputs of
the detectors. The voting rule that seems to be used for
computing motion direction when there are many
oppositely directed motions (as is typical in sampled
motion), is to choose the direction that has greatest
number of Fourier components above threshold, i.e.,
the greatest number of active Reichardt detectors
(Sperling et al. 1989).

Figure 2 shows an elaborated Reichardt detector
(ERD). SF

A
and SF

B
represent spatial filters in

adjacent spatial locations. To detect left-to-right mo-
tion, the output of SF

A
is delayed by filter TF. When

an object traveling in the external world from SF
A

to
SF

B
reaches SF

B
with the same delay as TF, then the

direct signal from SF
B

and the delayed signal from
SF

A
both arrive at the comparator at the same time.

Basically, a delay-and-compare computation is at the
core of all motion theories; in the Reichardt detector
the comparison operation is multiplication (covari-
ance).

It is assumed that the inputs to a Reichardt detector
are point contrasts. That is, the contrast of the mean
luminance l

�
is taken as zero. A point contrast less than

Figure 2
Elaborated Reichardt Detector (ERD). It computes
motion direction from two inputs that sample the
visual display in two spatial areas A and B. SF

A
and

SF
B

denote the linear spatio-temporal filters (receptive
fields) that may have different spatial distributions. In
the R (‘right’) subunit of the detector, the output of
SF

A
at A is delayed by the temporal delay filter TF and

then multiplied (�) with the direct output from SF
B
. In

the L subunit of the detector, the output of SF
B

is
delayed by the temporal delay filter TF and then
multiplied with the direct output of SF

A
. The sign of

the difference between the outputs of L and R subunits
determines the perceived direction of motion. Outputs
greater than zero indicate stimulus motion from A to
B; outputs less than zero indicate stimulus motion from
B to A (reproduced by permission of the Optical
Society of America from Lu and Sperling 2001)

0 means the luminance at that point is � l
�
, a positive

point contrast means the luminance at that point
is� l

�
. If both the straight-through input and the

delayed input are positive, or both are negative, then
the multiplication produces a positive output indicat-
ing motion (in this case) from left to right. If either
input is zero, the comparison produces a zero output,
and if one input is positive, and the other negative, the
ERD signals motion in the reverse direction.

The Reichardt detector has two subunits, one which
detects left-to-right motion, the other which detects
right-to-left motion. Ultimately, the outputs of these
two subunits are subtracted. Thus, a positive output
for the Reichardt detector of Fig. 1 indicates left-to-
right motion, a negative output indicates right-to-left
motion. The subtraction is critical for filtering out
certain nonmotion signals that stimulate the subunits.
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For example, a simple flickering light (which contains
no net motion) stimulates each subunit equally. These
subunit outputs are canceled in the final subtraction so
that the output of the Reichardt detector is zero for
nonmoving stimuli.

In the visual system, prior to motion detection,
there is very powerful contrast gain control (Lu and
Sperling 1996). To observe the properties of the
Reichardt detector in human psychophysics requires
using stimuli with sufficiently low contrast (e.g., less
than a few percent) so that they are relatively undis-
torted by the gain control. With such stimuli, several
very surprising, counterintuitive predictions of the
Reichardt detector have been verified (van Santen and
Sperling 1984). For example, adding a uniform-field
flicker to a moving stimulus has absolutely no effect on
its visibility unless the flicker happens to be of the same
temporal frequency. On the other hand, when the
flicker has the same temporal frequency as the motion
stimulus, depending on the relative phases, the flicker
can either enhance or reverse the direction of apparent
motion. The successful prediction of a number of such
psychophysical results has established the Reichardt
computation as the algorithm of human motion-
direction detection.

In addition to the Reichardt detector, two appar-
ently different theories of motion have been proposed:
motion energy detection (Adelson and Bergen 1985)
Hilbert transforms (Watson and Ahumada 1985).
These have been shown to be computationally equi-
valent to the Reichardt detector (Adelson and Bergen
1985, van Santen and Sperling 1985). Consequently,
there is only one theory of human motion-direction
detection, although it can be framed in different
ways.

4. Velocity Detection

The output of the Reichardt detector gives only a
measure of motion-strength in a particular direction,
not a measure of velocity. Although velocity cannot be
derived from an individual Reichardt detector, it can
be derived from the outputs of an array Reichardt (or
equivalent) detectors. Each individual Reichardt de-
tector is optimally stimulated by a particular velocity;
an appropriate voting rule enables an array of Reich-
ardt detectors to signal the most likely velocity.

5. Second-order Motion

It had long been suspected that motion detection may
involve different systems. Following the description of
Phi motion, introspectionists proposed other categ-
ories (α, β, and γ: Kenkel 1913; ∆: Korte 1915), in
addition to Phi to describe experiential aspects of
motion perception (for a review, see Boring 1942).

Figure 3
Space-time representations of drift-balanced and
microbalanced stimuli that selectively stimulate the
second-order motion system. The overlay shows Hubel-
Wiesel receptive fields oriented at �45 degrees and
�45 degrees and illustrates that both have exactly the
same expected outputs. Detection of left-to-right
motion (or upper-left to lower-right slant) requires
second-order motion (or second-order texture
processing). (Adapted from Chubb and Sperling 1989.)

Late in the twentieth century, a number of dual process
theories of motion were proposed, the most influential
being the short- and long-range motion systems
proposed by Braddick (1974). However, it was not
possible to evaluate such theories because no explicit
motion computation had been proposed, merely in-
cidental properties, such as sensitivity to binocular
versus monocular presentation.

With the establishment of the Reichardt model for
motion perception, it quickly became obvious that
observers perceived strong apparent motion in some
stimuli that were completely ambiguous to Reichardt
detectors and which (equivalently) contained no useful
Fourier motion components. Chubb and Sperling
(1988) originally characterized such stimuli as having
two properties, drift-balanced and microbalanced.
Originally, these stimuli were said to activate a non-
Fourier motion system. Later the terminology of
Cavanagh and Mather (1989) was adopted. ‘First-
order motion’ refers to motion that can be detected
by Reichardt detectors; ‘second-order motion’ refers
to apparent motion that is invisible to Reichardt
detectors.

In a drift-balanced stimulus, for every Fourier
component that represents motion in one direction,
there is another Fourier component, with the same ex-
pected amplitude, that represents motion in the oppo-
site direction. In otherwords, a drift-balanced stimulus
cannot convey Fourier motion. A microbalanced
stimulus is a stimulus that remains drift-balanced
when viewed through any space-time separable win-
dow. In other words, every neighborhood or combina-
tion of neighborhoods of a microbalanced stimulus is
itself drift-balanced. An immediate corollary is that
a microbalanced stimulus is ambiguous for every
Reichardt detector or combination of detectors. Fig. 3
shows two examples of microbalanced stimuli in
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which apparent motion is easily perceived. Indeed,
observers cannot discriminate when they perceive
motion whether the motion computation is a first-
order or a second-order computation.

The model for the detection of second-order motion
is the same as the Reichardt model for the detection of
first-order motion with one exception. Prior to motion
detection, the stimulus is processed by a texture
grabber—a linear filter plus a rectifier—that produces
a positive output that is proportional to the amount of
texture present in a neighborhood. Thus the first-order
motion system computes the motion conveyed by
photons, the second-ordermotionsystemcomputes the
motion conveyed by features (the unit of texture).

6. Third-order Motion

There is now a large class of exotic stimuli that are
invisible to first- and second-order motion compu-
tation in which observers clearly see motion (Lu and
Sperling 1995b). The basis for this motion compu-
tation appears to be figure-ground. The clearest
example is a sequence of frames, each of which
contains a square that is perceived as figure and in
which the square translates in a consistent direction
(Fig. 4). In frame 1, the figure is a red square on a green
background, in frame 2, a high contrast texture on a
low contrast background, in frame 3 a stereoptically
produced square that appears closer to the observer
than the background, and so on. The only common
element linking these frames to permit a motion
computation is that the area perceived as figure moves
in a consistent direction.

It has been assumed that the actual motion algo-
rithm, i.e., a Reichardt computation, is the same for
all motion systems, only the preprocessing of the input
differentiates them. The first-order motion system
computes motion more-or-less directly from the raw
representation of the stimulus (the luminance cube,
l(x, y, t)). Second-order motion operates on an input
that represents the ‘amount of’ features f (x, y, t) at
each location x, y, t. Third-order motion computes
motion from a salience field s(x, y, t) in which positive
values of s(x, y, t) denote ‘figure’ and zero denotes
‘ground.’

7. Properties of the Three Motion Systems

Most natural motion, as well as most stimuli used in
motion experiments, stimulates all three motion sys-
tems. Although it can be difficult to stimulate only one
system, such experiments have revealed the properties
of each of the three systems. First- and second-order
motion seem to be primarily monocular (computed
separately for stimuli arriving in each eye) and quite
fast with a ‘corner’ frequency of 10–12Hz. The third-

Figure 4
A sequence of frames for stimulating only the third-
order motion system (after Lu and Sperling 2001)

order system is relatively slower, (corner frequency
typically 4Hz) and exclusively binocular, and is
indifferent to the eye of origin. When a monocular
image contains a third-order stimulus, but the bin-
ocular image does not, the motion cannot be processed
by the third-order system (Solomon and Morgan
1999). On the other hand, only the third-order system
can decode isoluminant chromatic motion (Lu et al.
1999a, 1999b), and motion in dynamic random-dot
stereograms. Unlike first- and second-order motion,
third-order is influenced strongly by attention (Lu and
Sperling 1995a). Brain trauma can selectively destroy
first-order (but not second-order) motion perception
in one hemifield (Vaina et al. 1998) or second-order
(but not first-order motion) perception (Vaina and
Cowey 1996).
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8. Structure from Motion, KDE

When a twisted wire is rotated in front of a projection
lamp so that it casts a shadow on a screen, the 2-D
shadow appears to be a dynamically rotating 3-D
object. Originally labeled the kinetic depth effect
(KDE) by its discoverers (Wallach and O’Connell
1953), the process of the recovery of the 3-D shape is
now known as ‘structure from motion.’ The shadow
demonstration shows that cues such as texture, shad-
ing, and object familiarity are not necessary for the
recovery of 3-D shape. Ullman (1979) provided the
first formal theory for the recovery of 3-D structure
from 2-D motion. He was able to prove that three
independent views of four identifiable noncoplanar
points were sufficient to recover the 3-D structure of a
rigid, rotating object. Subsequently, numerous alge-
braic algorithms have been proposed for the recovery
of a rigid 3-D structure from n views of m points. In a
technical sense, these algorithms do not involve
motion, merely different views. In a practical sense,
they fail to recover even slightly nonrigid motion or
rigid motion from imperfect data.

An alternative algorithm for deriving 3-D structure
from 2-D motion uses a ‘hill climbing’ optimization
procedure. The x, y coordinates of the structure are
given in the image, only the z coordinate (the distance
from the observer) is unknown. In frame 1, z values are
randomly assigned to each point. In general, frame 2
will be inconsistent with a rigid rotation of the object
defined by frame one. Therefore, the z-values in frame
2 are perturbed in such a direction as would have made
the rotation from frame 1 to frame 2 more rigid. By
successive improvements, such an algorithm can con-
verge to a rigid object when one is presented, and can
also accurately represent a slowly changing nonrigid
object (Ullman 1984).

Imagine black spots painted on a perfectly trans-
parent surface, such as a mound. When such a mound
is stationary and viewed from above, it is perceived as
a flat, spotted plane. As soon as it starts to move, the
3-D shape of the surface is instantly apparent. This is
another example of the KDE. However, suppose that
as the surface moves, in each new frame, half the dots
are replaced, so that dots have a lifetime of only two
frames (Sperling et al. 1989). The two-frame lifetime
would cause most algorithms that depend on frame-
to-frame dot correspondence to fail. On the other
hand, a motion flow-field can be calculated perfectly
well in such a display. And observers perfectly well
perceive the 3D depth. Indeed, complex properties of
the motion flow-field (such as shear) are sufficient to
enable (computational) recovery of latent 3D object
structure (Koenderink and van Doorn 1986).

9. Heading and Self-motion

When we move in a textured environment, the self-
movement generates a motion flow-field on the retina.

For the special case in which we fixate on the point
towards which we are moving, the flow-field is one of
divergence from a focus of expansion, and the focus
itself is the point towards which we are moving.
However, if we happen to be looking elsewhere,
matters are much more complicated. These complica-
tions can be mathematically resolved, and it can be
shown that such flow-fields contain sufficient infor-
mation to determine the heading direction (Longuet-
Higgins andPrazdny 1980) andother useful quantities,
such as time to contact (Lee 1980).

The computation of structure from motion (and
presumably also heading direction) has been shown to
rely almost entirely on the first-order motion system
(Dosher et al. 1989). This is probably a matter of
spatial resolution. The computation of complex prop-
erties of a flow-field (such as shear and divergence)
requires accurate comparison of velocity in adjacent
neighborhoods. Computing small velocity differences
between large velocities demands more resolution that
is available in the second- and third-order motion
systems.

See also: Fourier Analysis; Motion Perception:
Psychological and Neural Aspects; Sensation and
Perception: Direct Scaling; Statistical Pattern Recog-
nition; Vision for Action: Neural Mechanisms; Vision,
High-level Theory of; Vision, Low-level Theory of;
Vision, Psychology of; Visual Space, Geometry of
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G. Sperling

Motion Perception: Psychological and

Neural Aspects

Visual motion perception involves much more than
just seeing movement. Though people are not gen-
erally aware of it, a great deal also goes on ‘behind the
scenes,’ involving a series of elaborate computational
stages that not only detect image movements, but also
analyze image velocity patterns to extract surprisingly
complex and useful information about the outside
world. For example, watching a person walk through
a crowd requires calculations, probably done in early
stages of cortical processing, that would cripple the
fastest of modern computers. The goal of this review is
to describe the crucial role motion processing plays in
visual perception, to tell how our present under-
standing of the visual motion system came about, and
to suggest exciting future directions that motion
perception studies are likely to take.

1. Background

Intuitively, it would seem very easy to detect motion.
As a car drives past us, we note that its position is not
constant; therefore, it must be moving. But the
apparent simplicity of this is misleading. Tracking an
object involves first recognizing it as an object, a
daunting challenge even under stationary conditions.
To measure motion by continuously updating a
position estimate would require us to parse an image
(find the objects), recognize an object (while it is
moving), make sure it is the same object as in the last
sample, calculate its position, then find the derivative
with respect to time (or at least divide by the time since
the last update). Even then, how would we know that
snow is blowing towards the East, or that bubbles on
the surface of a stream flow from left to right? In such
cases, there would be no objects to recognize and
track.

Fortunately, there is a way of detecting motion that
is as simple and robust as sensing the orientation of a
line. It does not require object recognition, and it does
not require us to know anything about position or
time. Wertheimer was perhaps the first to suggest this
kind of fundamental motion perception: the raw sense
of movement, irreducible to separate senses of object,
space, and time (Wertheimer 1912). We will see below
that the visual motion system does indeed work like
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this. First, however, it is important to understand the
fundamental and perhaps unexpected role visual
motion plays in our daily existence.

2. Functions of Motion Processing

Arguably the most basic judgment one has to make
about the world is what is moving and what is not.
This is the most obvious role for visual motion
processing. Less obvious, perhaps, is the need for
accurate velocity measurements when our eyes track a
moving object; it simply does not work to keep
adjusting the eye position according to where the
target appears on the retina. Even simple things like
catching a baseball, filling a cup of coffee, crossing the
street, or even interpreting facial expressions rely on
motion processing (Zihl et al. 1983). If such functions
seem specialized, consider the complexity of static
vision, where we recognize colors, shapes, textures,
and 3D form. It is no more remarkable that the visual
system should have developed specialized processing
for motion, which, through evolution, has shown itself
to be rich in information.

In some types of motion processing, the quantity of
interest is not really motion at all. For example, as one
moves through the environment, the visual motion
system analyzes the expanding image on the retina to
compute the direction of self-motion, which is (or can
be) a static thing. Also, motion cues give rich in-
formation about where object boundaries are, and
about the relative distance of objects in a scene.
Humans can even use expanding image cues to predict
their precise moment of collision with an object; this
remarkable computation is equivalent to taking the
spatial derivative of a temporal derivative (the ex-
pansion rate) and does not require knowledge of target
distance or approach speed! There are other important
roles for visual motion; the point is that visual motion
is a valuable source of information about the en-
vironment, and about our relationship to the en-
vironment, and our visual system has clearly evolved
to exploit it.

3. Anatomy of Motion Processing

Image contrasts are captured at high resolution in the
retina and sent back, via a relay in the lateral geniculate
nucleus, to the primary visual cortex (V1). In primates,
V1 neurons are the first in the visual hierarchy to show
directionality: a heightened response to objects mov-
ing in a particular direction. These neurons are mainly
packed into layer 4B, which makes a direct projection
to the next cortical stage, the middle temporal area
(MT). MT is now understood to be a specialized
motion-processing area. Ascending projections out of

Figure 1
Space-time filter tuned for rightward motion

layer 4 are atypical, usually coming instead from
layers 2�3 and 6, and this suggests the importance of a
fast, specialized motion pathway. MT itself projects to
the medial superior temporal area (MST), another
motion processing area whose function will be dis-
cussed in Sect. 6.

The motion pathway described above represents
only the core of what has so far been discovered. Other
areas, such as V2, V3, and VIP, clearly have roles in
motion processing, but they are less understood. The
goal of the present review is explain basic principles of
motion perception; thus, it will suffice to concentrate
on the basic pathway described.

4. Theory of Motion Detection

Reichardt proposed a model of motion detection that
supposes a pair of spatially offset contrast detectors as
the input (Reichardt 1961). When these are activated,
they send their outputs to a multiplier, but not at the
same speed. One of the connections to the multiplier is
presumed to have some kind of delay. Therefore, if
this slow line is triggered first, and the quicker line is
triggered second, the two signals may arrive sim-
ultaneously at the multiplier, creating a very large,
multiplicative response. There is no other way to get
this strong response; one simply has to trigger the
detectors with the appropriate timing. Therefore, the
Reichardt model is a velocity detector. (Note: we use
the term velocity in the vector sense here, indicating
both direction and speed).

Later theoretical work by several groups led to a
different conceptualization, which we will call the
spatiotemporal energy model (Adelson and Bergen
1985). It is based on the idea of a linear space-time
filter. In the same way that a neuron’s spatial receptive
field can be thought of as a weighting function (a
region of varying sensitivity) over space, we can define
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a space-time field as a weighting function over space
and time. Referring to Fig. 1, the neuron that owns
this space-time receptive field will be excited when the
white parts of the field are contacted and suppressed
when the dark parts are contacted. If we place a bar,
representing stimulus contrast, with the appropriate
angle, it can be made to cover the white parts only; i.e.,
it is a purely excitatory stimulus (Fig. 1A). Now
consider that any oblique orientation in space-time
represents motion: a finite change in position over a
finite change in time. Thus, the obliquely oriented
lobes of the space-time receptive fields can be thought
of as velocity detectors.

It is now generally believed that in primates, a
subset of V1 neurons act as velocity detectors.
Various experiments have demonstrated some degree
of linearity in these detectors (Reid et al. 1987), which
argues against the strict Reichardt model since its
directional output occurs at a nonlinear (multipli-
cative) stage. But the Reichardt model and the
spatiotemporal energy model are not really so
different; in fact with minor modifications to the
Reichardt model, the models produce equivalent
output (Adelson and Bergen 1985, van Santen and
Sperling 1985). The differences are in the order of
computational steps.

Note that even the spatiotemporal energy model is
only linear in its earliest stages; at some point a
nonlinearity must occur. A sine-wave grating moving
in the optimal (preferred) direction across a linear
space-time filter generates large outputs (Fig. 1B), but
these oscillate around zero as the positive and negative
phases of the wave move through the filter. The
total output—the integrated area—is zero. Some kind
of nonlinear operation is needed to prevent this;
squaring, for example,workswell (thus the ‘energy’ no-
menclature). Physiologically, the nonlinearity is prob-
ably a combination of response rectification, threshold
and saturation, gain normalization, and perhaps other
factors.

5. Integration of Local Velocities

One of the most important revelations in the study of
motion perception has been that motion processing
goes well beyond simple detection (though detection is
clearly not simple at all). Theorists have known this
formany years; anyone trying to create a computerized
motion processor realizes that local motion cues have
to be integrated to reduce noise and to solve the
aperture problem (see below), and this integration
creates new problems because separate objects risk
being mixed together. Independent visual cues such as
disparity (Bradley et al. 1995) or color (Croner and
Albright 1999) may be used to sort motion signals
from different objects, but then there is the issue of
how these cues are incorporated; and so on. Thus,

Figure 2
Aperture problem

before discussing the fancier aspects of motion pro-
cessing, such as kinetic depth and heading compu-
tation, we must first examine the integration steps.

Whether through direct projection or via V2 (or
other areas), much of the output of V1 directional cells
ends up in area MT. Whereas about one quarter of the
neurons in V1 are direction-selective, the great ma-
jority of cells in MT are direction-selective; thus, MT
as an area is clearly preoccupied with visual motion.
Still, V1 is much bigger—about 20 times bigger—so
there are more directional neurons overall in V1.
What, then, is the function of MT?

It is, at least in part, to combine local velocity
samples intelligently. V1 neurons have tiny receptive
fields, so when a moving edge appears, it always looks
like it is moving perpendicularly to the edge (Fig. 2),
even when it is not. This dilemma, called the aperture
problem, could be resolved with large receptive fields,
but then motion detection could only be done at
coarse resolution. The solution is to combine the
outputs of many directional V1 cells. Individually
their outputs are meaningless; there is no probabilistic
relationship between edge orientation and object
direction (although, in the absence of noise, a single
direction sample does narrow the range of possible
object directions to 180�). Collectively, however, the
local velocity samples (the V1 outputs) can give
accurate information about the overall direction of
movement.

The manner in which MT neurons integrate input
has been the subject of some debate. One possibility is
simply to average the local velocities; in many cases, at
least, this gives a good approximation of the object’s
direction. But to the extent that visible edge orienta-
tions are not evenly distributed about the object
direction, the vector average tends to be wrong.
Another possibility is to find an explicit solution,
which is in theory given by the direction and speed of
any two vector samples. The geometric form of this
calculation is called the intersection of constraints
(IOC). Or, one might approximate the IOC by
emphasizing higher speeds; since the apparent speed of
local velocity samples falls off to the extent that their
apparent direction differs from the object direction,
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this would have the effect of favoring motion signals
that really indicate the object’s direction. Finally, one
could isolate features, such as line intersections or
texture changes, and track them. Features always
appear to move in the object direction so they are a
trustworthy source of motion information. Note that
the vector average differs from the other computations
in that it is linear.

Movshon and colleagues constructed a stimulus
that can logically be seen as either a single, moving
plaid, or as two sine gratings sliding over each other.
They discovered that some MT neurons were capable
of finding the overall plaid direction, which requires
integrating information from the individual gratings.
They called these ‘pattern cells’ (Movshon et al. 1985).
From those studies, we cannot tell how the integration
is done, only that it is done. But recently Pack and
Born created stimuli that appear to be moving in the
wrong direction if one simply takes their vector
average. Responding to these stimuli, MT neurons
computed the correct direction, or at least came close
to it, which indicates one of the three nonlinear
computations mentioned above. Remarkably, this
semi-exact solution required some 140 msec to com-
pute, and in the meantime, the neurons generated a
vector average result. Thus, MT neurons compute a
fast, approximate solution followed by a slower, more
accurate solution.

Any operation by MT that combines multiple inputs
risks crossing object boundaries. Since it is generally
useless to know the ‘overall’ direction of independent
objects, it is critical that MT confine its integrative
operations to a particular, coherently moving object.
Several lines of evidence suggest that MT neurons
constrain their integration in this way. First, MT
neurons have antagonistic regions surrounding their
(classical) receptive fields that tend to suppress re-
sponsiveness when stimuli are uniform in their di-
rection, speed, and�or disparity (depth) (Allman et al.
1985, Bradley and Andersen 1998). That is, neurons
tend to be more active when their receptive fields
detect discontinuities, and thus probable object boun-
daries. Second, the mutual cancellation of preferred-
and non-preferred direction signals in MT (suggesting
that they are being integrated) decreases or disappears
when the movements occur at different depths
(Bradley et al. 1995). This makes sense in that cues
from different depths are probably from different
objects. Finally, the ability of MT neurons to extract
coherent motion signal from noise is facilitated by
color cues that separate the noise from the genuine
signal (Croner and Albright 1999).

6. Higher Motion Processing

One of the more useful quantities one can compute
from visual motion is depth, or relative distance from

the observer. This is called kinetic depth, or structure-
from-motion. Overall, it is based on lawful relation-
ships between retinal motion and 3D image structure,
presumably discovered by the brain sometime during
its evolution. These relationships, for now, are under-
stood to be of three basic types, though their neural
mechanisms may not be distinct. In one type, the
presence of different directions is sufficient to evoke
the perception of a depth slice between them, par-
ticularly if the signals are spatially overlapped (like
screen doors sliding over each other). This effect
probably occurs in MT, possibly through competitive
circuitry between neurons tuned for different di-
rections (Bradley et al. 1998). The depth-slice effect is
logical when one considers that if two objects move
through the same part of a 2D image, one is probably
in front of the other; otherwise they would collide.

Another form of kinetic depth involves large speed
gradients. Looking out the window of a moving car,
for example, invokes a strong sense of near and far,
and this is largely due to the speed difference between
the immediate foreground, which rushes by, and the
distant background, which appears to move slowly.
Orban and colleagues found MT neurons that respond
selectively to this type of stimulus (Xiao et al. 1997).
Interestingly, the neurons specifically sense the speed
gradient that spans their receptive field center and
surround, an important result because it is among the
most sophisticated functions yet found for a surround.
Finally, localized speed gradients give a sense of
curvature; this fact is exploited in CAD programs that
rotate an object on the screen to give a better sense of
its 3Dstructure (WallachandO’Connell 1953). It is not
known where these localized speed gradients are
computed.

Another remarkable output of the visual motion
system is the direction of self-motion, or heading.
Gibson realized that when an observer moves through
the environment, the retinal image expands, and the
focus (origin) of this expansion corresponds to the
direction of heading (1950). His suggestion that
humans sense heading in this way was not initially
accepted, however, because of the problem that when
the eyes move—as in tracking any object not on the
motion path—the expansion focus shifts in the di-
rection of eye movement, and thus no longer cor-
responds to the heading. But Warren, Banks, and their
colleagues later showed that subjects do in fact rely on
the expansion focus to know their direction of heading,
even during eye movements. Remarkably, they use an
internal signal linked to the eye movement to ap-
proximate where the focus would have been without
the eye movement, thus recovering the heading.

Following work by Saito et al, Duffy and Wurtz,
and others, it became clear that heading computation
might be carried out in the dorsal part of MST, called
MSTd (Duffy and Wurtz 1991, Saito et al. 1986). The
primary reasons were that: (a) MSTd neurons have
large receptive fields, often covering most of the visual
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image; (b) many MSTd neurons are particularly
responsive to expanding images; and (c) expansion-
selective MSTd neurons are sensitive to the position of
an expansion focus. The role of MSTd in heading
perception was confirmed when MSTd neurons were
shown to adjust their focus tuning in a way that
compensates for eye movements (Bradley et al. 1996),
paralleling the psychophysical results, and when it was
discovered that microstimulation of MSTd neurons
produces biases in heading percepts (Britten and Wezel
1998). The combination of theoretical, psycho-
physical, and neurophysiological efforts that led to
our current understanding of heading perception is a
good example of how neuroscience benefits from the
convergence of ideas.

Other kinds of information are extracted fromvisual
motion cues in the primate brain. For example, motion
cues suggest object boundaries; they provide an
estimate of time-to-collision; and they provide retinal
slip information needed to track moving objects.
Unfortunately, these cannot all be discussed
thoroughly here.

7. Neural Correlates of Motion Perception

Studies by Newsome and colleagues have clearly
demonstrated the role of MT and MST in motion
perception (Celebrini and Newsome 1994, Newsome
et al. 1989). These researchers varied the signal-to-
noise ratio of an image moving right or left and
required monkeys to report the overall direction. They
found a clear correlation between the direction re-
ported by the monkey and the activity of direction-
selective cells in MT and MST. But for some stimuli,
the S�N ratio was actually zero; i.e., they contained no
information about direction. The monkeys were re-
quired to answer anyway. Remarkably, in such cases,
neural activity was still correlated with perception.

One possibility is that stochastic changes in
MT�MST activity resulted in slight directional im-
balances; for example, on a given trial, right-tuned
cells might have been accidentally slightly more active
than left-tuned cells, leading to a net sense of rightward
motion. The other possibility is that monkeys, through
cognitive mechanisms we can only speculate about,
imagined right or left motion, and this in turn
influenced MT�MST activities. In either case, the
inseparability of direction judgment and MT�MST
activity leaves little doubt about the crucial role of
these areas in motion perception.

Reinforcing these findings,microstimulation studies
have shown that direction judgments by monkeys can
be reproducibly and predictably biased by stimulating
MT or MST neurons with a particular direction
preference (for example, stimulating cells selective for
rightward motion tends to make monkeys see right-
ward motion) (Celebrini and Newsome 1995, Salzman
et al. 1992). And lesion studies suggest that MT, at
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Hypothetical MT population response to
upward motion

least, is crucial for normal motion perception.
Monkeys with MT ablation, for example, have diffi-
culty tracking moving targets Dursteler et al. 1987),
and motion perception is profoundly disturbed in
humans with bilateral damage to the MT�MST region
Zihl et al. 1983).

None of the above proves that motion perception
comes from MT or MST. In fact, there is no reason to
assume that perception occurs in any specific place.
But the evidence presented above does suggest that in
the processing that occurs between retinal motion and
behavioral output, MT and MST have crucial roles.

8. Future Questions

Research on visual motion perception has advanced
rapidly in the last few decades, from basic detection
studies in the 1960s (Hubel and Wiesel 1968) to recent
results concerning heading perception (Bradley et al.
1996), decision centers (Gold and Shadlen 2000),
solutions to the aperture problem (Pack and Born
2001), and attentional gating of direction signals
(Treue et al. 1999). As exciting as these developments
have been, it is important not to leave the most basic
questions behind, as many of these have yet to be
answered. For instance, what kind of neural circuitry
accounts for MT and MST response properties? How
is speed measured? And what are the roles of dir-
ectional neurons in areas outside MT and MST? Some
of the most important results will probably derive
from such basic studies.

It also seems that exciting things are about to
happen in the study of population coding. MT and
MST clearly play important roles in motion pro-
cessing, which is to say that they compute something
useful. This implies that the output of these areas—
whatever it is they derive from their input—takes some
recognizable form. To suggest otherwise would be to
imply that other parts of the brain that use this
information, such as the smooth-pursuit system and
the decision centers that lead to direction judgments,
understand a magical code that is not knowable to us.
Rejecting this, the logical question is: what is the code?
That is, in what format is the result of the neural
computations expressed?
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In the case of unidirectional percepts, that infor-
mation looks something like a bell-shaped curve that
expresses neurons’ responses as a function of their
preferred direction (Fig. 3). The idea is simply that
neurons whose preferred direction matches the stimu-
lus direction should have the strongest response.
Whether this is interpreted internally in terms of the
distribution mean or peak remains to be determined.
But more basic questions apply to multidirectional
percepts. When two movements occur near each other
in an image, how does the brain know this? Because of
noise and the aperture problem, the presence of
different direction signals in the same part of an image
never comes as a surprise and certainly is not a reliable
indicator that independent movements have occurred.

Could we peer into MT, MST, or other areas and
know whether an animal perceives one direction or
two? Currently, no, because we do not know what to
look for; we do not know the code. But recent studies
suggest that we are on the way. Treue et al. have
evidence that the actual shape of the MT response
distribution may be decomposed by the visual system
in deciding how many moving objects are present
(2000). Pursuing a different hypothesis, Castelo-
Branco et al. discovered synchronized oscillations in
MT cortex of anesthetized cats in response to moving
patterns that normally look coherent, but not with
stimuli that look like two separate movements (2000).
Recent preliminary results from awake monkeys, in
contrast, showed no such oscillations (Thiele 2000).
As channel capacity for multi-neuron recording con-
tinues to increase, the future holds great promise for
unraveling some of the basic principles of neural
coding. Much of this insight will no doubt come from
studies of visual motion perception.

See also: Motion Perception Models; Neural Rep-
resentations of Direction (Head Direction Cells);
Neural Representations of Intended Movement in
Motor Cortex; Perception and Action; Vision for
Action: Neural Mechanisms
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Motivation and Actions, Psychology of

Three sets of phenomena have traditionally been of
concern for research on motivation and action: (a) the
selection of a certain course of action, (b) its energiz-
ation, and (c) its regulation. Taking this compre-
hensive perspective, many different kinds of behavior
(e.g., helping others, aggression, intergroup relations,
achievement) can be analyzed from a motivational
viewpoint. In the following sections, selected concepts
are discussed that characterize present-day research
on motivation: (a) motives and needs, (b) expectations,
attributions, and control beliefs, and (c) goal setting
and goal striving.

1. Moti�es and Needs

McClelland (1985) distinguished three basic groups of
motives: the achievement motive, the power motive,
and the affiliative motives. As food is the reward or
incentive for hunger, so is improving one’s perform-
ance on a given task the incentive for the achievement
motive. The incentive of the power motive is having
impact, control, or influence over another person, a
group, or the world at large. Finally, the incentives for
the affiliative motives extend to sexual pleasures
(sexual motive), being together with people (need for
affiliation), and experiencing harmony, concern, and
commitment (intimacy motive). All of these motives
may entail a fear or avoidance component. Trying to
meet a standard of excellence may not be motivated
solely by hope for success, but also by fear of failure,
and spending one’s spare time affiliating with others
may not be determined solely by the anticipated

positive feelings of togetherness, but also by strong
fear of rejection.

In principle, all humans share these various
motives, although with different strengths. Motive
strength can be assessed by exploring both the array of
situations a person interprets in terms of a given
motive (e.g., a person high in need for power interprets
all kinds of situations as power-related) and the
intensity of the anticipated affect associated with
having acquired respective incentives. Commonly this
is done with the Thematic Apperception Test (TAT)
which contains pictures of scenes loosely related to the
motive measured. Recent research has linked the
activation of different motives to different hormonal
responses that in turn facilitate motive-specific be-
haviors (McClelland 1995).

Scoring high on a certain motive implies a recurrent
concern for acquiring the respective incentives. For
instance, people high on the affiliation motive perform
affiliative acts frequently and energetically, readily
perceive affiliative cues in the environment, and
quickly detect affiliative networks. Also, predictions of
the professional success of managers are strikingly
accurate, particularly if one considers the motive
dispositions in achievement (high), power (high), and
affiliation (low) in concert. However, attempts to
predict behaviors from motives commonly fail when
engagement in these behaviors is based on conscious
reflection. When it comes to choosing between courses
of action, tasks of different difficulty, or persisting on
a given task versus leaving the field, people deliberate
on the feasibility and desirability of the alternative
courses of action.

2. Expectations, Attributions, and Control Beliefs

One of the first attempts to integrate cognitive aspects
of motivation was made by Atkinson (1957) in his
risk-taking model. He proposed that the subjective
probability of success and the task’s incentive value
conjointly affect task choice, both variables being
influenced by the perceived difficulty of the task.
Whereas easy tasks lead to a high subjective prob-
ability of success (direct function), they also possess
low incentive value (inverse function) because the
anticipated affect associated with success (pride) is
lowest for easy tasks. The reverse is assumed for
difficult tasks. Atkinson suggested that multiplying
probability of success and incentive value will give a
good estimate of whether a person will choose to work
on a task, especially when the obtained score is
weighted by the approach (hope for success) and
avoidance (fear of failure) components of the person’s
achievement motive. Research supports the model for
predictions on task choice, but the model fails to
account for the quantity and quality of task per-
formance once people have started to work on the
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chosen tasks (see Group Decision Making, Social
Psychology of).

Elaborations of the model (Heckhausen 1991)
added further expectation-related concepts (e.g., the
expectation that successful task performance will lead
to the anticipated incentives) and differentiated vari-
ous incentives (e.g., extrinsic side effects, such as when
an achievement task has affiliative benefits). Atkin-
son’s model has also been elaborated by attribution
theorists (Weiner 1992) who attempted to understand
changes in expectations and incentive value in terms of
the attributions made for past performances. More-
over, Weiner discovered that the approach component
of the achievement motive (hope for success) is
associated with attributing failure to luck or lack of
effort and success to ability, whereas the avoidance
component is linked to attributing failure to lack of
ability and success to luck (see Academic Achie�ement
Moti�ation, De�elopment of).

Recognition of the motivational importance of
expectations and attributions was the starting point of
the cognitive revolution in the psychology of mo-
tivation which also has introduced the concept of
control beliefs. Self-efficacious individuals hold the
firm belief that they possess the potential to execute
the kinds of behaviors that a given task demands
(Bandura 1997). People acquire this belief by reflecting
on their own relevant past behaviors, observing the
behaviors of similar others, being evaluated by sign-
ificant others (e.g., teachers), and observing their own
physiological reactions when challenged by a given
task. High self-efficacy beliefs are associated with
choosing aspiring goals, exerting strong efforts to
attain these goals, and persisting in the face of
obstacles and hindrances (see Control Beha�ior: Psy-
chological Perspecti�es).

3. Goal Setting

The most recent advance in the psychology of mo-
tivation and action is research on goal pursuit.
Research on goals addresses the question of how well
people translate their desires and beliefs into action.

3.1 Determinants of Goal Setting

Research on the determinants of goal setting dis-
covered that people differ in their preference for setting
goals with certain structural features or contents. For
example, people who generally think about their
actions in concrete versus abstract terms also prefer to
set themselves concrete versus abstract goals, respect-
ively. People who construe their self as an ideal (which
they intrinsically desire to attain) set promotion goals
(i.e., goals focusing on accomplishments and aspira-
tions), whereas people who construe their self as an
ought which they feel compelled to reach set pre-
vention goals (i.e., goals that focus on safety and
responsibilities, Higgins 1997). It also matters what

kind of implicit theories people hold on the nature of
personal attributes. If people believe that ability is
fixed and cannot easily be changed, they choose
performance goals (i.e., goals that serve the purpose of
finding out how capable one is). If, however, people
believe that ability can be improved, they choose
learning goals geared at finding out how one can
successfully carry out the task at hand (Dweck 1999).
People’s needs, wishes, and higher order goals also
influence the type of goals that are set (Ryan et al.
1996). Moreover, people’s concept of what they could
possibly become (i.e., the possible self) provides
thematic conceptions of what future selves they may
strive for.

3.2 Processes of Goal Setting

Recent research (Oettingen 2000) demonstrates that
the perceived feasibility of goal attainment does not
always determine people’s goal setting. When people
fantasize about a desired future, they set themselves
goals independent of perceived feasibility. Thus people
who indulge in fantasies about a desired future commit
themselves to goals irrationally: they are too com-
mitted when probabilities of success are low, and not
committed enough when probabilities of success are
high. Such irrational goal commitments are also
observed with people who are caught up in rumin-
ations about aspects of the present reality that stand in
the way of reaching one’s fantasies. Only when people
mentally contrast their positive fantasies with present
reality does their goal setting reflect perceived feasi-
bility. Strong goal commitments emerge when per-
ceived feasibility is high, and no goal commitment is
found when perceived feasibility is low.

Goals may also become activated outside of
awareness (Bargh and Chartrand 1999). Strong mental
links develop between the cognitive representations of
situations and the goals that people chronically pursue
within these situations. As a consequence of this
repeated and consistent pairing in the past, such goals
become automatically activated when the person
enters the relevant situation. The automatically ac-
tivated goal then guides behavior, without the
individual choosing or intending the respective goal-
directed line of action (see Automaticity of Action,
Psychology of).

4. Goal Stri�ing

4.1 Goal Content Effects

Successful goal striving is determined by how goals are
framed and what contents they specify. The following
structural features of goals are important: challenging
goals that are spelled out in specific terms lead to a
higher attainment rate than modest specific goals or
challengingbut vague (‘Doyourbest!’) goals. Proximal
goals that relate to what the individual does in the near
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present or will do in the future are superior to distal
goals that point far into the future. Promotion goals
geared at accomplishment facilitate goal pursuit,
whereas pre�ention goals geared at acquiring security
hamper goal pursuit. Learning goals lead to better
performances than performance goals, as the former
allow for a more effective coping with failure than the
latter. Performance goals are less detrimental, how-
ver, when they are framed as approach goals (e.g., I
want to get good grades) as compared to avoidance
goals (e.g., I do not want to get bad grades).

Moreover, the thematic content of goals matters.
Goals covering issues of autonomy, competence, and
social integration are said to further intrinsic goal
pursuit which in turn promotes creativity, higher
cognitive flexibility, and greater depth of information
processing. Side-effects of intrinsic goal pursuits are an
increased subjective well-being and life satisfaction
(see Intrinsic Moti�ation, Psychology of). Effects of
goals on subjective well-being are also influenced by
how well people’s goal contents match the strengths of
their motives of achievement, affiliation, power, and
intimacy (Brunstein et al. 1998).

Other parameters of goal content and goal structure
have also been found to relate to subjective well-being.
Strong goal commitment, for instance, favors sub-
jective well-being, but only when the probability of
success is perceived as high. The strongest predictor of
positive well-being is the proportion of intimacy goals
in the total of personal goals a person holds, whereas
the proportion of achievement and power goals tends
to be related to negative well-being. However, the
strength of these effects seems to be contingent on
positive and negative life events in domains relevant to
these goals. Moreover, the level of goal specification
also affects subjective well-being. High-level goals
(e.g., bring happiness to those around me) tend to be
associated with psychological distress (anxiety, de-
pression). Low-level goals (e.g., get along with my
brother) on the other hand, have been linked to greater
levels of psychological well-being, but also to more
physical illness. A high proportion of avoidance goals
(e.g., not being late) as compared to approach goals
(e.g., being on time) impedes psychological and physi-
cal well-being. Finally, a lack of integration of the
many goals people hold in terms of experiencing much
goal conflict or a strong fragmentation of the self has
also been linked to low subjective well-being (Emmons
1996).

4.2 Planning

Having set a goal is just a first step toward goal
attainment, commonly followed by a host of im-
plemental problems that need to be solved. Research
on implemental mind-sets (Gollwitzer 1990) has
shown that planning the implementation of a set goal
creates a cognitive orientation that facilitates getting
started with goal-directed actions. Implemental mind-

sets prevent distraction by irrelevant information and
promote processing of information related to the
implementation of set goals. Moreover, desirability-
related information is processed partially, favoring
pros over cons, and the analysis of feasibility-related
information is optimistic.

Set goals commit people to attaining the specified
future (outcome or behavior), but they do not commit
people to when, where, and how they want to attain it.
Planning one’s goal pursuit via forming implemen-
tation intentions that take the form of ‘If I encounter
situation x, I will perform the goal-directed behavior
y’ (Gollwitzer 1999) promote the attainment of
difficult to reach goals (e.g., healthy eating). As im-
plementation intentions spell out links between situa-
tional cues and goal-directed behavior, the control of
goal-directed behavior is delegated to environmental
cues (e.g., good opportunities). The situational cues
specified in implementation intentions are more easily
detected, remembered, and more readily attended to
than comparable nonintended situations. The goal-
directed behavior specified in implementation in-
tentions is initiated immediately and effortlessly in the
presence of the critical situational cues, without
necessitating a conscious intent. The task of planning
can also be approached in a more reflective way,
however, as is entailed in mental simulations that
explore possible routes to achieving one’s goal (process
simulations, Taylor et al. 1998). If such process
simulations are applied repeatedly, they further the
attainment of set goals.

4.3 Action Control Strategies

Successful goal attainment implies that a currently
pursued goal has to be shielded from competing goals
(e.g., the goal of making a phone call from the
competing goal of tidying up one’s messy desk).
Various control strategies can be differentiated (Kuhl
and Beckmann 1994), such as attention control or
emotion control. Whether and how effectively these
strategies are used depends on the control mode of the
individual. An action-oriented person concentrates on
the planning and initiation of goal-directed action;
responds flexibly to contextual demands; and uses
control strategies effectively. A state-oriented person,
however, cannot disengage from incomplete goals and
is thus caught up in persevering thoughts related to
aversive experiences or future successes. Also, state-
oriented individuals readily misperceive assigned goals
as self-generated, and the degree of such false self-
ascriptions is closely associated with reduced enact-
ment of self-chosen as compared to assigned goals.

Successfully resolving goal conflicts is not only an
issue of shielding an ongoing goal pursuit from
competing goal pursuits (Cantor and Fleeson 1994).
There is also the possibility of creative integrations,
where new goals are formed which serve both of the
conflicting goals (e.g., affiliation and achievement
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goals can be reconciled by taking on civic responsi-
bility). Moreover, in an attempt to meet higher order
goals (e.g., graduating from high school) people can
strategically link behavioral goals that on the surface
appear in conflict (e.g., when affiliating with people
and studying are reconciled by studying in groups).

4.4 Mobilization of Effort

People can secure goal attainment not only by plan-
ning and shielding off distractions, but also by in-
creasing effort. A person’s readiness to exert effort
turns out to be directly determined by the perceived
difficulty of the task at hand (Wright 1996). As the
perceived difficulty increases so does the person’s effort
expenditure, unless the task is recognized as un-
solvable. But there is a second limit to the linear
increase of effort expenditure in response to height-
ened task difficulty: a person’s potential motivation.

Potential motivation is determined by need-related
variables (i.e., strength of the related need or higher
order goal, the incentive value of the task, and the
instrumentality of task completion for need satis-
faction or attainment of the higher order goal). If the
level of potential motivation is low, people do not find
it worthwhile to increase effort when an easy task
becomes more difficult. This is because the upper limit
of effort expenditure (suggested by the potential
motivation) is low and thus reached quickly.

4.5 Discrepancy Reduction

Even when failure occurs people do not give up on
their goal pursuits. Rather, they experience a dis-
crepancy that needs to be closed. According to
Bandura (1997), goals only specify the conditions that
allow for a positive or negative self-evaluation. If the
set goal is attained through one’s actions, a positive
self-evaluation prevails; whereas staying below one’s
goals leads to a negative self-evaluation. The indi-
vidual thus is seen as pushed by the negative self-
evaluation associated with the discrepancy, and pulled
by the anticipated positive self-evaluation that is
intrinsically linked to closing the gap between the
status quo and the goal (i.e., the performance stan-
dard). This implies that goals stimulate effortful action
toward goal attainment only when people recognize a
discrepancy between the status quo and the set goal.
Bandura therefore proposes giving frequent feedback
as a powerful means of stimulating goal pursuit.

Carver and Scheier (1998) propose a different
discrepancy reduction theory of goal pursuit. Based
on cybernetic control theory, the central conceptual
unit of their analysis is the negative feedback loop.
Carver and Scheier highlight the hierarchical organiz-
ation of goal pursuit and thus assume a cascading loop
structure. Goal-directed behavior is usually regulated
at the middle level (‘Do-goals’) with action at higher

levels (‘Be-goals’) suspended until the individual be-
comes self-aware. When discrepancies on the ‘Be-
level’ or the ‘Do-level’ are discovered, lower level goals
or behaviors geared at discrepancy reduction are
triggered. A positive affective response as a conse-
quence of goal attainment is not assumed, nor is the
detection of a discrepancy assumed to be associated
with negative affect. Rather, the speed of progress in
discrepancy reduction is seen as the source of positive
or negative feelings.

Research on identity goals demonstrates, however,
that people do not necessarily have to move down-
wards (i.e., to lower level goals) when trying to close
goal discrepancies. When it comes to ‘Be-goals’ that
specify a desired identity (such as being a good
scientist) there are many different, alternative ways to
indicate to oneself and others that one possesses the
aspired identity. If one has failed to attain an indicator
or has discovered that an indicator is out of reach (e.g.,
having productive students), one can compensate by
striving for alternative indicators (e.g., presence at
conferences).

5. Conclusion and Future Perspecti�es

Research on motivation and action traditionally fo-
cused on identifying the determinants of motivation.
This search has moved from the affective determinants
of motives, needs, and incentives to more cognitive
determinants, such as expectations, attributions, and
control beliefs. With the recent focus on goals (Goll-
witzer and Bargh 1996), the volitional issue of the
regulation of goal-directed behavior has become pre-
valent, and the human being is conceived as a flexible
strategist. This perspective leads to a focus on the
analysis of reflective and reflexive psychological pro-
cesses that guide the successful setting and imple-
menting of goals (see Self-regulation in Adulthood).

Even though research on goals has won momentum
in recent years, there is a host of issues that have not
yet received much theoretical and empirical attention.
One of these is the issue of goal conflict. Future
research will have to discover how goal conflicts
emerge and how they affect thoughts, feelings, and
actions. Moreover, different ways of resolving goal
conflicts (e.g., creative integrations versus disengage-
ment from one of the conflicting goals) need to be
distinguished. It does not suffice to simply analyze the
determinants and consequences of goal conflict res-
olution. Observing that disengagement from goals is
triggered, for instance, by a lack of opportunities to
pursue the goal, or observing that any disengagement
from goals is accompanied by ruminative thought as
well as frustrated and depressed affect (Klinger 1975),
is an important first step. The next question is, How
can people effectively self-regulate disengagement
from goals. As any self-regulation is taxing in the sense
that subsequent self-regulation becomes less effective,
research on goals will need to discover self-regulatory
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strategies of goal setting, and goal implementation
that are easy to perform.

See also: Academic Achievement Motivation, Deve-
lopment of; Action Theory: Psychological; Activity
Theory: Psychological; Attitudes and Behavior; Auto-
maticity of Action, Psychology of; Control Behavior:
Psychological Perspectives; Group Decision Making,
Social Psychology of; Intrinsic Motivation, Psycho-
logy of; Self-regulation in Adulthood
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Motivation: History of the Concept

Evolutionary theory, the study of learning, and the
psychoanalytic study of mental illness have been
committed to see motivation as a primary cause of
behavior, and this is also true of behavioral biology
and physiological psychology, as they prefer to think
in terms of homeostasis (Cofer and Appley 1964).
When hunger occurs, for instance, behavior is insti-
gated (e.g., finding and eating food) that is instru-
mental to rectifying the imbalance caused by tissue
needs and deficits. The named theoretical perspectives
have barricaded the simple insight that behavior can
occur under externally applied forces as well (e.g., a
shove). Even more importantly, the physical structure
of the organism, its sensory and perceptual capacities,
its cognitive and motor abilities, and so forth, qualify
as causal factors. Even habits, once formed, can be
seen as such.

Research on motivation has recognized early on
that motivation can only be one of the many causes of
behavior, and this extends to the causation of affect
and cognition as well. Accordingly, the leading ques-
tion became: What are the aspects of cognition,
affect, and behavior that benefit most from a moti-
vational analysis? Traditionally, the following issues
have been addressed: First, there is the question of the
facilitation and energization of certain responses. This
issue has been analyzed by the classic proponents of
learning theory (Hull 1943, Spence 1956) who sug-
gested that motivational processes as such (assumed to
be rooted in general drive or arousal states) do not
necessarily control or guide specific forms of behavior
but may at times invigorate innate or learned as-
sociative tendencies. Second, thoughts, feelings, and
actions are often characterized as guided, directed,
goal-oriented, persistent, or purposive. Such qualities
relate to making choices, but also to short-term or
long-term efforts in implementing the choices made.
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Researchers like Atkinson (1957) and McClelland
(1955) focused on this issue and suggested a moti-
vational analysis.

To demonstrate how the concept of motivation has
changed in history, this article describes how two
central issues (i.e., basic needs and action control)
have been addressed differently by the traditional and
the modern psychology of motivation.

1. Basic Human Needs

Whereas learning theorists, following the lead of Hull,
conceived of need as a general, content-free drive,
personality psychologists were eager to put content
into the concept of need. Sigmund Freud was rather
parsimonious by only suggesting two basic needs,
namely the life and the death instinct. McDougall
(1932) listed 18 basic needs which he referred to as
instincts (e.g., curiosity, self-assertion, submission).
Murray’s (1938) Explorations in Personality contains a
catalog of 20 psychogenic needs (e.g., need for nur-
turance, need for succorance) and Maslow’s (1954)
Moti�ation and Personality proposed a hierarchy of
needs whereby the lower need categories related to
deficiency needs (e.g., hunger, safety) and the higher
ones to growth needs (e.g., need to achieve, need to
realize one’s potential).

The named approaches excelled in generating soph-
isticated definitions and descriptions, but did not
provide reliable instruments for need assessment. They
also failed to answer the question of which of the many
needs are activated in a given situation and how such
activation processes run off. Moreover, they did not
explore the origins of individual differences in the
strength of these needs. In later years, Atkinson (1957)
and McClelland (1985) addressed these problems with
respect to the need for achievement and the power
motive.

Still, the question remains: Which of the many
conceivable human needs is the most basic?
Baumeister and Leary (1995) have recently raised this
issue by applying criteria such as universality, non-
derivativeness, satiation, and substitution. According
to their analysis, the need to belong in the sense of
forming and maintaining strong, stable interpersonal
relationships is suggested to be a most basic need.
However, this need seems to be in tension with another
basic need, the desire to distinguish oneself and be
different from others, as people are found to compete
even with their intimates when it comes to performing
well on dimensions that are of high personal relevance
(Tesser 1988). Indeed, the need for high self-esteem
has been suggested as the ultimate human motive,
because it buffers fear of death which is a consequence
of humans being conscious of their mortality. Such
awareness engenders abject terror that needs to be
managed as it could paralyze the ability to act
(Pyszczynski et al. 1997).

Recent research on individual differences in terms of
motivational orientations has replaced the need (mo-
tive) construct with constructs that describe a general
goal orientation, such as personal projects, personal
strivings, life tasks, or identity goals. Such personal
strivings (Emmons 1996) are more limited in scope
(e.g., be a honest person) and can be characterized in
terms of expectancies of success, complexity, high vs.
low level of abstraction, avoidance vs. approach
orientation, degree of conflict between each other, and
integration vs. fragmentation. The named parameters
of personal strivings have been observed to relate to
measures of psychological and physical well-being.

2. Action Control

Early theories portrayed the human as a machine-like
reactive organism compelled to act by internal and�or
external forces beyond our control (e.g., instincts,
needs, drives, incentives, reinforcers, etc.). Prototypi-
cal theories are the psychoanalytic theory of Freud,
Hull’s learning theory (and the reformulations by his
students), or Lewin’s field theoretical approach. These
theories imply that if one just pushed the right button,
motivation would result. There is no room for con-
scious reflections and attempts towards self-regu-
lation. Instead, motivational forces transmit their
energy outside of awareness, establishing a state of
balance or equilibrium (referred to as arousal re-
duction, self-preservation, or need satisfaction).

More modern theories construe human beings as
all-just and all-knowing final judges of their actions.
Expectancy-value theories (e.g., Atkinson 1957) as-
sume that people choose goals in a rational way, based
on the comprehensive knowledge of the probability of
goal attainment and the goal’s expected value. It is
proposed that the subjective probability of success and
the incentive value of having performed a task (i.e.,
pride or shame) conjointly affect task choice, both
variables being influenced by the perceived difficulty of
the task. Elaborations of this model (Heckhausen
1991) added further expectation-related concepts (e.g.,
action-outcome expectancies), and differentiated vari-
ous aspects of the incentive value (e.g., extrinsic side
effects). Attribution theories (e.g., Weiner 1992) pro-
pose that the motivational determinants of a person’s
behavior are causal explanations of prior action
outcomes. People are seen as amateur scientists who
systematically explore the causes of their behavior.
The type of causes discovered are expected to affect a
person’s readiness to engage in these or related
behaviors by influencing affect and expectations.

More recently, the motivational importance of
control beliefs has been analyzed. According to
Bandura’s (1997) self-efficacy theory, self-efficacious
individuals hold the firm belief that they possess the
potential to execute (i.e., control) the kinds of
behaviors that a given task demands. People acquire
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such beliefs by reflecting on their own relevant past
behaviors, observing the behavior of similar others,
being evaluated by significant others (e.g., teachers),
and observing their own physiological reactions when
challenged by a given task. High self-efficacy beliefs
are associated with choosing aspiring goals, exerting
strong effort to attain these goals, and persisting in the
face of obstacles and hindrances.

Present theories of motivation go beyond con-
ceptualizing humans as all-just and all-knowing. Hu-
man beings are construed as flexible strategists. The
focus is on the different tasks a person has to perform
when transforming wishes into actions (Gollwitzer
1990).When choosing goals, people try to live up to the
ideal of being an all-knowing and all-just person by
processing all the available information in an impartial
manner. However, when the implementation of an
already set goal is at issue, people are determined,
become partial, and the desirability and feasibility are
seen in the most positive light.

Recent research on goals focuses on the deter-
minants and processes of goal setting as well as goal
implementation. With respect to goal setting, for
instance, it has been discovered that people who
construe their self as an ideal which they intrinsically
desire to attain, set themselves promotion goals
focusing on establishing and keeping positive out-
comes, whereas people who construe their self as an
ought which they feel compelled to reach, set them-
selves prevention goals focusing on avoiding and
getting rid of negative outcomes (Higgins 1997).
Moreover, people can regulate the process of goal
setting in a more or less productive manner, by the way
they think about the future outcomes they want to
attain. When the desired future is mentally contrasted
with negative aspects of impeding reality (e.g., effect-
ively mastering a project is mentally contrasted with
obstacles standing in its way), relevant expectations of
successfully realizing one’s fantasies become activated
and used. Accordingly, people form goal commit-
ments in a rational manner (i.e., form strong goal
commitments when expectations of success are high,
and leave the field when probabilities of success are
low). When people only dream about positive future
outcomes or solely ruminate about the negative reality,
however, respective goal commitments are moderate
and expectancy-independent (Oettingen 2000).

Regarding the determinants of successful goal im-
plementation, how goals are framed makes an im-
portant difference. For instance, when achievement
goals are framed as learning goals (i.e., goals geared at
trying to learn more about how one can successfully
carry out the task at hand) as compared to per-
formance goals (i.e., goals geared at trying to find out
how capable one is), failure experiences are coped with
more effectively and thus people are more likely to
reach their goals (Dweck 1999). It also matters how
goal pursuit is regulated by the individual. For
instance, people can protect an ongoing goal pursuit

from distractions by making plans on how to deal with
them, or they can plan the details (when, how, and
where) of the initiation and execution of the goal-
directed behavior ahead of time, so that any
potentially disturbing self-states (e.g., being tired) can
no longer interfere (Gollwitzer 1999). People can also
step up their efforts when hindrances are encountered
and turn to substitute goals if increased effort still fails
to guarantee goal attainment. Other effective action
control strategies relate to the regulation of one’s
emotions, the perceived attractiveness of the goal,
and to creating an environment that offers good
opportunities for making progress toward goal
attainment (Kuhl and Beckmann 1994).

This recent revival of research on the self-regulation
of goal pursuit (Mischel et al. 1996) is reminiscent not
only of the mentalists’ analysis of willing (James 1890),
but also of German will psychology (Ach 1935, Lewin
1926) before the heyday of behaviorism. William
James pointed out that any self-regulation either has
to do with strengthening a weak tendency to perform
a desired behavior (i.e., issues of the obstructed will) or
with weakening a strong tendency to perform an
unwanted behavior (i.e., issues of the explosive will).
James’ analysis of willing is based on the assumption
that behavior can potentially be regulated by a
person’s resolutions (or intentions, subjective goals),
even though in certain situations and at certain times
this may be difficult.

Kurt Lewin’s experimental work on the willful
control of behavior also offers ideas on how such
control may come about, and the same is true for the
research of Narziss Ach. Lewin suggested that goals
assign a valence to objects and events in people’s social
and nonsocial surroundings. In Lewin’s example of a
person who intends to mail a letter, a mail box entices
the person to deposit the letter much as food entices a
hungry person to eat. As needs can be satisfied by
various types of behaviors which may all substitute for
each other in reducing need tension (e.g., eating fruit,
vegetables), many different goal-directed behaviors
qualify for satisfying the quasi-need associated with
a set goal. Lewin’s tension state metaphor thus
effectively accounts for the flexibility of goal striving.

Ach’s approach to the analysis of willing was
different. He assumed that the linking in one’s mind
of an anticipated situation to a concrete intended
behavior creates what he called a ‘determination’
which in turn automatically triggers the intended
action when the specified situation is encountered. The
strength of the determination was not assumed to
relate to the importance of the person’s intention or
goal, but rather to the degree of concreteness when
specifying the situation and to the intensity of the act
of willing. For Ach, concepts like need relate to the
importance of goals and thus were assumed to be
critical for choosing between goals, whereas the
implementation of set goals was an issue of willing.
The suggested distinction between motivational issues
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of goal choice and volitional issues of goal im-
plementation is reflected in recent research on goals
that distinguishes between goal setting and goal
implementation.

See also: Action Planning, Psychology of; Attribu-
tional Processes: Psychological; Behaviorism; Be-
haviorism, History of; Cognitive Psychology: History;
Free Will and Action; Mental Representations, Psy-
chology of; Motivation and Actions, Psychology
of; Motivation, Learning, and Instruction; Moti-
vation, Neural Basis of; Personality Structure;
Personality Theories; Self-regulation in Adulthood;
Self-regulation in Childhood
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Motivation, Learning, and Instruction

In popular language, motivation is equated with goal-
directed behavior and is, as such, easily understood.
However, educational researchers who wanted to
include this seemingly clear construct into their models
of learning and instruction soon discovered that it is a
blanket term which refers to a variety of interrelated
self-perceptions and affects, including outcome ex-
pectations, self-efficacy, goal orientation, goal setting,
perception of control, interest, self-concept of ability,
goal intentions, goal striving, persistence, and effort
expenditure. Each of these facets of the motivation
construct has been intensively researched within its
own conceptual niche, a situation which has resulted
in a kaleidoscope of overlapping constructs and
complementary measurement instruments. Quite
clearly, the presence of too many motivation-related
constructs has hindered the integration of the concept
within models of learning and instruction. This article
begins with a brief historical tour of the motivation
theories that are relevant to the study of learning and
instruction. Next, some recent developments in mo-
tivation research will be discussed. These develop-
ments have been instrumental in giving motivation the
prominent place in pedagogical practice and instruc-
tion models that is long overdue.

1. A Brief History of Moti�ation

An examination of the history of motivation reveals
that the significance of the motivation construct was
acknowledged in the 1940s and 1950s, when interpret-
ation problems plagued the study of goal achievement.
Researchers argued that individuals have access to a
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large amount of prior knowledge which facilitates the
formation of expectancies about various goals. In the
late 1950s Atkinson (1958) published his famous
‘expectancy by value’ model in which he described
action tendencies as the outcomes of the interactions
between goals, expectancies, and motives related to
success and failure. The theory of need achievement is,
in fact, one of the first comprehensive theories of
human motivation. It was expanded and refined
several times. Heckhausen (1977) introduced some
extrinsic and content-related components into the
model, including novelty and task specificity, and
illustrated how these components may contribute to
students’ action tendencies in a learning context.

Another comprehensive theory of motivation,
namely the theory of intrinsic motivation, developed
in parallel to the theory of need achievement. It is
important to note that in both these theoretical
frameworks motivation refers to a process whereby
goal-directed behavior is instigated and sustained.
However, the assumptions made about the reasons
why students make conscious and deliberate efforts to
attain specific goals are at variance. Indeed, Deci
(1975) and DeCharms (1976) defined intrinsic moti-
vation as motivation that is inherent in the activity
being pursued and the meaning assigned to it. A
striking finding reported by Harter (1981) is that
intrinsic motivation, as an important energizer for
learning, is being lost as children move up in the
elementary school system. Deci and Ryan (1985)
identified a number of factors in the learning en-
vironment that are supportive of intrinsic motivation,
and they put forward principles to foster this type of
motivation.

For quite some time, proponents of the two theo-
retical traditions have competed for dominance in the
field of education, but they were not successful in
convincing educational psychologists that their cons-
tructs should be incorporated into theories of learning
and instruction. Fortunately, in the 1980s, the two
motivation theories were integrated into a new theo-
retical framework, displaying a theoretical richness
that has enlightened researchers investigating cogn-
itive skills and school achievement. Findings stemming
from this new research tradition, called goal orie-
ntation, substantially contributed to our knowledge of
student motivation in the life classroom. It became
clear that the quality of the learning process depends
to a large extent on the students’ goal orientation,
more specifically on the type of criteria students use to
determine the success of a particular learning activity
(Dweck 1986, Nicholls 1984). Students who perceive
school tasks as opportunities to learn predominantly
use mastery criteria to determine the merit of their
work (task orientation); they focus on cues in the
learning situation that invite them to build up their
competence and confidence and solicit feedback to
assess their progress. In contrast, students who rely on
performance criteria to determine their successes view

school tasks as opportunities to demonstrate their
(in)ability.

Several research groups argued that students’ goal
orientation is a prominent motivational unit, since it is
directly linked to cognitive engagement and strategy
use. It was demonstrated that students of different age
groups who score high on task orientation select
deeper processing strategies than students high on ego
orientation (e.g., Meece et al. 1988). These results were
applauded by researchers who study the development
of ‘higher order’ skills, mainly because they saw for the
first time that motivational beliefs directly affect
cognitive strategy use. They finally had a motivational
unit on a par with cognitive strategy use. However,
equivalent positive relationships were demonstrated
between cognitive strategy use and other motivational
beliefs including interest, intrinsic motivation, self-
efficacy, and self-concept of ability. The profusion of
motivation constructs which were introduced into the
educational literature created complexity, ambiguity,
and tension, not least because researchers found it
hard to choose the most appropriate motivation
constructs to integrate into their models. They also
lost their way in the forest of motivation question-
naires. This situation of abundance, linked to the fact
that researchers in the field of metacognition had
renamed several motivation constructs and grouped
them together under the heading of ‘metacognitive
experiences,’ turned the field of metacognition and
learning strategies into a jungle where motivation
researchers and metacognitive specialists compete for
dominance.

2. Impact of Moti�ation on Instruction

How do different instructional practices influence
student motivation? Although many studies have been
designed to answer this question, much more research
is necessary to understand how instruction variables
interact with student and group characteristics. One of
the difficulties in answering the question is that
teachers use an enormous repertoire of strategies to
create different learning settings. A helpful categori-
zation of learning settings was put forward by Ames
and Ames (1984), who made a distinction between
competitive, individualized, and cooperative learning
settings and reported typical motivational practices
which impact on students’ goal orientation. Ames
(1992) argued that motivation practices which make
social comparisons salient in the classroom, such as
using ability groupings, evaluation of individual abili-
ties, and providing public feedback, elicit ego-focused
cognitions and affects. There is evidence that teachers
can play down ego-focused learning goals by focusing
on what students have already mastered rather than
on what has gone wrong. The extent to which teachers
succeed in creating amastery-oriented learning setting,
where everybody who puts in effort can experience
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some degree of success, is considered to be an
indication of one’s professional expertise (Brophy
1999).

Moreover, research on motivation (see e.g., Pintrich
and Schunk 1996, Stipek et al. 1998, Wigfield et al.
1998) suggests that students are more motivated when
teachers (a) supply interesting tasks, meaning that
they present an optimal level of challenge to the
learners, (b) put greater emphasis on process and on
seeking alternative solutions, (c) encourage and re-
ward effort, (d) put emphasis on social goals, (e) avoid
the use of controlling techniques, (f) manage to embed
newly learned cognitive and motivation strategies
within a variety of tasks and activities so that students
can make use of these strategies within a wide range of
application contexts. Although these principles are
highly recommendable, there is still much to be learned
about the motivational practices for students who
prefer to work individually and for those who like to
work in groups. Emerging findings justify the con-
clusion that teachers and students have different views
on the effectiveness of motivational practices (see
Thorkildsen et al. 1994). For example, not all teachers
agree that drawing students’ attention away from
ability judgments is the way to proceed. There are also
large groups of students who still think that teachers
should take the responsibility for their learning,
meaning that they should provide instructional sup-
port and motivate them to keep going. Researchers
should further explore the degree to which various
learning settings support students’ values and basic
psychological needs (needs for competence, auton-
omy, and social relatedness, cf. Deci and Ryan 1990).

3 Bridging the Gap between Moti�ation and
Strategy Use

At this point, it is important to refer to three recent
developments in motivation research that have the
potential of providing more structure to the study of
student motivation and of bridging the gap between
research on motivation and the literature on learning
and instruction. First, a clear distinction was made
between two intricately related aspects of goal-directed
behavior, namely motivation and volition. The second
development refers to new measurement instruments
which emanated from process-oriented models of
student motivation and allowed researchers to assess
student motivation in situ. The third development
embodies a new framework for studying the inter-
relations between motivation and metacognition,
called self-regulated learning.

3.1 Making a Distinction between Moti�ation and
Volition

Several authors (e.g., Kuhl and Goschke 1994, Snow
et al. 1996) argued that it is necessary to separate

‘motivation’ from its twin construct ‘volition.’ Snow et
al. reviewed the literature on motivation and volition
and concluded that, consonant with the bulk of theory
and research, the motivation construct can best be
conceptualized in terms of decision making and choice
with respect to individual goals. It refers to a ‘com-
mitment pathway’ which results when students con-
template or deliberate over options to enactment and
implementation. They argued that volition begins
when the goal has been set. Kuhl and Goschke (1994)
explained that in the postdecisional phase, students
mainly have to inhibit counter-intentional impulses
and protect their intention from competing action
tendencies. Following this line of argument, the study
of motivation for learning is restricted and expanded
at the same time: it is confined to the predecisional
phase and expanded to include all the ‘commitment
pathways’ that are, or are not, being established in
relation to events, tasks, and activities that are part of
a student’s life.

3.2 Measuring Moti�ation, as Commitment
Pathways, in Relation to Learning

Traditionally, motivation was measured as a per-
sonality characteristic, meaning that it was equated
with relatively stable beliefs that are important reasons
for action. This approach to motivation led to the
development of trait questionnaires that measure
students’ inclination to act as an enduring charac-
teristic, thus categorizing them into either one of two
opposite categories, such as ‘intrinsically motivated
vs. extrinsically motivated students,’ ‘success-oriented
students vs. failure-oriented students,’ ‘ego-oriented
students vs. task-oriented students.’ Several authors
cautioned against generalizations based on ‘dis-
positional’ motivational characteristics and warned
about the use of favorable and unfavorable traits for
learning. For example, Pintrich and Garcia (1991)
provided evidence that it is incorrect to suggest that
extrinsic motivation is an unfavorable trait for all
students. These authors observed that the association
between intrinsic motivation and the use of a deep
level processing style was only evident in those
students who scored low on extrinsic motivation.
Extrinsic motivation also showed a positive associ-
ation with deep level processing, but this relationship
was only evident in those students who were low on
intrinsic motivation.

It is important to realize that the trait approach to
motivation describes general commitment pathways
based on enduring motivational characteristics, thus
ignoring the fact that students may have a tendency to
react in a specific way to particular domains of
knowledge (e.g., mathematics, science, language learn-
ing), based on their theory of mind and self. In the
terminology of Cantor et al. (1986) students form
subcategories of the self, related to various domains.
Higgins (1987) referred to similar motivational units,
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contrasting ‘the actual self’ to the ‘ideal self’ and the
‘ought self.’ These different aspects of the self are
viewed as self-directive standards or acquired self-
guides.

A subset of students’ theory of self, namely their
motivational beliefs (e.g., self-efficacy beliefs, values,
expectancies, wishes), are activated when they are
confronted with tasks, learning activities, or specific
courses and interact with these concrete aspects of
reality (e.g., with mathematics as a subject-matter
domain), thus giving meaning and value to all learning
activities that are part of that domain (Boekaerts
1996). It is clear that students’ motivational beliefs
about the various subject-matter domains taught in
school and about specific leisure activities may be
rather weak at the beginning of primary school.
However, these beliefs grow steadily once students
realize that different academic subjects and leisure
activities have their own inherent structure, rules, and
standards. Once they are established, domain-specific
motivational beliefs give rise to domain-specific
motivation or domain-specific commitment path-
ways.

Although it is feasible that a positive inclination
towards homework will be translated into domain-
specific motivation to do homework for mathematics,
there is no guarantee that students will form a domain-
specific commitment pathway. This will depend on the
unique way in which they have mentally represented
that subject-matter domain, particularly in terms of
motivational beliefs. In a similar vein, it is not certain
that students who have favorable domain-specific
motivational beliefs will always display that behavior
in a given situation. Indeed, domain-specific moti-
vational beliefs activated from memory interact with
current learning opportunities giving rise to ‘situation-
specific motivational beliefs’ or ‘appraisals.’ In other
words, students who are invited to invest effort in a
specific mathematics problem-solving activity may or
may not translate their domain-specific needs, expect-
ations, and wishes into concrete behavioral intentions.
Behavioral intentions generated in the situation are
called goal intentions. They reflect the individual’s
decision to use his or her personal resources to reach
the goal. In learning situations, these goal intentions
are referred to as ‘learning intentions’ because they
denote the students’ intentions to engage in a specific
learning activity, given local conditions (context-
specific commitment pathways).

The point being made is that one can only study
student motivation as an actual state of the learner
when students are invited to observe the unique
properties of a current situation; only then will their
unique cognitions and feelings surface and reveal
context-sensitive or insensitive behavior. The experi-
ence sampling method makes it possible to record such
‘student by situation transactions’ while students are
actually participating in unfolding learning episodes.
Boekaerts (1999), Krapp (1999), Vermeer et al. (2000),

and Volet (1997) studied the impact of situational
factors on student motivation in concrete learning
situations. Preliminary evidence suggest intraindiv-
idual and gender differences in appraisals and goal
intention.

In conclusion, regularities in student behavior,
defined in terms of stable motivational characteristics
should not be confused with (a) students’ tendency to
react favorably or unfavorably in relation to a domain
of study, and (b) with their sensitivity, given local
conditions. The distinction made between inclination,
tendency, and sensitivity allows researchers to describe
the time frame of different ‘commitment pathways.’
Both domain-specific motivation and situation-
specific motivation can be viewed as explicit be-
havioral intentions. However, only motivation mea-
sured at the subordinate level (in the situation), is a
deliberate choice to initiate a specific task or activity,
because it is based on a student’s appraisal of (a) the
learning situation, given the local context, and (b)
rivaling tendencies.

3.3 Studying Metacognition and Moti�ation as
Interwo�en Aspects of Self-Regulated Learning

It has already been emphasized that researchers who
investigate the use of learning strategies have largely
ignored motivational constructs in their theories and
models, while researchers working within the motiv-
ation tradition have always assumed that motiv-
ation for learning is associated with higher school
performance, without bothering to examine whether
highly motivated students have access to better learn-
ing strategies. Fortunately, these two lines of research
have merged. However, researchers still concentrate
too much on academic goals and devote little attention
to the social and well-being goals that children and
adolescents also pursue in a school setting. Yet, as
Wentzel (1996) argued convincingly, the social worlds
of youngsters, and thus their social goals, play a
dominant and influential role in their lives at school.
Wentzel drew attention to social motivation, docu-
menting that there are strong links between academic
and social components of motivation (e.g., wanting to
help others, to share information with classmates, to
take responsibility for the learning of others).

Since the early 1990s, researchers have become fully
aware of the multiple goals that students pursue in a
classroom context and also of the fact that these goals
may be in harmony or disharmony. The unique ways
in which students steer and guide their behavior to
meet these multiple goals are viewed as indicators of
their self-regulatory skills. Self-regulated learning
offers a new perspective on the study of motivation for
learning, since it encourages researchers to go beyond
the mere description of activity in the one control
system (cf. Boekaerts and Niemivirta 1999). When
researchers are prompted to study cognitive and
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metacognitive processes in close connection with
motivation, mutual influences are the focus of at-
tention, and emerging properties of the system as a
whole will be noted. This new approach will hopefully
tell us how different forms of control are realized in a
classroom context, how feedback processes operate in
different control systems, and how students coordinate
the interacting processes.

4. Conclusion

The study of motivation has always been the study of
inferred causes for goal-directed behavior, but several
shifts in focus have been noted: a shift from needs to
cognitions, from extrinsic to intrinsic values, from
performance-oriented criteria for success to activity-
oriented criteria. Recent developments in theory and
instrument construction announce a new era for
research on motivation for learning. The construct of
self-regulated learning inspires researchers to explore
the factors that facilitate adaptive motivational
patterns that are instrumental to learning in school
and beyond (lifelong learning). In focusing on self-
regulated learning, motivation researchers have also
ventured beyond the traditional motivation agenda,
investigating motivation control as an important aim
in itself. They advocate that the ability to elicit
favorable motivational beliefs in learning situations,
but also at choice points in one’s career and life, is an
important resource.

See also: Academic Achievement Motivation, Deve-
lopment of; Intrinsic Motivation, Psychology of;
Motivation and Actions, Psychology of; Motivation:
History of the Concept; School Achievement: Cog-
nitive and Motivational Determinants; Schooling:
Impact on Cognitive and Motivational Development;
Self-concepts: Educational Aspects; Self-efficacy:
Educational Aspects
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M. Boekaerts

Motivation, Neural Basis of

This article will describe the organization of the neural
systems and their interactions that are critical for the
expression of motivated behaviors. Presented first is
an influential model of how motivated behaviors are
organized temporally thatwill provide the background
for discussing the structure of underlying neural
circuits. It will emphasize that any model or circuit
analysis must ultimately account for the complexity of
all behavioral components, and must explain how
temporal sequences (ethograms) of behavioral epi-
sodes are organized and controlled. The neural sys-
tems thought to be critical for generating motivated
behaviors are then discussed. At this point however, it
is worth considering that, although the forebrain plays
a critical role, there is probably no single neural system
that puts the ‘motivation’ into ‘behavior.’

1. Temporal Organization of Moti�ated
Beha�iors

Motivated behavior is initiated by the neural in-
teraction of interosensory information, exterosensory
information, and arousal state. The outcome of this
integration determines the value of the ‘dri�e’ asso-
ciated with a particular behavior, and is used to select
the most appropriate behavioral action, which is then
expressed as a procurement (or appetiti�e) phase where
the goal object is actively sought out (Toates 1986).
Procurement behaviors include foraging, are indi-
vidualized for the particular situation, can be quite
complex, and are under cognitive control. When the
goal object has been located, a consummatory phase
allows the animal to interact directly with the goal
object with more stereotypic rhythmic movements—
licking, chewing, copulating, etc. Reward�aversion
functions, together with learning and memory pro-
cesses are also critical during the procurement and
consummatory phases; a previously rewarded or
aversive experience of a particular goal object, remem-
bering where it is located, and how to get there are

important considerations. Finally, as the consum-
matory phase continues, a variety of interosensory
feedback signals are generated that increase the
probability that it will be terminated (commonly called
satiety), presumably through the action of inhibitory
networks. However, termination may also arise from
separate exterosensory signals (e.g., the presence of a
predator) that can override the ongoing behavior at
any time, so allowing the animal to switch immediately
to one that is more appropriate (McFarland and Sibly
1975).

2. Neural Systems

At the simplest level, four broad-ranging neural
systems are concerned with generating motivated
behaviors: those involved with the transduction and
processing of sensory signals; those that control
arousal state; those that process the types of in-
formation that neurally represents sensory objects;
and those involved with motor control (Fig. 1). Using
this scheme, four principal sets of inputs activate

1 2

3

4

Figure 1
A schematic representation of the neural systems
involved with generating motivated behaviors. Points 1,
2, 3, and 4 represent various inputs to motor control
networks that activate behaviors. Inputs 1 and 2 are
associated with complex anticipatory behaviors, 3 with
homeostatically-generated behaviors; all three of which
are motivated. Input 4 can only generate reflex (i.e.,
nonmotivated) actions (abbreviations: Stimul.,
stimulatory; Inhib., inhibitory; Disinhib., disinhibitory)
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motor systems and generate motivated behaviors. The
most complex motor control processes are those that
generate anticipatory beha�iors and their accompany-
ing autonomic and neuroendocrine motor events. In
some instances, information derived from the systems
controlling arousal state—for example, the circadian
clock—may provide the predominant signals (input 1,
Fig. 1). But in many instances this type of anticipatory
control derives from the interactions between pro-
cessed sensory information and those forebrain sys-
tems concerned with encoding object representation,
particularly learning and memory, reward, and spatial
orientation. The integrated output of these regions
then influences the motor control systems (input 2,
Fig. 1). However, increased drives for motivated
behavior can also be produced by internally-generated
deficit signals (e.g., the thirst arising from dehydration,
or the hunger from starvation) that engage motor
control networks more directly (input 3, Fig. 1).
Finally, simple reflex actions (e.g., reflex rejection of
unpalatable foods or fluids) are generated by more or
less direct sensory inputs to the pre-motor and motor
networks with little higher-order processing (input 4,
Fig. 1). But of course, these reflex actions lack any
motivated character.

The notion of drive and the reduction in the level of
specific drive states following particular behaviors has
been a very influential if somewhat controversial
concept in neuroscience. The idea that some neural
mechanism selects the behavior that is the most
appropriate to reduce the drive state that has the
highest value is a useful one from the perspective of
delineating neural systems. In this way, drive is
determined by an interaction between arousal state,
those interosensory signals that encode internal state,
and sensory object representations that effectively
encode the current incentive value of a particular goal
object (see Toates 1986). In this way, inputs 1, 2, and
3 to motor control networks (Fig. 1) can be thought of
as ‘drive-determining’ interactions. Finally, the in-
tegration of this information within motor control
systems governs which action is selected, and thereby
which particular behavior is expressed.

2.1 Sensory Information

The neural systems that control motivated behaviors
are regulated by a host of sensory inputs, which can be
categorized either as interosensory signals that encode
internal state or exterosensory inputs that encode
features of the goal object such as smell, taste,
temperature, tactile properties, and appearance. Each
of these sensory signals has specific transduction
mechanisms and ‘labeled line’ access to central proces-
sing networks found throughout the brain. Although a
great deal of important sensory processing occurs
within the telencephalon—particularly sensory cor-

tex—the preliminary sensory processing that occurs
subcortically can have important implications for the
control of motivated behaviors, for example the
altered gustatory processing that occurs in the hind-
brain of hyponatremic animals is an important adjunct
to increased sodium appetite.

Some sensory signals can access command networks
directly, as typified by the drinking initiated by the
effects of increasing plasma osmolality or angiotensin
II (A-II; see Thirst and Drinking), or the deficit-
induced feeding activated by those adiposity signals
(primarily leptin and insulin) that have direct hypo-
thalamic actions (Elmquist et al. 1999). In both these
cases, it is not clear whether the initial sensory
processing of deficit signals utilize the sensory object
representation networks, but the fact that hypothala-
mic regions involved with this type of sensory trans-
duction project directly to regions concerned with
ingestive motor control, suggests that they may not.

2.2 Arousal State Control and Beha�ioral Timing

Parts of the brain provide critical timing information
and control arousal state so enabling motor command
networks to generate the types of actions that are
anticipatory. This system includes the suprachiasmatic
nucleus in the hypothalamus, which generates the
circadian timing signal that entrains virtually all neural
activity within limits determined by the prevailing
photoperiod. In terms of arousal state, catecholamine
cell groups in the hindbrain (e.g., the locus coeruleus),
histaminergic neurons in the tuberomammillary nu-
cleus, the ventrolateral preoptic nucleus, and the
recently identified hypocretin�orexin neurons in the
LHA also supply information that is of critical
importance for controlling arousal state (see Arousal,
Neural Basis of; Circadian Rhythms; Sleep: Neural
Systems; Suprachiasmatic Nucleus).

2.3 Neural Representation of Sensory Objects

Some processes important for motivational motor
control generate neural representations of sensory
objects. These include the following: learning and
memory mechanisms in the telencephalon and cere-
bellum; reward�aversion systems in the midbrain
ventral tegmentum, parts of the basal forebrain
(particularly the nucleus accumbens), amygdala, and
parts of the cortex, particularly prefrontal regions;
and systems in the hippocampus and parts of the
cortex responsible for allocentric and egocentric spa-
tial representation. A great deal of exterosensory
information is processed through these networks,
which collectively assign what has been called ‘incen-
ti�e �alue’ to a particular goal object (Toates 1986).
The neural pathways mediating the interactions be-

10118

Moti�ation, Neural Basis of



tween the object representation and motor networks
are not fully understood, but sets of bidirectional con-
nections between the hypothalamus and cortical struc-
tures such as the prefrontal cortex and hippocampus,
as well as subcortical regions such as the amygdala,
septal nuclei, bed nuclei of the stria terminalis, and
basal ganglia are all likely to be critical in the
integrative operations that designate and coordinate
the full spectrum of motor events associated with
motivated behaviors (Saper 1985, Risold et al. 1997,
Swanson and Petrovich 1998) (see also Amygdala
(Amygdaloid Complex); Cogniti�e Control (Executi�e
Functions): Role of Prefrontal Cortex; Learning and
Memory, Neural Basis of; Neural Representations of
Direction (Head Direction Cells); Reinforcement:
Neurochemical Substrates).

2.4 Motor Control

Fig. 1 shows that motor control systems operate at
three levels: drive networks that set up and coordinate
specific motor events; action selection systems con-
cerned with the planning, selection, and the moment-
to-moment execution of particular motor actions; and
the premotor�motor neuron networks that actually
execute themmotor actions (seeBeha�ior, Hierarchical
Organization of ). Furthermore, Fig. 1 shows a clear
distinction between drive networks and object recog-
nition systems. This derives from the fact that object
representation systems are goal nonspecific, whereas
drive networks are explicitly concerned with specific
behaviors. For example, an animal uses the same
networks in the telencephalon for spatial navigation
whether it is looking for food, a mate, or shelter,
whereas parts of the hypothalamus are concerned
exclusively with feeding or sexual behavior. However,
in terms of the organization of other neural structures
(e.g., cell groups in the basal ganglia), this distinction
may not be so clear-cut, and it may prove difficult to
determine experimentally within which system a par-
ticular set of neurons belongs.

2.4.1 Dri�e networks. The concept of drive net-
works evolved from the idea of discretely localized
hypothalamic satiety and hunger ‘centers’ popular
during the 1950s and 1960s. The center concept was
synthesized by Eliot Stellar into a scheme for
explaining the role of the hypothalamus in controlling
motivated behaviors (Stellar 1954). Elaborating these
pioneeringstudies sincehasreplacedthe ideaof isolated
‘centers’ with a scheme where sets of more widely
distributed but highly interconnected motor drive
networks direct the somatic, autonomic, and
neuroendocrine motor responses that accompany
particular behaviors. In accord with Stellar’s original
idea, each individual drive network contains neurons

that either stimulates or inhibits a particular motor
event. The exact nature of the expressed behavior, or
whether it is expressed at all, is then determined by
the integrated output of these neurons. Furthermore,
it is likely that a separate series of circuits is con-
cerned with disinhibiting particular motor actions.
Although the location of these disinhibitory circuits
is unclear, Swanson (2000) has suggested that
neurons in the pallidum may function in this way.

Determining the precise anatomical substrates of
the drive networks has proved quite difficult. However,
a wealth of data cataloging the stimulatory or in-
hibitory effects of neuropeptides on particular motor
functions clearly concurs with earlier lesion and
stimulation experiments that have identified the hypo-
thalamus as a key locus for the components of specific
drive networks (see Hypothalamus). Many groups
have identified which hypothalamic neurons synthe-
size these neuropeptides and have determined where
they project. One critical point that has emerged from
these studies is that placing individual hypothalamic
cell groups within one or other of drive network is
rather difficult. This is because traditionally-defined
cell groups such as the lateral hypothalamic area
(LHA), arcuate (ARH), or paraventricular (PVH)
nuclei appear to contain elements that, in terms of
function, belong to more than one type of drive
network; it seems unlikely that there is a tight ‘one cell
group–one network’ relationship in the hypothalamus.

A well-documented example of a stimulatory net-
work is the one activated by circulating A-II to
stimulate drinking. Results from many studies have
shown that A-II is detected by a central sensory
transducer, the subfornical organ (SFO), which then
directly and specifically stimulates water intake. The
SFO provides efferents—most of which also contain
A-II (Swanson 1987)—to a relatively limited set of
structures, including parts of the prefrontal cortex,
substantia innominata, medial preoptic area, bed
nuclei of the stria terminalis, zona incerta, PVH,
supraoptic nucleus, and LHA (Swanson 1987); pre-
sumably it is these regions that constitute part of the
stimulatory network that initiates the motor aspects of
drinking (see Thirst and Drinking). Neuropeptide Y
(NPY) neurons in the ARH contribute to a well-
known example of a stimulatory eating mechanism;
results from many studies show that NPY contributes
to a circuit that directly stimulates food intake (see
Hunger and Eating, Neural Basis of ).

In terms of inhibitory networks, feeding again
provides good examples of hypothalamic components.
For example, the peptide α-MSH is synthesized
in ARH neurons from the proopiomelanocortin
(POMC) gene and provides an inhibitory signal to
feeding that acts at melanocortin 4 receptors ex-
pressed by neurons in the LHA and PVH (Elmquist
et al. 1999). POMC neurons in the ARH and retro-
chiasmatic area also express cocaine- and amphet-
amine-regulated transcript. This widely expressed
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neuropeptide will inhibit eating without affecting
spontaneous drinking when injected introcerebroven-
tricularly.

Finally, interactions between different motivational
drive systems, particularly in the hypothalamus are of
paramount importance. For example, the effects of
starvation are not limited just to increasing the drive to
eat, they also reduce reproductive capacity. Similarly,
dehydration leads to severe anorexia as well as
increasing the drive to drink (Watts 2001). This cross-
behavioral coordination is achieved by hormonal
modulation acting together with the divergent neuro-
anatomic outputs from individual drive networks.

2.4.2 Premotor and motor networks. The brain has
three sets of motor neurons with which to effect both
motivated behavioral action and the internally-
directed motor actions that accompany it: α-motor
neurons in the ventral horn of the spinal cord that
control the striate musculature and hence the expres-
sion of all behavior; postganglionic sympathetic and
parasympathetic motor neurons that control autono-
mic motor function; and sets of parvicellular and
magnocellular neuroendocrine motor neurons in the
hypothalamus that control pituitary function. Moti-
vated behaviors involve the coordinated activation,
to a greater or lesser degree, of all three motor
systems (see Autonomic Classical and Operant Con-
ditioning; Neuroendocrinology).

Sets of premotor networks directly control oscil-
latory and more complex patterns of motor neuron
firing. Simple rhythmic movement patterns develop
from an interaction between oscillatory rhythm gener-
ators, which directly involve the motor neurons, and
networks of premotor central pattern generators
located somewhat more distally in the spinal cord and
hindbrain. A critical feature of these pattern gener-
ators is that they are capable of producing rhythmic
output without sensory input. In turn, pattern gen-
erator output is modulated further by afferents from
those parts of the appropriate drive networks in the
diencephalon and telencephalon. These often highly
varied inputs provide the critical command and
contextual information from object representational
networks for selecting the most appropriate motor
program at any particular time. Collectively, all these
components begin to account for how motivated
behavior is organized.

2.5 Feedback and Humoral Modulation

Feedback is a critical feature of behavioral control,
and sensory signals encoding the magnitude and
consequences of generated motor actions can control
the length of a motivated behavioral episode. For
example, postabsorptive humoral feedback (e.g., in-
creasing CCK or decreasing plasma osmolality) and
interosensory signals (e.g., gastric distension, oro-

pharyngeal metering) lead to the termination of
ingestive behaviors and subsequent behavioral re-
fractoriness. Finally, rather than acting as feedback
control a further set of regulatory signals are more
modulatory and can influence a variety of neural
structures at all brain levels. Steroid hormones, par-
ticularly gonadal steroids, are important components
of this type, and many familiar motivated behaviors
are critically regulated by this type of signal.

See also: Amygdala (Amygdaloid Complex); Arousal,
Neural Basis of; Circadian Rhythms; Hunger and
Eating, Neural Basis of; Learning and Memory,
Neural Basis of; Reinforcement: Neurochemical Sub-
strates; Reinforcement, Principle of; Sex Hormones
and their Brain Receptors; Sexual Behavior: Socio-
logical Perspective; Sleep: Neural Systems
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Motivational Development, Systems

Theory of

Systems theory provides a powerful method for the
description of systems in which feedback controlled
regulation processes occur. Since human goal-directed
behavior is regulated by such processes, systems theory
is also very useful for psychological research. One of
the most elaborated psychological models based on
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systems theory, theZurichModel of Social Motivation
by Bischof (1985, 1993), will be presented below,
together with some empirical evidence for its validity.

1. Systems Theory

Systems or control theory originated from practical,
engineering-related questions concerning regulation
processes. Its aim is to analyze the structure of systems
and to provide adequate, preferably quantitative,
models for them. The basic unit of systems control is a
negative feedback loop which consists of the following
elements: a detector which provides the system with
information about the environment (input), a ref-
erence value which indicates what the input ideally
should be, and an output function that causes the
system in case of a discrepancy between input and
reference value to ‘behave’ in a way that affects the
environment in order to reduce the discrepancy (for
details see Bischof 1985, 1995).

The notion that processes such as these not only
occur in machines, but also can be found in living
systems such as animals or human beings was first
introduced into the life sciences by Wiener (1948).
Almost at the same time, it was also formulated in
German by von Holst and Mittelstaedt (1971). Since
then, this idea has appeared in different theories. The
models based on systems theory, however, vary
considerably in their degree of quantification, their
complexity, and their generalizability.

One simple, general, and well-known example of a
negative feedback loop used to characterize human
behavior is the TOTE unit described by Miller et al.
(1960). A more complex attempt to explain the general
principles of goal directed behavior in terms of systems
theory stems from Carver and Scheier (1998).
Examples of mathematically formulated control
systems and their experimental verification can be
found in Powers (1978).

Since systems theory not only is especially apt for
the description of purposive behavior, but also allows
for the description of short-term as well as long-term
regulation processes, models or theories dealing with
more specific topics can be found in the fields of
motivational as well as developmental psychology.
Examples in the area of motivational psychology are
the control theory model of work motivation by Klein
(1989) and the control system model of organizational
motivation by Lord and Hanges (1987). The former
describes individual work motivation as a function of
feedback and several cognitive processes. The latter
also deals with task performance, but can be applied to
individual motivation as well as interpersonal ac-
tivities in organizations. A more comprehensive
model, which is at least partly based on a systemic
approach, is presented by Do� rner (1994, 1998), who
intends nothing less than to discover the ‘construction
plan’ of the human soul. In contrast to these authors,
Hyland (1988) uses his motivational control theory as

a meta-theoretical framework to integrate different,
already existing, motivational theories which—
according to him—reflect different aspects of a single
underlying process which can again be described with
a negative feedback loop.

In developmental psychology, a dynamic systems
approach is used, for example, by Fogel and Thelen
(1987) in their theory of motor development, even if
they do not put it into terms of systems theory. The
models of Burke (1991) and Bell (1971) are more
explicitly based on systems theory. The former
describes the process of identity formation as a
negative feedback loop. The latter develops a control
system to explain reciprocal socialization effects be-
tween children and their caregivers. A much broader
model which is concerned with the general principles
of human development is the developmental systems
theory by Ford and Lerner (1992). The best known
example for a systems approach in developmental
psychology, however, is probably Bowlby’s (1969)
theory of infant attachment, a phenomenon which he
viewed in feedback terms, although he never ventured
to formulate it in a mathematical model. This was
eventually performed by Bischof (1975, 1985, 1993),
who provided a completely quantified model of social
motivation. This is referred to as the Zurich Model of
Social Motivation (or Zurich Model) and will be
described in the following section.

2. The Zurich Model of Social Moti�ation

The Zurich Model of Social Motivation by Bischof
(1985, 1993, Fig. 1) arose from the want of a
quantitative model able to explain and predict
processes of social distance regulations. Such regula-
tions have been described by attachment theorists
such as Bowlby (1969) and also occur during indi-
viduation processes in puberty and adolescence. In
short, the model postulates three basic motivational
systems: the security, the arousal, and the autonomy
system. All of these are represented as negative
feedback loops and are considered homeostatic. In
addition, there is a fourth system, the coping system,
which deals with cases in which one of the other
systems gets blocked and cannot operate in its usual
manner. These four systems will be described quali-
tatively, although there also exists a mathematical
description (Bischof 1993, Gubler and Bischof 1991,
Gubler et al. 1994).

2.1 The Security System

Security is defined as the feeling of intimacy, warmth,
protection, and so forth that one obtains when one is
close to a familiar person, typically one’s primary
caregiver. This feeling has its source in three input
variables, all of which are sensed by a specific detector.
The detector for familiarity provides the information
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Figure 1
The Zurich Model of Social Motivation (after Bischof
1993, p. 13)

as to whether a certain object is familiar, in contrast to
being new, unknown, or discrepant from one’s
expectancies. The detector for relevancy assesses the
rank and the ‘conspecificity’ of the object in question.
The detector’s output is highest when the perceived
object is an adult, high-ranking conspecific, and can be
reduced, for example, by submissive behavior of the
object or by substitution of a human adult by another
object such as a child or an animal. The third detector
gives information about the distance between oneself
and the perceived object. The closer one is positioned
to a familiar object the more security one obtains.
Hence, the construct of security refers to a hypo-
thetical emotional variable monotonically increasing
with familiarity, relevancy, and proximity. Since prox-
imity is the only one among those three variables
which the subject can control, the obvious way to
provide a homeostasis of security results in distance-
regulating behavior.

The reference variable of the security system is the
degree of dependency the subject feels. As long as

dependency exceeds security, an appetence for security
is maintained. This induces the subject to show
attachment behavior, that is, to reduce the distance to
a person who is able to provide security. The opposite
situation, frequently encountered in puberty, results in
an aversion against security and consequently in an
avoidance of familiar persons (surfeit behavior).

2.2 The Arousal System

Arousal is defined as feelings such as interest, fas-
cination, curiosity, as well as feelings of alarm or fear
which can occur when one encounters a nonfamiliar
person. Basically, the arousal system can be thought of
as analogous to the security system, and moreover it
can utilize the same three detectors. Like security,
arousal is hypothesized to increase with the object’s
proximity and relevancy. Since the familiarity detector
also provides information about how novel an object
is, arousal can be connected to the output of this
detector as well. Thus, the paradigmatic case for the
arousal system is the encounter with a high-ranking,
adult human stranger.

The reference value of the arousal system is labeled
enterprise. Again, a distinction between an aversive
and an appetent behavioral response can be made.
Aversion against arousal and subsequent fear
behavior result from arousal exceeding enterprise. If
arousal falls short of enterprise, an appetence for
arousal develops which leads to exploratory behavior.

The security and the arousal systems do not work
independently of each other. Both systems respond to
the same stimulus situations. Thus, the quantitative
processing of the inputs involved leads automatically
to effects such as fear-evoking stimuli intensifying
attachment behavior towards an available caregiver,
or the caregiver serving as a security base for ex-
ploratory ventures. Furthermore, the two systems do
not develop independently during ontogeny. The
reference variables—dependency and enterprise—are
assumed to be negatively correlated, and to covary
with the individual’s age and maturity. Young infants
are strongly dependent and only modestly enterpris-
ing. They need the presence of a security-providing
caregiver in order to start exploring the environment
and to acquire competence. Later in development,
usually culminating around early adolescence, this
pattern changes: growing independence and enterprise
now demand and allow for the separation from the
familiar partners and the establishment of new
relationships. Finally, after adolescence, the two ref-
erence values normally level out.

2.3 The Autonomy System

The autonomy system can be regarded as analogous to
the security and the arousal systems. The input here,
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Figure 2
Mean proximity to the security base (black points) and maximal proximity to the source of arousal (white points) in
virtual distance units. Error bars indicate standard errors. Horizontal arrows show the nearest age groups which
differ with p� 0.05

however, stems from a different source. The detector
which provides the amount of felt autonomy senses
experiences of success such as obtaining obedience,
acknowledgement, or admiration from other people,
solving difficult problems, or being competent in
certain subjects. Therefore, autonomy can be
described as feeling competent, strong, and powerful,
and having influence, prestige, and authority.

The reference variable of the autonomy system is
called ‘autonomy claim’ and is closely related to the
power and the achievement motives, as well as the
need for prestige and an aspiration for self-confidence.
In the case of a discrepancy between the feeling of
autonomy and the autonomy claim, however, the
model postulates the occurence of behaviors stemming
clearly from the domain of power and dominance. If
individuals feel an appetence for autonomy, they are

assumed to behave assertively by becoming threat-
ening, demanding, or even aggressive. In the opposite
case, if individuals have too much autonomy and feel
aversive, they will show submissive behaviors such as
behaving humbly or servilely.

The autonomy claim is not independent of the other
two reference variables, dependency and enterprise.
On the contrary, the autonomy claim is postulated to
underlie the connection of the security and the arousal
system by affecting dependency negatively and enter-
prise positively.

2.4 The Coping System

The coping system operates in cases where one of the
other systems gets blocked by an (internal or external)

10123

Moti�ational De�elopment, Systems Theory of



obstacle or barrier. The coping system provides three
external and two internal coping strategies, external
strategies being active attempts to change the situation
and internal ones being efforts to adapt oneself to the
situation. The three external coping strategies are
labeled invention (searching for a detour), aggression
(attempting to destroy the barrier), and supplication
(begging someone else to remove the barrier). The two
internal strategies are referred to as acclimatization
(adaptation of the reference value to the input) and
revision (adaptation of the perception of the situation).

The model does not predict which one of these
coping responses is performed in a given context since
this is primarily a result of the individual’s learning
history. However, it is assumed that the internal
strategies will succeed if the external strategies do not
lead to a success.

3. Empirical E�idence

The assumptions made by the Zurich Model of Social
Motivation were tested by means of several behavior
observations and estimation studies. Both types of
studies were conducted with either very young children
of about one year of age or with older participants
ranging from late childhood to adulthood. Since the
Zurich Model contains several ideas of attachment
theory, settings similar to the Strange Situation Test
by Ainsworth et al. (1978) were used for the younger
children. For the older participants, a spaceship
simulator was developed in which they experienced a
space flight which was also designed according to the
Strange Situation.

In this simulator, the participants were seated in a
cockpit where the virtual space was visible on a
computer screen. There were several instruments to
manipulate in order to move, orient oneself in space,
and protect the spaceship from dangers. The effects of

Figure 3
Example of simulated and real distance regulation behavior of one participant (after Gubler et al. 1994, p. 115). The
vertical scale indicates virtual distance units, the horizontal scale represents the time of the flight

the participant’s actions were visible on the screen and
the participants could hear sounds, such as their gun
firing or the noise of the accelerating engine. In
addition, the simulator was moved according to the
steering maneuvers of each participant, which ensured
a high emotional involvement.

During their virtual flights the participants were
confronted with two different objects. One object was
considered familiar (either the earth or a home base)
and served as an orienting point in space as well as
protection. The proximity of the participants to this
security base served as a measure for their dependency.
A novel object—a strange planet—also appeared
during the flight. This planet was fascinating as well as
potentially dangerous to the participants. The prox-
imity to this source of arousal was used to assess the
enterprise of the participants.

In the late 1980s and throughout the 1990s 14
studies were conducted with this spaceship simulator.
Participants were for the most part schoolboys and
girls as well as students between 9 and 33 years (N�
704, mean age� 21.2 years). The data obtained in
these studies (Fig. 2) strongly support one of the main
theoretical assumptions made by the Zurich Model:
dependency and enterprise correlate and take an
inverse developmental course. The time of the biggest
difference is attained at about 18 years, when de-
pendency reaches its minimum while enterprise is at
its maximum.

In the spaceship simulator, as well as the laboratory
settings used for the younger children, the behavior of
the participants was registered continuously. This
allowed for investigation methods exceeding simple
comparisons of groups by analyzing the distance
regulation processes of single participants. In the
estimation studies mentioned above, it was possible to
simulate the actual behavior of the participants by
means of a parameter estimation based on the math-
ematical formulation of the Zurich Model (Fig. 3).
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These studies gave further evidence for the validity of
the model (for details see Gubler and Bischof 1991,
Gubler et al. 1994).

4. Future Directions

While the functioning of the security and the arousal
systems is sufficiently supported by empirical evidence,
there are still several open questions for future
research. Although the existing data also support the
assumptions made about the autonomy system, the
causal link of the autonomy claim to dependency and
enterprise still has to be established. Since the Zurich
Model was originally conceived from the point of view
of a child, more adult motives such as altruism have to
be included as well. Furthermore, the study of the
developmental course taken by the different reference
variables or motives also has to be extended to older
age groups in order to get a model explaining the
motivational development of the whole life span.

See also: Academic Achievement Motivation, Devel-
opment of; Intrinsic Motivation, Psychology of;
Motivation and Actions, Psychology of; Motivation:
History of the Concept; Motivation, Learning, and
Instruction
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Motor Control

The rich varieties of human and non-human animal
movement are the final product of motor mechanisms
within the nervous system and the muscles they
innervate. The selective contraction and relaxation of
these muscle groups support the organism (posture),
mediate internal functions such as heartbeat, breath-
ing, and peristalsis of the digestive system, and propel
the creature through its external world. The motor
neurons typically work in concert with interneurons
and sensory mechanisms that are orchestrated to-
gether through intricate patterns of activity. The
motor control pathways in whole organism actions
read-out these patterns from many parts of the brain

10125

Motor Control



and its contact with the sensory world. It has been
argued (Lashley, 1951 Sperry 1952) that movement,
and thus motor control, is the most fundamental
property of nervous systems. Without movement there
is no behavior as the term is normally defined.
Movement also provides overt and objective measures
of the rich symphonies of behavior we see in the
natural world.

1. Commonalities and Specializations in
Mechanism

Motor control in all vertebrate species (animals with
backbones) operates from a similar ground plan, but
with important differences in detail. For all vertebrates
spinal and brain stem mechanisms mediate a number
of basic forms of movement, such as locomotion and
postural adjustment (seeBeha�ior,HierarchicalOrgan-
ization of; Eye Mo�ement, Control of (Oculomotor
Control)). In mammals, and especially in humans,
higher cortical areas along with the basal ganglia and
cerebellum contribute importantly to the acquisition,
planning, flexibility, and fine-tuning of movement
sequences (Fig. 1). Major properties of these structures
are discussed below. In invertebrates (animals without
backbones) the basic building blocks of motor control
are diverse and distinct from those found in vertebrate
species, yet there is a remarkable convergence in terms
of overall solutions to motor control. For example,
relatively small groups of neurons, and in some species
single cells, generate rhythms of an endogenous
(intrinsic to the cells) rhythms without the need for
molding by afferent influences. These central pattern
generators were first documented clearly in inver-
tebrates, and thendetermined for vertebrates (Fentress
1976, Pearson 1993; see Comparati�e Neuroscience).
In the intact animal these patterns of spontaneous
activity are typically modulated by other neural and
endocrine influences, however.

Most investigators today believe that many of the
most important questions of motor control rest at the
interface between intrinsic properties of neurons and
their sensitivity to extrinsic factors. Motor commands
may remain latent until triggered by descending
influences, rather as dropping a needle onto a phon-
ograph record triggers patterns of sound programmed
within the chosen record. The analogy to music turns
out to be a useful one, for it reminds us that we wish to
account for the notes (basic units) of movement, the
construction of chords of simultaneously activated
motor elements, melodies in time, rhythmic principles,
volume (intensity) and timbre (fine tuning), and even
possible transpositions from one moment to the next.
Questions of movements guided toward specific feat-
ures of the environment are also of obvious impo-
rtance, and are discussed in other chapters (see
Beha�ior, Hierarchical Organization of; Neural Repre-
sentations of Direction (Head Direction Cells); Na�iga-

Figure 1
The motor systems have three levels of control—the
spinal cord, brain stem, and forebrain—organized both
serially and in parallel. Source: Kandel et al. 2000

tion in Virtual Space: Psychological and Neural
Aspects; Na�igation in Spatial En�ironments, Neural
Basis of; Neural Representations of Intended Mo�ement
in Motor Cortex).

2. Early Models and Current Perspecti�es

Early models of vertebrate movement stressed in-
dividual reflexes and reflex chains as the basic building
blocks in the organization of action patterns
(Sherrington 1906). Spinal reflexes operate through
relatively simple chains of neurons, where sensory and
interneurons link up with motor neurons that in turn
project to a select group of muscles. Interest in reflex
behavior (such as the well-known knee jerk reflex
elicited by your local physician) remains intense, and
reflexes are clearly essential for the production of
posture, basic movements, and defensive reactions.
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Their speed and reliability of production reflect what
are often called ‘automated’ properties of motor
control, that is movement profiles that are rapid,
essentially ballistic, and not mediated by conscious
processes. Even these reflexes can be modulated by
higher neural activities, however. As in nearly all
aspects of neural function it is thus a matter of looking
at intrinsic circuits together with extrinsic influences.
These occur at many levels of neural control.

2.1 Mo�ement Units and Their Limits

One of the basic challenges in the study of motor
control is the dissection of fundamental movement
units. In this terminology a unit is a relatively invariant
pattern of muscular contractions that are typically
elicited together. Reference to one of the most complex
forms of human movement control, speech, is illustra-
tive (Neville 1995). When we speak we articulate a
broadly invariant set of phonemes (basic sound
patterns) in sequence. This allows for the articulation
of speech to be relatively ‘thought free’ in normal
discourse, and allows the listener to decode the
message through a complex array of perceptual and
higher-order cognitive processes (see Syntactic Aspects
of Language, Neural Basis of; Motor Control; Sign
Language: Psychological and Neural Aspects; Lexical
Processes (Word Knowledge): Psychological and
Neural Aspects; Speech Production, Neural Basis of).
The example is useful in that in the smooth flow of
speech individual phonemes are often ‘co-articulated’
with the fine details of one sound unit reflecting the
production of preceding and subsequent sound pat-
terns. So even here the ‘intrinsic’ properties of a speech
unit can be sensitive to extrinsic influences as defined
by other speech units. This is what gives speech its
smooth and flowing nature (as opposed, for example,
to most computer generated ‘speech’).

Thus, in some sense movement and their motor
control ‘units’ are abstractions that frequently blur at
the edges, and which can be defined from a number of
complementary perspectives (Golani 1992). In com-
plex forms of movement, such as playing a sport or
musical instrument, or dancing with a moving partner,
many neural pathways are orchestrated together in
dazzling patterns that are widely distributed, serially
ordered, and parallel in their operations. It is for this
reason that the very distinction between motor control
systems and other properties of the nervous system are
often difficult to untangle (seeVision forAction:Neural
Mechanisms;Cogniti�e Control (Executi�e Functions):
Role of Prefrontal Cortex).

2.2 Mo�ement Notation

A number of movement notation systems have helped
clarify the organization of motor patterns at many

different levels. For example, the Eshkol–Wachman
movement notation system (Golani 1992) has helped
investigators separate specific parameters of move-
ment, such as movements in a plane (flat surface) and
those that involve rotations or conical movements
around a single limb. These notational systems,
derived from human choreography, also remind us
that movement is in its essence both relational and
dynamic. Its description also depends upon the frame
of reference adopted. For example, we can move our
bodies with respect to internal coordinates and yet
maintain a fixed relationship to external events, such
as a moving social partner. Often the units of control
involve multiple muscular systems, such as when we
produce relatively invariant motions during the final
phases of feeding or brushing our teeth via com-
plementary adjustments of individual muscular acts
(such as those involved in arm movements or turning
the head).

2.3 Dynamic Systems

Many workers today have chosen to supplement the
language of motor units and experimentally isolated
mechanisms with insights derived from dynamic
systems theory (Kelso 1995, Thelen 1985). These
approaches remind us that behavior (movement, and
thus motor control) is fundamentally imbedded in
time, and involves the cooperation of a rich multitude
of processes whose boundaries are often difficult to
define. Further, there has been an increased appr-
eciation for the flexibility of underlying mechanism
operations. Even in invertebrates circuits that con-
tribute to a given movement may be shared and
change their internal properties from one occasion of
expression to the next (Marder and Calabrese 1996).
This ‘remolding’ of circuit properties adds impor-
tantly to the challenges of deep understanding of the
processes of motor control.

3. Di�ersity and Plasticity in Human Mo�ement

The human species is especially remarkable in its
ability to master skills of an enormous diversity. One
needs to reflect just for a moment on actions such as
speech, sports, dance, driving an automobile, or
musical performance to appreciate this fact. Indeed
while each species is the master of its own behavioral
niche, it is in humans that we find the most rich variety
of forms of expression. Our nervous systems, through-
out much of our lives, are remarkably plastic, meaning
that they can be refined and remolded into an often
dizzying array of specialized talents (see Neural Plas-
ticity in Auditory Cortex; Neural Plasticity;
Dysexecuti�e Syndromes; Neural Plasticity in Visual
Cortex).
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We have all had the experience that in the early
learning of a new motor skill our attention is fully
absorbed. Later we produce the actions in an auto-
mated manner, without any conscious awareness.
When we seek to modify this skill, or apply it to a new
context, the executi�e parts of our nervous system are
recaptured, with thought and planning once again
playing a major role. It is now well established that
different neural circuits are employed in the early and
late stages of skill acquisition (Posner et al. 2001).

3.1 Basic Pathways

It remains possible to separate particular neural
pathways that contribute to different properties of
movement. The human motor system can be visualized
in part as being composed of descending pathways
derived from the cerebral cortex and brainstem that
are fundamental to the suprasegmental control of
movement. The term ‘segmental’ refers to spinal
segments that control different muscle groups in an
orderly way. Suprasegmental thus refers to actions
that incorporate muscles of different extremities such
as the head, arms, trunk, and legs. The basal ganglia
and cerebellum contribute to the planning, sequencing
and fine-tuning of movement. The basal ganglia are
embedded deep within the forebrain and also include
midbrain pathways. These pathways do not connect
directly to motor pathways, but exert important
indirect influences that are mediated through cortical
and thalamic loops. Disorders of the basal ganglia
greatly compromise effective movement, such as seen
in Parkinson’s Disease with its characteristic tremor
and poverty of movement, and Huntington’s Disease
with its characteristic choreoform (sporadic and bal-
listic) movements. Each of these diseases is also
marked by cognitive (thought, planning) deficits as the
disease progresses, highlighting once again how motor
systems are intimately linked with other neural
functions.

The cerebellum has multiple sensory and motor
functions, among which the timing and fine-tuning of
motor control are among the most apparent. It is
now known that lesions of the lateral cerebellum also
compromise the perception of temporal events (Ivry
1996), thus illustrating yet again how distinctions
between motor and other neural functions can be
misleading. Individual circuits, and even individual
neurons, can mediate a variety of functions (see
Cerebellum: Associati�e Learning; Cerebellum: Cog-
niti�e Functions).

The spinal cord, which receives descending inputs
from the brain, is neatly organized with anatomically
arranged segments influencing and controlling actions
of the upper and lower body. These richly inter-
connected pathways work together with the neuro-
muscular system which is also composed of nuclei of
the motor cranial nerves and the muscles that they
innervate.

At every level of organization major afferent path-
ways project to the motor control mechanisms, but
their influence is a function of such factors as speed of
movement and the extent to which movement patterns
have become automated (as in well practiced tasks).
Often the influence of afferent pathways is relatively
small in well practiced and simple automated move-
ments, but sensitivity to sensory influences can attain
major importance when actions have to be adjusted,
such as in the confrontation with unexpected cir-
cumstances.

Activities from extrinsic sources are gated to varying
degrees as a function of the demands placed upon the
organism at the moment. Routine activities run more
or less ‘autonomously,’ but are able to be corrected if
circumstances change. In this way the production of
movement sequences can be both automated and
responsive to novel circumstances. There are many
known human motor diseases that can selectively
affect both the automated performance of movement
and the ability of the individual to adjust to novel
situations (Linas 2001). A skillful neurologist can,
by examining detailed properties of movement per-
formance, often pinpoint parts of the nervous system
that are damaged.

Much of what we call voluntary movement (as
opposed, to the elicitation of simple reflexes) is
mediated by connections that in a sense ‘wander’
through a complex neuronal maze from the cerebral
cortex to the spinal cord. Thus, the primary motor
cortex, which is somatotopically organized as is the
somatic sensory cortex (meaning that different body
parts are connected to specific neural regions), influ-
ences specific muscle groups. The cortex itself is
layered, with neurons forming groups that are rather
like a series of pies stacked upon one another. It is in
what anatomists call layer V (counting from the top of
the cortex) of the primary motor cortex that one finds
projections directly to motor neurons and inter-
neurons, in the ventral (‘bottom’) level of the spinal
cord, via what is called the corticospinal tract. In
humans there are approximately one million axons
(those processes of nerves that carry signals out from
the neuron’s cell body) and just under 50 percent of
these originate from the motor cortex. Other parts of
the cortex, such as the premotor areas and the
supplementary motor areas, also exert important and
distinct influences upon our movement skills. Thus
our cortices, the highest parts of the human brain,
connect us more or less directly to the world through
movement.

From the cortex the neural axons pass through
white matter of the sub-cortex, through the internal
capsule and cerebral peduncles on their way to the
spinal cord, and hence the muscles that make move-
ment possible (see Fig. 1). The term ‘white matter’
refers to the fact that these neurons have a fatty
insulating sheath that promotes rapid and reliable
transmission of signals from one neuron to another.
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These tracts in turn form the medullary pyramids deep
within the brain (a region called the medulla). The
projection encompasses what has classically been
called the pyramidal tract. In addition to the pyra-
midal tract there is the extrapyramidal system, which
is composed of other nuclei, such as those found in the
basal ganglia. These extrapyramidal systems are for
the most part more indirect in their motor control
functions than are the pyramidal pathways, but their
importance should not be underestimated. For exam-
ple, linkages between emotional and cognitive pro-
cesses and the motor system are largely mediated
through these extrapyramidal systems.

The left side of the brain primarily is involved with
movements on the right side of the body, and vice
versa, but the crossing of fibers is incomplete. Ulti-
mately, the coordination of movements from each side
of the body involves unified actions of neural circuits
that are in themselves primarily concerned with one
body side.

The corticospinal tract itself makes monosynaptic
(i.e., direct) connections with motor neurons, which in
turn control muscular contractions. There are also
many connections to interneurons in the spinal cord.
The importance of these indirect connections is that
they allow a number of influences from other brain
regions that are essential for adaptive motor per-
formance. Throughout, the activities of the cortico-
spinal tract and related pathways incorporate a rich
variety of descending modulating influences.

3.2 Mo�ement Disorders and De�elopment

In addition to the often tragic consequences of neural
damage (e.g., stroke) the neurologist and behavioral
neurobiologist can gain important insights into the
foundations of motor control by examining the de-
velopmental progression of motor skills. There are
predictable milestones in the construction of human
motor skills. A relatively recent perspective has stres-
sed the theme of ‘ontogenetic adaptations’ in motor
control (Oppenheim 1982). In the past it was cust-
omary to think of nervous systems starting out as
‘imperfect’ adult systems—rather like a linear prog-
ression from less than fully adequate to fully adequate.
This view has now changed. Think, for example, of the
newborn infant who must swallow (which involves a
complex coordination of 20 plus muscles in the throat;
Doty 1976), and breathe and suckle. There is no room
for error or practice. Indeed, many motor circuits are
formed in a prefunctional manner. This means that the
circuits are established without the benefit of overt
motor practice. At a more detailed neuronal level these
circuits develop in what has been called a retrograde
manner, with the establishment of final neuromuscular
and other motor circuits preceding the establishment
of higher-order interneuronal influences and thus

responses to sensory events from the internal and
external environments (Fentress and Gadbois 2001).

This reminds us of the work of ethologists (e.g.,
Hinde 1970, Lorenz 1950, Tinbergen 1963) who
stressed the ‘instinctive’ nature of many actions in
animals and humans. The basic idea is that many of
the fundamental properties in animal and human
behavior are a relatively direct reflection of our genetic
make-up. People, for example, speak; other species do
not. Many basic human and animal capacities for
movement emerge relatively independently of spec-
ialized experiences. In some deep sense we are indeed
‘preprogrammed’ to be human, just as the bird, and
bat, and insect are preprogrammed to be members of
their own species. What is perhaps most remarkable
about humans is that our genetic structure allows for
enormous flexibility in the detailed organization of our
movements. In that respect we stand alone among the
animal species. Yet, for all animal species the delicate
interplay between genetic and experiential factors
(broadly defined, across many levels of organization)
remains a major area of importance for further
investigation. An essential point is that even the most
basic processes of differentiation in development
involve genes and experience working in concert
(Hinde 1970, Edelman 1987).

How is it that we learn motor skills, and how are
these skills mediated? At the present time our knowl-
edge of these essential questions is very limited.
Certainly many of the mechanisms we have touched
upon contribute richly. Thus, cerebellar circuits are
important in the establishment of newly acquired
reflexes as well as more complex cognitive skills
(Thompson, Thach). The basal ganglia as well as
cortical mechanisms also contribute to perfections of
motor performance through experience (Graybiel).
The importance of cortical mechanisms is perhaps
predominant, but a challenge for future research is to
determine how various neural mechanisms operate
together at various stages of skill acquisition and
performance (see Neural Plasticity in Auditory Cortex;
Neural Plasticity; Neural Plasticity of Spinal Reflexes;
Neural Plasticity in Visual Cortex).

4. The Need to Combine Mechanistic and
Systems Perspecti�es

A challenge of increasing importance in both the
neural and behavioral sciences is how to capture the
dynamic as well as modular properties of motor
performance. Excellent overviews that cross-
complementary levels of organization can be found in
Gazzinga 2000, Kandel et al. 2000. Most investiga-
tors in the neurobehavioral sciences today take the
position that any level of analysis must make contacts
with levels that are both more molar and more
molecular.
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5. Challenges for Future Research

Human motor control systems are awesome in their
richness. It is through these motor control systems
that we interact as individuals, yet individuals deeply
connected to other human individuals and to our
animal brethren by solutions that evolution has
enabled us with. We talk, sing, and dance. In spite of
recent progress at many levels of research, precisely
how we do these basic things remains deeply mys-
terious. Yet, piece by piece, we are beginning to
understand the operation of individual mechanisms
and their coordinated actions. For example, the rapid
progress in brain imaging techniques has helped us
understand how the final processes of motor control
are connected to higher-order cognitive functions
(see Vision for Action: Neural Mechanisms; Cogniti�e
Control (Executi�e Functions): Role of Prefrontal
Cortex; Functional Brain Imaging; Neural Represent-
ations of Intended Mo�ement in Motor Cortex). The
further understanding of motor control processes,
including not just their performance on a short-term
basis, but also their development and evolution, offers
riches into the nature of the human psyche itself.

In recent years a number of model systems for
motor control have been offered (see Computational
Neuroscience). One of the most promising is that there
are variable foci of activity that occur in conjunction
with variable expanses of collateral inhibition, that is,
those events that block competing activity (Fentress
1976). For example, both the cerebellum and basal
ganglia have lateral inhibitory (collateral) circuits that
suppress action properties that would otherwise inter-
fere with the primary focus of adaptive movement.
There is now growing evidence that these collateral
pathways can expand in their extent of influence as the
core of motor performance becomes more tightly
focused (Fentress 1976). What this means is that
systems in the control of movement can be both
broadly and much more finely tuned as circumstances
dictate. Extrinsic influences are either accepted or
rejected as the needs of the organism change.

In terms of the establishment of motor behavior
during development, a number of genetic analysis that
focus upon specific neural circuits are now being
combined with experiments designed to clarify the
roles and limits of specific sources of ontogenetic
experience. The old ‘nature vs. nurture’ debate is now
considered passe� by most active investigators; the
challenge is to see how genes and experience work as
partners during the construction of brains and their
behavioral manifestations.

In motor control we have much to learn about the
detailed operation of specific mechanisms, but equally
much to learn how these specific mechanisms become
established and integrated into the rich symphonies of
human and animal action. Whatever the details that
will be revealed by future research, it is clear that
motor control mechanisms not only reflect what we

mean by behavior, but also give us insights into the
inner workings of nervous systems that remain a
major source of inspiration and mystery for all those
who are fortunate enough to study them.

Major components of the human motor system.
Spinal cord, brain stem, and motor areas of the
cerebral cortex work together with direct and indirect
connections of the basal ganglia and cerebellum in the
planning and execution of integrated movement pat-
terns.

Seealso: BasalGanglia;Behavior,HierarchicalOrgan-
ization of; Cerebellum: Associative Learning; Cereb-
ellum: Cognitive Functions; Eye Movement, Control
of (Oculomotor Control); Motor Control Models:
Learning and Performance; Motor Cortex; Neural
Representations of Intended Movement in Motor
Cortex; Neuromuscular System; Short-term Memory,
Cognitive Psychology of
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J. C. Fentress

Motor Control Models: Learning and

Performance

Modeling the way in which humans learn to co-
ordinate their movements in daily life or in more
demanding activities is an important scientific topic
from many points of view, such as medical, psycho-
logical, kinesiological, cybernetic. The article analyzes
the complexity of this problem and reviews the variety
of experimental and theoretical techniques that have
been developed for this purpose.

With the advent of technical means for capturing
motion sequences and the pioneering work of Marey
and Muybridge in this area, the attempt at describing,
modeling, and understanding the organization of
movement has become a scientific topic. The fact that
human movements are part of everyday life para-
doxically hides their intrinsic complexity and justifies
initial expectations that complete knowledge could be
achieved simply by improving the measurement tech-
niques and carrying out a few carefully designed
experiments. Unfortunately, this is not the case. Each
experiment is frequently the source of more questions
than answers and thus the attempt to capture the
complexity of purposive action and adaptive behavior,
after a century of extensive multidisciplinary research,
is far from over.

The conventional view is based on a separation of
perception, movement, and cognition and the seg-
regation of perceptual, motor, and cognitive processes
in different parts of the brain, according to some kind
of hierarchical organization. This view is rooted in the
empirical findings of neurologists of the nineteenth
century, such as J. Hughlings Jackson, and has a
surprising degree of analogy with the basic structure of

a modern PC that typically consists of input and
output peripherals connected to a central processor.
Perhaps the analogy with modern technology justifies
why this old-fashioned attitude still has its supporters,
in spite of the massive empirical and conceptual
challenge to this view and its inability to explain the
range of skills and adaptive behaviors that characterize
biological organisms.

Let us consider perception, which is the process
whereby sensory stimulation is translated into organ-
ized experience. That experience, or percept, is the
joint product of the stimulation and of the process
itself, particularly in the perception and representation
of space. An early theory of space perception put forth
by the Anglican bishop G. Berkeley at the beginning of
the eighteenth century was that the third dimension
(depth) cannot be directly perceived in a visual way
since the retinal image of any object is two-
dimensional, as in a painting. He held that the ability
to have visual experiences of depth is not inborn but
can only result from logical deduction based on
empirical learning through the use of other senses.

The first part of the reasoning (the need of a
symbolic deductive system for compensating the fal-
lacy of the senses) is clearly wrong and the roots of
such misconception can be traced back to the neo-
platonic ideas of the Italian Renaissance, in general,
and to Alberti’s window metaphor, in particular.
Also, the Cartesian dualism between body and mind is
just another face of the same attitude and such
Descartes’ error, to quote Damasio (1994), is on a par
with the Berkeley’s error above and is at the basis of
the intellectualistic effort to explain the computational
complexity of perception which characterizes a great
part of the classic artificial intelligence approach.
However, the latter part of Berkeley’s conjecture (the
emphasis on learning and intersensory integration) is
surprisingly modern and agrees, on one hand, with the
modern approach to neuropsychological development
pioneered by Piaget and, on another, with the so-called
connectionist point of view, originated in the 1980s as
a computational alternative to classic artificial in-
telligence (see Artificial Neural Networks: Neuro-
computation).

An emergent idea is also the motor theory of
perception, well illustrated by Berthoz (1997); that is,
the concept that perception is not a passive mechanism
for receiving and interpreting sensory data but is the
active process of anticipating the sensory conse-
quences of an action and thereby binding the sensory
and motor patterns in a coherent framework. In
computational terms, this implies the existence in the
brain of some kind of ‘internal model,’ as a bridge
between action and perception. As a matter of fact, the
idea that the instructions generated by the brain for
controlling a movement are utilized by the brain for
interpreting the sensory consequences of the move-
ment is already present in the pioneering work of
Helmholtz and von Uexku� ll and its influence has
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resurfaced in the context of recent control models
based on learning (e.g., Wolpert and Kawato 1998).
The generally used term is ‘corollary discharge’ (von
Holst and Mittelstaedt 1950) and implies an internal
comparison between an outgoing signal (the efferent
copy) and the corresponding sensory re-afference: the
coherence of the two representations is the basis for
the stability of our sensorimotor world. This kind of
circularity and complementarity between sensory and
motor patterns is obviously incompatible with the
conventional reasoning based on hierarchical struct-
ures. A similar kind of circularity is also implicit in
Piaget’s concept of ‘circular reaction,’ which is as-
sumed to characterize the process of sensorimotor
learning; that is, the construction of the internal maps
between perceptually identified targets and the cor-
responding sequence of motor commands.

An additional type of circularity in the organism�
environment interaction can be identified at the
mechanical interface between the body and the outside
world, where the mechanical properties of muscles
interact with the physics of inanimate objects. This
topic area has evolved from the Russian school, with
the early work on the nature of reflexes by I. P. Pavlov
and the subsequent critical re-examination by P. K.
Anhokin and N. Bernstein. In particular, we owe to
Bernstein the seminal observation (the comparator
model ) that motor commands alone are insufficient to
determine movement but only identify some factors in
a complex equation where the world dynamics has a
major influence. This led, among other things, to the
identification of muscle stiffness as a relevant motor
parameter and the formulation of the theory of
equilibrium-point control (Feldman and Levin 1995,
Bizzi et al. 1992).

In general, we may say that, in different ways,
Helmholtz’s corollary discharge, Piaget’s circular re-
action, andBernstein’s comparatormodel are different
ways to express the ecological nature of motor control;
that is, the partnership between brain processes (in-
cluding muscles) and world dynamics. This concept is
graphically sketched in Fig. 1. On the other hand,
these general ideas on motor control could not
provide, immediately, mathematical tools of analysis
from which to build models and perform simulations.
The art and science of building motor control models
is a later development and has been influenced by the
methods designed by engineers in the field of auto-
matic control and computer science. Most of the
techniques are based on linear approximations and
explicit schematizations of the phenomena. In par-
ticular, two main concepts can be singled out for their
influence on the study of motor control: the concept of
feedback and the concept of motor program. Their
level of influence in brain theory is certainly de-
termined by the tremendous success of these tech-
niques in the modern technological world. However,
their applicability to what we may call the biological
hardware is questionable for two main reasons: (a)

Figure 1
Ecological nature of the sensorimotor control system

Feedback control can only be effective and stable if the
feedback delays are negligible, but this is not the case
for biological feedback signals, where transduction
and transmission delays add up to tens of milliseconds;
(b) The concept of motor program implies a sequential
organization, which only can be effective if the
individual steps in the sequence are sufficiently fast,
and this is in contrast with the parallel, distributed
processing of the brain made necessary by the relative
slowness of synaptic processing. In fact, the reco-
gnition of the limits of the analytic–symbolic approach
has motivated, since the late 1980s, a re-evaluation of
earlier approaches under the new light of connectionist
thinking.

1. Trajectory Formation

The computational process that is necessary for
realizing a planned motor task has been the subject of
a great deal of research in robotics. As sketched in Fig.
2, five main subproblems can be identified: (a) plan-
ning, (b) trajectory formation, (c) inverse kinematics,
(d) inverse dynamics, and (e) actuator control. In the
robotic approach, the blocks correspond to different
procedures to be executed in a sequence. However, this
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Figure 2
Computational steps in robotic control models

is only an implementation strategy, quite natural for
the usual engineering hardware, but probably in-
appropriate for the biological hardware. The first two
processes correspond to the intuitive idea of imagining
and then drawing a figure on a piece of paper. This
implies selecting the initial point, the size and orien-
tation of the figure, and then breaking down the
complex trajectory of the pen that realizes such
intention into a sequence of pen strokes, smoothly
joined together in a quasi-continuous curve. However,
for the pen to faithfully follow the intended path, the
brain must first figure out the patterns of angular
rotations of the different joints, the so-called inverse
kinematic problem. This is a difficult computational
task because the human arm (and the body in general)
has a high degree of ‘kinematic redundancy,’ in the
sense that there is an excess number of degrees of
freedom and thus the same pen stroke can be realized
by means of an infinite number of joint rotation
patterns. The biological solution to this problem is
characterized by an invariant spatiotemporal structure
whose main feature is that the elementary strokes are
approximately straight, with a symmetric bell-shaped
speed profile (Morasso 1981), and whose global
smoothness is well approximated by a criterion of
‘minimum jerk’ (Flash and Hogan 1985). In any case,
the computations described above only cover the first
three blocks of Fig. 2. The real challenge is in the
inverse dynamics block and there are reasons to
assume that the controllable compliant properties of
muscles can relieve the brain of at least part of the
computational burden, which must be explicitly
shouldered by conventional robotic systems because
torque motors have zero stiffness.

2. The Theory of Equilibrium-point Control

This theory is dependent on the elastic properties of
muscles, that are well captured by the so called λ-
model (Feldman and Levin 1995). In this model, λ is
the controllable parameter that sets the activation

Figure 3
The λ-model of muscle control. Stiffness is the slope of
the length–tension curve. Mechanical feedback (Hill’s
law) is instantaneous; spinal feedback (through muscle
spindles) has a significant delay

threshold of the monosynaptic stretch reflex and thus
determines the ‘rest length’ of the ‘muscle spring’ (Fig.
3). Its value is specified by supraspinal motor com-
mands and expresses a combination of the desired
levels of muscle length and stiffness. By setting the λ-
commands of all the muscles, the brain implicitly
codes an equilibrium point, determined by the fact
that at this point the spring actions cancel each other.
In this way, movement follows as a mechanical
consequence of the force field, without a continuous
intervention of the brain. In Fig. 3, the ‘Recruitment’
block corresponds to the exponential family of curves
(shifted to the left according to the rack and pinion
mechanism, operated by the λ-command); ‘Tetanic
fusion’ refers to the relatively slow force build-up for
sudden changes of motor commands; ‘Hill’s law’ is the
nonlinear dependence ofmuscle’s force on themuscle’s
speed of contraction. Moreover, the brain can take
advantage of a second type of redundancy, the ‘muscle
redundancy’: the excess number of muscles in relation
to the number of degrees of freedom. The important
feature is that muscles are not linear springs but are
characterized by length–tension curves of exponential
type, whose stiffness depends on the difference between
the λ-command and the actual muscle length. There-
fore, the brain has the opportunity of independently
controlling two variables: (i) the global equilibrium
point, by setting the λ-commands equal to the muscle
lengths of a desired posture (the reciprocal λ-
commands); (ii) the global stiffness of the joints, by
adding to the previous pattern a set of coactivation λ-
commands (the stronger the coactivation, the stronger
the stiffness).

The implications of this model are extremely rele-
vant but the interpretation of the experimental data is
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still controversial. There is no doubt that muscle
stiffness can be seen as a kind of implicit feedback
mechanism that tends to overcome the action of
external and internal disturbances and loads, such as
the action of gravity and the intrinsic dynamics of the
body masses. The big question is concerned with the
quantitative and functional relevance of this effect.
For some researchers, muscle stiffness is all that is
needed, without any kind of internal dynamic model.
In this view, the brain is only supposed to generate
equilibrium-point trajectories (the reciprocal com-
mands) and to set up an appropriate level of co-
activation. A very important feature of this model is
that it assigns a computational role to the muscles, in
addition to its obvious executive action. The defenders
of this view also point out that an explicit feedback
control action, supposedlymediated by proprioceptive
signals and the corresponding reflex mechanisms, is
ruled out by the large delays in the feedback loops,
which are known to be of the order of tens of
milliseconds and thus sufficient to cause a feedback
control solution to be unstable. In spite of its elegance
and appealing ‘ecological’ nature, this extreme form of
equilibrium-point control model would only be plaus-
ible if the empirical values of muscle stiffness, at
equilibrium as well as during movement, were strong
enough in relation to the usual dynamics of body
motion. The problem is that this is a difficult type of
measurement and there is not yet a complete agree-
ment on the available data; however, it is fair to say
that, although stiffness is certainly relevant as a co-
factor, its natural level is probably not enough to fully
counteract the body dynamics, at least in more
demanding dynamic tasks. For example, its role is
likely to be much greater in the case of handwriting
movements, which involve relatively small masses,
than in thecaseof swaymovements inupright standing,
which are affected by the whole body mass.

3. Dynamic Compensation

The alternative solution is some combination of
‘feedforward’ and (explicit) ‘feedback’ control, in
addition to the implicit feedback provided by muscle
stiffness. In general, a feedforward control model is
based on the anticipatory computation of the dis-
turbances that will be encountered by a system when it
attempts to carry out a desired plan of motion. This
computation is complex and requires learning; a good
example is given by the ‘feedback error learning’ model
(Kawato and Gomi 1992)where the feedforward block
is trained according to the residual errors of an
underlying feedbackcontroller.Figure4 showsamodi-
fied version of the model that takes into account the
intrinsic feedback due to the elastic muscle properties,
ignored in Kawato’s original model. In the figure,
the feedback error (the discrepancy between the
desired and real trajectories) is used as the learning

Figure 4
Feedback error learning

signal of the trainable feedforward model, which
gradually takes over the responsibility of counter-
balancing the dynamic disturbances, thus acquiring an
internal model of body dynamics that generates an
additional type of motor command: the dynamic
compensation λ-command, to be added to the re-
ciprocal and coacti�ation commands defined above
(Morasso and Sanguineti 1997).

This example introduces the next big issue for
understanding the trend in motor control modeling,
the issue of motor learning, which has been deeply
influenced by the advent in the early 1980s of con-
nectionist theories and techniques.

4. Learning Paradigms in Neural Networks

At the core of the theories of neural network models is
the attempt to capture general approaches for learning
from experience tasks that are too complex to be
expressed by means of explicit or symbolic models
(Arbib 1995). The mechanism of learning and memory
has been an intriguing question after the establishment
of the neuron theory at the turn of the nineteenth
century (Ramo� n y Cajal 1928) and the ensuing
conjectures that memories are encoded at synaptic
sites (Hebb 1949) as a consequence of a process of
learning. In accordance with this prediction, synaptic
plasticity was first discovered in the hippocampus and
nowadays it is generally thought that LPT (long-term
potentiation) is the basis of cognitive learning and
memory, although the specific mechanisms are still a
matter of investigation.

Three main paradigms for training the parameters
or synaptic weights of neural network models have
been identified: (a) ‘Supervised learning,’ in which a
teacher or supervisor provides a detailed description
of the desired response for any given stimulus and
exploits the mismatch between the computed and the
desired response or error signal for modifying the
synaptic weights according to an iterative procedure.
The mathematical technique typically used in this type
of learning is known as back propagation and is based

10134

Motor Control Models: Learning and Performance



on a gradient–descent mechanism that attempts to
minimize the average output error; (b) ‘Reinforcement
learning,’ which also assumes the presence of a
‘supervisor’ or teacher but its intervention is only
supposed to reward (or punish) the degree of success
of a given control pattern, without any detailed
input–output instruction. The underlying mathemat-
ical formulation is aimed at the maximization of the
accumulated reward during the learning period; (c)
‘Unsupervised learning,’ in which there is no teacher
or explicit instruction and the network is only sup-
posed to capture the statistical structure of the input
stimuli in order to build a consistent but concise
internal representation of the input. The typical
learning strategy is called ‘Hebbian,’ in recognition of
the pioneering work of D. O. Hebb, and is based on a
‘competitive’ or ‘self-organizing’ mechanism that uses
the local correlation in the activity of adjacent neurons
and aims at the maximization of the mutual infor-
mation between stimuli and internal patterns.

5. Adapti�e Beha�ior and Motor Learning

The neural machinery for learning and producing
adaptive behaviors in vertebrates is sketched in Fig. 5,
which emphasizes the recurrent, nonhierarchical flow
of information between the cerebral cortex, the basal
ganglia�thalamus, and the cerebellum. A growing
body of evidence has been accumulated in recent years
that challenges the conventional view of segregated
processing of perceptual, motor, and cognitive in-
formation (Shepherd 1998). For example, it was
usually considered that basal ganglia and cerebellum
were specialized for motor control and different
cortical areas were devoted to specific functionalities,
witha clear separationof sensory,motor, andcognitive
areas.

Figure 5
Information flows in motor control and learning

This is not now the conventional wisdom and
the emerging picture is that the three main com-
putational sites for adaptive behavior are all concerned
with processing sensorimotor patterns in a cognitive–
sensitiveway but are specialized as regards the learning
paradigms and the types of representation: (a) The
cerebral cortex appears to be characterized by a
process of unsupervised learning that affects its basic
computational modules (the micro-columns that are
known to have massive recurrent connections). The
function of these computations might be the rep-
resentation of non-linear manifolds, such as a body
schema in the posterior parietal cortex (Morasso and
Sanguineti 1997). This view seems to be contradicted
by the ‘fractured shape’ of cortical maps (Rizzolatti et
al. 1998), but the apparent contradiction may only be
a side effect of the basic paradox faced by the cortical
areas: how to fit higher dimensional manifolds (such
as a proprioceptive body schema) on to a physically
flat surface; (b) The cerebellum is plausibly specialized
in the kind of supervised learning exemplified by the
feedback error learning model. Moreover, the cere-
bellar hardware (characterized by a large number of
microzones, comprising mossy-fiber input, bundles of
parallel fibers, output Purkinje cells, with teaching
signals via climbing fibers) is well designed for the
representation of time series, according to a sequence-
in sequence-out type of operation (Braitenberg et al.
1997); (c) The basal ganglia are known to be involved
in events of reinforcement learning that are required
for the representation of goal-directed sequential
behavior (Sutton and Barto 1998).

6. A Distributed Computational Architecture

Figure6 summarizesmanyof thepoints outlinedabove
and outlines in which direction we may expect future
research to be directed. It must be emphasized that in
spite of its apparent simplicity the sketched model is
extremely complex from many points of view: (a) it is
nonlinear; (b) it involves high-dimensional variables;
(c) it has a coupled dynamics, with internal and
external processes; (d) it is adaptive, with concurrent

Figure 6
A distributed motor control computational architecture
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learning processes of different types. No simulation
model of this complexity has been constructed so far,
partly because the mathematical tools for its design
are only partially available.

However, there is a need for improving our current
level of understanding in this direction because this is
the only sensibleway for interpreting the exponentially
growing mass of data coming from new measurement
techniques, such as advanced brain imaging. As a
matter of fact, since the time of Marey, better measure-
ment techniques of movement analysis have required
better and better models of motor control, and vice
versa.

In the figure, the reader may recognize the presence
of computational modules already considered: ‘trajec-
tory formation’ and ‘feedback error learning.’ The
latter, in particular, obviously is characterized by a
supervised learning paradigm and thus we may think
that its main element (the ‘trainable feedforward
model’) is implemented in the cerebellar circuitry. The
learning signal, in this case, is the discrepancy between
the desired trajectory (the motor intention) and the
actual trajectory, determined by the combined body–
environment dynamics and measured by different
proprioceptive channels. In a sense, the brain acts as
its own supervisor, setting its detailed goal and
measuring the corresponding performance: for this
reason it is possible to speak of a self-super�ised
paradigm.

The underlying behavioral strategy is an active
exploration of the ‘space of movements’ also known as
‘babbling,’ in which the brain attempts to carry out
randomly selected movements that become the
teachers of themselves.

On the other hand, the trajectory formation model
cannot be analyzed in the same manner. It requires
different maps for representing task-relevant variables,
such as the position of the objects�obstacles in the
environment, the position of the body with respect to
the environment, and the relative position of the body
parts. Most of these variables are not directly de-
tectable by means of specific sensory channels but
require a complex process of ‘sensory fusion’ and
‘dimensionality reduction.’ This kind of processing is
characteristic of associative cortical areas, such as the
posterior parietal cortex which is supposed to hold
maps of the body schema and the external world
(Paillard 1993) as a result of the converging infor-
mation from different sensory channels. The process
of cortical map formation can be modeled by com-
petitive Hebbian learning applied both to the thalamo-
cortical and cortico-cortical connections: the former
connections determine the receptive fields of the
corticalunitswhereasthelattersupporttheformationof
a kind of high-dimensional grid that matches the
dimensionality of the represented sensorimotor mani-
fold. In a cortical map model, sensorimotor variables
are represented by means of ‘population codes’ which
change over time as a result of the map dynamics. For

example, the ‘Trajectory formation’ module of Fig. 6
can be realized by means of a cortical map rep-
resentation of the external space that can generate a
time varying population code corresponding to the
‘desired hand trajectory.’ Another map can transform
the ‘desired hand trajectory’ into the corresponding
‘desired joint trajectory,’ thus implementing a trans-
formation of coordinates from the ‘hand space’ to the
‘joint space.’ This kind of distributed architecture is
necessary for integrating multisensory redundant in-
formation into a task-relevant, lower-dimensional
representation of sensorimotor spaces. On top of this
computational layer, that operates in a continuous
way, there is a layer of reinforcement learning that
operates mostly by trial and error through two main
operating modules: an ‘actor’ that selects a sequence
of actions and a ‘critic’ that evaluates the reward and
influences the action selection of the next trial. In the
model of Fig. 6 it is the reinforcement learning module
that decides the allocation of ‘targets and obstacles’
for the next trial.

See also: Artificial Neural Networks: Neurocomp-
utation; Cerebral Cortex: Organization and Function;
Classical Mechanics and Motor Control; Motor Con-
trol; Motor Cortex; Motor Skills, Psychology of;
Perception and Action; Self-organizing Dynamical
Systems
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Motor Cortex

The term motor cortex has both a broad and a narrow
sense. The broad meaning refers to a number of
functionally distinct cortical areas, which collectively
control voluntary action (Wise 1999). The narrow
sense, adopted here, pertains exclusively to one of
those areas, the primary motor cortex (Fig. 1). The
primary motor cortex comprises only a small pro-
portion of the cerebral cortex but plays a crucial role in
controlling movement. Some of its neurons have axons
that terminate directly on motor neurons in the spinal
cord, giving motor cortex the most direct possible
access to muscles (Porter and Lemon 1993).

1. History of Motor Cortex

The motor cortex has a short history by evolutionary
standards. Before the advent of mammals, about 200
million years ago, the motor cortex did not exist. Only
mammals evolved a motor cortex in the sense used
here. Accordingly, it probably functions to supple-
ment the remainder of the vertebrate motor system

(see Cerebellum: Cogniti�e Functions; Motor Control),
which evolved more than 500 million years ago.

In contrast to its relatively short evolutionary
history, on a geological timescale, the motor cortex
has a long intellectual history by the standards of
neurobiology. In the fourth and fifth centuries BC,
Hippocratic physicians observed that damage to one
side of the brain caused motor disabilities on the
opposite side of the body (Lassek 1954). In the
nineteenth century, G. Theodor Fritsch and Eduard
Hitzig in Germany and David Ferrier in England
confirmed experimentally the existence of a localized
motor cortex. They showed that electrical stimulation
of the motor cortex in dogs and monkeys produced
movements on the opposite side of the body. Although
condemned by antivivisectionists of the time as in-
applicable to humans, this late nineteenth-century
animal research established the principles of cortical
organization for all mammals, including our species.

2. Description of Motor Cortex

Like other areas of the cerebral cortex, the motor
cortex consists of several cell layers. However, the
motor cortex exceeds other areas in thickness. Four
other characteristics collectively identify the motor
cortex: electrically stimulating it evokes movements
more easily than for other cortical areas; it lacks a
layer common to most cortical areas (layer 4); it
receives relatively direct inputs from the basal ganglia
and cerebellum; and it lies immediately in front of the
somatosensory cortex. The neurons that send axons
directly to the spinal cord all arise from layer 5,
including some of the largest neurons in the cerebral
cortex. Named after Vladimir Betz, these giant neu-
rons can reach 60µm in cell-body width in monkeys
and 120µm in people. Cells in the motor cortex send
outputs to and receive inputs from somatosensory and
premotor cortex. Subcortical targets include the basal
ganglia, cerebellum, red nucleus, and other parts of the
brain stem and spinal motor system. According to
contemporary theory, individual cortical cells function
as components of distributed neural networks incorp-
orating a number of anatomically distinct structures,
rather than as part of a localized ‘center’ performing a
certain function.

2.1 Nature of the Body Map

By noting the progression of epileptic seizures from
one body part to another, the British neurologist J.
Hughlings Jackson surmised that the motor cortex
was arranged in a rough map of the body. Electrical
brain stimulation confirmed that conclusion. Nearest
the top of the brain (Fig. 1), the leg is represented.
Representation, in this sense, implies that this part of
motor cortex processes information about leg move-
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ments. The leg representation sends some of its axons
to motor neurons that control leg muscles. Adjacent to
the leg representation, in roughly the middle of the
hatched zone in Fig. 1 (from top to bottom), lies an
arm representation. The part of motor cortex that
controls the face, head, tongue, and lips is situated yet
further from the top of the brain. The finer organiza-
tion of the motor cortex remains controversial and,
although many detailed maps have been proposed,
none have stood the test of time. In this respect, the
organization of motor cortex contrasts with that of the
somatosensory, visual, and auditory areas of the
cerebral cortex, which have finer and more orderly
maps of the receptors for touch, sight, and hearing,
respectively.

3. Function of Motor Cortex

The earliest knowledge about the function of motor
cortex arose from observing the effects of damage to it
or its main output pathway, the pyramidal tract.
Unfortunately, the medical literature often lacks an
accurate assessment of the exact site and extent of
brain damage. It is clear, however, that a number of
severe motor disabilities follow such damage, includ-
ing weakness, difficulty in controlling the muscles
individually, and loss of fine motor control. It is
commonly held that the motor cortex functions mainly
to permit motor ‘fractionation,’ i.e., the independent
control of muscle groups that usually work in concert.
In this sense, the motor cortex can be viewed as
supplementing the subcortical motor system. Accord-
ing to this idea, motor fractionation adds an important
degree of flexibility to the motor system. Although in

Figure 1
The cerebral cortex of a macaque monkey (left) and human (right), to different scales. Each of the lines within the
outline depicts the typical location of the sulci, or grooves, in the cortex. The arrows show the distance from the
front to the back of the cortex. The zone with the oblique hatching is the primary motor area. Source: Passingham
(1993), by permission of Oxford University Press. Passingham R E 1993 The Frontal Lobes in Voluntary Action.
Oxford University Press, Oxford, UK

many primates, including humans, independent move-
ment of the fingers typifies fractionation, the ability to
fractionate movements is by no means confined to the
digits. Whatever the motor cortex does, it does for the
body as a whole.

In the early 1960s, the American neurophysiologist
Edward Evarts developed a method for recording the
activity of individual neurons in the motor cortex of
awake, behaving monkeys. He began by investigating
a question first posed by Jackson in the nineteenth
century. Does the motor cortex control muscles or
movements? This seemingly innocuous question en-
gaged researchers for many years. It was finally
resolved by dividing the question into two compon-
ents, which yielded contradictory answers. One ques-
tion concerns the addressing of muscles by motor
cortex. Do cells in motor cortex address individual
muscles (the ‘muscle’ view) or several muscles, which
may act together to produce a coherent action (the
‘movement’ view). Early brain-stimulation studies
suggested single-muscle addressing. However, with
more careful research the multiple-muscle movement
hypothesis prevailed for the specific issue of address-
ing. The other question concerns the signal communi-
cated to these muscle groups. Does motor cortex
control the level and pattern of force generated by
muscles (the ‘muscle’ view) or, alternatively, joint
angles, limb position, and the direction of movement
(the ‘movement’ view)? Neurophysiologists have
found that most cells in the motor cortex control
muscle activity rather than movement. Motor cortex
emits a force signal, which usually causes movement,
but may instead generate force without movement
(e.g., when one pushes against an immovable object).
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A smaller number of cells control a combination of
force and movement.

3.1 Population Coding

Individual neurons have their greatest activity for
force in one direction, with systematically less activity
as the direction of force diverges from that preferred
direction. The cells are thus said to be tuned for
direction. On the assumption that these cells generate
force in their preferred direction, it is possible to
estimate a collective force signal emanating from a
neuronal population. This computation, termed the
population �ector, matches closely the direction of
movement and force generated in a straight line, as
well as both spiral and sinusoidal trajectories
(Georgopoulos 1991).

3.2 Motor Cortex, Volition, and Awareness

Voluntary actions are those that are learned, attended,
and based on a comparison among alternatives
(Passingham 1993). Other kinds of action include
reflexes and other innate behaviors. It seems likely that
the motor cortex controls voluntary actions, which are
typically based upon consciously perceived informa-
tion. However, this contention implies neither that it
lacks a role in reflexes nor that all voluntary move-
ments depend upon consciousness.

Recently, the distinction between explicit (or de-
clarative, perceived) knowledge and implicit (or pro-
cedural, unperceived) knowledge has gained wide
acceptance. The former has access to conscious aware-
ness; the latter does not. Both explicit and implicit
knowledge can guide voluntary action. For example,
people with ‘blindsight’ can point to a visual stimulus
while denying that they see it (Weiscrantz 1986).
Similarly, one well-studied neurological patient can
orient her hand in order to put it through a narrow
slot, but cannot report the orientation of the same slot
(Milner and Goodale 1995). These are examples of
implicit, unperceived knowledge guiding voluntary
action. It seems likely that the motor cortex is involved
in both explicitly and implicitly guided voluntary
movements.

It has become increasingly clear that the processing
of sensory information for perception differs from that
for movement. In some respects, the performance of
the motor system surpasses the neural systems under-
lying perception. For example, people can make
movements that accurately match the size of an object
to be grasped, but report incorrectly the size of the
same object due to a visual illusion (Milner and
Goodale 1995). The motor system thus has access to
somewhat different sensory information than the brain
systems underlying perception. As a consequence,
one cannot assume that people’s actions invariably
reflect their perceived knowledge.

3.3 Motor Learning and Plasticity

Motor learning and memory include both adaptation
and skill acquisition. Adaptations involve changes in
motor performance without an enhancement in capa-
bilities. For example, if a prism shifts the visual image
of a target, it takes several attempts to correct the error
induced in reaching toward that target. Such ad-
aptation leaves the system able to reach or throw
accurately, but no more so than before adaptation. By
contrast, learning a skill involves obtaining a new
capability or improved performance, beyond the
system’s prior limits. Evidence from brain-imaging
studies suggests that the motor cortex changes the way
it processes information during both skill learning
(e.g., learning a movement sequence) and adaptation
(e.g., tracking a rotating target). Other methods lead
to the same conclusion. During sequence learning, for
example, the movements caused by stimulating motor
cortex become larger and easier to evoke (Hallett
1999). And during motor adaptation, the activity
levels and other properties of neurons change.

Nearly 1 percent of the population has suffered a
stroke causingmotor disability.Manyof these patients
survive for years, 35 percent for a decade or more.
Recovery of function usually proceeds slowly and
often remains incomplete. Recent research has shown
that on account of the brain’s plasticity, important
organizational changes occur after damage to motor
cortex. Practice that leads to such plasticity enhances
recovery of function (Nudo et al. 1997). Future
research will likely focus on drug treatments and other
therapies aimed at regulating cortical plasticity. The
advent of treatments to ameliorate damage to the
motor cortex could have effects resembling the deve-
lopment of correctional optics in the thirteenth cent-
ury. Eyeglasses extended the productivity of artisans
by freeing them from the limitations of middle-age
farsightedness (Landes 1998). Extending the prod-
uctivity of patients with motor cortex damage could
have similar benefits for both the individual and
society.

See also: Cerebellum: Cognitive Functions; Motor
Control; Motor Control Models: Learning and Per-
formance; Motor Skills, Psychology of; Pre-motor
Cortex
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Motor Skills, Psychology of

The history of the psychology of motor skills starts at
the end of the nineteenth century. Among the land-
marks are Woodworth’s studies of aimed movements,
which established a fundamental distinction between a
first ‘ballistic’ movement phase and a later visually
guided homing-in phase. Another landmark are Bryan
and Harter’s ‘studies of the telegraphic language,’
which established the notion that during the acqui-
sition of motor skills elementary units are integrated
to form higher-level units. In the early twentieth
century, Thorndike’s ‘law of effect’ motivated a
number of studies on the effects of knowledge of
results on skill acquisition, and later Hull’s concepts of
reactive and conditioned inhibition formed the theor-
etical foundation for studies of massed and distributed
practice. Among the discoveries emanating from
European schools of psychology were the covariations
between components of motor skills and the almost
constant duration ofmovementswhen identical figures
of different sizes are drawn.

From the 1960s on there was a noticeable increase in
research on motor skills. Concepts of cognitive psy-
chology turned out to be better suited for the analysis
of motor behavior than, for example, concepts of
behaviorism. In addition, many researchers came to
entertain the idea that cognitive processes primarily
serve the control of action rather than cognition per se.
Finally, there was a merging of different academic
disciplines such as neurobiology, physiology, neur-
ology, biomechanics, psychology, and physical edu-
cation to form what is called ‘movement science’ or
‘kinesiology.’

The psychology of motor skills can be organized in
two fundamentally different ways. One organization is
according to different skills such as standing, walking,

speaking, and writing. The other relates to basic
concepts that are applicable to real-life skills, but
typically studied by means of artificial tasks that are
particularly suited for their purpose. Here some major
concepts will be described.

1. Autonomous and Stimulus-based Processes of
Motor Control

There is a kind of classical controversy which, his-
torically, came in at least two different formats. In
both formats it is about the question of how critical
sensory stimulation is for the production of move-
ment. In the historically earlier format, the alternative
conceptions were that of a reflex chain, according to
which stimuli which arise from one elementary move-
ment trigger the next elementary movement, and that
of autonomous activity of the central nervous system
in generating the basic motor patterns. In the his-
torically later format, the reflex chain was replaced by
the notion of a continuous processing of sensory
feedback.

The controversy about the roles of autonomous and
stimulus-based processes in motor control has dis-
solved. The surviving problem is how sensory in-
formation is integrated with autonomous processes.
Basically, sensory information can be used continu-
ously as a feedback signal or as a reference signal,
intermittently for the updating of parameters of
autonomous processes or for the triggering of new
autonomous processes, and finally sensory informa-
tion can be used before a movement is initiated.

There is good reason to assume that autonomous or
feed-forward processes ofmotor control run in parallel
to closed-loop processes. Such an arrangement can
actually be identified anatomically in the spinal control
of muscle length, and it helps in understanding some
fundamental characteristics of human movements.
First, closed-loop systems have a tendency to become
unstable when the feedback is processed with some
delay and the gain in the loop is sufficiently high. In
biological systems feedback is always processed with
some delay, and the high velocities of human move-
ments would require a high gain of a closed-loop
system. Nevertheless, instabilities are extremely rare.
With open-loop control in parallel with closed-loop
control, the closed-loop system can operate with a
small gain. Hence instabilities can be avoided, but the
inaccuracies of open-loop control can nevertheless be
compensated.

Second, primate movements are astonishingly little
affected by elimination of peripheral feedback, even by
more or less complete deafferentation. Such observa-
tions suggest that peripheral feedback is not processed
at all. On the other hand, the processing of peripheral
feedback is clearly indicated by strong effects of
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distorted feedback signals. Among the best-known of
such effects is stuttering, which can be induced by
delayed feedback of speech signals. Such apparently
contradictory findings can be predicted from a parallel
arrangement of open- and closed-loop control. With
this arrangement there will always be effects of
distorted feedback, but the elimination of sensory
feedback will affect movements only to the extent that
open-loop control is inaccurate.

Sensory information is used not only as a feedback
signal, but also as a reference signal which indicates
desired movement characteristics. Only rarely does
sensory information specify the time course of a
movement in all details. More frequently, only certain
characteristics, such as target positions for aiming
movements, are specified, and sometimes there is
essentially no sensory specification of desired move-
ment characteristics. Consider a movement aimed at a
certain target position. Before autonomous processes
of motor control can be initiated, parameters related
to movement characteristics such as amplitude and
direction must be adjusted according to the position of
the target, and other movement characteristics such as
velocity must be specified according to other criteria
(which often seem to be related to some kind of cost
associated with performance). Such preparatory pro-
cesses are often called ‘programming,’ and the auton-
omous processes are referred to as ‘motor programs.’
One of the continuing problems in movement research
is to identify the defining characteristics of motor
programs.

2. Visuo-motor Coordination

Movements have to be adapted to the spatial layout of
the environment. Transforming the visually perceived
position of an object in space into appropriate motor
commands which guide the hand to that particular
position is a nontrivial problem. On the one hand it
involves transformations between different coordinate
systems, and on the other it involves transformations
of kinematic movement characteristics into the ap-
propriate torques at the joints and finally muscle
activity. Typically these transformations involve ‘ill-
posed’ problems in that there is no unique solution
except when additional boundary conditions are intro-
duced. In addition, the solutions vary across persons
and across time. For example, when the task is to place
the finger in a certain spatial position, the appropriate
joint angles at the shoulder, elbow, and wrist depend
on the lengths of the limb segments of the moving
person; what exactly the required torques will be
depends on the passive torques such as those which
result from the action of gravity; what exactly the
required innervation will be depends on the current
state of the muscles, e.g., whether they are fatigued or

not. Therefore, to take account of all such factors,
visuo-motor coordination should exhibit a fair degree
of flexibility.

Perhaps the most straightforward way to explore
the flexibility of visuo-motor coordination is to modify
the relation between visually perceived positions
and the movements required to reach these positions.
For example, spectacles with wedge prisms can be
used which displace the visual world. When instructed
to point (without seeing the hand) at a target which is
visually displaced to the right, humans will point to the
right of the target. When they are allowed to see the
error at the end of each movement, it will gradually
disappear—and this is a matter of minutes, not of
hours. After removal of the displacing prisms, open-
loop pointing exhibits a negative after-effect—the
movements end to the left of the target.

The recalibration of visuo-motor coordination in-
duced by the exposure to prismatic displacement is a
fairly rapid process. Even more rapid is the recalibra-
tion of the relation between kinematic movement
characteristics and the (active) torques required. For
example, upward and downward movements of the
hand are essentially identical kinematically, but vastly
different in terms of muscle activity (and active
torques). Adjustment to different weights that have to
be lifted is almost instantaneous, in particular when
the weight can be inferred from the appearance of the
object before the movement is initiated. However,
there seems to be at least one situation to which full
adaptation is never achieved, namely microgravity.
Microgravity changes the ‘normal’ relation between
mass and weight, and here the adaptive capabilities of
humans seem to fail. This may not be particularly
surprising because gravitational acceleration has been
a constant during human evolution, and there has
never been any evolutionary pressure toward devel-
oping adaptive capabilities with respect to changes in
gravitational acceleration.

Spectacles can be used to induce more severe
distortions of the visual world than just displacing it
by a few degrees. For example, the visual world can be
rotated or inverted, or left and right can be exchanged.
Adaptation to such distortions takes days rather than
minutes. In spite of the full visuo-motor adaptation to
severe distortions of the visual world, its appearance
seems to remain different, although it is not exactly
clear in what ways. The difference between visuo-
motor and perceptual adaptation was perhaps the first
indication that sensory information for (conscious)
perception of the world and motor control can be at
least partially dissociated.

In the late twentieth century, both clinical and
experimental evidence has been accumulated to in-
dicate that the visual world in which we move is not
exactly the world which we experience. Among the
clinical evidence is the phenomenon of ‘blindsight’:
patients are unable to perceive the location of a light
spot in a certain part of their visual field, e.g., in the
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right hemifield, but nevertheless they can point to it
with some degree of accuracy. Among the exper-
imental evidence is the demonstration that induced
motion apparently is ‘unknown to the hand.’ A target
can be made to appear moving by way of moving a
frame that surrounds it. When asked to point at the
one or at the other end point of the induced motion
(without seeing the hand), humans point at more or
less the same position. When the induced motion is
canceled by a real motion so that the target appears
stationary, pointing after the target has disappeared at
one or the other end point of the real motion ends at
different positions. Although it is clear that ‘visual
information for action’ can be separated from ‘visual
information for perception,’ the precise characteriza-
tion of the different visual systems involved is still a
topic of research.

3. Motor Timing

Some movements have to be adapted to temporal
characteristics of environmental events. An example is
catching or hitting a ball. Perhaps of greatest im-
portance is the timing of movements in playing music.
These examples suggest a distinction between extrinsic
and intrinsic timing. In both cases timing is of critical
importance for the skill, but only in the former case it
is the temporal relation with respect to some en-
vironmental event which is critical, whereas in the
latter it is only the temporal relation among the
movements of a sequence. Even in tasks without
explicit timing requirements, temporal regularities can
be observed.

A great deal of effort has been invested in identifying
the visual information involved in extrinsic timing, in
particular with respect to approaching objects. There
is indeed visual information about time to contact
with an object. In principle any ratio of a distance and
its first derivative with respect to time provides an
estimate of the time remaining until the distance
becomes zero, provided that the first derivative is
constant. Such ratios can also be computed for
variables which can be sensed directly, e.g., the size of
the retinal image of an object and its rate of expansion
when the object approaches. This ratio in fact is
involved in the extrinsic timing of, e.g., catching, but
other information is likely to be involved in addition.

A kind of mixture of extrinsic and intrinsic timing
can be found in the simple experimental task of
tapping in synchrony with a metronome. Although
this is basically an extrinsic-timing task, the timing
requirements are highly regular so that intrinsic
mechanisms come into play. One of the fundamental
findings in synchronization tasks is the so-called
negative asynchrony: the taps lead the pacing signals
by about 20–50ms, depending on conditions. This

asynchrony is likely to come about by different delays
for processing the pacing signals and the tap feedback,
so that synchronization at some central level of
representation requires asynchrony at the peripheral
level where the measurements are made. Negative
asynchrony turns into positive synchronization errors
when the frequency of the pacing signals is slowed, so
that the timing of the clicks can no longer be
anticipated with sufficient accuracy.

Mechanisms of intrinsic timing can be studied best
in tasks without external pacing. In the simplest task,
a tapping rate, which is established with the support of
pacing signals, has to be continued without pacing.
Among the basic results is a linear increase in
variability with the mean intertap interval and a
negative serial correlation between adjacent intervals,
but a zero correlation between nonadjacent intervals.
Hence there is a tendency for shorter and longer
intertap intervals to alternate. These findings gave rise
to a two-level model of motor timing which allows one
to decompose the total variability of the intertap
intervals into a central and a peripheral component,
ascribed to a central timekeeper and motor delays,
respectively. The two components are affected differ-
entially by different task conditions and also by
different kinds of brain lesions. The two-level model
has been generalized to more complex unimanual and
bimanual rhythms and has proven to be a useful
framework for the analysis of motor timing.

For many motor skills there are no explicit timing
requirements, but nevertheless there are constraints on
temporal characteristics so that the timing is nonarbi-
trary. One of the well-researched constraints is the
relation between velocity and curvature in drawing
figures. A classical observation is that there is a
constant velocity in drawing circles and a variable
velocity in drawing ellipses; it is not only that velocity
increases with the radius of curvature (as a power
function with the exponent 1�3), but also that the
radius of curvature changes with instructed changes in
velocity. For example, when one attempts to draw a
circle with high velocity in the more vertical segments
and low velocity in the more horizontal segments, the
result is likely to be a vertically oriented ellipse.

4. Motor Coordination

Movements are spatially and temporally adjusted not
only to the environment, but also to concurrent
movements of other parts of the body. Motor co-
ordination can be in the service of the performed task.
For example, in producing a certain lip aperture the
positions of the upper and lower lips are correlated
across a series of attempts, so that variation in the
position of one lip is compensated for by the covari-
ation of the position of the other. ‘Compensatory
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covariation’ seems to be a fairly robust and general
mechanism for producing stable movement outcomes.

Particularly intriguing is the coordination of the
two hands in the service of task performance. In right-
handers at least there is a clear specialization of hand
use in that manipulations are assigned to the dominant
(right) hand, while a supportive function is assigned to
the nondominant (left) hand. The supportive function
can be a simple hold function as in threading: when the
needle is in the left hand, the thread will be moved
toward the needle, and when the thread is in the left
hand, the needle will be moved, but in each case the
right hand is moved toward the left one. In more
complex cases, the left hand provides something like a
moving reference for the movements of the right hand,
as in using a shovel or broom.

Constraints on motor coordination can also impede
task performance. This is not very often noted in
everyday life, except perhaps when playing a musical
instrument, but it is easy to design experimental tasks
which cannot be performed as instructed. For ex-
ample, when concurrent movements of the two hands
with different temporal and�or spatial characteristics
are instructed, they tend to become too similar. This
assimilation indicates the existence of cross-talk be-
tween concurrent processes of motor control that is
hard or impossible to overcome intentionally.

The exploration of the limits of bimanual skills has
served to identify a number of constraints on co-
ordination. The most conspicuous ones are a temporal
constraint, which results in a tendency toward ident-
ical timing of concurrent left- and right-hand move-
ments, a spatial constraint, which results in a tendency
toward identical movement amplitudes, a force con-
straint, and a symmetry constraint. The last constraint
has been studied most extensively. For example, it is
an easy task to produce symmetric oscillations of the
two hands. In contrast, the production of asymmetric
oscillations is an easy task only when the frequency is
low; with a sufficiently high frequency, asymmetric
oscillations tend to switch to symmetric ones.

There are some indications that cross-talk effects in
bimanual movements are asymmetric, perhaps related
to the functional specialization of the two hands in
bimanual actions. For example, when one hand
produces a steady beat and the other hand taps as
rapidly as possible or with a certain rhythm, the
bimanual task is much easier when the steady beat is
assigned to the left hand than when it is assigned to the
right hand. Less consistently found is a smaller
assimilation of the amplitudes of concurrent move-
ments with the long amplitude being assigned to the
left hand and the short amplitude to the right hand
than with the opposite assignment of amplitudes.
These differences are consistent with the suggestion
that in bimanual tasks the left hand is specialized for
long-amplitude, low-frequency movements, but the
right hand for small-amplitude, high-frequency move-
ments.

See also: Automaticity of Action, Psychology of;
Classical Mechanics and Motor Control; Motor Cont-
rol; Motor Control Models: Learning and Perfo-
rmance; Motor Cortex; Neural Representations of
Intended Movement in Motor Cortex
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Movement Theory and Constraints in

Syntax

1. Mo�ement in Syntactic Theory

Movement theory is a ‘trademark’ of Generative-
Transformational Grammar (see Generati�e Gram-
mar; Syntax; Linguistics: Incorporation). In this line of
inquiry, certain sentences are generated, not just by
combining words or phrases in some appropriate
order, but also by moving them from one position to
another. Thus the sentences (1)–(3) below are not
constructed by directly ‘merging’ the leading items
will, what, and John respectively at the sentence-initial
position, but by first introducing them in their ‘orig-
inal’ positions (marked by the underscores) and then
moving them to the initial position:

(1) Will John buy this toy?
(2) What has John put on the table?
(3) John was arrested yesterday.
In the Principles and Parameters Theory (see Lin-

guistics: Theory of Principles and Parameters) as
implemented in the Government-Binding-Barriers
framework (Chomsky 1981, 1986), the computation
system of a grammar generates underlying Deep-
Structure (DS) representations in accordance with the
X� Theory that satisfy the selectional requirements of
lexical items (see Valency and Argument Structure
in Syntax), and transformational operations (par-
ticularly, movement operations) convert them to
Surface-Structure (SS) representations. These SS
representations are in turn mapped onto two levels
that form the interface between grammar and other
cognitive performance systems, PF (Phonetic Form)
on the one hand and LF (Logical Form) on the other.
(See Syntax–Semantics Interface; Syntax–Phonology
Interface.) Thus, for sentence (2) above, the com-
putationsystemwill carryoutmovementoperations (as
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Figure 1
Tree diagram showing derivation of ‘What has John
put on the table?’

indicated by the arrows) that turn its DS to its SS
representation:

It is assumed that the mapping SS�PF, and
especially SS�LF, also involve critical movement
operations.

2. Moti�ations for Mo�ement

In some cases the postulation of movement can be
justified by intuitive observations. The verbs put and
arrest are transitive in traditional terms, requiring NP
objects following them (compare, for example *John
put on the table; *Bill arrested; an asterisk preceding a
sentence indicates ungrammaticality). In sentences (2)
and (3), no NP object appears in the ‘expected’
postverbal position, despite their grammaticality. This
paradox is explained if one says that put does have a
postverbal object at DS, though the object is fronted at
SS (as depicted in Fig. 1). The postulation of move-
ment thus enables one to preserve generalizations
about the predicate-argument structure of verbs and
other lexical items (see Valency and Argument Struc-
ture in Syntax) that explain grammatical well-form-
edness.

In other cases, the movement hypothesis has en-
abled generative syntacticians to unearth interesting
phenomena that had escaped introspection in previous
descriptions, and gain valuable insight into syntactic
structure. For example, it is now widely assumed that,
despite their surface similarity, derivation of sentence
(4a), but not of (4b), involves movement:
(4) a. Harry seems to be honest.

b. Harry tried to be honest.
In particular, in (4a) but not (4b), the subject of the
main verb seem originates as the subject of be honest
and raises to the higher subject position at SS.

Postulating Subject Raising in (4a) but not (4b)
explains several differences between seem-type and
try-type sentences that surface upon closer exam-
ination, including e.g., The shit seems to be about to hit
the fan (under the idiomatic interpretation) but *The
shit tries to be about to hit the fan, etc. Similarly
interesting facts have been explained concerning Mary
is likely to lea�e vs. Mary is eager to lea�e vs. Mary is
easy to lea�e.

In yet other cases, the existence of movement could
not have been detected by intuitive observations of the
type one can make concerning sentences (1)–(3). One
early rule, proposed by Chomsky (1955) and popularly
known as Affix Hopping, concerned tense marking in
English finite sentences. The fact is that tense marking
seems to ‘migrate’ among auxiliary elements and the
main verb: it may occur on a modal (Monica would
sing, but *Monica will sang), on a perfective or
progressive aspect (Monica has sung,Monica is singing,
but *Monica ha�e sings, *Monica ha�e is singing, etc.),
or directly on the main verb (Monica sang). A context-
free phrase-structure grammar would be hard put to
describe this range of sentences in any simple way.
Chomsky proposed treating the tense inflectional
suffix as an independent syntactic item in DS repre-
sentation (as a leftmost constituent of the Auxiliary)
which, by Affix Hopping, ‘docks’ on whatever first
auxiliary or verbal element follows it. Affix Hopping
vastly simplifies the grammar of tense-marking, at
the same time capturing the observed ‘migration’
(hopping) property insightfully.

The primary argument for movement is that it
allows one to simplify grammatical descriptions, cap-
ture significant generalizations, and uncover deep
insight into the nature of human language as a ‘mirror
of the mind.’ Such considerations justify the move-
ment hypothesis not only for more observable cases
like sentences (1)–(3) and (4a), but also many surpris-
ing or less observable cases. (Some versions of gen-
erative syntax incorporate other devices to explain the
‘movement phenomena,’ including Lexical Func-
tional Grammar (see Lexical Functional Grammar),
head-driven phrase structure grammar, categorical
grammar, Dependency Grammar.)

3. E�olution of Mo�ement Theory

3.1 Early Mo�ement Theory

The early years following Chomsky’s proposal of Affix
Hopping saw an entire field of syntax scholars devoted
to grammatical description applying the transforma-
tional model. New syntactic phenomena were un-
earthed or became interesting enough theoretically to
call for an analysis, and new rules were added to the
repertoire of a grammar’s transformational com-
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ponent. In addition to Subject-Auxiliary Inversion,
Wh-Movement, Passivization and Subject-Raising il-
lustrated in sentences (1)–(3) and (4a) respectively, and
the aforementioned Affix Hopping, other movement
rules were also proposed, including Relativization (as
shown in sentence (5)), Topicalization (6), Tough-
Movement (7), Extraposition from NP (8), etc.

(5) This is the person who I have always wanted to
meet .

(6) This sort of mo�ie, I would never watch .
(7) John is tough for us to deal with .
(8) A book has just appeared on syntactic theory.
In order to ensure descriptive adequacy, each rule

proposed was formulated in such a way as to (a) apply
to only the input strings that meet a certain Structural
Description (SD), (b) effect precisely the Structural
Change (SC) as desired, and (c) only do so under any
additional conditions as may be imposed. Thus the
Passivization rule of English was defined in terms of
the SD of an input structure that contains a postverbal
object NP and the instruction for SC that it will
(among other things) front the NP to the subject
position. Additional conditions are noted for the
applicability of the rule, among them the requirements
that the main verb be put in the passive participle
form, that the movement be carried out to an
immediate local subject position, etc. Other rules were
defined with similar explicitness and in detail. Because
the investigations were carried out in the generative
(i.e., formal) approach, linguists working on syntactic
phenomena were required to formulate precise hy-
potheses about the form and functioning of movement
transformations they proposed. The explicit (and
therefore falsifiable) formulations led to unprece-
dented expansion of our explicit knowledge of natural
language syntax.

3.2 Modularity: From Rules to Principles

While the detailed formulations of movement rules
helped ensure observational and descriptive adequacy
of proposed grammatical descriptions, linguists re-
alized increasingly that the adequacy was achieved at
the cost of explanatory adequacy and conceptual
beauty. For one thing, the detailed statement for each
movement rule obscured the fact that many movement
rules have similar properties. By stipulating these
properties repeatedly in the statement of every rule,
the theory was highly uneconomical and failed to
capture the generality of such properties. In fact, some
properties often included in the statement of move-
ment rules are not peculiar to movement, but hold
generally of other syntactic phenomena as well. To
capture the correct generalizations, then, it was neces-
sary to separate out general properties from the
statement of specific rules.

One general property of movement that was re-
peatedly stipulated in the formulation of each rule is
that movement is generally upward, i.e., that it moves
elements to a ‘c-commanding’ position. Defined in
terms of tree diagrams like Fig. 1, a node α c-
commands β iff neither α nor β dominates (contains)
the other, and the first branching node dominating α
dominates β (see Constituent Structure: Syntactic.) In
Fig. 1, each instance of movement is upward to a
position c-commanding the original position. This
‘upward movement requirement’ should be stated
once and for all movement rules, rather than se-
parately for each rule. In fact, Chomsky (1975) noted
that this requirement is just a special case of a more
general principle that also governs anaphora in natural
language. For example, the interpretation of a reflexive
pronoun in English requires that it have an antecedent
that c-commands it: John criticized himself, but *John’s
mother criticized himself (the latter is ungrammatical
because the intended antecedent John is not high
enough to c-command himself ). To capture this
common property between movement and anaphora,
Chomsky proposed that, when a category is moved, it
leaves a ‘trace’ behind, co-indexed with the moved
category (as in John

i
was arrested t

i
yesterday for

sentence (3)). The trace, being phonetically empty and
having no inherent reference, depends on the moved
category as its ‘antecedent,’ much as a reflexive
depends on another noun phrase for its reference. The
‘upward movement requirement’ thus reduces to a
general requirement governing anaphoric dependency,
and may be eliminated from the statement of each
movement rule.

Another common property of movement rules is
that they operate only locally, as the next section will
show. A third general property is that movement
seems to operate in a structure-preserving manner, so
that a head (e.g., verb) can only move to a head
position, an argument NP to an argument position (A-
position), and an operator to an operator position
(A�-position). (See again Fig. 1, illustrating has
undergoing head-movement, John undergoing
A-movement, and what undergoing A�-movement.)
The discovery of these and other general properties
finally led linguists to the view that most details
formerly attributed to individual rules should be
dissociated from them and be ascribed to independent
modules of grammar each with general applicability,
and that all movement rules can be reduced to one rule
of maximal simplicity: Move α, α a category. The
result is a highly modular theory of movement:
Universal Grammar consists of only one general
movement rule, Move α, and a number of independent
general principles whose interaction among them-
selves and with Move α produce a complex array of
syntactic phenomena. There is then no Passivization
or Relativization as a movement rule per se, these
being simply special instances of Move α. This
modular view of grammar culminated in the theory of
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Government and Binding in Chomsky (1981) and
subsequent works, and is still the prevalent view of
current researchers in generative grammar.

Under this highly modular view of movement, there
is little or nothing left to do in the formulation of the
movement rule itself. At the same time, increasing
attention has shifted to the study of other modules of
grammar, in particular the study of general locality
constraints on movement, and on the distribution of
empty categories created by movement.

4. Constraints on Mo�ement

In generative linguistics, a grammar G of a given
language L is a hypothesis about the linguistic pheno-
type of the speakers of L. Such a hypothesis is
descriptively adequate only if it defines all and only the
(potential and actual) grammatical sentences of the
language. A linguistic theory, a hypothesis of the
human linguistic genotype, is likewise adequate only if
it defines all and only the possible grammars that are
descriptively adequate. In the early stages of generative
grammar study, linguists were occupied primarily with
providing their grammars with enough descriptive
powers to generate all grammatical sentences. In most
subsequent developments to date, however, most
attention has been directed toward restricting the
expressive powers of their grammars. The study of
movement constraints was motivated not only on
empirical grounds of descriptive and explanatory
adequacy, but also because it has proven a very
productive probe into the nature of the human
language faculty.

4.1 A-o�er-A and Ross Constraints

The need for a general, powerful constraint on
movement rules was noted quite early by Chomsky
(1964), who proposed the A-over-A Principle to
exclude movement of a phrase out of a larger phrase of
the same type. The importance of movement con-
straints gained widespread attention with the emer-
gence of Ross (1967), who showed the A-over-A to be
inadequate and proposed, in its place, a module of
grammar containing a set of ‘island constraints.’
According to Ross, although movement rules may
appear to displace constituents over an arbitrary
distance (e.g., What

i
did Harry say that Maria bought

t
i
?), they must be constrained sharply so as not to

extract elements out of certain domains that he called
‘islands.’ The following examples (sentences (9)–(14))
respectively) illustrateRoss’s islandconstraints (ineach
case the relevant ‘island’ is marked by square
brackets): Coordinate Structure Constraint (CSC),
Complex NP Constraint (CNPC), Sentential Subject
Condition (SSC). Other familiar constraints include
the Subject Condition (SC), the Adjunct Condition
(AC), and the Wh-Island Condition (WIC):

(9) * What
i
did [Harry buy t

i
and Maria buy a

pencil]? (CSC)
(10) * What

i
did Harry talk to [the woman who

bought t
i
]? (CNPC)

(11) * What
i
was [that Maria had bought t

i
]

surprising? (SSC)
(12) * Who

i
did [a picture to t

i
] please you?

(SC)
(13) ?* What

i
did Harry go home [before Maria

bought t
i
]? (AC)

(14) ?* What
i
did Harry wonder [who bought t

i
]?

(WIC)

4.2 Subjacency, CED, and the ECP

The Ross-style constraints effectively reduced the
power of grammar but, as given, they amounted to a
list of environments that form ‘islands’ to the exclusion
of those that do not, and thus failed to explain their
clustering. Chomsky (1973) proposed subsuming most
of Ross’s island constraints under one general Sub-
jacency Condition, which prohibits extraction of a
constituent across two or more ‘bounding nodes’ (NP
or S). Huang (1982) argued that the SSC�SC and AC
reflect a general complement vs. non-complement
asymmetry and are best collapsed under one general
Conditon on Extraction Domains (CED), which
provides that extraction is possible only from ‘properly
governed’ domains (i.e., complements). (See also
Kayne 1981.) The notion of proper government also
plays a crucial role in defining the Empty Category
Principle (ECP), which excludes long extraction of a
subject or an adjunct, as shown in sentences (15)–(16):

(15) * This is the person who
i
John wondered

[whether t
i
would fix the car].

(16) * This is how
i
John wondered [whether Bill

would fix the car t
i
].

The ECP requires that each trace be governed by a
lexical head, or extraction must be local (short
distance). Long extraction is excluded in sentences
(15) and (16) because subjects and adjuncts are not
governed by a lexical head.

4.3 Barriers, Economy, and Minimalism

The program of unifying (and thus explaining) move-
ment constraints continued in Chomsky (1986), where
a single notion of barrierhood was proposed to tie
together these conditions, whereby the theory of
bounding (Subjacency and CED) allows movement to
cross at most one barrier (at a time), and the theory of
government (ECP) requires that a trace not be
separated from its governor by any barrier at all. The
barriers framework also provided a tool for measuring
the degree of (un)grammaticality in incremental terms,
capturing the fact that a movement crossing n barriers
produces worse results than one that crosses n�1
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barriers. The various constraints, defined in terms of
barrierhood, then reduce to the notion that grammars
select movements that are local, or as local as possible.

The notion of locality led to the idea of minimality
and economy. Rizzi (1990) argued that most of the
locality constraints can be reduced to the proposal
that each movement operation must land at the closest
potential landing site. The general success of reducing
movement constraints to minimality is an important
step that led Chomsky to other considerations of
economy (minimality being one type of economy) and
to the design of the Minimalist Program, which aims
to employ no theoretical apparatus or levels of
representation beyond ‘virtual conceptual necessity,’
and only derivations that occur with ‘least effort’ or as
a ‘last resort.’ In Chomsky (1995), minimality is
incorporated directly into the definition of Attract F,
a reformulation of Move α.

Although the early A-over-A Principle proved to be
inadequate as a unifying general constraint on move-
ment, the various constraints are unified finally under
one notion, this time couched in a general theory of
economy.

5. Co�ert Mo�ement: The Syntax of LF

In the Principles and Parameters theory, it is assumed
thatmovement may be overt (if it occurs before SS—or
Spell-Out), or it may be covert (if it occurs in LF). In
the examples we have seen, movement is overt, with
phonetically visible effects. It has been assumed widely
that certain elements may move covertly as derivations
enter LF, producing no phonetic effect. Examples
include sentences containing quantifiers such as e�ery-
one, some student, most people. Chomsky (1976)
argued that quantifiers are located covertly on the
(left) periphery of the clause containing them, binding
a variable in their surface position. Thus the surface
sentence John hates e�ery politician has the predicate–
calculus style of representation For e�ery x, x a
politician, John hates x. May (1977) suggested that this
representation may be obtained by an instance of
Move α that raises the quantifier leftward, in a style
reminiscent of ‘quantifier lowering’ rules proposed by
generative semanticists in the early 1970s. Important
arguments include generalizations concerning the pos-
sibilities of interpreting pronouns as ‘bound variables’
(Higginbotham 1980).

Another sort of covert movement is that of Wh-
phrases in languages in which they occur typically in
their ‘original’ positions. Unlike English-type lan-
guages, Chinese (and many other languages) leave
their question words in situ when forming Wh-
questions. Thus What did you buy? in English is simply
ni mai-le shenme ‘you bought what’ in (Mandarin)
Chinese. Note that the Chinese sentence (17) below is
ambiguous between a direct and indirect question

reading, corresponding to two distinct forms in Eng-
lish, as shown in sentence (18):

(17) ni jide Zhangsan mai-le shenme?
you remember Zhangsan bought what

(18) a. What
i
did you remember that John bought

t
i
? (direct question)

b. You remembered what
i
John bought t

i
.

(indirect question)
Despite the overt differences, Huang (1982) argued

that the two languages (and all languages) have
essentially the same LF representations. In particular,
although Wh-phrases do not move overtly in Chinese,
they do so covertly in LF. The ambiguity of sentence
(17) follows as a result of the fact that shenme ‘what’
may be moved to the subordinate clause below jide
‘remember’ or to the main clause, deriving LF repre-
sentations not unlike sentences (18a andb). In addition
to capturing certain cross-linguistic generalizations,
this hypothesis is supported by the fact that interpre-
tation of in-situ Wh-questions is subject to some
restrictions that govern overt movement, e.g., the
ECP.

As an instance of Move α, LF movement is not
limited to A�-movement like quantifer-raising or Wh-
movement. Given the Wh-movement parameter (some
languages move Wh-phrases overtly, others do it in
LF), proposals exist in the current literature that both
A-movement (e.g., object shift) and head-movement
(e.g., V-to-I or N-to-D raising) may occur overtly in
some languages but covertly in others.

6. Current Issues and Future Prospects

Recent and current works in the Minimalist Program
have been guided by the desire to limit theoretical
apparatus to a minimum and assume only rules that
apply ‘least effort’ and as a ‘last resort.’ The last
requirement has led scholars to require that no rule,
not excepting Move α, can apply optionally. Each
operation must be forced (or ‘triggered’) by gram-
matical elements that need to be ‘checked off’ or
which would otherwise cause a derivation to ‘crash.’
Under the idea of ‘triggering,’ Move α is reformulated
in Chomsky (1995) as a general rule of ‘attraction’ by
the triggering element (Attract F). Considerations of
economy favor the assumption that while overt move-
ment unavoidably involves whole words or phrases,
covert movement may simply move features. The
overt–covert parameter continues to play an impor-
tant role in accounting for cross-linguistic variation,
now seen as a function of the variation in the nature of
the triggers (the ‘attractors’) across languages.

The postulation of movement in syntactic theory
has proven a productive probe into the inner workings
of the human language faculty. Many discoveries have
been made and questions answered since Affix Hop-
ping came into being. The idea of ‘covert movement’
in LF opened up new possibilities and raised new
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questions. In current Minimalist inquires, ever more
emphasis is given to the role of movement, with new
consequences that will continue to intrigue future
researchers.

See also: Generative Grammar; Linguistics: Incor-
poration; Syntactic Aspects of Language, Neural
Basis of; Syntax
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C.-T. J. Huang

MRI (Magnetic Resonance Imaging) in

Psychiatry

1. Introduction

Although computerized tomography has been avail-
able for imaging studies in psychiatry for a number of

years, the advent of MRI led to significant improve-
ments in structural and subsequently also in functional
imaging due to higher resolution and high-quality
gray–white matter segmentation. The first studies
using structural MRI were performed at the beginning
of the 1980s and opened up new avenues for the
investigation of functional and neurochemical proper-
ties of normal functions and pathological alterations
of the brain.

This article will provide an overview over the
different aspects of MR technology in psychiatry.
Considering the limitations of space, no comprehen-
sive presentation of the studies performed so far and
no complete references can be given. Instead, mile-
stones and representative examples of studies and
results will be presented. For more comprehensive
information, the reader is referred to suitable mono-
graphs and review articles (Mazziotta et al. 2000, Toga
and Mazziotta 2000).

2. Structural Magnetic Resonance Imaging
(MRI)

2.1 Technical Foundations

The MRI technique is based on the physical phenom-
enon that atomic nuclei with an odd number of
nucleons (protons plus neutrons) behave like elec-
trically charged spinning tops that produce a mag-
netic field. If a strong external magnetic field is now
imposed, the nuclei align either parallel or antiparallel
to the field, and precess around their axis at a specific
(Larmor) frequency. External electromagnetic radio-
frequency (RF) pulses can move the spinning nuclei
out of their initial alignment. When the RF pulse is
removed, the nuclei return to their equilibrium state.
This relaxation is accompanied by a RF signal, which
is detected by RF coils. Localization of the signal is
accomplished by frequency and phase encoding by
means of external gradients. The acquired information
is then transformed into different gray levels and
displayed as a MR image.

2.2 Findings

2.2.1 Schizophrenia. Numerous structural MRI
studies suggested that the occurrence of ventricular
enlargement is one of the most consistent findings in
schizophrenia. Additionally, reductions in the size of
the temporal lobes, the amygdala-hippocampal com-
plex, the frontal lobes, parietal lobes, and the corpus
callosum were described. On the other hand, volume
increases of the subcortical nuclei have been found.

Despite these findings, there is still no general
consensus on the presence of localized structural
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abnormalities. Chua and McKenna (1995) conclude
from their detailed review of structural MRI studies
that the findings concerning the temporal lobe limbic
structures as most consistent. In general, the described
structural MRI findings support the notion of schizo-
phrenia as a disturbance of fronto-temporal neuronal
integrity.

It has been reported that the structural brain
changes in schizophrenia do not correlate with the
duration of the illness. Therefore, it seems likely that
the structural alterations do not merely reflect ad-
vanced atrophic processes. Rather, they seem to stem
from pathogenic factors which are most active either
prior to or at the time of onset of the disease and do
not significantly progress depending on the duration
of the illness. However, this concept of schizophrenia
is still controversially discussed and newer studies are
suggesting progressing neuropathological alterations
in schizophrenia after onset of the disease (DeLisi et
al. 1997).

2.2.2 Affecti�e disorders. Global cerebral atrophy
and increased ventricular–brain ratio (VBR) in uni-
polar as well as bipolar depressed patients have been
described but these findings are less consistent than
those reported for schizophrenic patients. MRI
studies in bipolar patients revealed evidence of global
cerebral atrophy including lateral ventricular en-
largement and increased VBR.

Reductions in the prefrontal lobe volume especially
in the subgenual prefrontal cortex have been reported
(Drevets et al. 1998). Recurrent major depression
associated with hypercortisolism induced neurotoxi-
city might lead to hippocampal atrophy, which was
indicated by the finding of bilaterally reduced hippo-
campal and amygdala core nuclei volumes in patients
with major depression. Additionally, depressed
patients have been shown to have smaller caudate and
putamen volumes bilaterally. Late onset depressives
demonstrated significantly more left medial temporal
lobe atrophy than early onset patients. (See De-
pression.)

2.2.3 Dementia. CT and MRI have delineated struc-
tural changes in Alzheimer’s disease (AD), including
cerebral atrophy associated with widening of cortical
sulci, ventricular enlargement, and deep white-matter
lesions with periventricular distributions. Using MRI
technology, it could be shown that significant brain
atrophy is present early in the disease process and a
direct correlation between the atrophy and the sev-
erity of cognitive impairment could be observed.
Magnetic resonance imaging has illustrated this rela-
tionship as greater involvement of mediotemporal
areas (Murphy et al. 1993).

Regarding the differential diagnosis of Alzheimer’s
disease from vascular dementia (VD), greater
amounts of white matter and periventricular hyper-
intensities have been suggested to be indicative of VD.

3. Functional Magnetic Resonance Imaging
(fMRI)

3.1 General Aspects

Aside from the above presented structural informa-
tion, the MRI technology has been extended to the
investigation of various functional aspects of the
central nervous system and related neuropsychiatric
disorders. These variations of functional MRI (fMRI)
are either based on measures of regional differences in
oxygenated blood (BOLD contrast), the change in
regional blood flow (perfusion fMRI), the random
movement of water molecules (diffusion weighted
fMRI), or the quantity and distribution of neuro-
chemical compounds in the brain (MRI spectroscopy).
Based on the fact that changes in neuronal activity
result in focal changes of perfusional parameters,
blood oxygenation, and metabolism, fMRI lends itself
to the study of brain activation under behavioral,
neuropsychological, and emotional tasks. The tech-
nical aspects and representative findings will be dis-
cussed below.

3.2 Blood Oxygen Le�el Dependent Contrast
(BOLD) fMRI

3.2.1 Technical foundations. Studies of brain acti-
vation based on the contrast agent-free BOLD tech-
nique are commonly referred to as functional MRI
(fMRI). The BOLD technique uses the endogenous
MRI contrast agent deoxyhemoglobin as the source
of the signal. The ferrous iron on the heme of deoxy-
hemoglobin is paramagnetic but diamagnetic in oxy-
hemoglobin. Cerebral blood flow studies showed that
cerebral activation leads to a local increase in oxygen
delivery beyond the actual metabolic demand. This
results in a higher concentration of diamagnetic oxy-
hemoglobin and a decrease of the paramagnetic de-
oxyhemoglobin in the activated brain regions. Conse-
quently, the existing field inhomogeneities between
intra- and extravascular space diminish and the T2*
signal increases.

The most commonly used imaging sequences for
BOLD-fMRI employ echo-planar imaging (EPI). The
technique is based on the application of only one RF
pulse followed by multiple reversals of the frequency-
encoding readout gradient. The advantages of this
sequence include high acquisition speed and high
signal-to-noise ratio. fMRI using scanners with field
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Figure 1
Increase in BOLD fMRI signal in Heschl’s gyrus during hallucinations (a) and during acoustic stimulation (b).
(Reproduced with permission of Cell Press from Dierks T et al. 1999.)

strengths greater than 1.5 T lead to improvement of
the signal-to-noise ratio. Faster computer algorithms
are currently starting to allow for near real time fMRI
studies in which the activation maps are calculated
during the study.

3.2.2 Paradigm design. The experimental designs
for fMRI studies are either established as blocked or
as event related designs. In the case of the blocked
design, a specific activation condition and a baseline
condition are presented continuously over a certain
period of time. The underlying assumption is that the
cognitive demand imposed by the activation condi-
tion will be added to the baseline activity without any
significant interaction (‘pure insertion’). Event re-
lated designs try to model the hemodynamic response
and signal changes associated with individual trials.

3.2.3 Data processing and analysis.
(a) Realignment. The observed signal change in

fMRI activation studies at 1.5 T are usually in the
range of 1–5 percent. Postprocessing and statistical
procedures enable the detection and interpretation of
these signals. In order to avoid movement, physical
head constraints such as headholders or bite-bars are

used. Additionally, computerized algorithms for re-
alignment of the acquired images are applied.

(b) Spatial normalization. Spatial normalization of
the images to a standard template brain is often
performed prior to statistical analysis to allow signal
averaging across subjects and to report the resulting
activation foci in terms of standard coordinates.

(c) Statistics. Various parametric and nonpara-
metric methods are adopted for the analysis of fMRI
datasets. In blocked paradigm designs, significant
activation states in terms of differences between the
baseline and the activation conditions can be detected
by a t-test for each individual voxel. The time series of
the ideal response function can be modeled for
example by a box-car function and voxels which
correlate significantly with this response function are
regarded as activated. An extension of this statistical
approach is based on the General Linear Model.

In event-related designs, a modeling of the indi-
vidual hemodynamic response function is employed
and those voxels that are best predicted by a particular
response function in relation to the known onsets of
the stimulus events will be identified.

Functional connectivity has been defined as the
correlation of activity among brain regions. Addition-
ally, the term ‘effective connectivity’ has been intro-
duced; this is the influence an area has, directly or
indirectly, on another area. Functional connectivity
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can be described in terms of path coefficients (Bu� chel
et al. 1999).

3.2.4 Findings.
(a) Schizophrenia
(i) Verbal fluency. Since disturbances in language

perception or production are related to both positive
and negative symptoms of schizophrenia, the in-
vestigation of neural circuits involved in language
processing are likely to be of importance for the
pathophysiology of schizophrenia. Functional acti-
vation studies using language activation paradigms
lead to some new concepts of the underlying networks.
It appears that the cerebral structures involved in
language processing exceed the ‘classical’ language
areas such as Broca’s and Wernicke’s area. Especially
the extent of frontal, temporal, and parietal areas
associated with spontaneous language production is
noteworthy (Schlo� sser et al. 1998). Schizophrenic
patients demonstrated significantly less left frontal
activation and greater left temporal activation than
normal controls during a word fluency task (Yurgelun
Todd et al. 1996).

(ii) Working memory. There is a vast body of
literature suggesting cognitive deficits in schizophrenia
especially in the domains of attention, short-term
memory, and executive functions. The fMRI tech-
nique has been used to demonstrate alterations in the
activation pattern of higher cortical association areas
and related subcortical neuronal networks in schizo-
phrenic patients while performing working memory
tasks. It has been demonstrated that schizophrenic
patients revealed less activation in the frontal cortex
than a group of healthy controls (Callicott et al. 1998).

(iii) Emotional processing. Schizophrenic patients as
compared to normal controls did not demonstrate
amygdala activation during induced sadness despite
matched ratings to normal controls (Schneider et al.
1998).

(iv) Hallucinations. Aside from the application of
external activation tasks or events, spontaneously
occurring psychopathological symptoms could be
directly visualized. An increase of the BOLD fMRI
signal in Heschl’s gyrus could be observed during
hallucinations (Fig. 1(a)). Activation at the same
location could also be identified during acoustic
stimulation (Fig. 1(b)), suggesting the involvement of
primary auditory areas in auditory verbal hallucina-
tions (Dierks et al. 1999).

(b) Obsessi�e-compulsi�e disorder
Symptom provocation paradigms with individually

tailored stimuli in patients with obsessive compulsive
disorder led to defined activations in different brain
areas. Whereas a patient group revealed activations in
medial orbitofrontal, lateral frontal, anterior tem-
poral, anterior cingulate, and insular cortex, as well as
caudate, lenticulate, and amygdala, normal control
subjects did not show any significant activations

(Breiter et al. 1996). These results point towards a
physiological overactivation of an orbitofrontal-
caudate circuit.

(c) Substance abuse. Individually tailored cues have
also been used to study different aspects of the
functional neuroanatomy of the reward system in the
context of drug craving. Cocaine-associated cues were
applied to map activation in regions thought to be
related to craving (e.g., prefrontal and cingulate
cortices).

(d) Dementia. While performing an auditory stimu-
lation task, predominant activation foci were seen in
the inferior and middle frontal gyrus (left greater than
right) in healthy controls but not in patients with
mild AD. The latter group also showed additional
activation suggesting compensatory recruitment of
locally expanded foci and remote regions, for example,
right frontal activation (Saykin et al. 1999).

(e) fMRI and pharmacology. There is considerable
interest in using fMRI for the study of pharma-
cological influences on functional brain networks. The
studies reported have either investigated the direct
effect of a drug challenge on the BOLD signal or they
have examined the modulatory influence of a phar-
macological intervention on brain activation patterns.

After acute cocaine infusion, a negative signal
change was noted in the amygdala, which correlated
with craving ratings, whereas activation in the ventral
tegmentum, pons, basal forebrain, caudate, cingulate,
andmost regions of lateral prefrontal cortex correlated
with cocaine induced euphoria. The beneficial effects
on brain activation patterns of treatment with atypical
in comparison to typical antipsychotic drugs has been
demonstrated both with motor stimulation (Braus et
al. 1999) and a working memory task (Honey et al.
1999. (See Schizophrenia.)

3.3 Perfusion fMRI

In analogy to radioactive tracers in emission tom-
ography, ‘MR tracers’ have been used to image brain
perfusion. Two different approaches are currently
adopted. The first is based on the application of
paramagnetic contrast agents, such as gadolinium-
DTPA. The second approach employs steady-state
arterial spin labeling (ASL) techniques, which ‘label’
arterial blood as it moves up through the brain and
then follow the effect of the labeled blood on the
amplitude of the MRI signal from defined slices. Using
a flow imaging technique, parieto-occipital and
temporo-occipital to whole slice signal intensity ratios
were reported to be significantly lower in AD patients
than healthy controls. Additionally, parieto-occipital
hypoperfusion correlated with dementia severity.

3.4 Diffusion-weighted fMRI

Diffusion-weighted images are MRI images with
signal intensities sensitized to the random motion of
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Figure 2
Diffusion tensor images with relative anisotropy represented as small 3-D color-coded tubes. Bottom left and right
images show close-ups, in a normal volunteer and a schizophrenic patient, respectively, of the right frontal region
where statistically significant anisotropy differences were found. (Reproduced with permission of Lippincott
Williams & Wilkins. Buchsbaum et al. 1998.)

water molecules. In tissues that have a random
microstructure, the measured apparent diffusion co-
efficient (ADC) seems to be the same in all directions
(isotropic diffusion), while in tissues that have a
regularly ordered microstructure, such as in parallel
axons, the measured ADC varies with tissue orien-
tation (anisotropic diffusion).

Diffusion tensor analysis allows advanced quantifi-
cation of the directionality of diffusion anisotropy.
The six independent scalar elements of the diffusion

tensor contain the information required to charac-
terize diffusion in all directions.

Applying diffusion weighted imaging to a psychi-
atric population, significantly lower diffusion aniso-
tropy in the white matter of the prefrontal cortex in
schizophrenic patients than in normal controls was
observed (Buchsbaum et al. 1998). Figure 2 displays
diffusion tensor images of a normal volunteer and a
schizophrenic patient, respectively, illustrating these
findings.
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3.5 Magnetic Resonance Spectroscopy (MRS)

Aside from structural and functional imaging with
MRI as described above, magnetic resonance spec-
troscopy (MRS) allows for the in �i�o investigation of
various biochemical substances including membrane
compounds, substrates of energy metabolism, neuro-
transmitters, and also brain concentrations of phar-
macological agents.

3.5.1 Technical foundations. The basis of MRS is
widely the same as for MRI imaging as outlined
above. As mentioned above, the different nuclei have
a defined resonance frequency and as the nuclei reori-
entate themselves along the static field they send out
a signal at this frequency, thus giving rise to the spec-
ific MRI signal. MRS is based on the fact that not
all nuclei of one type resonate at the same frequency
even if a homogeneous magnetic field without any
externally applied gradients is present. This is due to
the fact that the nuclei find themselves in small local
variations of the magnetic field caused by differing
chemical environments. This small variation in the
resonant frequency is called chemical shift. Whereas
MRI and fMRI do not specifically use this chemical
shift information, with MRS the full range of dif-
ferent frequencies is usually resolved and displayed
as a frequency spectrum with different peaks and
valleys.

The most important applications of MRS in psy-
chiatry are �H-MRS and ��P-MRS. In �H-MRS, the
peaks of the spectrum include N-acetyl aspartate
(NAA), creatin-phosphocreatin (Cr-PCr), quaternary
ammonium methyl groups (containing choline and
other compounds), myo-inositol (containing myo-
inositol monophosphate and glycine), glutamine, glut-
amate, aspartate, gamma-aminobutyric acid (GABA),
and lactate. NAA is an amino acid present in high
concentrations in neurons and is regarded as a
neuronal marker although the exact role of the
substance is not yet established. Since the signal of
these molecules is embedded in the signal of abundant
water molecules in the brain, the water signal has to be
‘suppressed’ by certain techniques.

��P-MRS allows the measurement of brain mem-
brane phospholipids and high-energy phosphate meta-
bolism. The phosphorus spectrum includes the three
peaks from adenosine triphosphate (ATP, beta-ATP
and alpha-ATP), phosphocreatine (PCr), phospho-
diesters (PDE), phosphomonoesters (PME), and
inorganic phosphate (P

I
). The peaks of PME and PDE

are indicators of membrane synthesis and a decrease
in the PME�PDE ratio has been suggested to be in-
dicative of a decreased rate of phospholipid synthesis.
Other nuclei which are of importance for MRS in
psychiatry are �Li, ��C, and ��F.

3.5.2 Findings.
(a) Schizophrenia. Decreased levels of PME and P

I

and increased levels of ATP and PDE in the dorso-
lateral prefrontal cortex could be found in drug-naı�ve
first episode schizophrenic patients. Additionally,
PME levels were significantly decreased in frontal
regions of schizophrenic patients who had high scores
on negative symptom rating scales. However, these
and subsequent findings are not without controversy.
Decreased levels of PDE in schizophrenic patients
compared to normal controls were described (Volz et
al. 1998b). Major improvements and changes in the
MRS techniques including different localization
methods might be possible explanations for the di-
vergent findings.

Using a technique with multiple slices consisting of
several single-volume elements, it could be demon-
strated that NAA-relative signal intensity reductions
in schizophrenia appear to be remarkably localized,
involving primarily the hippocampal region and the
dorsolateral prefrontal cortex (Bertolino et al. 1998).

Memory function in patients with schizophrenia
were found to be related to temporal but not frontal
Cr content as determined with MRS, a pattern that
was not apparent among controls. Ratios of NAA to
choline-containing compounds were reported to be
significantly reduced in the bilateral basal ganglia
regions of medicated schizophrenic patients compared
to normal subjects, suggesting that neuronal dys-
function may be observable subcortical structures as
well.

(b) Affecti�e disorders. Bipolar I patients showed
increased PME and intracellular pH levels in the
manic or depressed state while the concentration of
these metabolites was decreased in the euthymic state.
Bipolar II patients had decreased PCr levels in the
depressed, manic, and euthymic state. The observed
changes were not related to cerebral �Li concentration
as determined by MRS. In euthymic patients with
bipolar disorder, the Cho�Cr-PCr peak ratio was
higher than that in normal controls which could be
interpreted as a result of a membrane breakdown that
may occur in the basal ganglia of patients with bipolar
disorder. In patients with unipolar major depression,
increased PME and decreased ATP values in the
frontal lobe could be detected (Volz et al. 1998a). With
�H-MRS, decreased levels of NAA�Cr-PCr were
found in the dorsolateral prefrontal cortex of bipolar
patients, suggesting decreased neuronal density or
neuronal dysfunction in the DLPFC region.

(c) Dementia. Alzheimer’s disease has been shown
to be associated with an increase in brain PME early in
the course of the disease and followed by an increase in
PDE and PCr later on. The increase in PME might
reflect early abnormalities in membrane metabolism
while the increase of PDE and PCr shows neuronal
degeneration and death. Recent studies suggest an
increase in the PME�PDE ratio of approximately 50
percent, but no differences in absolute values of PME
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and PDE between patients with Alzheimer’s diseases
and normal controls could be established. However, in
other studies in patients with mild to moderate AD, no
differences in any phosphorus metabolite concentra-
tions or ratios could be detected, nor any correlations
of ��P metabolite levels with severity of dementia.

With �H MRS, decreased levels of NAA and
increased myo-inositol could be found. The change
in myo-inositol might represent alterations of the
polyphosphate second messenger system. Cognitive
dysfunction of demented patients was significantly
correlated with reductions of NAA, but not with
increases of myo-inositol (Heun et al. 1997).

(d) Treatment studies. It could be demonstrated that
the treatment response to lithium in manic patients
with bipolar disorder is more closely related to the
lithium concentration in the brain than to the con-
centration in serum.

It remains unclear whether neuroleptic treatment
might cause additional changes in the brain metabolic
patterns. Associations between the chlorpromazine
equivalent neuroleptic dose received by patients and
NAA contents in different brain structures have been
described, suggesting a favorable long-term effect of
neuroleptic treatment on neuronal function. In schizo-
phrenic patients treated with atypical antipsychotics,
decreased levels of Cho were found in the left basal
ganglia, while increased levels of NAA were found in
the left frontal cortex. Few MRS follow-up studies
after neuroleptic treatment have been reported so far.
A �H-MRS spectroscopy study demonstrated a re-
normalization of increased pretreatment (GABA�
Glu)�Cr ratio after neuroleptic treatment which may
implicate the recovery of normal neuronal function in
neurotransmitters.

4. Outlook

In the past years, applications of MRI in psychiatry
have experienced a tremendous growth both in
research and clinical practice. The MRI imaging
modalities reviewed above have to be regarded as
complementary with respect to the acquired infor-
mation. For example, combining fMRI and MRS
will allow for the detection of metabolite patterns
within areas of altered functional activation. fMRI in
combination with DTI will help to address the issue of
functional and effective connectivity by mapping both
regional intercorrelations of BOLD signal changes
and structural connections in terms of long fiber tracts.
MRI-based methods will further benefit from multi-
modal imaging approaches in conjunction with imag-
ing techniques based in the field of nuclear medicine or
electrophysiology, such as positron emission tomo-
graphy (PET), electroencephalography (EEG), or
magnetoencephalography (MEG).

The availability of modern technologies such as
MRI has to a significant extent contributed to the

recent progress in the assessment of the biological
basis of psychiatric disorders and the development of
successful treatment strategies. MRI technology has
already proved itself and will continue to be a valuable
‘window to the brain.’

See also: Cortical Activity: Differential Optical Imag-
ing; Differential Diagnosis in Psychiatry; Functional
Brain Imaging; Magnetoencephalography; Mental
and Behavioral Disorders, Diagnosis and Classifi-
cation of; Syndromal Diagnosis versus Dimensional
Assessment, Clinical Psychology of; Topographic
Maps in the Brain
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R. Schlo� sser

Muller, Hermann Joseph (1890–1967)

Geneticist Hermann Joseph Muller [or H. J. Muller as
he identified himself in his articles] was born in New
York on December 21, 1890. His Catholic paternal
grandparents had emigrated to the United States from
Coblenz in the Moselle Valley of Western Germany

after their unsuccessful support of the Revolution of
1848. Muller’s first cousins also became well-known:
Alfred Kroeber as an anthropologist, and Herbert J.
Muller as a literary critic. Muller’s maternal grand-
parents were partly Jewish, partly Episcopalian and
had emigrated from England. Muller was raised as a
Unitarian but considered himself an atheist or hu-
manist. Muller was educated at Columbia College,
receiving a BA in 1910 and his Ph.D. in 1916. He was
recruited by Julian Huxley, then the first Chair of the
Zoology Department at the Rice Institute. From 1918
to 1920 he filled in for his mentor, Thomas Hunt
Morganwhile Morgan was on sabbatical from Colum-
bia. In 1920 Muller joined the faculty at the University
of Texas, where he did his Nobel prize experiments,
and then left in 1932 for an eight-year sojourn in
Europe, where he spent a Guggenheim Fellowship
year in Berlin, became a visiting investigator at
Leningrad (1933–4), headed a laboratory in Moscow
(1935–7), and then spent a year in Spain as a volunteer
during the Spanish Civil War. He was a guest
investigator at the University of Edinburgh from 1937
to 1940 and then returned to the United States as an ad
interim professor at Amherst College for the war
years. He was recruited by Indiana University in 1945,
won the Nobel Prize in medicine in 1946, and spent the
rest of his career, until retirement in 1964, at Indiana
University. He died in Indianapolis, Indiana, April 5,
1967. He was married first to Jessie (ne� e Jacobs)
Muller, a professor of mathematics by whom he had a
son David, who also became a professor of mathe-
matics. He was married a second time to Dorothea
[Thea] (ne� e Kantorowicz) Muller, a physician. Their
daughter, Helen, became a professor of public health
(Carlson 1982).

1. Major Contributions to Genetics

Muller’s most noted contribution was the induction of
mutations in fruit flies using x-rays (Muller 1928); this
was the sole research organism of his career. Others
had tried earlier, with no success or with ambiguous
results. It was Muller’s gift for designing genetic stocks
that clinched the case and opened the field of radiation
genetics. Muller was also well regarded for contribu-
ting, with Morgan, Alfred Henry Sturtevant and
Calvin Blackman Bridges to the founding of classical
genetics, that body of work that brought together the
theory of the gene, the chromosome theory of heredity,
breeding analysis, cytogenetics, and genetic mapping,
along with explanations for new phenomena such as
X-linked inheritance and nondisjunction of chromo-
somes.

Muller considered his greatest achievement to be the
recognition of the gene as the basis of life through its
unusual property of copying its errors, offering this as
a mechanistic basis for the variations that make
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evolution possible. He also clarified what he called
gene-character relations, showing by experimental
means that complex character traits in fruit flies, such
as variable wing shape, could be analyzed successfully
into their genetic and environmental components
(Altenburg and Muller 1920). Muller devoted con-
siderable attention to estimating the size and shape of
genes, the number of genes in a chromosome or in an
organism’s genome, and the properties of genes when
studied through their various mutations. He made
substantial contributions to human genetics, including
estimates of genetic damage from mutations, the
amount of mutations on average each person carries,
and the fate of those mutations over generations
(Muller 1962).

2. Social Contro�ersies o�er Genetics

Muller was not typical of his generation of scientists.
He took a position on social issues that arose from the
impact of genetics on society. He is perhaps best
known for first raising a concern about the harmful
effects of radiation on a population exposed to
different doses of radiation (Muller 1957). He inter-
preted the symptoms of radiation sickness from the
Hiroshima and Nagasaki bombings as a consequence
of induced chromosome breaks leading to a cycle of
breakage, reunion of broken pieces, and subsequent
re-breakage resulting in cell death, a phenomenon he
had independently worked out in fruit flies while in
Edinburgh and that Barbara McClintock had worked
out in maize while then at the University of Missouri.
Muller fought vigorously to protect the public from
the hazards of nuclear radiation at a time when those
in the health professions, industry, and the military
sought to ignore all except the highest doses of
exposure to radiation.

During the Cold War he was accused by the Soviet
Union of having been an American spy sent to wreck
Soviet genetics, at the same time that he was regarded
by the Atomic Energy Commission and the
Eisenhower administration as a Soviet spy sent back
to the US to wreck the development of the hydrogen
bomb program by alarming the public over the
dangers of nuclear radiation. Muller had debated with
Trofim D. Lysenko in 1936 in Moscow and had had to
flee the USSR after denouncing Lysenko as a char-
latan. Muller’s dubious distinction on both sides of the
Cold War stems from his initial attraction to socialism
and communism (although he never joined the Comm-
unist Party), and his denunciation of communism
after his disillusionment, having seen what life was
like under the Stalinist USSR. Although he loathed
Stalinism he never abandoned the ideals of socialism
by which social justice would be part of society rather
than left to chance.

3. Muller’s Conflicting Appraisals of Eugenics

Muller is least well regarded for his views on eugenics.
Muller was idealistic and shared many of Francis
Galton’s views on the need for a positive eugenic
program in which the ablest males would be encour-
aged to produce a more than average number of
children. Muller advocated this through what he later
called germinal choice, which would use frozen sperm
retained for a generation before being thawed and
used (Muller 1961). He opposed the American euge-
nics movement that was led by Charles Benedict
Davenport and Harry Laughlin in the United States as
racist, sexist, and elitist. He denounced that movement
in a speech at the third, and last, International
Congress of Eugenics held in New York in 1932
(Muller 1934). Muller had naively believed that in the
USSR he would find a society in which merit, not
class, would determine who were the genetically well-
endowed individuals who could contribute to sperm
banks. He published a popular book, Out of the Night
(1935), and had it translated into Russian and sent it to
Premier Stalin. The arrest and execution of two of
Muller’s students, and the hostile response of the pro-
Lysenko audience at the debates over Soviet genetics,
made him seek a graceful exit by joining the Inter-
national Brigade.

Muller failed all his life to convince either scientists
or the public that eugenics was necessary to com-
pensate for the accumulation of mutations in human
populations that were no longer subject to the pres-
sures of natural selection (see Muller 1950). How-
ever, he shunned coercive eugenics policies and those
based on compulsory sterilization of what were then
called ‘the unfit.’

4. Muller’s Philosophical Views on Science and
the Gene

Muller’s genetic insights on the gene were resisted in
his own day, when he was considered a zealot and the
term genetic determinism had not yet been coined. His
view of the gene as the basis of life has permeated the
thinking of molecular biologists who see in DNA the
same basis for life as he did in the gene (see Muller
1929). By ‘the gene as the basis of life’ Muller intended
scientists to recognize that all other components of life
are made by genes and that only genes had the capacity
to retain their copying capacity, despite being altered
by the mutation process. This phrase also implied that
all of evolutionary life could be traced back to the first
replicating molecule with this capacity. Muller never
ignored the environment in the expression of genetic
traits. He realized that a gene could be modified by
other genes, and by such environmental components
as temperature, humidity, and nutrition; this was
evidenced in the various traits he studied in fruit flies.
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He made similar arguments for the expression of
genetic diversity conditioned by genetic modifiers as
well as environmental factors, both uterine and extra-
uterine, in the expression of human traits such as
intelligence, creativity, and personality. He was one of
the first to study a pair of separated identical twins (in
1925) and to recognize how difficult it would be to
isolate all the major factors, genetic and environ-
mental, that distinguished the careers, aptitudes, and
lives of these two subjects (Muller 1925).

Muller’s philosophy of science was that of a reduc-
tionist. He believed science could interpret nature, that
there was an external reality, and that both theory and
experimentation were essential for science to be
effective. He rejected mysticism, holism, vitalism, and
the belief that scientific reality was a social cons-
truction. At the same time he was aware of the biases
that society could impose on complex issues often
thought by non-scientists to be ‘scientific’, and he
resisted and rebuked those who believed that intel-
ligence testing was free of bias or that eminence or
success in the financial world (or in a capitalist society
in general) was largely a matter of merit rather than
privilege and unequal opportunities. These viewsmade
Muller seem, to his critics, contradictory, a turn-coat,
paranoid, or muddled in his thinking.

See also: Behavioral Genetics: Psychological Per-
spectives; Epidemiology, Social; Ethical Issues in the
‘New’ Genetics; Eugenics as the Basis of Population
Policy; Eugenics in Asia; Eugenics in Europe; Evo-
lution, History of; Evolution, Natural and Social:
Philosophical Aspects; Evolutionary Epistemology;
Evolutionary Selection, Levels of: Group versus
Individual; Genetic Factors in Cognition�Intelligence;
Genetic Screening for Disease-related Characteristics;
Genetic Studies of Behavior: Methodology; Genetics
of Complex Traits Through the Life Cycle; Human
Genome Diversity and its Value; Intelligence, Genetics
of: Cognitive Abilities; Intelligence, Genetics of:
Heritability and Causation
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Multi-attribute Decision Making in Urban

Studies

Multi-attribute decision making refers to situations in
which several measures of effects or consequences are
taken into account in choosing what to do. Planners
confront such situations in choosing among projects,
plan alternatives, or policies and in assessing en-
vironmental consequences or land use suitability. It is
also important to distinguish multi-attribute decision
making—a single decision maker considering multiple
attributes—from collective choice—a collection of
decision makers with different preferences reaching a
common choice. Multi-attribute decision theory is
highly developed, but is seldom fully applied in
planning practice. This article identifies the theory,
current contenders, and one way in which the theory is
applied in practice.

1. Prescripti�e Decision Theory

The most broadly accepted prescriptive decision the-
ory is Multi-attribute Utility Theory (MUT). It builds
on utility theory from economics, statistics, and
operations research. Differences between observed
decision making and the prescriptions of MUT suggest
specific opportunities to make better decisions. The
arguments that MUT requires too much information
and is too difficult to understand emphasize the need
to derive operational methods from theory to reduce
information requirements and ease application.

1.1 Multi-attribute Utility Theory

A multi-attribute problem can be described as a matrix
in which rows are alternatives, columns are attributes,
and each cell is a measure of the effect of an alternative
with respect to an attribute. To illustrate, the decision
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might be to choose among three sites (A, B, and C) for
a landfill by considering four attributes: costs to the
local government in dollars, number of persons dis-
placed, index of groundwater contamination, and
capacity of site in cubic meters. Each of the three sites
is described in terms of these measures. The problem is
then to choose the best alternative, based on the
attributes. Hill (1968) and Litchfield et al. (1975) are
classic descriptions of such matrices for use in plan-
ning. Attributes should be chosen so as to be in-
dependent of each other in value terms, meaning that
the value of a level on one attribute does not depend
on the level of another attribute. Carefully designed
questions can, however, elicit valid value judgments
under certain types of attribute interdependence
(Keeney and Raiffa 1976).

Choosing an alternative requires two types of
judgments from the decision maker: transformations
of effects into value measures, and transformations of
value measures for each attribute into a common value
measure across all attributes. The theory behind such
judgments is most thoroughly developed in Keeney
and Raiffa (1976).

The value-scale transformation recognizes that
measures of effects are not the same as measures of
value. The unit of value can be set arbitrarily, often by
setting the difference between the lowest level of an
effect and the highest level of that effect equal to a
value of 1.0unit. This unit of value is valid for the
entire range of the effect only if the value trans-
formation is linear (a constant rate of change in value
with change in effect). For example, a decision maker
might judge that an increase in the groundwater
contamination index yields a constant decrease in
value regardless of the level of contamination. More
likely, a decision maker would decide that when the
index gets very high, there is little further change in
value because the groundwater is already so con-
taminated that it makes little difference. In this latter
case the transformation is nonlinear, and the decision
maker must estimate a function that describes the rate
of change in value with respect to the rate of change in
the index for each level of the index. In practice, such
functions are estimated from a sample of levels of the
index and extrapolated for other levels. Other methods
for such judgments are described below.

To choose the best alternative, considering all
attributes, the units of value for each attribute must be
transformed to a common unit of value. Although a
decision maker might try to judge each attribute
directly in the same unit of value, this is extremely
difficult to do and is confounded by the usual case in
which the value transformation is nonlinear. Instead,
decision makers are asked to assess weights that
transform the units of value judged for each attribute
into a common unit.

Multi-attribute utility theory is consistent with
utility theory incorporating uncertainty. Thus value
transformations can be used in conjunction with

subjective expected utilities to consider uncertain
outcomes with respect to alternatives. For a textbook
treatment of decision analysis in these terms see
Kirkwood (1997). Value scales can be estimated so as
to take into account variation among decision makers
in relative aversion to taking risks on outcomes.

1.2 Prescripti�e Theory and Beha�ioral Theory

Over the past 20 years, research in psychology, most
prominently by Kahneman and Tversky (e.g.,
Kahneman et al. 1982), has identified several biases in
the way people make decisions. Biases are distortions
from what a decision maker would want to have
chosen after fully reflecting on the character of the bias
in a particular situation, but the biases persist even for
people who are well aware of them as general
behaviors. These biases are very predictable in form
and direction of error, though not in precise quantity.

Recognizing these biases allows decision makers to
follow routines that are likely to counter them (von
Winterfeldt and Edwards 1986). For example, esti-
mates expressed numerically tend toward previously
considered numbers (called ‘anchoring and adjust-
ment’). A counter to this bias would be to have the
decision maker estimate value tradeoffs more than
once and ask the tradeoff questions in different
sequences each time.

1.3 Contending Approaches

Other approaches to multi-attribute decision making
are based on fundamentally different theories (Lai and
Hopkins 1989). The most salient current contender is
the Analytic Hierarchy Process (AHP). The Analytic
Hierarchy Process (AHP), developed by Saaty (1980),
uses pairwise comparison questions to elicit a matrix
of judgments of the relative preference between each
pair of alternatives with respect to each attribute, and
a matrix of judgments of the relative importance of
each pair of attributes. For each matrix, the eigen-
vector associated with the maximum eigenvalue is the
set of value scores for alternatives or the set of weights
for the attributes. These two types of matrices cor-
respond to the transformation of effects into value
scales and to the transformation of value scales to a
common unit. Saaty’s explanation of an underlying
theory of judgment for AHP is rejected by those
working in the MUT tradition (Dyer 1990) and
defended by advocates of AHP (Harker and Vargas
1990). The debate centers on the meaning of weights in
AHP and some implications of these meanings: the
possibility of rank reversals among previously in-
cluded alternatives in AHP when additional alterna-
tives are considered, and the problem of assessing
weights based on vague notions of importance without
regard to units of measure of effects or units of value.
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Applications of AHP continue to appear in the
planning literature. One of the attractions of AHP is
that the judgments required seem to be easier to make,
but this occurs, at least in part, because the difficulties
of nonlinear value transformations, interdependent
attributes, and careful consistency among measure-
ment units are submerged and ignored. One of the
major dilemmas in multi-attribute decision making is
finding techniques that people will use but that do not
submerge the actuality of hard tradeoff questions.

2. Methods in Use

Fully developed applications of MUT that justify
value functions and weights and include uncertainty
and sensitivity analysis seldom occur in urban plan-
ning. Kirkwood (1997) gives examples of applications
in related fields. Most applications in planning make
the simplifying assumptions of linear value functions
and independent attributes, but without justifying
them. Making these assumptions results in ‘rating and
weighting,’ in which a unit of value for each attribute
and weights for each attribute are sufficient to arrive at
aggregate values measured in a common unit.

Complete estimation of value functions and weights
for MUT or AHP is a daunting task. In most decision
situations, however, good choices can bemadewithout
estimating the value functions and weights. Instead
estimates can be made of only those aspects of these
functions necessary to distinguish among available
alternatives. ‘Computation of Equivalent Alterna-
tives’ (CEA) (Stokey and Zeckhauser 1978), which is
also called ‘even swaps’ (Hammond et al. 1999) takes
advantage of this idea.

Starting from a multi-attribute matrix of alterna-
tives, CEA focuses on making a small number of
tradeoff judgments just sufficient to discover an altern-
ative that dominates all others. The approach has the
distinct advantages of requiring significantly fewer
hard tradeoff judgments, while at the same time
keeping the concrete performance measures salient
and allowing for valid value transformations, even
when attributes are nonlinear with respect to value
and attributes are interdependent. TheCEAprocedure
is a sequence of judgments that creates hypothetical
alternatives that are equivalent in value to available
real alternatives but have different combinations of
levels on attributes.

For example, consider an instance in which alterna-
tive A is preferred to alternative B on the cost attribute
but not preferred on the groundwater contamination
attribute. Ask the decision maker to imagine a
hypothetical alternative that is equivalent in value to
alternative A, but has a cost equal to the cost of
alternative B. For the hypothetical alternative to be
equivalent in value to alternative A while increasing
the cost, the contamination index of alternative A
must be improved by an amount judged by the decision
maker. If this improvement in the contamination

index is less than the difference in contamination index
between alternatives A and B, then B is preferred to
the hypothetical alternative because they have equal
costs, and B is preferred on ground water contami-
nation. And, because the hypothetical alternative was
created as equivalent in value to A, B is also preferred
to A. This procedure can be repeated to discover
preferred alternatives among many alternatives with
many attributes, but without specifying complete
value transformation functions or weights. The judg-
ments are always made for specific combinations of
levels of attributes so they do not assume linear value
transformations or independence of attributes. Lee
andHopkins (1995) suggest tools to reduce the number
of judgments necessary in applying CEA.

3. Problems and Future Work

The dilemma for multi-attribute decision making is
how to devise methods that are easy enough to use to
achieve common use in practice without creating
methods that hide the choices rather than help decision
makers face choices. Future research will focus on
efficient techniques for framing such judgments for
decision makers so as to ensure validity, require as
small a number of judgments as possible, counter
persistent biases, and give decision makers confidence
that they understand what they are doing as they use
the techniques.

See also: Decision-making Systems: Personal and
Collective; Planning Ethics; Planning, Politics of;
Planning Theory: Interaction with Institutional Con-
texts; Strategic Planning
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Multicultural Education

1. The Goals and Scope of Multicultural
Education

Multicultural education is an educational reform
movement whose major aim is to change schools,
colleges, and universities so that students from diverse
racial, ethnic, cultural, language, social class, and
religious groups will experience equal educational
opportunity. A major tenet of multicultural education
is that students whose cultural and language character-
istics are highly consistent with those of mainstream
educational institutions are more likely to experience
academic success than students whose cultural and
language characteristics conflict with those of main-
stream institutions.

Another important goal of multicultural education
is to help students from all cultural and social groups,
including mainstream groups, to develop democratic
racial and ethnic attitudes so that they can function
effectively in culturally diverse democratic societies.
Most nation-states and societies throughout the world
are characterized by cultural, ethnic, and language
diversity. One of the challenges to pluralistic demo-
cratic nation-states is to provide opportunities for
cultural and ethnic groups to maintain components of
their community cultures while at the same time
constructing a nation-state in which diverse groups are
structurally included and to which they feel allegiance.
This challenge is becoming intensified as democratic
nation-states such as the USA, Canada, Australia, and
the UK become more diversified, and as racial and
ethnic groups within these nations become involved in
cultural and ethnic revitalization movements. An
important aim of multicultural education is to help
future citizens develop the knowledge, attitudes, and
skills needed to function effectively within their ethnic
and cultural communities as well as within the nation-
state. Kymlicka (1995) describes the opportunity for
citizens to function both within their cultural com-
munities and within the national civic culture as
‘multicultural citizenship.’

There is consensus among multicultural researchers
and theorists about overarching goals. However, there
is less agreement, in both practice and theory, about
which ethnic, social, and cultural groups should be
included in educational reforms related to diversity.
The groups that are the focus of multicultural edu-
cation vary to some extent across nations and across
regions within nations. When multicultural education
emerged in nations such as the USA, the UK, and
Canada in the 1970s and 1980s, the focus was on
ethnic- and language-minority groups, on immigrant
groups, and on groups that had been historically
victimized by institutionalized discrimination and
racism. As the field of multicultural education has
developed, especially within the USA, increased em-
phasis has been given to issues related to gender and
social class. A few theorists in the USA include sexual
orientation in their conceptualization of multicultural
education. However, it receives little attention in most
multicultural education courses, programs, and pro-
jects. In most nations, such as the USA, Canada,
Germany, Australia, and the UK, multicultural edu-
cation usually focuses on racial, ethnic, and language
groups (Banks and Banks 1995). Gender, class, and
special education are receiving increased attention in
some societies.

2. The Historical De�elopment of Multicultural
Education

Multicultural education emerged in response to the
ethnic revitalization movements and immigration that
occurred in the 1960s and 1970s in Western democratic
nations such as the USA, Canada, the UK, France,
Germany, and Australia. When these movements
emerged, the Western nations were characterized by
ethnic, cultural, language, and racial diversity. This
diversity resulted from several historical develop-
ments. The nations in Western Europe had long-
standing linguistic and cultural minorities, such as the
Basques in France and Spain, the Germans in Den-
mark, and the Danes and Sorbes in Germany.

The newer nations such as the USA, Canada, and
Australia were populated by many different racial,
ethnic, cultural, and religious groups from Europe.
The ethnic and cultural diversity within these new
nations was enriched by the native peoples that the
Europeans displaced, such as Indians in the USA and
Canada, the Aborigines in Australia, the Maori in
New Zealand, and by Blacks from Africa. Large
numbers of immigrants and refugees from nations
throughout the world settled in these nations in search
of economic opportunity as well as political and
religious freedom.

Ethnic and cultural diversity increased in European
nations such as the UK, France and The Netherlands
after World War II as groups from their former
colonies immigrated to these nations to improve
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their economic conditions. Significant numbers of
immigrants from the West Indies, India, and Paki-
stan settled in the UK. Many Algerian immigrants,
as well as immigrants from Cambodia, Laos, and
Vietnam, settled in France. Immigrants from Mor-
occo and Surinam settled in The Netherlands. In
the post-World War II period many migrant workers
from the Mediterranean nations in Europe settled
in Western European nations such as France, the
UK, Germany, and Switzerland, in search of greater
economic opportunities. They provided desperately
needed unskilled labor that was not available in these
nations.

3. The Rise of Ethnic Re�italization Mo�ements

The democratic ideologies institutionalized within the
major democratic Western nations and the wide gap
between these ideals and realities were major factors
that resulted in the rise of ethnic revitalization move-
ments in nation-states such as the USA, Canada, and
the UK. These nations share a democratic ideal, a
major tenet of which is that the state should protect
human rights and promote equality and the structural
inclusion of diverse groups into the fabric of society.
These societies are also characterized by widespread
inequality and by racial, ethnic, and class stratifica-
tion. The discrepancy between democratic ideals and
societal realities, and the rising expectations of struc-
turally excluded racial, ethnic, and social-class groups,
created protest and revival movements within the
Western democratic nations during the 1960s and
1970s.

The civil rights movement of the 1960s and 1970s in
the USA was one of the most significant ethnic
revitalization movements. It echoed throughout the
world. Ethnic revitalization movements also occurred
in Canada, Australia, and the UK. A major goal of the
civil rights movement in the USA was to improve the
academic achievement of African American students
in US schools, colleges, and universities. Leaders of
the civil rights movement demanded more African
American teachers, changes in textbooks and cur-
riculum that would incorporate more content about
African American history and culture, and more
African American teachers and college professors.

The success of the African American led civil rights
movement encouraged other ethnic-minority groups
in the USA and throughout the world to start similar
protest movements and to make similar demands.
Consequently, schools, colleges, and universities re-
sponded, with varying levels of success and effective-
ness, to the demands made by Mexican Americans,
American Indians, Asian Americans, and other ethnic
minorities in theUSA. In Australia,Aboriginal groups
participated in social protest for equal rights. Blacks in
the UK used similar strategies to focus attention on
the problems of West Indian students in British
schools. A report that highlighted the over-represen-

tation of Black students in schools for the ‘edu-
cationally sub-normal’ (Coard 1971) was especially
important in stimulating action in some schools,
colleges, and Local Education Authorities (LEAs) in
the UK.

4. The De�elopment of Paradigms and
Explanations

Many of the ethnic and linguistic minority groups who
are indigenous to the Western nation-states or who are
immigrants experience significant academic problems
in the schools of their societies. There are notable
exceptions to this observation, such as the Chinese,
Japanese, and Cubans in the USA, the Asian Indians
in the UK, and the Chinese and Greeks in Australia. A
number of explanations have been developed by
scholars and researchers to explicate why ethnic- and
language-minority students often fail to achieve aca-
demic and social success in schools and to guide
educational reform.These explanations are considered
paradigms in this article because they have policy,
programmatic, and research implications. A paradigm
consists of the laws, principles, explanations, and
theories of a discipline or field of study. It guides
policy and action (Banks 2001).

The discussion that follows describes four influential
paradigms and explanations that have been con-
structed by theorists and researchers to explicate the
low academic achievement of low-income and ethnic-
minority students since the field of multicultural
education emerged in the 1970s. Another goal of these
explanations is to guide school reform that will enable
students from diverse groups to experience academic
and social success. The explanations and paradigms
that have been constructed by educators and social
scientists are influenced in complex ways by their life
experiences, values, and personal biographies. Conse-
quently, the explanations that have been constructed
about minority student achievement differ in import-
ant ways in part because of the social, political, and
economic locations of the researchers who produced
them. In other words, the explanations reflect the
positionality of the researchers who constructed them.

4.1 The Cultural Depri�ation or Culture of Po�erty
Explanation

Cultural deprivation and culture of poverty theorists
believe that low-income students achieve poorly in
school because the socialization in their families and
communities does not equip them with the knowledge,
skills, attitudes, and cultural capital essential for
academic success in mainstream society. Unlike gen-
etic theorists such as Herrnstein and Murray (1994),
who believe that low-income students and ethnic-
minority students do not achieve well in school
because of their genes, these theorists believe that low-
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income students can achieve if they are provided with
early childhood experiences that will compensate for
their family and community socialization.

A cultural deprivation curriculum intervention pro-
totype is the DISTAR program developed by Bereiter
and Englemann (1966). It is designed to help low-
income students develop reading and writing skills
using behavioral modification teaching techniques.
The Culturally Depri�ed Child by Riessman (1962) was
an influential book that exemplifies the cultural depri-
vation explanation. The culture of poverty concept is
epitomized in La Vida: A Puerto Rican Family in the
Culture of Po�erty by Lewis (1965). The cultural
deprivation and culture of poverty explanation has re-
emerged today as ‘children at risk.’

Critics of the cultural deprivation�culture of pov-
erty explanation describe how it essentializes the
characteristics of specific groups, blames the victims
for their marginalized status, and does not focus on
the ways in which these groups are victims of political
and socioeconomic structures. It focuses on changing
students rather than changing schools or the socio-
political structure.

4.2 The Cultural Difference Explanation

These theorists challenge the genetic and cultural
deprivation explanations. They argue that low-income
students and ethnic-minority students have rich cul-
tures. However, these students do not achieve well in
school because of the cultural discontinuity between
the school and the home. Consequently, to improve
the academic and social achievement of ethnic-
minority and low-income students, the school should
be reformed in ways that draw upon the strengths of
these students. Their languages, cultural styles, and
ways of communicating should be incorporated into
the curriculum, into teaching, and into the school
culture.

Philips (1983) found that American Indian students
participated more frequently in class discussions when
instruction reflected the group-oriented participation
structures used in Indian communities. In her research
in the Kamehameha Early Education Program in
Hawaii, Au (1980) found that the reading achievement
of Native Hawaiian students was significantly in-
creased when teachers incorporated traditional
Hawaiian story structures into their teaching.

Lee (1993) found that the academic achievement of
African American students increased when teachers
incorporated African American language components
and styles into instruction. Research summarized in
August and Hakuta (1998) indicates that Latino
students learn English more effectively when teachers
reinforce and build upon their first language rather
than when they attempt to eradicate it. Geneva
Smitherman, William Labov, and John Baugh, as well
as other linguists, have written about the importance
of teachers recognizing and understanding the form of

English spoken by many African American students
(called Black English or Ebonics), respecting it, and
incorporating it into instruction.

Critics of the cultural difference explanation point
out that it fails to explain why some immigrant groups,
whose cultures differ substantially from the main-
stream group, are successful in mainstream schools,
such as many groups of Asian immigrants in the USA,
Australia, and Canada.

4.3 The Cultural Ecology or Caste Theory
Explanation

Ogbu (1992), an anthropologist, is the major pro-
ponent of this theory. Ogbu distinguishes two kinds of
minority groups within a society: �oluntary and in-
�oluntary or caste-like minorities. He argues that
voluntary minorities, such as Asians in the USA and in
the UK, view their new nations as places of oppor-
tunities and hope. They consequently internalize the
educational aspirations of the mainstream groups
within their adopted societies and experience edu-
cational success.

Caste-like minorities, such as the Aborigines in
Australia, Blacks in the USA, and Indians in Canada,
view their native lands as oppressive because of the
institutionalized discrimination they have experienc-
ed. They develop fictive kinship and collective opposi-
tion as a survival strategy. Involuntary minorities
believe that if they internalize the achievement ethos of
the dominant society, they will violate fictive kinship
and ‘act White.’ Their perception of the school
becomes a self-fulfilling prophecy. They perceive
structural and institutional barriers to academic
achievement and success in society long after they
have been eliminated.

Critics of this explanation point out that it explains
the academic failure of involuntary minority groups
but does not explain those who are successful. It does
not explain variation across and within groups or
describe the complex ways in which institutionalized
racism influences student achievement. Critics also
note that the cultural ecology explanation has limited
implications for action and reform that will improve
schools.

4.4 The Critical Theory Explanation

Post-Marxists in orientation, proponents of this ex-
planation, such as Giroux (1992) and McLaren (1997),
argue that the latent function of schools in capitalist
societies is to educate different social-class and racial
groups for their positions within the social, economic,
and political structures. The curriculum and the school
reproduce the social structure. Consequently the
school is doing the job that it is designed to do: to
differentiate students on the basis of race and class and
to provide them with an appropriate education for
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their social and economic status. Theorists who write
about multicultural education using a critical theory
perspective often criticize other explanations and
paradigms within the field. They call their work
‘critical multicultural education’ to distinguish it from
other paradigms. Critical multiculturalists argue that
other explanations in multicultural education ignore
structural inequality and institutionalized racism. In
nations such as the UK and Canada, critical ap-
proaches to multicultural education that focus on
racism are called ‘antiracism education.’

In theory, antiracism education differs significantly
from other paradigms in multicultural education.
However, in practice it is often difficult to distinguish
antiracism education from other forms of education
related to diversity. Critical multicultural educators
often essentialize and distort other forms of multi-
cultural education and provide fewpractical guidelines
for teachers and other practitioners.

5. The Need for a Comprehensi�e Paradigm to
Guide Educational Reform

Each of the explanations discussed above can con-
tribute to the development of educational research,
policy, and reform that can help low-income and
minority students to increase their academic achieve-
ment, and all students to become effective citizens of
pluralistic democratic nation-states. However, neither
is a sufficient explanation of the problems and oppor-
tunities that result from diversity. Each is a middle-
range or partial theory or explanation that can
contribute to a needed comprehensive theory. A
comprehensive theory must incorporate insights and
research from each of the explanations discussed
above. A comprehensive theory or explanation must
view the school as a complex social system that has
norms, values, roles, and goals like other cultural
systems. It must also conceptualize the school within a
social, political, and economic context that limits the
role of the school in important ways. However, it must
recognize that both teachers and students have agency
and are not made powerless by social and economic
structures. Teacher and student resistance must be an
integral part of a comprehensive theory to guide
educational reform.

Because schools are embedded within a social,
political, and economic context, school reform re-
quires teachers, students, and sociopolitical structures
to change. Social and political structures will need to
become more liberatory. Teachers and students must
acquire some of each other’s views, perceptions, and
ethos as they interact. Both teachers and students will
be enriched by this process of acculturation and
cultural exchange. The academic achievement of stu-
dents from diverse groups will be enhanced because
their cultures and perspectives will be enriched and
legitimized in the school.

See also: Equality of Opportunity; Ethnic Identity,
Psychology of; Ethnicity, Sociology of; Gender, Class,
Race, and Ethnicity, Social Construction of; Multi-
culturalism; Multiculturalism and Identity Politics:
Cultural Concerns; Multiculturalism, Anthropology
of; Multiculturalism: Sociological Aspects
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J. A. Banks

Multicultural Feminism: Cultural

Concerns

‘Multicultural feminism’ is a term used increasingly to
designate a growing literature and practice of feminism
that seeks to supplement, if not supplant, the discourse
of liberal feminism, which promotes gender equality
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and individual human rights for all women, with one
that advocates their empowerment within the specific
contexts of their cultures and societies. The contextual
dimensions of the lives of women that multicultural
feminists particularly attend to include: histories of
external as well as internal domination and sub-
ordination; cultural legacies of empowerment along-
side those of disempowerment; and specific effects
of the present global economy on particular societies
and the differently situated women that they enclose
(Volpp 1996).

Because no term satisfactorily captures all these
dimensions, the designation ‘multicultural feminism’
is by no means settled but loosely shares the field with
other terms like ‘cross-cultural’ or ‘transnational’
feminism (Grewal and Kaplan 1994, Mohanty 1988).
In addition, feminists particularly troubled by liberal
feminism’s lack of attention to the inequities that
women disadvantaged by hierarchies of race and class
suffer have called for a ‘revolutionary’ or ‘materialist’
feminism to transform existing national and global
structures of power, which they see as accommodating
only a minority of relatively privileged women (Hooks
1984, Delphy 1980). In any event, insofar as most
feminist critics of liberal feminism argue for a close
analysis of the concrete, complex, and variable
contexts of women’s lives, the term ‘multicultural
feminism,’ expansively understood, adequately if
imperfectly covers the terrain of their concerns.

It should be noted that multicultural feminism
eschews, in the main, the universal versus relativist
debate that marked the discussion of human rights at
the end of the twentieth century (Brems 1997). It
insists, instead, on context, not as a device for evading
discussions of the human rights of women, but as the
necessary framework within which to conduct them.
Indeed, multicultural feminism mediates two sets of
tensions: the one that has lately arisen in countries of
the North between the value of individual human
rights and that of multiculturalism (Taylor 1994), and
that which, in countries of the South, too often pits the
discourse of nationalism against that of feminism
(Chatterjee 1993).

1. The Critique of Liberal Feminism

The dominant feminist discourse in the world today is
properly termed Western or liberal because, like the
general human rights matrix that surrounds it, the dis-
course springs from, and is marked by, the European
Enlightenment, which, as is well known, consecrated
the value of individual liberty. To that, the American
andFrenchRevolutions added the concept of equality.
In reality, the promise of these two concepts was
realized in the eighteenth and nineteenth centuries in
parts of the West for only a section of its population:
propertied men. It took the liberal feminist movement
the better part of the twentieth century to extract the

fruits of that promise for some women as well: those
from dominant classes and�or ethnic or racial groups.
Multicultural feminism, which found its voice in the
last quarter of the twentieth century, now comes along
to challenge liberal feminism on two principal counts:
its identification with a privileged constituency in the
North, and its concomitant tendency to conflate liberty
with individualism, and equality with uniformity.

Liberal feminists in the North, for their part, have
begun to voice the concern that the cultural diversi-
fication which globalization has brought to their
countries could work to erode the rights of women
therein. Many believe that non-Western immigrant
communities oppress or discriminate against women,
and fear that proponents of multiculturalism will
persuade the liberal state to shield such practices from
the reach of laws solicitous of individual autonomy
and gender equality. By contrast, feminists who reside
in the South tend to support, rather than fear, the
increasing juxtaposition of liberal and communitarian
discourses in their countries. This, no doubt, is because
they experience their societies as multidimensional
and hence capable of evolution where needed; and also
because juxtaposition sanctions their own selective
adoption of liberal feminist tenets (Toubia 1998).

A recent essay by Susan Moller Okin (1999) in the
USA sums up the anxiety that the subject of multicul-
turalism evokes in some liberal feminists. Okin fears
that Americans, whom she describes as prone to
romanticize egalitarianism, will be tempted to extend
the principle of equality, which currently protects
individuals only, to safeguard cultural groups as well.
She advocates strongly against such extension where
groups invoke culture to rationalize their control over
the bodies and lives of women. Denial of protection
for such groups’ practices, Okin continues, must be
absolute, even if it results in the extinction of their
cultures.

Third World patriarchies, she asserts, forbid
women to be independent from men, to be lesbian, and
to refuse to bear children. They are, furthermore, sites
of clitoridectomy, polygamy, forced marriages, and
other practices that Okin finds sexist and abhorrent.
The French government, in her view, erred gravely
when it allowed African men to enter France with
more than one wife, all of whom the state consequently
recognized as legitimate spouses. Okin believes that
the liberal state cannot thus validate polygamy for
immigrants, and not for the native-born, without
undermining its own existence. Finally, she accuses
proponents of multiculturalism of seeing culture in
monolithic terms whereas, she asserts, it constitutes a
field in which women contest their oppression.

All in all, Okin’s essay displays, in forthright
fashion, the reductionism and presumption that non-
Western feminists decry in much of Western femi-
nism’s gaze on its Other. To begin with, the approach
conflates diverse Third World histories and cultures. It
then reduces these to what Westerners perceive as their
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most ‘exotic’ practices. Finally, it prescribes a repudi-
atory role for the West, and for Third World women,
vis-a� -vis the miscast practices and, if need be, their
associated cultures. At its most problematic, the
approach re-enacts the gestures of ignorance and
arrogance, as well as the strategy of divide-and-rule,
that marked the West’s colonial and missionary
enterprises in much of the non-Western world through
the mid-twentieth century.

Not surprisingly, Third World feminists, whether in
the South or in diasporic communities in the North,
regularly challenge Western feminism’s depiction of
their cultures, to correct the record certainly, but also
to distance themselves from a caricatural vision and an
improbable program that too often engender ani-
mosity rather than support for the advancement of
women in their communities. Chandra Talpade
Mohanty (1988), for example, rejects liberal femi-
nism’s fundamental assumption that a universal
patriarchy has operated across all time and space to
subordinate women, and that the phenomenon re-
mains most entrenched in the South. She and others
observe that human cultures are far too complex to all
fit under the rubric of patriarchy. In the case of the
Indian subcontinent, Mohanty notes, the world of
women instead abounds with legacies and experiences
of domination as well as subordination that fluctuate
with age, marital status, presence of children, prox-
imity to kin, and other factors that condition that of
gender. Commenting on the Middle East, Deniz
Kandyoti (1991), Lila Abu-Lughod (1998) take issue
with the prevailing Western view that an undif-
ferentiated Islam oppresses women there. They write
that the latter’s situation in fact varies significantly
with their countries’ specific histories—indigenous,
colonial, and postcolonial. Marnia Lazreg (1994)
likewise emphasizes that Algeria is more than Islam. It
is not religion, she points out, but changing historical
circumstances, that most influence the production and
reproduction of gender difference and inequality.

The general multicultural critique, then, is that
liberal feminism habitually essentializes the cultures of
Third World communities in its account of the
oppression of their women (Harris 1990, Romany
1991). In the process, it assigns univalent meanings to
the unfamiliar cultural symbols and practices that it
encounters. Thus, all veiling, all instances of purdah,
all forms of female genital modification are read
automatically to signify the subordination of women,
when they may in fact alternately or additionally
represent an assertion of identity, an opportunity for
female bonding, and a rite of passage to maturity
respectively. In consequence, liberal feminism dis-
misses both the complexity of culture, and the agency
of Third World women (Moraga and Anzaldu� a 1983).
Misperception and reductionism of course charac-
terize all cultural groups’ construction of their Other;
however, the power to affect the life of the Other
through such distortion is not given equally to all. To

the extent that women in the North hold greater power
in the international arena than women in the South to
affect the future of all women, the former’s errors in its
construction of the lives of the latter are not merely
regrettable, but sometimes downright dangerous.

Azizah al-Hibri (1996) illustrates this in the context
of international human rights conferences. She relates
that, to the dismay of women from the South, women
from the North used their organizational know-how
at the 1981 UN Mid-decade for Women Conference
in Copenhagen, the 1993 World Conference on Hu-
man Rights in Vienna, and the 1994 International
Conference on Population and Development in Cairo
to dominate their proceedings and speak in the name
of all women. In Copenhagen, women from the North
announced that the gravest concerns of Third World
women were veiling and clitoridectomy; in Cairo they
said that these were contraception and abortion. When
women from the South spoke on their own behalf in
Cairo, they asserted, instead, that their highest prior-
ities were peace and development! Nevertheless, liberal
feminists’ single-minded reproductive agenda in
Cairo, which many in the developing countries saw as
racist, had the spillover effect of delegitimizing some
women from the South who participated in that
conference in their own countries. More, it provoked a
conservative backlash in a number of Muslim coun-
tries so that women there, al-Hibri writes, subse-
quently found it more difficult to obtain abortions.

The tension noted above between North and South
women highlights the individual versus communi-
tarian character of their respective agendas. For liberal
feminists, who enjoy substantial peace and usually
also independent access to material wealth in their
societies, a focus on a woman’s right to control her
body and sexuality, and otherwise enjoy personal
autonomy, may indeed make sense. For Third World
women however, most of whom, in tandem with their
communities, suffer strife and�or poverty, the col-
lective pursuit of peace and development appear far
more urgent (Davies 1983�1987). Moreover, in all
cultures, sexuality is fraught with profound social as
well as personal implications; and invites strong, albeit
divergent, social control. As such, sexuality represents
a particularly difficult subject for transnational dis-
cussion and action. Western feminists’ early and
disproportionate emphasis on the subject thus erected
barriers rather than bridges to women in the South.

Multicultural feminists also critique the West’s
essentialist gaze on its at-home Other (La� m 1994,
Lorde 1984, Razack 1998). Sherene Razack identifies
the cultural reductionism at work in Canada when
cases of gender violence involving persons of color are
discussed. While violence against women perpetrated
by white men is generally depicted as manifestations of
individual deviance, that by men of color is typically
vested with cultural significance. Furthermore, al-
though class- and race-based inequities contribute to
the genesis of violence in communities of color, this
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dimension of the problem is regularly ignored in the
public discourse on the subject. The cultural story of
female vulnerability, that is, trumps that of political
injustice.

Audrey Lorde, in her influential work Sister Out-
sider, faults white middle-class liberal feminists in the
USA for failing to educate themselves on the situation
and needs of women who do not share their cir-
cumstances. She rejects the notion that the victim class
must educate the victimizer class, and insists instead
that the latter itself seek out knowledge and undertake
self-reflection. Victims, she writes, need to conserve
their energies for self-organizing. The liberal feminist
call for universal sisterhood, Lorde points out, as-
sumes a homogeneity of experience that simply does
not exist. Black women, for example, bear the special
responsibility of distinguishing between the oppres-
sor’s need to oppress black men from their own
legitimate conflicts with them. It is a tension that
confounds women who do not share a history of
devastation with their men—be it of slavery, genocide,
colonialism, the Holocaust, or apartheid. Lorde calls
on these women to appreciate the viewpoint of those
who live the tension, and to respect the solidarity that
they extend to victimized men.

Third World feminists often hear, in liberal femi-
nism’s call for global sisterhood, intimations of the
divide-and-conquer campaign that the West waged in
colonial times (Ahmed 1992, Gandhi 1998, Lazreg
1994, Spivak 1998). Leela Gandhi finds echos of that
strategy in certain moves sanctioned by liberal femi-
nism in the North: the essentializing of Third World
women as marginal and victimized; the use of liberal
feminist criteria to validate civilizing missions to the
Other; liberal feminists’ execution of such missions.
Bluntly put, where white men once purported to save
brown women from brown men, Gandhi and others
now see white women doing the same.

Marnia Lazreg recalls that Westerners regularly
used the ‘condition of women’ in the colonies to
illustrate the ‘doomed’ nature of native cultures. Yet,
in Algeria, she writes, Frenchmen regularly showed
contempt for those Algerian women who shed trad-
ition; they referred to them as prostitutes, and
otherwise unveiled their own hidden perspective on
women. Many Algerians thus saw in the colonists’ text
for the advancement of Algerian women a pretext for
the fragmentation of their country’s revolutionary
independence movement. Leila Ahmed adds that the
West continues to profoundly distrust Islam, and
consequently to exaggerate, and exacerbate, the gen-
der divide in Muslim countries. For her part, Gayatri
Chakravorty Spivak, in a well-known essay, finds
Western feminists to be troublingly fixated on the
figure of the Third World Woman. They have reified
the latter, she writes, into a veritable paradigm in the
West’s recreation of a new Orientalism. Once again,
Spivak notes, the locating of ignominy at the margin
supports self-exaltation at the center. Already, under

colonialism, white women acted as agents of the
civilizing mission of empire. This gave them a public
significance in the colonies that they did not previously
enjoy in the metropolis, but which they managed to
successfully transport back there.

Notwithstanding the civic personhood and indi-
vidual rights that Western women gained from the
modernization that colonialism helped to underwrite
in their countries, Laura Nader (1989) observes that
they became the first victims of the social trans-
formation involved. For modernity, on a first order,
doubles the work of women by adding wage labor to
unpaid domestic work. It also nuclearizes the family,
thereby disconnecting women from their extended kin
and increasing their dependence on their husbands.
The road away from tradition then, Nader writes,
leads to alienation rather than liberty. Modernity,
moreover, replaces the rough equality that prevailed
between preindustrial extended households with a
hierarchy of wealth that pits individuals directly
against each other. Women entering the modern world
thus find themselves trapped by an amplified male
authority even as they also confront sudden aloneness
and insecurity.

Societies in the North, where modernity has had a
longer run than in the South, in time developed laws
and institutions that mitigate, for women positioned
to take advantage of them, the harshness that mod-
ernity otherwise inflicts. Liberal feminists tend to be so
positioned, and to forget those who are not. The
criticism that Okin levels at the French government’s
recognition of polygamous immigrant families, for
example, and her readiness to assign certain cultures
to oblivion, exhibit such forgetfulness, which multi-
cultural feminists challenge. They question a feminism
that would split up an existing polygamous family
when this would likely leave some co-wives and their
children without support. They reject a feminism that
would accept the extinction of a whole culture to
suppress some perceived misogynist practices therein
when the women of that culture, like the men, draw the
very shape and value of their personalities and lives
from the totality of its signification, such that its
eradication must somehow also implicate their own
existence.

While multicultural feminists emphasize the consti-
tutive nature of culture, they by no means assert its
homogeneity, determinism, coherence, or even ahis-
torical validity. What they do assert is that, apart from
gross violations of human rights, the pace and di-
rection of change in a culture must be determined by
the relevant cultural community itself. Moreover, they
are confident that impulses for change exist in any
cultural community precisely because a culture, unlike
a cult, is not built around uniform values and limited
interests but rather accommodates an ongoing ad-
justment of the wide-ranging and sometimes con-
flicting needs and desires of the many individuals and
groups that make up the community. Finally, internal
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impulses for change are also triggered by external
stimuli (which differ from dictates), of which there are
plenty in today’s closely connected world.

The effect that the interplay of internal and external
forces can have on cultural change, or its arrest, is
illustrated by a set of events occasioned by the influx of
Somalian immigrants into Seattle in the mid-1990s
(Coleman 1998). Sometime in 1996, a number of
Somalian women about to give birth at a state hospital
in that city asked its staff to circumcise their soon-to-
be-born sons as well as daughters. In the case of the
latter, they requested a small cut to the prepuce or
hood over the clitoris, but no removal (and hence no
scarring) of tissue. The women related that the
procedure would replace the more extensive tradi-
tional cutting that they would otherwise have to
procure, given their religious beliefs and cultural
practices, for their daughters outside the hospital and,
possibly, outside the USA. While reluctant at first, the
hospital in time agreed to perform the procedure
under local anesthesia for girls old enough to add their
consent to those of their parents.

In explaining its decision, the hospital stated that
the procedure represented a far safer alternative to the
more invasive traditional methods that the Somalian
girls would otherwise be subject to—illegally in the
USA, or legally in Somalia if they were sent back there
for the purpose, as many were. Nevertheless, when
news of the hospital’s decision broke, reaction from
feminist ranks in the USA was swift, vehement, and
condemnatory. A female member of the US Congress
who was prominent in liberal feminist circles publicly
pronounced the proposed procedure barbaric, baf-
fling, and horrifying in addition to illegal. The media
largely concurred. Pressed from many sides, the
hospital reversed its decision. Lost in the brouhaha
was the considered voice of an earlier group of
Somalian immigrants in the USA who supported the
proposed procedure because they saw it as a bridge
over which this generation of Somalians could walk on
their way to a future in the USA where their own
children would likely not re-enact the practice of
female genital modification.

2. The Critique of Nationalism

Although multicultural feminists appreciate the con-
stitutive nature of culture, they also recognize its
frequent misuse, particularly in the discourse of
nationalism, to rationalize the oppression of women.
The ideology of nationalism, which promotes the
welding together of ethnicity and power in the form of
the nation-state, clearly fueled the Third World’s bid
to liberate itself from the West in the last century. At
the same time, the ideology imposed serious con-
straints on a number of groups, notably indigenous or
tribal peoples, minorities, and women. The constraints
were prompted by the anticolonial movement’s need

to unify peoples and glorify histories as it sought to
generate and amass the political energy required to
evict colonizers and build independent modern states.
Unification, nationalism taught, demanded the sup-
pression of ethnic difference. The glorification of the
past, in turn, provoked an exaggeration of gender
distinctions (Chatterjee 1993). That is, the more
colonialism, and later independence, drew Third
World men out of their traditional milieu into the
ambivalent workplace of an imposed and later bor-
rowed modernity, the more it fell to women to assure
the reproduction of what passed, in an already
irreversibly transformed society, for the authenticating
and reassuring domain of tradition.

Third World womanhood, as a result, became a
potent symbol of the sacred ‘us’ versus the profane
‘them’ (Lazreg 1994). Where colonialism had invented
the lowly status Third World woman, then, national-
ism now imagined a noble Third World figure. In both
versions, reification distorted culture and hid from
view the concrete situations of real women. Religious
or cultural fundamentalists in the Third World today
who police the behavior of its women are thus
engaging, as Arab feminists regularly point out, not in
a return to tradition, but in the postcolonial con-
struction of an alternate modernity which these
feminists strongly contest (Abu-Lughod 1998, al-Hibri
1996, Kandyoti 1991, Lazreg 1994). In the case of
Islam, the feminists emphasize, the tradition of ijtihad
in fact invites every Muslim, male and female, to
conscientiously engage in the personal interpretation
and adaptation of religious texts to their lives which
are understood as unfolding in social contexts that are
complex and fluid. Though religious law, or shari’a,
binds, its meaning is thus not determined by an
ultimate clerical authority, as is Catholic doctrine for
example, but results from consultation, or shuria. The
emancipation of contemporary Muslim women, then,
entails their reclaiming of ijtihad and shuria (Majid
1998).

Some Arab feminists are also skeptical of calls for
the emancipation of women that their governments
sometimes issue (Kandyoti 1991). They hear it as the
state’s attempt to substitute its power over women for
that of kin groups, to mobilize cheap female labor, and
to satisfy the international financial institutions (IFIs)
of the global capitalist economy. Indeed, where Third
World states early on invited women into the modern
arena by enrolling them in national schools, it was
generally done for the purpose of advancing the state,
and not women: the latter were taught to become
scientific managers of homes that would turn out
compliant citizens. In the same vein, earlier colonial
administrations had wanted to free women from their
traditional contexts so that colonizers could train
them to mold the future subjects of the colonies to the
colonizers’ liking.

The view that global capitalism, rather than local
patriarchies, is the primary cause of the present
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poverty and subordination of women, particularly in
the Third World, received a late hearing in academia
(Boserup1989,Enloe 1990, Jayawardena 1986).Multi-
cultural feminists today, nevertheless, generally insist
on this perspective. They point to the present super-
exploitation of women in garment, electronic, and
tourist (including prostitution) industries in every
region of the globe. Their campaign on behalf of
women consequently focuses less on promoting in-
dividual rights to liberty and equal treatment than on
challenging the political and economic structures,
national and international, that break down local
communities and cultures in order to make way for a
single global economy to freely exploit, oppress, and
degrade women. In important respects, the multicul-
tural feminist campaign thus recapitulates the multi-
dimensional fight waged 100 years ago in the West
against the excesses of laissez-faire capitalism. Only
this time, the source of excess is ubiquitous, and far
more powerful: laissez-faire global capitalism (Basu
1995, Davies 1983�1987, Vinding 1998).

3. The Multicultural Feminist Perspecti�e

Multicultural feminism is neither a unified theory nor
a single political movement. It is a name for a
perspective on the situation of women that highlights
the contexts of their lives and supports their self-
directed liberation from subordination, whatever its
origin. Third World women in the South and in
diasporic communities in the North are the principal,
but not exclusive, architects of this perspective. Men
from the South, together with men and women from
the North, have offered important formulations of,
and support for, the perspective (An-Naim 1991,
Minow 1990, Taylor 1994). Multicultural feminists’
emphasis on context leads them to value both the
dignity of the individual and her need for the support
of a meaningful community (which they see in any
event as mutually constitutive), especially in light of
the spreading global capitalist economy which com-
modifies individuals and scatters communities. Multi-
cultural feminists thus seek out diverse and flexible
ways in which women can be supported in their
communities. In the area of individual human rights,
for example, they support the formulation of core
values, but generally find the rigid allocation of specific
rights and responsibilities premature in a world of
diverse cultures and unequal power. The rights of
Third World women cannot be fully honored, they
further hold, if the status of their communities in the
global econony and polity is not elevated. In sum,
multicultural feminists support the empowerment of
women in the concrete, if evolving, realities of their
lives.

See also: Female Excision: Cultural Concerns; Femi-
nist Political Theory and Political Science; Feminist

Theory; Feminist Theory: Liberal; Gender and
Feminist Studies in History; Multiculturalism; Multi-
culturalism, Anthropology of; Multiculturalism:
Sociological Aspects; Race and Gender Intersections
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Multiculturalism

Multiculturalism has come to refer to (a) the state of a
society or the world in which there exists numerous
distinct ethnic and cultural groups seen to be pol-
itically relevant; and (b) a program or policy advo-
cating or promoting such a society. The first is a
factual claim, the second evaluative. But like so many
claims in the social sciences, the empirical claim
involves much more than empirical judgements, and
the evaluative claim is contested by as many who
promote it (and certainly does not follow from the
empirical claim). Controversy has raged over what the
best response to the fact of cultural diversity in the
world might be, and it is not too much to suggest that
the social and political issues raised by multi-
culturalism are among the most pressing and im-
portant for the new millennium. Coming to grips with
these issues requires asking some difficult questions
about the nature of culture and its relation to human
welfare, and especially what political consequences
follow in light of the answers given. Political phil-
osophers aspire to deal with the challenges posed by
multiculturalism fairly; the problem is, no one is quite
sure what this actually entails.

1. The Rele�ance of Culture

Human societies have always been culturally diverse,
and certainly most organized political societies. Yet
for much of the history of Western political phil-
osophy, the ideals of political life which have been
promulgated have presumed that citizens shared not
only a common political status, but a common descent,
language, and culture. Aristotle, for example, one of
the central figures in the history of Western political
thought, presumed this despite himself being a ‘resi-
dent alien’ of Athens. John Stuart Mill, champion of
modern liberty and individual autonomy, thought
that free institutions were next to ‘impossible’ among
a people ‘without fellow feelings,’ or who read and
spoke different languages. He argued that the bound-
aries of a state should coincide ‘in the main with those
of nationalities’ (Mill 1975). The presumption that
states should be culturally homogeneous was inspired
in part, no doubt, by straightforward prejudice against
foreigners and outsiders, but also linked to a series of
issues that continue to bedevil contemporary political
philosophers. Among these are: does justice require a
common culture in order to motivate the goodwill and
sacrifices it typically demands of citizens? Can a
political society be stable if too much emphasis is
placed on the diversity of its peoples and cultures? Can
democratic institutions work, and be seen to be
legitimate, if the citizens of a state speak different
languages, have different world views, and even
perceive the history of their nation differently? Finally,
if individuals are fundamentally equal, can we balance
the demands of equality with those of particular
cultures?

Political philosophers from Aristotle to Mill (and
beyond) have tended to answer these questions in the
negative; too much cultural diversity threatens to
undermine the possibilities for a peaceful, prosperous,
and ultimately just political community. The problem
is, the challenges of cultural diversity are impossible
to avoid. The history of the twentieth century, and
especially of recent decades, makes this abundantly
clear; witness the re-emergence of nationalism, the
spread of violent ethnic conflict, and the extraordinary
movement of peoples fleeing cultural and economic
persecution.

Before tackling these questions directly, however, it
is important to get a sense of what is actually meant by
‘culture’ and how it has come to (re)occupy a pre-
eminent position in discussions concerning distributive
justice and the emergence of ‘the politics of difference.’

1.1 Di�ersity of What?

Theorists concerned with multiculturalism agree that
culture matters, but disagree profoundly over how and
why it does. Liberal political philosophers, in par-
ticular, have struggled to reconcile their commitment
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to the welfare of individuals with what seems to be the
collective nature of cultural identification. But first,
when political philosophers talk about cultural di-
versity, what are they are actually talking about?

The concept of ‘culture’ has a complex history and,
as a result, a set of meanings sometimes at odds with
each other (Moody-Adams 1997). At a basic level,
culture refers to the particular set of habits, beliefs,
and customary practices of a people or society; to its
way of life. In the nineteenth century, culture was
often tied closely with quasibiological notions of race
and ethnicity, and thus to judgements about the
inherent superiority of one form of culture over
another—a tendency that continued to manifest itself
in murderous ways throughout the twentieth century.
Linking culture to biological or quasiscientific charac-
teristics has thus come to been seen as extremely
dubious, involving both bad science and questionable
ethics. Instead, anthropologists (amongst others) have
argued that culture should be understood as a set of
ultimately malleable and negotiable cognitive and
social frameworks governing human behavior which
are complex, dynamic rather than static, and patched
together from a variety of sources rather than woven
of the same cloth (Geertz 1973, Clifford 1988, Moody-
Adams 1997).

But how are cultures individuated politically? Some
insist that the groups which matter politically are
those grounded in ethnicity (stripped of any biological
or scientific overtones): a people united by certain
prepolitical allegiances of ancestry, collective memory,
homeland, or culture (Smith 1986). For others, cul-
tural diversity refers to a range of different groups—
whether based on ethnicity, race, socioeconomic class,
language, lifestyle, or sexual orientation—who are
disadvantaged relative to a dominant political culture
manifested in the main institutions and ‘public reason’
of the state in which they reside (Young 1990). Those
shared characteristics or practices, often only per-
ceived as being shared in light of ‘mainstream’
oppression or rejection, are said (for better or worse)
to partly constitute the culture of a group.

Another important account of cultural diversity is
provided by Will Kymlicka (1995a, 1998, cf. 1995b).
He argues that multiculturalism, in fact, involves two
different kinds of cultural diversity. The first is a
diversity of ‘societal cultures.’ The second is that
created by individual and familial migration. A so-
cietal culture provides its members ‘with meaningful
ways of life across the full range of human activities,
including social, educational, religious, recreational,
and economic life, encompassing both public and
private spheres’ (1995a, p. 76). It consists of not only
collective values and memories, but usually a shared
language and territory (1995a, pp. 76–80). Note that
these are cultural groups rather than ones based on
race or descent. Membership is thus defined in terms of
integration into a cultural community rather than
in terms of descent. Aboriginal ‘Nations’ and the

Quebecois, for example, are societal cultures but also
ones in which there is a high degree of racial and ethnic
intermixing and thus great internal diversity.Although
a state may contain a dominant societal culture, it
might also include other minority ones. Kymlicka calls
these groups ‘national minorities’: at the time of their
incorporation into a larger state they possessed (a) a
distinct ‘social vocabulary’ embodied in a full set of
social practices and institutions; (b) were territorially
distinct; and (c) self-governing. The capacity and
motivation to form such a culture, for Kymlicka,
means it is characteristic of ‘nations’ or ‘peoples.’
Migrants, on the other hand (and refugees; although
they present a difficult case), have essentially chosen to
give up their societal culture when deciding to migrate
(1995a, pp. 100–1). So multiculturalism involves (at
least) both ‘polyethnic’ diversity (arising from in-
dividual and familial migration) and ‘multinational’
diversity (arising from the incorporation of previously
self-governing cultures into a larger state). Religious
groups who seek out marginalization from main-
stream society present something of a special case,
which will be discussed below. Furthermore, there are
groups which cut across ethnic and national lines, such
as women, gays and lesbians, and the disabled who, at
different times, make claims based on their disadvan-
tage or difference relative to a dominant societal
culture. These claims tend to have more in common
with ‘polyethnic’ rather than ‘multinational’ claims,
however, since they usually concern the terms of
integration into society rather than a demand for the
preservation or protection of a distinct society (cf.
Kymlicka 1998, pp. 90–103).

The reason why so much hangs on how a culture is
to be individuated is because of what is said to follow
in terms of the rights members of that culture—
or indeed the group itself—can claim. For Kym-
licka, ‘national groups’ are entitled to strong group
rights, i.e., those that entail varying degrees of self-
government and protection from the decisions of
the wider political community. Polyethnic rights are
important but much weaker; they are concerned
mainly with ensuring that the terms of integration
into the dominant societal culture are as fair as
possible.

Any set of distinctions generates anomalies and
hard cases, and Kymlicka’s is no different. Some
groups, like certain religious groups, seem to fulfil the
criteria for being a ‘societal culture’ and yet are
usually not granted rights associated with national
minorities. In some cases however, some ‘ethno-
religious’ sects—such as the Amish or Hutterites in
North America—have been granted exemptions from
general laws in order to enable them to maintain
certain key features of their religious life. But these are
historically special cases; they usually involve a the-
ology which seeks to minimize contact with the
modern world. Other groups, such as refugees and
certain migrant groups (e.g., some Muslim communi-
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ties in Great Britain), do not fit comfortably into either
category; they aren’t national minorities but they also
seem more distinct and thus possibly vulnerable to
collective harm than the discussion of ‘polyethnic’
rights might suggest. But how is it that rights follow
from claims about culture in the first place?

1.2 Cultural Rights

What is striking about recent debates among liberals
about multiculturalism is how liberalism’s traditional
concern with individual well-being has been linked to
the value of cultural membership—an ostensibly
‘collectivist’ value. Not all cultures are individualistic
of course, but liberals are generally concerned with
how culture matters for the lives of individuals. But
how exactly does culture matter in this way? And even
if it does, is it something in relation to which rights
should be, or even could be, assigned?

Consider three basic arguments:
(a) The argument from cultural di�ersity: Respect for

cultural pluralism entails preserving existing cultures.
Pluralism is valuable because it provides individuals
with alternative ways to live, promotes critical reflec-
tion on the culture within which one currently lives
and thus promotes change and growth within cultures
generally.

(b) The historical injustice argument: Certain group
rights are justified insofar as they are aimed at
redressing or compensating for a history of past
injustice against particular historical communities at
the hands of dominant majorities.

(c) The �alue of cultural membership argument:
Certain group rights are justified insofar as mem-
bership in a culture has value for individuals, and there
is a link between the welfare of the group and welfare
of its members. Group rights contribute to the
preservation of that culture and thus to the welfare of
its members.

All three arguments have played a prominent role in
recent debates. However, (a) seems incomplete, since
the promotion of cultural diversity per se does not
necessarily justify the protection of any particular
culture. Furthermore, if more cultural diversity is
better than less, then either all cultural practices are
multiculturalism-enhancing and deserving of toler-
ation or support, or only some are. The former cannot
be true (since surely some cultural practices are not so
deserving), and the latter forces us to identify those
properties which make some cultural practices valu-
able and others not. This is no easy task. This leads to
consideration of (b) and (c). Perhaps the most power-
ful case has been one made in relation to (c) and so that
is a good place to begin. The historical injustice
argument will be returned to in Sect. 3.

One way in which cultures matter to individuals is
that they constitute an important aspect of their
identity, or as Kymlicka puts it, provide a meaningful

‘context for choice’: ‘freedom involves making choices
amongst various options, and our societal culture not
only provides these options, but also makes them
meaningful to us’ (1995a, 1995b). So in addition to
the familiar liberal emphasis on individuals having the
freedom of expression, movement, and association,
they also need access to a societal culture. A societal
culture is a basic ‘primary good’ for all individuals,
and thus relevant to a liberal theory of justice (on
primary goods see Rawls 1971).

A variation of the above argument (though made
independently of it) is the relation said to exist between
cultural identity and individual self-respect or self-
esteem. People’s self-respect can be bound up with the
way in which the group of which they are a member is
perceived by others and by society at large. Lack of
esteem for the group can translate into lack of esteem
on the part of individual members and this constitutes
harm, the remedy of which may justify granting some
form of group rights or rights of self-determination
(Taylor et al. 1992, Margalit and Raz 1990, on the
‘social bases of self-respect’ see Rawls 1971, pp. 303,
440).

But do individuals require access to a particular
culture, one they can call their own? There are at least
three objections to this strategy. Some argue that
liberals should not be in the business of preserving
particular cultures, since the kind of society they
should be promoting is one in which individuals are
free to move and adapt between cultures as much as
within them. So as long as individuals have access to a
societal culture—and especially one made up of a
diversity of cross-cutting cultural influences—their
‘context for choice’ is secure. If there is a cultural
structure that liberals should promote, it is a cosmo-
politan one, a common but diverse ‘me� lange’ of
cultural meanings conditioned by the basic liberal
freedoms of conscience, expression, association, and
exit (Waldron 1992, Turner 1993).

A variation on the cosmopolitan argument is to
place greater emphasis on the value of diversity or
difference itself. There is no identitywithout difference,
and thus to talk of ‘societal cultures,’ or even a
singular ‘cosmopolitan culture,’ is to risk missing the
inherent multiplicity and hybridity of political and
cultural identities. Individuals and groups are con-
stituted by a diversity of moral sources, and the central
task of justice should be to remain ‘critically re-
sponsive’ to this fluidity and diversity rather than
reinforce ‘found’ or extant cultural structures
(Connolly 1995, Bhabha 1994).

Finally, granting special rights to cultural groups on
the grounds of their value for individuals involves a
delicate balancing act between the rights of individuals
and the measures needed to ensure the survival of the
culture. The dangers here are ones liberals should be
especially sensitive to. For some, even to talk about
‘societal cultures’ or groups as meriting political
recognition is to engage in dubious metaphysics. The
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basic units of social reality cannot be group-based
since groups are simply the product of interactions
between individuals; there are only associations con-
stituted by individuals and not vice versa (Kukathas
1997). Thus there are no grounds upon which to
provide political or legal recognition for groups on the
basis of their playing a ‘constitutive’ role in indi-
viduals’ personal identity.

2. The Politics of Multiculturalism

Disagreement over the social ontology of multicul-
turalism only intensifies when the more concrete
matter of deriving political and institutional arrange-
ments from them arises. The ‘politics’ of multicul-
turalism refers to the way in which the consequences of
social and cultural diversity are thought to necessitate
social and political change.

If the argument is that cultures matter to individuals
because they are connected to the capacity for living a
good life—whether in terms of providing the ‘social
bases of self-respect’ or as a meaningful ‘context for
choice’—then does it follow that the state has a direct
interest in recognizing or promoting a societal culture
(or set of cultures)?

For cosmopolitans it does not follow at all. People
are sure to value their cultural attachments, but the
state should steer clear of tampering with these
commitments. It should treat them the way it treats
religious beliefs, as a private matter about which the
state is officially neutral. If it promotes anything, it
should be the ability of people to live according to
whatever way of life they wish drawn from the many
possibilities on offer, consistent with the basic rights of
others to do likewise. So the state should remain
‘indifferent’ towards and generally tolerant of the
associations individuals wish to form or join. The
costs of a ‘politics of difference’—of recognizing and
encouraging individuals to organize politically around
their cultural identities—outweigh any potential
benefits. Politics can be a source of oppression as
much any other social practice, especially given the
potential for cultural elites or others to gain control of
the resources and institutions set up to protect cul-
tural minorities and use them to take advantage of
more vulnerable members and�or enrich themselves
(Kukathas1997,p.149,Hardin1995). If individualsare
being harmed as a result of their cultural attachments,
then the remedy is to ensure a more consistent
application of basic liberal rights and protections,
rather than to modify them in light of cultural
demands.

The latter view has been referred to as pursuing a
policy of ‘benign neglect.’ Cultures neither deserve or
need state assistance to survive, and if they do,
probably are not worth preserving anyway. This view
has also been associated with a ‘civic’ as opposed to

‘ethnic’ account of the state. A civic state is one in
which citizens are members in virtue of a shared
commitment to constitutional principles or values that
are independent of particular cultural attachments
(Habermas 1993). An ethnic state, on the other hand,
presupposes a set of values grounded in a shared
cultural framework based on common descent or
ethnicity. Hence also the appeal to civic and ethnic
nationalisms, the former involving ‘constitutional’
patriotism grounded in cosmopolitan principles in-
dependent of ethnocultural and historical features,
and the latter, a particularist patriotism grounded in
‘blood and soil.’

Practically, however, the pursuit of ‘benign neglect’
is extremely difficult to accomplish. States play a
crucial role in coordinating social and economic
activity and it is inevitable that in the process, certain
cultural presumptions and practices will be favored
over others. Almost every state, for example, has to
establish internal boundaries, a common educational
system, an ‘official’ language (or set of languages),
common holidays, and enforce a basic legal frame-
work within which citizens will have to act. In other
words, the idea that government could be neutral
when it comes to the treatment of all cultural groups
is not only difficult to imagine but ‘incoherent’
(Kymlicka 1995a, p. 108). States have an inescapable
cultural component built into them. Moreover, those
states which are often invoked as exemplars of civic
rather than ethnic nationalism or as having pursued a
policy of ‘benign neglect’ have in fact possessed a
distinct societal culture made up of more than just
allegiance to cosmopolitan principles and values.
Some groups have suffered harm as a result of their
difference from this dominant societal culture. Some
of these states have granted relatively strong group
rights to various cultural groups in light of their
disadvantage or via historical agreements in the course
of nation building. (All of this seems true of the United
States and Canada, for example, two apparently
quintessential ‘civic’ nations.)

Focus on the harm people have suffered in relation
to their particular cultural attachments has featured
prominently in recent debates, mainly because of the
appalling treatment just about every state has at some
point handed out to minority groups. This touches on
the historical injustice argument mentioned in Sect.
1.2. Protecting societal cultures may be justified as a
means of redressing or compensating members of that
culture for a history of past discrimination or oppres-
sion at the hands of a dominant majority or minority
(Buchanan 1991). However, there are questions sur-
rounding this argument too. First, would citizens have
to agree on a specific account of their nation’s history
in order to fix responsibility for these past injustices?
This is difficult to imagine in many places where
intercultural conflict has been particularly brutal.
Mutual loathing and distrust undermines cool and
impartial reflection on the past.
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Second, why should the viability of group rights
depend on the group having been oppressed or
discriminated against? Tying the granting of group
rights to the existence of (past or present) discrimi-
nation by or exclusion from a dominant societal
culture risks misunderstanding the motivation of
groups seeking such rights.

Some societal cultures, it might be argued, are owed
special rights independently of any historical pattern
of disadvantage they may have suffered (as is argued is
the case with Aboriginal peoples; see Kymlicka 1995a,
p. 142, Tully 1995). Group rights, in other words, are
not necessarily about compensation for exclusion from
or discrimination by a dominant culture, but rather
about the intrinsic commitment members of particular
groups have towards their societal culture(s).

But what kind of rights follow specifically in light of
the arguments canvassed above? It is here that the
generality of normative discussions about cultural
rights runs up against the complexity of the world in
which they are claimed. For it is difficult to imagine a
generalizable set of rights that can be applied to all
cultural groups equally, given the complex interplay of
history, context, and principle in each case. The
tensions inherent in the desire to protect both societal
cultures and individual well-being emerge with par-
ticular force here. The very measures needed to protect
a societal culture might conflict with the actual
freedoms and capacities of the individuals in whose
name the protection is being offered in the first place
(Hardin 1995, Okin 1998). This is particularly true for
those more vulnerable members of a societal culture.
Having suffered past injustice is no guarantee that
relations within that group will be just. As a result, it is
probably best to think of cultural rights as involving a
bundle of different kinds of claims rather than as a set
of universalizable principles, albeit always conditional
on them not harming the basic interests of individuals.
Considered as such they might include, among other
things: the right to be exempted from certain laws or
government policies; assistance for the maintenance of
linguistic, educational, or cultural activities; various
forms of recognition (legal, moral, and political);
‘affirmative action’ programs, representation rights,
self-government rights (within a state or federation);
and ultimately secession (Levy 1997; on secession see
Buchanan 1991). Someof these claims involve negative
rights of noninterference, some positive rights of
assistance, and others a combination of the two. Some
might be compatible with individual rights (wieldable
by individuals as members of that group) and some
held exclusively by the group (wieldable by an agent or
representative of that group). Much will depend on the
context in which they are appealed to. Many will
inevitably be controversial.

Aboriginal peoples, for example, have a strong
claim for self-government rights because they hold
land (or have strong claims to land), possess a distinct
societal culture, were previously self-governing, and

have suffered a long history of oppression and dis-
crimination at the hands of most settler states. Despite
the fact that some Aboriginal practices entail signi-
ficant restrictions on individual liberty (such as rules
governing property holding, for example), most liberal
theorists think the value and importance to Aboriginal
people of maintaining their distinct cultural structure
outweigh some of these concerns, or at least that fears
of potential abuse are overstated (Kymlicka 1995a,
Tully 1995, but cf. Okin 1998). Needless to say, when
concerning matters such as family law or criminal
punishment, opinions begin to differ (Okin 1998,
Pogge 1997, Turpel 1991). Self-government rights are
the source of considerable debate and social division in
countries where they have been claimed or granted.
They present a significant challenge to traditional
conceptions of equal citizenship and the principle of
equality before the law.

Claims by religious groups, on the other hand, are
not generally thought of in the same way. They might
possess a distinctive societal culture, but save in
exceptional circumstances they are not usually
thought of as thereby possessing rights to a particular
territory or self-government. Their claims will more
likely have to do with exemptions from certain state
laws, or for state support of educational and cul-
tural activities. But in states where religious groups do
have extensive exemptions and privileges against the
general population (as in Israel, for example), even
these ‘weaker’ claims can cause considerable social
tensions (especially when combined with claims for
self-government on the part of another historical com-
munity or societal culture living on the very same
territory).

3. The Future of Multiculturalism

It is often suggested that the seemingly irreversible
forces of globalization will result in the eventual
eradication of the local or particular in favor of a
global, though not necessarily cosmopolitan, Western
consumerist culture. Or that with the end of the Cold
War and the ‘triumph’ of liberal democracy, the great
ideological battlelines of the past will be tamed
and redrawn within a generally liberal framework
(Fukayama 1992). Recent developments in world
politics, however, and especially the explosion of
ethnic conflict in Africa, Europe, and South-East Asia
suggest otherwise. The local and particular has come
back with a vengeance. Furthermore, within the
established liberal democracies, many are questioning
the programs established to promote multicultural
identities, especially where they involve providing
groups with extra resources or support to maintain
their way of life, or as compensation for past dis-
crimination and injustice. This is particularly evident
in disputes surrounding the claims of Aboriginal
peoples in Canada and Australasia, and reconsider-
ation of ‘affirmative action’ programs and differen-
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tiated citizenship rights in the USA and Europe. The
future of multiculturalism, in other words, might
appear rather bleak.

Some have laid the blame for disenchantment with
multiculturalist policies at the feet of those who were
loudest in insisting on the ‘recognition of difference’ in
the first place. Overemphasis on difference has en-
couraged (perhaps unwittingly) the reification of
ethnic and cultural modes of identification, instead of
taming them and making them more open-ended and
dynamic (Turner 1993, Hollinger 1995). The constant
demand for greater inclusiveness and plurality in every
sphere of a nation’s cultural life—from its school
curricula and national history, to its political parties
and assemblies—has sown the seeds of resentment and
distrust rather than cross-cultural understanding
(Schlessinger 1991; cf. the essays in Taylor et al. 1992,
Connolly 1995, Tully 1995, Kymlicka 1998). The
constant focus on cultural, ethnic, and historical
identities risks undermining, so it is argued, the
necessary conditions for a stable and ultimately just
political society, i.e., commitment to a common set
of basic individual rights that are justifiable inde-
pendently of any particular ethnocultural framework
(Ignatieff 1998).

Is the future multicultural? In many ways it must be,
for the only way to rid societies and states of their
diversity is to forcibly remove it, and that entails
injustices of the worst kind (with which everyone
today is all too familiar). The case against multicultur-
alism as undermining political stability and the con-
ditions for justice is weak, for it is clearly not the case
that culturally homogeneous societies are the most
just. The common culture of justice is multicultural
since the people to whom justice must be done and the
societies within which it must be done are multicul-
tural. Perhapswhat is needed is to combine the attempt
at identifying those basic harms no one should suffer
from as result of their cultural attachments, with the
desire to respect and appreciate the different ways
people come to value and hold their beliefs about the
world in ‘thick’ social and cultural frameworks (Miller
and Walzer 1995, Moody-Adams 1997). Paradoxi-
cally, the desire to respect difference and acknowledge
alternative sources of moral commitment may indeed
lead to the emergence of a kind of cosmopolitan
culture ‘multiculturalists’ are often said to abhor. But
if so, this will not entail having moved ‘beyond
multiculturalism,’ whatever that means. Insofar as
diverse cultures are incorporated into the public life of
a state in a diversity of ways, and people continue to
value the cultures within which and between which
they live, this marks the beginnings of a new kind of
public culture, one in which the grooves etched by the
demands of justice begin to track calls for the
engagement with and respect of difference.

See also: Democracy: Normative Theory; Dis-
crimination; Discrimination: Racial; Diversity and

Disagreement; Ethnic Groups�Ethnicity: Historical
Aspects; Ethnicity, Sociology of; Ethnonationalism:
Cultural Concerns

Bibliography

Bhabha H K 1994 The Location of Culture. Routledge,
London

Buchanan A 1991 Secession: The Legitimacy of Political Di�orce.
Westview Press, Boulder, CO

Clifford J 1988 The Predicament of Culture. Harvard University
Press, Cambridge, MA

Connolly W E 1995 The Ethos of Pluralization. Minnesota
University Press, Minneapolis, MN

Fukayama F 1992 The End of History and the Last Man. Free
Press, New York

Geertz C 1973 The Interpretation of Cultures. Basic Books, New
York

Habermas J 1993 Struggles for recognition in constitutional
states. European Journal of Philosophy 1: 128–55

Hardin R 1995 One for All; The Logic of Group Conflict.
Princeton University Press, Princeton, NJ

Hollinger D 1995 Postethnic America: Beyond Multiculturalism.
Basic Books, New York

Ignatieff M 1998 The Warrior’s Honour: Ethnic War and the
Modern Conscience. Chatto & Windus, London

Kukathas C 1997 Liberalism, multiculturalism and oppression.
In: Vincent A (ed.) Political Theory: Tradition and Di�ersity.
Cambridge University Press, Cambridge, UK

Kymlicka W 1995a Multicultural Citizenship. Oxford University
Press, Oxford, UK

Kymlicka W (ed.) 1995b The Rights of Minority Cultures.
Oxford University Press, Oxford, UK

Kymlicka W 1998 Finding Our Way: Rethinking Ethnocultural
Relations in Canada. Oxford University Press, Toronto, ON

Levy J 1997 Classifying cultural rights. In: Shapiro I, Kymlicka
W (eds.) Ethnicity and Group Rights. New York University
Press, New York

Margalit A, Raz J 1990 National self-determination. Journal of
Philosophy 87(9): 439–61

Mill J S 1975 On representative government. In: Wolkeim R,
Mill J. S (eds.) Three Essays. Oxford University Press, Oxford,
UK

Miller D, Walzer M 1995 Pluralism, Justice and Equality. Oxford
University Press, Oxford, UK

Moody-Adams M M 1997 Fieldwork in Familiar Places: Mor-
ality, Culture & Philosophy. Harvard University Press, Cam-
bridge, MA

Okin S M 1998 Feminism and multiculturalism: some tensions.
Ethics 108: 661–84

Pogge T 1997 Group rights and ethnicity. In: Shapiro I,
Kymlicka W (eds.) Ethnicity and Group Rights. New York
University Press, New York

Rawls J 1971 A Theory of Justice. Belknap Press of Harvard
University Press, Cambridge, MA

Schlessinger A 1991 The Disuniting of America: Reflections on a
Multicultural Society. Whittle Communications, New York

Smith A D 1986 The Ethnic Origins of Nations. Basil. Blackwell,
Oxford, UK

Taylor C, Gutmann A, Rockefeller S C, Walzer M, Wolf S
1992 The Politics of Multiculturalism. Princeton University
Press, Princeton, NJ

Tully J 1995 Strange Multiplicity: Constitutionalism in an Age of
Di�ersity. Cambridge University Press, Cambridge, UK

10174

Multiculturalism



Turner T 1993 Anthropology and multiculturalism: what is
anthropology that multiculturalists should be mindful of?
Cultural Anthropology 8: 411–29

Turpel M 1991 Home�land. Canadian Journal of Family Law 10:
17–40

Waldron J 1992 Minority cultures and the cosmopolitan
alternative. Uni�ersity of Michigan Journal of Law Reform 25:
751–93

Young I M 1990 Justice and the Politics of Difference. Princeton
University Press, Princeton, NY

D. Ivison

Multiculturalism and Identity Politics:

Cultural Concerns

Multiculturalism is a social perspective that is com-
mitted to publicly recognizing and respecting many
cultures and cultural identities. Identity politics is one
means by which members of a society strive for public
recognition of their cultures and cultural identities.
One conception of multiculturalism that animates
identity politics is that people primarily identify as
members of groups defined by ethnicity, race, gender,
religion, or sexual orientation, and therefore can be
expected to pressure their government for greater
positive political recognition of, and public benefits
for, their own group. Another conception of multi-
culturalism is critical of identity politics because it
rejects the idea of a one-to-one correspondence be-
tween a person and a particular cultural identity and
views individual identities as themselves multicultural.

1. History

Although societies have long been multicultural, the
use of multiculturalism as a term in social and political
discourse is relatively recent.

1.1 Canada

The term was first prominently used in a 1965
preliminary report of the Canadian Royal Commis-
sion on Bilingualism and Biculturalism to suggest that
Canada recognizes many ethnic cultures other than
the English and French, even though its official
languages are English and French. The report intro-
duced the recurring image of a ‘mosaic’ society in
which citizens could maintain distinctive ethnic cul-
tures within a larger societal framework (which in
Canada is bilingual), as contrasted to that of a ‘melting
pot’ society in which immigrant cultures are expected
to blend into a mainstream culture over time.

Three general kinds of multiculturalism can be
distinguished, which coexist in Canada (Kymlicka

1998). Ethnic multiculturalism is directed toward
immigrant groups and reflected in the 1971 intro-
duction of a formal multicultural policy in Canada,
directing all parts of the federal government to respect
the diversity of all ethnic groups in their policies and
practices. Bilingual multiculturalism is recognized,
among other places, in the Official Languages Act.
Nationalist multiculturalism recognizes a special set of
rights for indigenous peoples. The Quebecois also
claim a kind of nationalist multiculturalism. All three
multiculturalisms are recognized in the 1982 Canadian
Charter of Rights, which guarantees minority lan-
guage education within the country’s bilingual frame-
work and special treaty rights of indigenous peoples.

In 1988, the Canadian Parliament unanimously
passed the most thoroughgoing national statement of
multiculturalism, the Canadian Multiculturalism Act.
The Act’s opening indicates that the aim of all three
kinds of multiculturalism, taken together, is to recog-
nize both the civic equality and the cultural diversity of
all Canadians:

The Government of Canada recognizes the diversity of
Canadians as regards race, national or ethnic origin, colour
and religion as a fundamental characteristic of Canadian
society and is committed to a policy of multiculturalism
designed to preserve and enhance the multicultural heritage
of Canadians while working to achieve the equality of all
Canadians in the economic, social, cultural, and political life
of Canada.

The Canadian experience also indicates that all three
kinds of multiculturalism can become public policy in
a single country, although not without controversy,
consistent with maintaining social unity.

1.2 The USA and the Globalization of
Multiculturalism

In the late 1970s, the term multiculturalism began to
be used in the USA and subsequently throughout the
world to refer to a commitment to making societal
cultures more inclusiveness of various kinds of diver-
sity. Popular culture increasingly recognized the
contributions of members of groups that historically
had been socially marginalized. In 1976, for example,
Alex Haley’s Roots: The Saga of an American Family,
a best-selling novel and popular television program
that vividly portrayed the history of an African-
American family, ignited great public interest in the
genealogies of identity groups.

In the 1980s and 1990s, with the rapid expansion of
world commerce and communications, multicul-
turalism became recognized as a global phenomenon
in two senses: first, the societal cultures of many more
countries became self-consciously multicultural, and
second, the influences on diverse societal cultures
became more apparently global. The globalization of
multiculturalism in the second sense raised the ques-
tion of whether the culture of commercialism and
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consumerism would dominate more indigenous and
diverse cultural influences within societies. Some
critics of globalization argued that it had led to greater
cultural homogenization, which threatened the mosaic
of cultural diversity within societies that many con-
sider the hallmark of multiculturalism.

The recognition of diverse cultures within societies
nonetheless continued throughout the 1980s and
1990s. Within the USA, a primary focus of concern
about multiculturalism in this period was the content
of public school curricula. A widely publicized New
York State task force appointed by the Commissioner
of Education issued a report, A Curriculum of Inclusion
(1989), which proposed that ‘all curricular materials
be prepared on the basis of multicultural contributions
to all aspects of our society.’ A ‘Committee of Scholars
in Defense of History’ publicly attacked the report for
‘contemptuously dismiss[ing] the Western tradition’
and reducing ‘history to ethnic cheerleading.’ A
subsequent report by the New York State Social
Studies Review and Development Committee, One
Nation, Many Peoples: A Declaration of Cultural
Interdependence (1991), came under similarly sharp
attack for supporting what the historian Arthur
Schlesinger, Jr., called the cult of ethnicity’
(Schlesinger 1992). Schlesinger voiced a general criti-
cism of multiculturalism for portraying the USA as a
‘nation of groups’ in which ethnicity is the defining life
experience rather as a ‘nation of individuals.’ Yet
advocates and critics of multiculturalism alike agreed
with one of its central aims: to publicly recognize the
social contributions of members of minority groups
and women in the history curricula of schools. Many
history textbooks were consequently rewritten and
social studies curricula throughout the country were
revised to become more socially inclusive (Fullinwider
1996).

Another controversial set of policies, loosely called
affirmative action, has become widely associated with
multiculturalism and identity politics in the USA.
Although early affirmative action policies were sup-
ported by both Democratic and Republican presi-
dents, Lyndon Johnson and Richard Nixon, these
policies soon became a source of partisan controversy.
Affirmative action was defended as a partial means of
correcting the competitive disequilibrium created by
past discrimination against women, African-Amer-
icans, Latino-Americans, Native Americans, Asian-
Americans, and other disadvantaged groups. Special
efforts were made by government agencies and con-
tractors, large corporations, and selective colleges and
universities to recruit members of these groups into the
competitive social positions from which they had
previously been excluded, either by de jure or de facto
means, or often by both. By the 1980s, affirmative
action policies had helped to transform the face of
many public and private institutions. By the 1990s,
affirmative action policies became a lightning rod for
controversy over identity politics in the USA.

Two kinds of affirmative action policy, which
parallel two kinds of multiculturalism, were distin-
guished in a seminal US Supreme Court case, Regents
of the Uni�ersity of California �. Allan Bakke (the
Bakke case), decided in 1977. One kind aims for
proportional representation: it sets separate quotas
for women and disadvantaged minorities (the ‘pro-
tected’ groups) so as to ensure that a proportional
number are chosen for competitive positions, regard-
less of the relative quality of members of the protected
and unprotected groups in the pool. A second kind
aims for nondiscrimination: it sets ‘targets’ that are to
be achieved only if a sufficient number of applicants in
the protected groups qualify by the relevant criteria,
which count race, ethnicity, and gender as one but
only one among many qualifications. The pivotal
opinion in the Bakke case, that of Justice Powell,
found the use of quotas unconstitutional (in the
absence of a ‘compelling’ state interest), but the use
of race as one among many qualifications constitu-
tional. As of January 2000, Bakke remains the reigning
constitutional law of the land, but the 5th District
Court of Appeals in the case of Hopwood �. Texas
(1996) decided that the use of race even as one factor
among many in university admissions was uncon-
stitutional.

2. Competing Conceptions

Different perspectives on various dimensions of multi-
culturalism—personal identity, public recognition,
and standards of assessment—help elucidate the con-
troversies that multiculturalism generates and the
policies that it supports.

2.1 Two Perspecti�es on Identity Formation of
Indi�iduals

One perspective on multiculturalism is based on the
idea that personal identities are not just influenced but
constituted by cohesive cultural communities. On this
view, communally constituted identities call for special
political recognition in the form of exemptions from
otherwise legitimate laws, or more broadly in the form
of rights of self-governance for the group as a whole.
Indigenous groups in multicultural societies have a
right to be governed by their own group rather than by
the larger political unit whose laws would otherwise
govern anyone who lived within its territorial bound-
aries. The argument generated by this perspective is
that in the absence of group rights to self-governance,
the larger political unit will violate the cultural
identities of the members of indigenous groups. The
core premises are that inherited cultural identities are
essential attributes of individuals, these identities must
be politically respected, and political respect will be
forthcoming only by a government that itself repre-
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sents the particular cultural identity of the group. In
the absence of political recognition of indigenous
group rule, members of the indigenous group will
experience a loss of identity, an injury to who they are,
and therefore an injustice.

A second multicultural perspective supports some
of the same policy conclusions as the first but for
different reasons. The second perspective defends
individuality. It rejects the idea that inherited cultural
identities are ‘essential’ attributes of individuals, and
therefore argues against the view that personal identity
either is or should be ‘tightly scripted,’ as the phil-
osopher K. Anthony Appiah puts it, by a person’s
cultural inheritance (Appiah 1996). To endorse a tight
one-to-one correspondence between personal identity
and cultural inheritance is to subscribe to what the
literary critic Henry Louis Gates, Jr. calls ‘cultural
geneticism’ (Gates 1993). The historically inherited
identities of African Americans and women, both
perspectives agree, are not changeable merely at whim
or will. But the perspective that defends individuality
argues that inherited group identities can be altered,
and are often altered, by human agency over time.
This perspective on multiculturalism, by contrast to
the first, therefore views change in personal identity
over time not necessarily as a ‘loss’ or an injustice, but
rather as a possible—and often desirable—manifesta-
tion of individual freedom.

The second perspective, because it defends indi-
viduality at its core, makes a more moderate case for
group rights than the first. The political philosopher
Will Kymlicka argues that among the basic human (or
primary) goods is having a cultural community as a
‘context of choice’ (Kymlicka 1989). It does not follow
that unwanted changes in cultural communities are
unjust. The identities of Quebecois and Inuit Indians
in Canada have changed significantly over time, partly
in response to the political environment that is beyond
any individual’s control, or even beyond a single
group’s control. But Quebecois and Inuit Indians as
individuals have not therefore lost their personal
identities. Unwanted change in a person’s identity in
itself is insufficient to constitute an injustice on this
perspective. A more limited claim is therefore made on
behalf of multiculturalism, personal identity, and
group rights: groups that were involuntarily incor-
porated into a larger political unit—often through
colonial conquest—have a right to govern themselves
at least partly independently of that larger political
unit.

The claim that indigenous peoples have a right to
collective self-governance is an extension of the basic
democratic right of self-governance, applied to in-
digenous people. It is therefore a claim that can be
exercised consistently with a rejection of the idea that
personal identity is completely constituted by group
inheritance or membership. The second perspective
therefore supports a correspondingly more qualified
conception of a group right. A group that has

historically been taken over by force may legitimately
exercise rights of collective self-governance against the
larger political unit, but it must not exercise its group
rights in a way that limits the individual rights of its
members. On this perspective, the claims of ‘tradition’
or ‘cultural purity’ must not take priority over those of
individual rights (Kymlicka 1998).

The secondmulticultural perspective addresses itself
to the concern that group rights are a way of
subjugating the less powerful members of a group,
often women and children, to the more powerful, and
therefore should be opposed (Okin 1999). This concern
still leaves open the question as to whether some
individual members of the indigenous groups in
question, if given the choice as individuals, would
choose to be governed by the larger or smaller political
unit. In the case of children, the question also remains
as to what governing unit best serves their interests.
These questions do not lend themselves to easy
political answers because political governance is neces-
sarily a matter of collective agency even if human
identities and interests are individualized.

Historical evidence makes clear that multicul-
turalism is misconceived if it is premised on the idea
that people have singular or unchangeable group
identities. Individual identities themselves are multi-
cultural and they are alterable over time. Not only
societies but individuals are shaped by more than a
single culture.And they are not only externally shaped,
but also internally altered, by human agency. In short,
people are multicultural agents of change. The con-
trast between cultural identities that are completely
constituted by an inheritance and those that are
completely voluntary is therefore a false dichotomy.
Most cultural identities are neither gi�en like hair color
nor chosen like high cuisine. People select, interpret,
and evaluate stories, histories, and customs in an
attempt to make the best out of the various cultures
given to them. They also interpret and evaluate the
institutions, laws, practices, and procedures of the
society that they inherit. The range of moral responses
to a multicultural inheritance includes obedience,
criticism, reform, civil disobedience, self-imposed
exile, and revolution. All are part of the human
potential for cultural identities that are morally reflec-
tive and multicultural. In even minimally free societies,
such identities turn out to be very diverse.

2.2 Two Modes of Public Recognition

Should multicultural societies publicly recognize the
diverse cultural identities of individuals, and if so,
how? Many public schools in the USA once assigned
American history texts that referred to Native Amer-
icans as savages, and were almost entirely devoid of
voices of African-Americans and women. Their cur-
riculum also commonly included Protestant prayers
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that all children were expected to reverently recite.
These curricular practices reflect two different prob-
lems to which two different modes of public recogni-
tion are a response. Although the modes of public
recognition differ, they are united by the single prin-
cipled aim of treating individuals with diverse cultural
identities as civic equals.

The history books illustrate the first problem:
exclusion and therefore public disrespect of the exper-
iences of historically disadvantaged and therefore
marginalized groups. The mode of response to this
problem that is consistent with civic equality is public
recognition of the experiences of oppressed groups.
The forced recitation of Protestant prayers in public
schools illustrates the second problem: public intol-
erance of minority beliefs and practices. The mode of
response to this problem that is consistent with civic
quality is not public recognition but toleration, agree-
ing to disagree about beliefs and practices that are
considered part of the basic liberty of individuals.
Toleration substitutes for imposing a single com-
prehensive system of beliefs and practices on all
students, which would disregard their religious or
other spiritual convictions. Public recognition and
toleration are different modes of response to multi-
culturalism, depending on what is at stake; they need
not compete with one another.

A multiculturalism based on respecting individuals
as civic equals supports public recognition of the social
contributions of diverse groups when the absence of
public recognition—as in the case of history textbooks
that exclude the contributions and experiences of
oppressed minorities or women—is publicly disre-
spectful and discriminatory. When cultural beliefs and
practices are matters of personal conviction rather
than matters of public concern, these beliefs and
practices call for toleration rather than public rec-
ognition. Whether and how individuals worship God,
for example, calls for toleration, not public recognition
of the value of divine worship or its absence among
individuals. These are the two modes of response that
are consistent with a perspective that tries to secure
both the basic liberty and the civic equality of
individuals with culturally diverse identities.

Rather than viewing these two modes of responses
as both appropriate reactions to different problems
that arise within a multicultural society, some debates
about multiculturalism instead pose a dichotomous
choice between toleration and public recognition.
Either a society tolerates cultural differences among
groups by privatizing them, or it respects cultural
differences by publicly recognizing them. The first
response is often identified with the values of liberal
democracy and the second response is often identified
as critical of liberal democratic values. But as the
educational examples suggest, the choice of whether to
tolerate or to publicly recognize cultural differences
does not necessarily reflect a choice between different
underlying values. Depending on the circumstances,

each response can be justified by the same aim of
treating all individuals as civic equals.

Neither response—public recognition or tolera-
tion—is justifiable if extended to some cultural prac-
tices, such as slavery, torture, human sacrifice, child
prostitution, and female circumcision (clitoridec-
tomy), that violate individual rights or otherwise
oppress individuals. The fact that such an oppressive
cultural practice is valued by some or even many
members of a society is not in itself a sufficient reason
to defend either its toleration or public recognition
when the basic human rights of individuals are at stake
(Taylor 1994). A separate question still arises as to
how oppressive cultural practices that violate human
rights are best changed, and by whom, in light of the
social support they continue to receive, often by the
most powerful members of a society.

2.3 Two Standards of Assessment

Controversies over multiculturalism raise a recurrent
philosophical question about standards for assessing
whether cultural practices are good or bad, consistent
with basic human rights or oppressive. Does multicul-
turalism presume that the standards for assessing
specific cultural practices are themselves culturally
specific? Or are there universal standards of assess-
ment? Cultural relativism suggests that moral re-
sponses to cultural practices necessarily depend on
one’s specific cultural identity, and proclamations of
cross-cultural standards are themselves culturally
specific. Universalism suggests that there are moral
responses to cultural practices that span a wide range
of cultural identities and that defend a set of human
needs and capacities, such as freedom from want and
for personal and political self-determination. On this
view, these responses are common to all human beings
who live under favorable social conditions (Gutmann
1993).

Cultural relativism suggests that standards of mor-
ality and justice are relative to particular cultural
understandings. It follows that if cultural understand-
ings are radically different, then some cultural prac-
tices—which seem oppressive to members of one
culture—can be justified to members of another
culture. On this view, a multicultural society should
allow different cultural groups to be governed by their
own cultural understandings. Culturally diverse
people can relate to each other, at best, by tolerating
their different cultures. They can live peacefully and
indifferently side by side, however, only if their own
cultural understandings are compatible with establish-
ing a modus �i�endi with other cultures. In the absence
of an appreciation of the virtue or usefulness of cross-
cultural toleration, multicultural politics on this relati-
vist view becomes a war of all cultures against all.
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Whereas relativists criticize universalists for the
moral hubris that is a source of colonialism and
imperialism, universalists criticize relativists for con-
doning the oppression of vulnerable individuals—
women, children, and disadvantaged minorities—in
the name of respecting cultural practices that by the
relativists’ own moral standards are unworthy of
respect. Less widely noted is the fact that cultural
relativism calls for the same critical response as does
universalism by all people whose own moral stan-
dards—whether relative or universal—consider tor-
ture, slavery, religious intolerance, and gender and
racial discrimination to be oppressive practices.

The convergence between relativist and universalist
standards of assessment is made possible by three
common features of diverse cultures. First, cultures
contain moral standards by which their cultural
practices themselves can be criticized (Walzer 1987).
Second, cultures are not internally univocal in their
moral standards (Gutmann 1993). Third, human
beings are not completely constituted by their cultures
(Kateb 1992). They can and do think beyond their
cultural inheritances. Multiculturalism therefore need
not await a resolution of the age-old debate between
relativism and universalism to support a set of moral
standards for assessing cultural practices, and to
permit proponents of multiculturalism to oppose
cultural practices that oppress individuals or otherwise
violate human rights.

See also: Affirmative Action Programs (India): Cul-
tural Concerns; Affirmative Action Programs (United
States): Cultural Concerns; Civil Liberties and Human
Rights; Cultural Rights and Culture Defense: Cultural
Concerns;Race Relations in theUnited States, Politics
of
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A. Gutmann

Multiculturalism, Anthropology of

In the years since the widespread social unrest that
characterized the 1960s in the United States and
Western Europe, multiculturalism has become a com-
mon idiom for discussing social inequality and loc-
ating oneself politically in the US, other ‘white settler’
societies, and to a lesser extent Western Europe. In the
US, which has been the most prominent and influential
locus of multiculturalism, the term succeeded a similar
use of civil rights in the decades following the Second
World War. To begin with, then, multiculturalism
serves as a one-word label or code-word—used by
advocates and critics alike—to index a certain, if
somewhat loose, genre of progressive politics emana-
ting from, but not confined to, a particular set of
liberal democratic and robustly capitalist states, most
notably the US.

The politics signaled by the term multiculturalism
has at least two notable features. First, it frames issues
of social justice and domination in terms of identity-
groupings, that is, groupings of persons that cor-
respond to socially prevalent notions of human kinds.
Foremost among these identity-groupings, in af-
firmations of multiculturalism, have been groupings
defined by ‘race’ and ‘ethnicity,’ with groupings based
on ‘gender’ and ‘sexuality’ the next most prominent.
Second, multiculturalism has promoted an under-
standing of ‘the political’ that foregrounds issues of
representation, particularly in the senses of depiction
and proportionate access to public institutions and
space.
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In addition, like so much other talk about persons
and social relations at the end of the twentieth century,
multiculturalism as an idiom reflects a complex move-
ment of ideas between the social and behavioral
sciences, on the one hand, and the world those
disciplines inhabit and study, on the other. More
specifically, multiculturalism represents a major in-
stance of the public circulation of the key term of
American anthropology, culture—though contained
within a compound term that was not itself prominent
in any social or behavioral science discipline prior to
the compound’s wider circulation. Multiculturalism
is, in short, a hybrid concept, born out of the too little
examined interaction between social scientific knowl-
edge and its social reception and circulation.

1. Multiculturalism in Time and Place

Multiculturalism takes the form of, and thus charact-
erizes itself as, an affirmation of plurality, announcing
both the recognition and championing of diversity.
Deployed as a predicate about the US and other
Western societies, the designation multicultural rheto-
rically contests the more established identification of
these societies as ‘white’ and, in the case of societies in
Europe, as exclusively ‘European.’ At a descriptive
level, then, multiculturalism acts to disrupt the set of
presuppositions that allow whiteness to go without
saying when speaking about an American (or an
Australian or a Canadian) and that make black
European sound oxymoronic and white European
sound redundant. At the same time, in normative
terms, multiculturalism speaks against the notion that
dominant kinds, most notably white folk, are the
primary agents of history, producers of ‘great works,’
and the holders, as it were, of the intellectual property
rights over most every human institution of national
and universal worth. In this sense, the singularity
contested by multiculturalism is the singularity of
monopolistic claims to agency and worthiness that
differentially distribute status and cultural capital
along the lines of the most legible distinctions of
‘identity’ in Western societies and, concomitantly, the
larger global order.

1.1 Multiculturalism and Prior Critiques of
Eurocentrism

In attacking the attribution of unmarked (whether
national or universal) status to dominant identities,
multiculturalism converges with, and to some extent
has borrowed from, an earlier set of critical analyses of
ideologies and practices of domination in colonial
societies (e.g., Fanon 1963). Yet when compared to
these earlier critiques of monopolistic claims to worth-
iness on behalf of whiteness (that is, the critiques of

Eurocentrism), multiculturalism exhibits at least two
distinctive features or tendencies.

First, given that whiteness and persons of European
ancestry are fixtures of Western societies (or more
precisely, are imagined to be), in multiculturalist dis-
course has not taken the form of an affirmation of an
alternative cultural singularity for these societies
absent whiteness (as is the case in various instances of
anticolonial nationalisms). Rather, it has taken the
form of an affirmation of cultural plurality (multi-
culturalism), in which the ideal is less the excision or
repatriation of the ‘Euro-’ element than its reposi-
tioning as just one among many cultures.

Second, by comparison to earlier critiques of Euro-
pean colonialism, multiculturalism has exhibited a
greater tendency to supplement concerns about Euro-
centrism with attention to socially visible axes of
stratification other than race, though in limited and
uneven ways, as we shall see. This relative potential
for analogic extension, that is, for recognizing oppres-
sions and cultures defined in other terms, is both
signaled and rhetorically enabled by the very open-
endedness and lack of specificity of multi- as the term
placed into opposition to singularity�Eurocentrism.

1.2 From Ci�il Rights to the Politics of Identities
and Representation

When considered in relation to the historically ante-
cedent Civil Rights movement in the US, what is
arguably most striking about multiculturalism is the
relative valorization and amplifying of ‘identity’ con-
sciousness. In the key legal statutes and cases of the
Civil Rights movement, attending to identity dis-
tinctions, such as observable signs of racial identity,
was condemned as the very root of unjust dis-
crimination—as when an employer judges a job
applicant on the basis of ‘color’ rather than ‘merit’ or
‘ability.’ Indeed, one of the lasting legacies of the Civil
Rights era in the US is the legal principle that
employers are permitted to take social identity into
account only when it can be established that social
identity is a ‘bona fides occupational qualification,’ as
when a synagogue is hiring a religious instructor.
Moreover, that ‘race’ could ever be so regarded was
diminished almost to the vanishing point in US law,
for it was held that resistance to nonwhites serving in
certain positions, for example, as policemen in pre-
dominantly white communities, did not make non-
whites less qualified to serve in those positions, even if
it made it more difficult for them to do. In sum, in the
defining legal battles of the Civil Rights era, social
injustice was defined as discrimination on the basis of
group identity, as distinct from a judgment based on
an individual’s abilities and accomplishments.

While advocates of multiculturalism do not re-
pudiate this understanding of ‘discrimination,’ they
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add to it in ways that are transformative. They argue
thatprevalentandinstitutionalizedstandardsofworth-
iness are themselves fundamentally biased, due to
systematic privileging of dominant identity-groupings
in the social recognition and definition of merit. Here
too, as in the US Civil Rights movement, we see that
social injustice is defined in a context of meritocratic
ideals and institutions claiming allegiance to such
ideals. In the case of multiculturalism, however, unjust
discrimination is found to be embedded deeply in
institutionalized standards of merit. Persons of color,
women, and other subordinated identity groupings
are disadvantaged because standards of judgment are,
on a systematic basis, disguised measures of ‘white-
ness’ and ‘maleness,’ rather than the ‘neutral’ and
‘objective’ measures they are represented as being.
Concomitantly, these same persons suffer harm be-
cause they find ‘achievement’ defined in institutional
and public settings as something alien to their ‘identity’
and ‘culture.’ The comments of Dale Fleming, the
director of the Native American Center of the
Stockton Unified School District in California, cap-
ture well this multiculturalist vision of both injustice
and the social reproduction of identity-group strati-
fication: ‘The culture is the base … [I]f the kids feel
bad about themselves or can’t deal with their own
history or who they are, then school is real difficult’
(quoted inGallagher 2000, p. 37). By contrast, even the
most intensely class-disadvantaged white male, multi-
culturalism tells us, does not experience the acquisition
of school knowledge—be it in the form of ‘correct’
speech, knowledge of Shakespeare, or mastery of
calculus—as contradicting, violating, or masking ‘who
they are’; instead, they experience this more happily as
individual ‘achievement.’

From such a diagnosis of the manifold injuries of
identity, it follows that social injustice cannot be
achieved without a systematic revaluation of sub-
ordinated identities. On this view, in contrast to the
judicial lessons of the Civil Rights era in the US,
identities and their observable signs should not be
disregarded categorically in the quest for social justice.
On the contrary, overcoming existing injustice requires
a compensatory identity consciousness.

1.3 Forms of Multiculturalism Emanating from
the US

In this historical context, as it has emanated from the
US, multiculturalism is more a struggle over the
differential distribution of cultural capital to identity
groupings than over legal rights, financial capital, or
material resources. Concomitantly, we find an intense
politicization of schooling, as well as of museums,
performance venues, and sites of commemoration.
That a politics located in these sites has been embraced
as a means of pursuing progressive agendas no doubt
registers the extent to which such agendas have been

blocked in electoral politics, the courts, and labor
negotiations in the wake of the 1960s, particularly in
the US.

Within US higher education, the effort to redress
injuries of identity has been associated primarily with
three overlapping projects: the increased hiring of
faculty and administrators who are not white males;
the increased representation on syllabi of works
authored by persons of color and women, particularly
in humanities courses; and increased curricular at-
tention to histories and experiences of nondominant
identity groups. In lower grades of schooling in the US
there has been less organizing to change the identity
demographics of classroom teachers, primarily be-
cause the lower status of K-12 teaching has for some
time meant that this occupational niche has been
relatively open to both women and persons of color. In
other words, here ‘diversity’ preceded multicultur-
alism, if for reasons that confirm multiculturalism’s
general understanding of social stratification. In addi-
tion, in the lowest levels of schooling, the precursor to
the humanities is primarily the teaching of language
skills, both oral and written. In this context, what
counts as ‘diversity’ is not works authored by persons
of subordinated identities, but language correlated
with and indexical of those identities. As such, multi-
culturalism in these grade levels has been concerned
with both multilingual education and classroom uses
of nonstandard forms of the national language.

Multiculturalism in museums and other sites of
commemoration and performance, both in the US and
elsewhere, are recognizable variants of these school
forms. In art museums, for instance, multiculturalism
means collecting and exhibiting more works by artists
who are persons of color and�or female; producing
and trumpeting exhibitions of the ‘heritage’ of sub-
ordinated identity-groupings; and actively pursuing
‘new’ (here a code-word for ‘nonwhite’) audiences.

1.4 Forms of Multiculturalism Emanating from
outside the US

As multiculturalism has increasingly circulated both
into and out of Western Europe, there have been
notable supplements to and shifts away from multi-
culturalism as it has emanated from the US. What
most distinguishes the two cases is that in the US,
‘diversity’ is understood to be something longstanding,
going back many centuries to the beginnings of
European and thenAfricanmigration to theAmericas.
By contrast in the European case, multiculturalism
primarily registers a response to ‘diversity’ understood
as something historically recent, resulting from signifi-
cant numbers of ‘new’ (here again, a raced term)
immigrants from Africa, Asia, and the Caribbean.
This historical consciousness reflects the success of
European nationalist ideologies in producing the
reality effect of primordial homogeneity. The conse-
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quent foregrounding of ‘new immigrants’ in Western
European multiculturalism has meant, in turn, a
distinctive concern with legal issues regarding citi-
zenship and immigrant workers’ rights. In addition,
debates about multiculturalism in both Germany and
France have been haunted by, and deployed as a
means of shaping, collective memories of the holo-
caust. The major exception to these general trends
within Western Europe is Spain, where the relative
weakness of Spanish nationalism has meant that
regional identities are the primary focus of debates
about ‘pluralism’ in society and in relation to the state
(Greenhouse 1998).

Other national traditions of multiculturalism simi-
larly reflect their own patterns of erasing and re-
membering difference, relative to both whiteness and
the nation. In Australia, Canada, and New Zealand,
for instance, the relatively greater social visibility of
persons of ‘Native’ ancestry—by comparison to the
US—has brought to the fore legal issues involving
land and natural resources, often in the context of
disputes over past treaties.

1.5 Marketing Multiculturalism

The use of multiculturalism by arts institutions to
pursue ‘new’ audiences suggests ironic affinities with
commercial efforts to expand consumption by
reaching and forging ‘new’ markets parsed along the
lines of already established social identities. Indeed,
what is perhaps the only other widely recognized
instance of ‘multiculturalism’ is also the least political
and, arguably, the most international: marketing. Of
course, the linking of brands to legible social identities
has been a staple of marketing from the time it first
became mass, a century or so ago. By contrast, what
has been most distinctive in recent marketing labeled
‘multicultural’ has been advertisements in which the
desirability of a product is located in figures of
multiracial comingling, though of uniformly affluent
consumers. This fetishism of multiracial, intraclass
sociality has been aptly dubbed ‘the Benneton effect,’
after the Italian garment corporation that used it to
such commercial advantage (Chicago Cultural Studies
Group 1992, p. 552).

1.6 The Mutual Abstraction of Class Relations and
Cultures

While such marketing of affluent cosmopolitanism is
quite far from the serious political struggles of multi-
cultural educators and other activists, the very legib-
ility of these tableaus of class-homogenous consumers
as ‘multicultural’ raises the vexed issue of the rela-
tionship between multiculturalism and class, or put
slightly differently, between identity politics and class
politics.

In multicultural talk, ‘race, gender, and class’ trip
off the tip of the tongue as a triplet. Yet class has
clearly played a different and much less significant role
in multiculturalism than have race and gender, or even
sexuality (Ortner 1998). If one surveys US art
museums over the decades of multiculturalism, for
example, one finds few if any exhibitions of the art of
working-class persons, in contrast to the by-now-
numerous exhibitions of art by African–Americans,
Chicanos, and women—exhibitions framed (and
marketed) in precisely these identity terms. Similarly,
though Studs Terkel’s Working (1974) has been taught
in a great number of US college and university courses,
its inclusion on syllabi is neither presented nor
conventionally read as enacting a multicultural
agenda. Class positions are not, in short, among the
cultures of multiculturalism. On the contrary, the
cultures of multiculturalism are figured as occupying
such positions, understood in the minimal sense of
ranked slots along a scale of wealth, or somewhat
more complexly, these cultures are figured as having a
particular statistical distribution along such a scale.
Moreover, multiculturalism offers a vision of a just
future in which extant cultures will no longer be
stratified—as if the same cultures would exist if the
political-economic relations between them were trans-
formed. Such a view obscures, and thereby risks
giving safe haven to, the mutual constitution of class
and identity distinctions. We would most emphatically
find a different constellation of class relations were
classes not mediated by imagined distinctions of kind
(i.e., by ‘identities’), just as vice-versa, we would find a
significantly different system of identities were identi-
ties not used to organize and ground class relations.

1.7 Essentializing and Multiculturalism

The broader point here is that the cultures of multi-
culturalism characteristically are figured as stable
elements, and not as contingent formations. Indeed,
what ‘race,’ ‘ethnicity,’ and ‘gender’ have in common,
and what distinguishes them from ‘class,’ is that the
former, unlike the latter, are recognized con-
ventionally as inherent or unalterable characteristics,
which is to say as components of ‘identity’ or ‘kind,’
rather than of situation. So too, with the next most
common foundation of cultures in multiculturalism:
sexuality. This, then, is the principle circumscribing
the set of cultures in multiculturalism: cultures cor-
respond to divisions of humanity (of a suprafamilial
scale) that are presumed to be fixed, even natural.

This objectifying and essentializing delineation
of cultures can be observed in other aspects of
multiculturalism as well. For example, looking at
multiculturalist discussions of history, we find
contemporary identity groupings projected indefi-
nitely, and thus anachronistically, into the past. This
mode of commemoration obscures the very historicity
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of extant identity groupings in order to establish
‘their’ agency and define ‘their’ heritage. So too,
multiculturalism often replicates dominant assump-
tions that allot expressive forms to persons on the
basis of observable signs of identity, so that ‘jazz’ but
not ‘Beethoven’ is spoken of as belonging to ‘the
culture’ of a musician who is ‘black’—without regard
to her personal taste, musical training, or primary
socialization to music.

Overall, it would be fair to say that multiculturalism
contests social domination of extent identity group-
ings, but does not interrogate the presuppositions and
contingencies of their existence. Indeed, some multi-
culturalists have criticized such interrogation, par-
ticularly from anthropologists, for undermining the
political project of valorizing currently subordinate
identity-groupings (e.g., Trask 1991).

1.8 ‘Neoconser�ati�e’ Attacks

Much of multiculturalism’s notoriety both in and
beyond the US is due to attention given to it by
prominent neoconservative pundits and politicians.
Like multiculturalism, the term neoconservative (or
neocon) registers a political stance adopted in the
wake of ‘the 1960s’ across Western societies but
emanating in particular from the US. The self-
proclaimed newness in this political label indexes
distance from the discredited racism and anti-
Semitism of the ‘old’ conservatism, as well as op-
position to ‘sixties radicalism,’ itself a codeword for a
decline in patriotism, a rise in secularism, and ex-
perimentation with gender roles, sexuality, and�or
illicit drugs. Certainly, the multicultural debate was
intensified and internationalized in 1989 when Nobel
Laureate Saul Bellow was quoted, famously and
widely, as saying that he would study Zulu culture
when ‘the Zulus have a Tolstoy’—a quip in which
‘Zulus’ was at once legible as a metonymic substitute
for peoples of color and derisively suggestive of
primitivism.

Neocons have offered two main, and related, crit-
icisms of multiculturalism. First, they have argued
that demands for curricular diversification promote
social divisiveness (‘Balkanization’) and threaten
national unity; and second, that the celebration of
diversity promotes ethical ‘relativism’ (typically de-
picted by means of Eskimo euthanasia and�or sub-
Saharan clitoridectomy).

In terms of the first criticism, what is perhaps most
striking is the extent to which neocons have been
particularly exercised about curricular shifts in higher
education. One thinks, for example, of William
Bennett, the Secretary of Education in the admin-
istrationofUSPresidentGeorgeH.Bush, insisting that
Stanford University had jeopardized America’s ‘com-
mon culture’ by its decision in 1989 to drop from its
graduation requirements a year-long survey course on

the history of Western Civilization. Even allowing for
the hyperbole of politicians, what is fantastic about
Bennett’s view is that the pyramidal structure of
schooling means that higher education in general, and
education at Stanford in particular, has never been a
means of producing a ‘common culture’ at the national
or societal level (Guillory 1993). Through either intent
or confusion, then, neocons have steadfastly mis-
represented multiculturalism’s challenge to an on-
going class project—the teaching of ‘great works’ to
elites—as a threat to the nation.

The second neocon criticism recycles a workhorse of
modern conservative thought—the bogey of secular
modernity’s loss of moral certainty. In this regard,
what is striking is that multiculturalists have exhibited
little interest in relativizing ethical norms, as opposed
to norms of canon formation or even norms of speech
and writing. Indeed, multiculturalism has in many
ways been strikingly conventional in its ethics. Multi-
culturalists have not, for instance, championed the
rights of new immigrants in Western democracies to
practice polygamy, even as they have embraced the
extension of monogamous marriage to same-sex
couples; nor have multiculturalists attacked the ob-
vious ethnocentrism of laws that criminalize the
consuming of pet animals that are elsewhere edible.
Similarly, if in France and Germany the wearing of
scarves by Islamic school girls has been defended in
the name of ‘multiculturalism,’ multiculturalists in
these European states have with rare exceptions
steered away from seeking legal protection for
clitoridectomies, traditional or not.

Finally, when the specter of relativism is raised, it is
important to look back at modernity’s horrors and
ask, ‘which should humanity fear more: modernity’s
relativism or its absolutisms?’ It was, after all, racial
anthropology, not its Boasian cousin, that did service
inHitler’s Germany. In this regard, it is worth recalling
an observation made by Benedict at an early moment
in the Nazi rise to power: ‘The recognition of cultural
relativity carries with it its own values, which need not
be those of absolutist philosophies’ (1934, p. 278;
see also Geertz 2000, Chap. 3).

2. Multiculturalism and Anthropological
Knowledge

As multiculturalism gained attention in both the
academy and the mass media, many anthropologists
responded with an edgy defensiveness. Sometimes in
writing and more often in hallway talk, it was said that
anthropology knew best about ‘culture’, and that
anthropology had been multicultural a�ant la lettre.
Yet though too often concerned to protect disciplinary
authority, anthropologists have nonetheless provided
insightful, and largely sympathetic, criticisms of multi-
culturalism, focussing in particular on both its in-
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attention to global diversity and its essentializing
tendencies, strategic or not (e.g., Domı�nguez 1995,
Urciuoli 1999, Yanagisako 1995).

At the same time, anthropologists largely have
overlooked the most fundamental issue of theory
raised by multiculturalism: whether human sociality
has its origins in sameness, as seems so obviously true
in a world populated by identities, or in difference, as
argued by Le� vi-Strauss in his discussions of reci-
procity, thought, and myth. Similarly, at a different
level of abstraction, cultural-social anthropologists
have neglected to bring to the multiculturalist debate
relevant ethnographic examples of social orders that
normalize forms of social diversity that our world
pathologizes. Thus, for example, crucially important
struggles over bilingual education and over the proper
educational roles of standard and nonstandard forms
of speech have proceeded undisturbed by the salient
evidence of the human capacity to live in multilingual
social orders, as documented in, say, numerous eth-
nographic studies of Amazonia (e.g., Jackson 1983).

Finally, though it has gone largely unacknowledged
within the discipline, it is worth observing that the use
of culture in multiculturalism has itself contributed to
the discipline’s own heightened care and scrutiny when
using the culture concept in recent decades. For many
anthropologists, observing essentializing uses of cul-
ture in multicultural discourse has yielded a pained but
fruitful recognition of essentializing practices within
anthropology. Thus, the public circulation of culture
has itself impacted on the discipline, just as the earlier
remaking of culture by the Boasians provided a
conceptual resource that contributed to and helped
authorize the public perception of Western societies as
‘multicultural’—if in a fashion outside of disciplinary
control. In the end, this may be the greatest lesson of
multiculturalism for anthropology: The disciplinary
knowledge we strive to produce cannot be retained
and stabilized. If that knowledge is at all ‘good to
think,’ it will be put to some social use, and as a result,
when we look again, the world we observe will not be
the same.

See also: Cultural Assimilation; Cultural Critique:
Anthropological; Cultural Expression and Action;
Cultural Rights and Culture Defense: Cultural Con-
cerns; Culture: Contemporary Views; Culture, Soci-
ology of; Multicultural Feminism: Cultural Concerns;
Multiculturalism; Multiculturalism and Identity
Politics: Cultural Concerns; Multiculturalism: Soci-
ological Aspects; Primary Elections; Social Strati-
fication Thought
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Multiculturalism: Sociological Aspects

Theories, interpretations of reality, and concepts of
polity travel from continent to continent. One expres-
sion of ‘globalization’ is an increased readiness of
observation and imitation of successful institutional
inventions coming up in some part of the world or in
some social system and being adopted in another
context, be it in the sphere of politics, economics,
science, education, or the arts. John W. Meyer and
colleagues (Thomas et al. 1987, Meyer et al. 1992)
analyse a ‘global diffusion’ of problem-solving stra-
tegies in various fields, a phenomenon that is more
probable in the modern functionally differentiated
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society (Luhmann 1982) which is not fenced by
national borders. The world seems to move towards
the predicted ‘world society’ (Stichweh 2001) in which
new ideas can be communicated rapidly supported by
new technologies—sometimes by unexpected recip-
ients and, now and then, with surprising results. One
of these diffused concepts is ‘multiculturalism,’ which
has spread throughout the Western world and lately
has moved to Eastern and Central Europe.

1. The Term ‘Multiculturalism’

Descriptions of society depend on their reference to
‘grand theories.’ Paradigmatic changes of such de-
scriptions emerge out of a combination of social
mobilization, the spirit of the times, scientific inno-
vation, and�or of new political interests. That was true
for the concept of ‘class society’ replacing the trad-
itional notion of ‘social stratification,’ it is true for
the opposed distinction of ‘functionally differentiated
society,’ and it can be attributed to fashionable terms
like ‘civil society,’ ‘postmodern society,’ ‘risk society,’
‘information and knowledge society,’ ‘event society,’
and many other labels created frequently through the
cooperation of the social sciences and the mass media.
Each of them introduces a new semantics of self-
description of modern society meant as an answer to
perceived change or as a result of changed theoretical
perception.

A change of reference also occurred with the term
‘multicultural society’ coined in the 1970s. Already in
the 1980s the concept could look back to a formidable
career in the public discourse. With very rare excep-
tions, there was no idea of ethnopluralism before that
time in the anthropological literature. Consequently
all categorial ingredients of this concept like ‘cultural
pluralism,’ ‘cultural identity,’ and ‘cultural conflict,’
but also the main issue of ‘ethnicity,’ which has
replaced ‘race,’ are scientific inventions no older than
100 years (Dittrich and Radtke 1990, Sollors 1989).
They are used to describe or conjure new constellations
of cultural diversity in nationally framed regional
parts of the world society. In these cases various local,
collective, or individual actors (social scientists, poli-
tical philosophers and politicians, professional edu-
cators and majority�minority speakers), start to
describe the relations between social groups along an
emphasized distinction of ethnically coded ‘cultures.’

Again, it can be left open if the reality has changed
or if its construction has promoted the predicted
changes causing interest groups to perceive each other
in ethnic terms. Disregarding the controversies about
‘realism’ versus ‘nominalism’ and the relation of
‘observer’ and ‘reality’ (Searle 1995) one can state:
‘about’ with the phenomenon of the multicultural
society is a new semantic of ‘multiculturalism’ as a
mode of public communication about the reality of
modern society using the distinction of ‘culture.’ Many

such redefinition attempts conceptualizing society as a
composition of ethnic communities can be empirically
traced with regard to chronology and locality around
the world. They are an object of sociological analysis.

2. The Occurrence of Multiculturalism in
Western Democracies

Campaigning for multiculturalism has had various
causes and different initials. The distinction of cultures
(in plural) is primarily used in more or less culturally
homogeneous nation states who claim responsibility
for a certain territory and the people living there, when
they are challenged by desired or undesired mass
immigration. Multiculturalism, then, is initiated to
counteract the threat of disturbing and destabilizing
the existing social order and under certain circum-
stances the racial�ethnic stratification and the balance
of power and influence, as well. Multiculturalism
is either, presented as a governmental top down
strategy in the sense of a social technology to manage
ethnic conflict, to maintain social integration, and
guarantee social peace by means of mass commun-
ication and education. Or in reverse, and in response
to official multiculturalism, the concept occurs in such
immigration situations as a bottom up strategy of
ethnic community building and ethnic mobilization to
prevent the loss of traditional privileges or fight
anticipated or real discrimination.

Implementing multiculturalism as well as the chance
of ethnic mobilization presupposes indispensable and
established political pluralism with the formal guaran-
tee of equal rights and equality of chances to all
members of the state. Additionally there is a third
motive, confronted with their own history of slavery
and their suppression of the indigenous ‘first nation’
people, the former colonist societies, who are now
constitutionally bound to human rights and the
promise of social justice, pick up the strategy of
managing diversity and fighting discrimination. With
multiculturalism they seek to redeem their self-
obligations by rounding off the political pluralism,
which forms the basis of their constitutional self-
image, with a cultural pluralism. The aim is to
recognize the existence of previously neglected prim-
ordial ethnic bonds that, despite all prophecies, do not
seem to be losing their power and thus have remained
a permanent challenge to the national state and its
policies.

Examples for these different versions of multicul-
turalism within democratic nation states can be drawn
from North America, Australia, and Western Europe.
After probably first being launched in 1971 in Canada
as an explicit political program by the government, it
then was imitated in Australia where the Australian
Council on Population and Ethnic Affairs passed a
document on ‘Multiculturalism for all Australians’ in
1982. In the USA, this phenomenon had a�ant la lettre
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already taken the form of an ‘ethnic revival’ movement
during the early 1970s.

In Canada the origins of multiculturalism are
strictly related to the Quebec question with the
periodically renewed secession threat. To water down
the Anglo-French confrontation and integrate the
bilingual federation, a policy was passed declaring the
conservation of cultural variety of all Canadians to be
a duty of the state (see Breton 1986). The policy of
recognition of cultural identity was then extended to
all groups of immigrants as well to the marginalized
indigenous peoples who suffer from racism and social
exclusion.

In Australia multiculturalism was part of a govern-
mental effort to restrain the traditional widespread
and deep-rooted racism in the white majority popu-
lation. In order to come to a settlement with the
aborigine people and above all to facilitate econ-
omically inevitable non-white immigration from the
surrounding Asian neighbor states, this program also
raised ethnic variety to be a perpetual, legitimate
characteristic of Australian society that should be
protected and promoted by political means (see
Castles 1996).

In the case of the USA, which is quite different from
the other examples, multiculturalism started as the
answer of white immigrants from southeast Europe to
the equal rights movement of the black population
until then excluded by racial apartheid and seg-
regation. It was a ‘multiculturalism from below’ that
was initially staged as a social mobilization by the
‘PIGS’ (Poles, Italians, Greeks, and Slovaks). The
switch from a ‘black’ policy of equal legal rights to an
originally ‘white’ campaign of multiculturalism was
later also taken up by blacks and other minority
groups as a mode of identity policy. Afterwards it
became a battlefield in education and a new medium in
the struggle for distribution equality (‘affirmative
action’) covering, aswell as ethnicity, also race, gender,
and sexual orientation as distinction markers.

In all these cases the emerging positive perception of
ethnic difference was accompanied and reinforced by
the insight within the social sciences that the ‘melting
pot’ was no longer an adequate description of the
reality of themigration society (Glazer and Moynihan,
1963; Novak, 1972) and should be replaced by the
notion of the ‘salad bowl’ focussing on the importance
of primordial ethnic bonds and the evidence of ethnic
community for social life and individual wellbeing.
The recognition of ethnic identity became an issue in
the public fields of education, health, and the media.

This shift of self-description was received with open
arms in northwestern Europe, too. It was first adopted
in Great Britain which had become, during the
transition process from Empire to Commonwealth of
Nations, the goal of huge immigration flows from the
Indian subcontinent, Africa, and the Caribbean. The
claim for recognition of ethnic diversity and the
acceptance of ethnic mobilization was welcomed as a

new mode of dealing with social conflicts and un-
equality (Rex 1996). For some time multiculturalism
had a particularly decisive influence on the discussions
in the field of education. Here, ‘multicultural educ-
ation’ could be interpreted as an attempt by the moral
part of society to process the undeniable fact of racist
discrimination and violence against immigrants.

The idea of multiculturalism simultaneously was
embraced in the Netherlands (which traditionally
describes itself as a ‘pillar society’ of different groups)
as well as in some Scandinavian countries. In the
context of highly developed welfare states multi-
culturalism is a new means to present oneself as an
addressee of special aid whether in the field of labor,
health, or education and also a new field for state
activity to promote social equality and justice (Entz-
inger 1998, Ring 1998).

In West Germany (FRG), multiculturalism in the
1980s served as a field of symbolic policy. The
government had tried stubbornly to deny that Ger-
many has, ever since it existed, been an immigration
country and refused to allow citizenship to more than
seven million immigrants from southern Europe
(‘guest worker’), to talk about a ‘multicultural reality’
that needed to be perceived and accepted as such was
a benevolent attempt to initiate a change of policy
towards political, social and cultural interpretation. In
the end, multiculturalism turned out to be a comp-
romise between the necessity of mobility�immigration
and the desire for ethnic homogeneity which ended up
in ‘intercultural education’ for all with a revision of
school curricula and textbooks (Radtke 1994).

The purpose of this short retrospective sketch of the
origins and variations of multiculturalism, which
could also cover the specific reasons for its non-
reception in southern Europe and France, is merely to
demonstrate how the concept fundamentally changes
its meaning within each historically and politically
shaped national context. There is no unified concept of
multiculturalism which has developed a set of ap-
proved and coherent principles for the management
of ethnic conflicts but there are different local
adaptations and instrumentalizations which react to
local needs.

3. The Short Cult of Multiculturalism and its
Linkage with ‘Postmodernism’ in the USA

Multiculturalism, which had so far mostly been
restricted to the discussion of ethnic traditionalism,
ethnic community building, curriculum revisions, les-
sons in native languages, headstart courses, or cookery
and dance groups, during the 1990s allied itself
surreptitiously with the fashionable discourse on
postmodernism (Giroux 1993). According to Ihab
Hassan, postmodernism at that time influenced the
public discussion like a ‘mysterious, if ubiquitous
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ingredient—like raspberry vinegar, which instantly
turns any recipe into nou�elle cuisine’ (Hassan 1986, p.
508). This is exactly what happened to multicult-
uralism when it was presented with a postmodern
‘dressing’ as the proposed pattern for the society of the
new century.

The collapse in the ideologies of the new left,
following the fall of the socialist idea as a real utopia
after the end of the cold war in 1989, was pushing
leftist intellectuals into the arms of the liberalism and
pluralism that they had previously criticized so
strongly. They seem to have found these palatable in
the fashionable form of postmodern relativism. Im-
pressed by the experience of the leveling out and
homogenization of both life and thought, the post-
modern discourse for a short period has said goodbye
to all forms of universalism, totalization, and unity,
and welcomed with a somewhat heavy heart par-
ticularity, fragmentation, and variety. Postmodernists
admired the increasing plurality in the world with the
accompanying autonomy of language games and
communities with shared interpretations or meanings
with cultural traditions of equal value.

The shift toward postmodernism was motivated by
the theoretical vacuum that arose with the disin-
tegration of socialism. However, left-wing thought is
moralistic, whereas postmodernism offers only an
aesthetic criticism. The gap for a few moments was
closed by multiculturalism, for it is there that the idea
of (cultural) variety can be linked to the highly moral
aspiration to protect (ethnic) minorities and their right
to self-expression. The element of solidarity that can
be rescued by transferring it into a multicultural
rhetoric makes it attractive for moralists even when
they have to realize that they are aligning themselves
with neo-conservative ideologies emerging with the
concept of ‘communitarism.’

4. Theoretical and Political Contro�ersies on
Multiculturalism

Multiculturalism in its theoretically most advanced
version was elaborated in disintegrating Canada.
Based on ethics and the normative ideas of human
rights and the right of self-determination of the
individual, political philosophers like Taylor (1992)
and Kymlicka (1989, 1995) try to deduce collective
cultural rights from the individual right of recognition
and identity which is said to be realized only with
respect to one’s own culture. Both Taylor and Kym-
licka, trying to reconcile liberalism and communi-
tarism, link their sense of ethnic embeddedness of the
individual in ‘rich cultural structures’ with the idea of
political pluralism and a regime of tolerance and
acceptance (Walzer 1997). The ongoing controversy
again follows the mentioned lines of constructivism
versus realism.

Critics of Taylor and Kymlicka (collected in
Gutman 1992), among them Habermas and Walzer,
have argued that even though liberal multiculturalism
with its postmodern overtones joins political pluralism
inopposing any formof totalitarianism, now identified
as ethnocentrism, it cannot avoid the reification and
essentialization of culture and identity. Liberal multi
culturalism, too, translates the concept of a plurality
of interests into a plurality of cultural and ethnic
origins. For the empty space between the state and the
individual, it does not offer an autonomous group
organized to lobby for limited (economic, political,
social) interests, but proposes that this function be
taken by the posited community of those who consider
that they share some fixed values and at the same time
common characteristics such as religion, language,
history, or origins. These primordial features are
highly attractive and have enormous suggestive and
deterministic power. This is especially true in the
modern functionally differentiated society where the
individual has no secure and firm position but is
involved only temporarily with parts of the person in
several social systems simultaneously. But ethic dist-
inctions make the resolution of regular social conflict
rather unlikely. Once one has identified with one’s own
culture, one cannot compromise or simply walk away
from it in the same way that one can resign from a
trade union or an action group organized to oppose
the construction of a highway.

This results in two systematic difficulties for any
amalgamation of political pluralism with cultural
pluralism: ethnic communities cannot function as
pou�oirs interme�diares in the sense of Montesquieu.
They are not able to guarantee the minimal democratic
consensus that is indispensable in pluralistically con-
stituted societies in order to safeguard the procedural
rules used in the process of balancing interests. The
organizational principle of such communities is ex-
clusiveness. As far as issues of cultural identity,
religious norms, or even ethnic origins are concerned,
there are no compromises. Differences become ir-
reconcilable.

Even if there is a strong individual need for
community building and social integration, multi-
culturalism is a regressive proposal for dealing with
the problems of modern society. It is regressive in the
psychoanalytical sense of going back to an earlier
stage of psychogenetic development that recreates the
basic triad of native child of a country, fatherland, and
mothertongue. And it is regressive in the historical
sense in that it maintains a political pattern of
differentiation that first arose during the making of the
nation state in the nineteenth century, which is, in a
functionally differentiated and globalized society
paradoxically up to and out of date simultaneously.

Schlesinger (1991) has pointed to the costs of
multiculturalism for liberal democracies. In those
states in which the program of multiculturalism has
been raised to official policy, there have been few
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notable positive effects but very clear side effects.
Controversial debates on alarming trends are reported
fromtheUSA in the 1990s.Atuniversities and colleges,
where the citizen’s rights movements once arose, an
ethnic and racial separatism could be observed that
covered not only student life on campus, but was also
increasingly expanding into teaching. One pursued
‘ethnic studies,’ returns to seating arrangements accor-
ding to ‘ethnics’ or ‘race,’ and so forth—not just in
the dining hall, but also in seminars and in the library.
Whereas the efforts toward ‘multiculturalism’ were
expected to lead to ethnic harmony, one actually finds
a disuniting (self-imposed) segregation and a growing,
malignant racism advanced with the pathos of
self-determination, identity, and emancipation (see
Aufderheide 1992).

This trend is the consequence of the ambivalence of
particularism and universalism written into multi-
culturalism. In particular, multiculturalism tries to
legitimize the role of ethnic borders as a form of
exercising rights of cultural self-determination.
Through this, it revitalizes patterns of differentiation
that have to fill the gap in the functionally dif-
ferentiated society. They therefore have not lost their
subjective attractiveness. By dressing them with sci-
ence, upgrading them to analytical categories, and
making them politically acceptable, politicians and
social scientists construct a ‘multicultural society’ that
establishes itself as a social reality to the extent that
the participants in the social process direct their
practices toward this orientation.

5. Export of Multiculturalism to Eastern and
Central Europe

Albeit the ‘ethnic’ and ‘race’ relations in none of the
Western liberal democracies are in an exemplary
status, the concept of multiculturalism is attentively
observed in so-called transforming societies in Eastern
and Central Europe, and is also offered as a model of
problem solving by international organizations (Or-
ganization for Security and Cooperation in Europe,
OSCE, United Nations, UN, Kosovo Force, KFOR)
and Western foundations sponsoring conferences and
publications. Whenever ethnically defined nation
building by previously oppressed national minorities
takes place, this is the hour of birth of new ethnic
minorities along language or religion lines. The status
of these new groups may rapidly become critical.
Multiculturalism is introduced to the successor
nations of the former Soviet Union (especially the
Baltic States and in the Caucasus) and in former
Yugoslavia (especially Bosnia and Kosovo) with the
aim to contribute to the pacification of ethnic conflicts
arising in the aftermath of the eroding Empires or
Unions being replaced by new ethnic nation states.
Even if the intention is not to propose the trans-

plantation of institutions and policies from West to
East (Kymlicka 2000), multiculturalism in fact is
meant and received as an ideological instrument to
implement the founding principles of Western political
pluralism: moderate coercion to promote national
identity, which is reduced to few principles of political
culture laid down in the constitution; strict division of
‘public’ and ‘private’ spheres; freedom of ethnic
mobilization and community building; full citizenship
for all ethnic groups with a low threshold of access;
intercultural openness; commitment to the recognition
of differences of all kind. These principles represent
the program of Western pluralism only but not the
reality of interethnic relations or even the state of
conflict management in these countries. In addition,
the probability is rather low that they will work in a
climate just after a long-lasting period of totalitarian
suppression or civil war. Nevertheless, they seem to be
without any alternative as long as ethnically defined
nation states freed ethnic minorities.

See also: Diversity and Disagreement; Ethnic Con-
flicts; Ethnic Groups�Ethnicity: Historical Aspects;
Globalization and World Culture; Multiculturalism;
Multiculturalism and Identity Politics: Cultural Con-
cerns; Multiculturalism, Anthropology of; Pluralism;
Postmodernism: Philosophical Aspects
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Multidimensional Scaling in Psychology

Multidimensional scaling (MDS), as defined in this
article, is a family of models and methods for
representing proximity data in terms of spatial models
in which proximities (e.g., similarities or dissimilarities
of pairs of stimuli or other objects) for one or more
subjects (or other sources of data) are related by some
simple, well-defined (e.g., linear or monotonic) func-
tion(s) to (Euclidean or other) distances between those
objects in the multidimensional spatial representation,
whose (original or rotated) coordinate axes are then
‘interpreted’ in terms of meaningful psychological (or
other) dimensions or attributes.

In nonmetric MDS only the rank orders of proxim-
ities are used. In one widely cited example, the map of
10 US cities was reconstructed so well, using the rank
orders of pairwise distances from a table of airline
distances, that the map could be almost perfectly

superimposed on a standard map of the United States,
once the scale factor was adjusted appropriately, and
a rigid rotation was applied to the MDS map to align
its coordinates with the north–south and east–west
coordinates of the standard map.

Rotation of coordinates is not a trivial issue (at
least when Euclidean distances are assumed), but is
essential to interpretation of coordinates as meaning-
ful dimensions. Certain coordinate systems corre-
spond to ‘natural’ easily interpretable dimensions,
whereas the particular coordinate system provided by
an MDS method may be highly arbitrary, requiring
rotation for reasonable interpretability. While rota-
tion of a two- or three-dimensional representation can
often be accomplished by visual inspection, in higher
dimensionalities rotation usually becomes prohibi-
tively difficult—which is probably why there are few
examples of what is called ‘two-way’ MDS in more
than three dimensions. We later discuss how ‘three-
way,’ or individual differences,MDS—INDSCAL (IN
dividual Difference multidimensional SCALing) in
particular—can solve this rotational problem.

We now focus on MDS models and methods for
one-mode (e.g., stimuli), two-way (i.e., pairwise) prox-
imity data, which can arise from direct human judg-
ments of dis�similarity, from confusability of pairs of
stimuli, or from various other types of derived mea-
sures of dis�similarity (e.g., a ‘profile dissimilarity’
measure computed between stimuli over rating scales,
or measures of similarity derived from word associ-
ation tasks). Matrices of correlations can be used as
measures of similarity, so that MDS can also be
viewed as an alternative to factor analysis for multi-
dimensional analysis of correlational data.

These proximities comprise a two-way square table
(or matrix)—usually (but not always) symmetric. We
call MDS analysis of such data ‘two-way’ MDS. An
important distinction is between metric MDS and
nonmetric MDS. In metric approaches, proximities are
assumed measured on at least an inter�al scale.
Nonmetric MDS assumes proximities measured only
on an ordinal scale.

The earliest approach to MDS, now often called the
‘classical’ metric (two-way) MDS method (Torgerson
1958), stems back to theoretical work by Young and
Householder in 1938, applied by Richardson in 1938
to unidimensional visual stimuli. This ‘classical’ ap-
proach assumes a linear relationship between proxi-
mities and (Euclidean) distances.

Nonmetric MDS assumes ordinal scale proximities,
and a merely monotonic function relating proximities
to distances. The earliest proposal for nonmetric MDS
was made by Coombs (1964) but did not result in a
practical algorithm. The first practical computer
implemented method was ‘analysis of proximities’
proposed by Shepard in 1962. This was followed by a
more mathematically rigorous approach, which re-
mains the prototypical approach to nonmetric MDS,
proposed by Kruskal in 1964, which we describe
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below, as currently implemented in the computer
program KYST2-A.

Kruskal assumes proximities between stimuli j and
k, δ

jk
, are related to distances, d

jk
, in an underlying

psychological space via a function, f transforming
proximities into (approximate) distances d�

jk
, so that

d�
jk
�f(δ

jk
). In the case of a nonmetric analysis, the

function f can be any monotonic function. Kruskal’s
approach allows fitting a spatial representation in R
dimensions, allowing any of a general class of metrics
(or distance functions), called ‘Minkowski-p’ (or, by
mathematicians, L

p
) metrics, of the form:
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where p is generally assumed � 1. The Euclidean
metric, in which p� 2, is the default option in
Kruskal’s (and most other) algorithm(s). Kruskal uses
a well known numerical optimization procedure called
the gradient method, combined with a method of least
squares monotone regression (for fitting the mono-
tonic function f) to fit the best R-dimensional spatial
representation by minimizing a measure of ‘badness of
fit’ called STRESS, defined (in its original, and most
widely used form) as:
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where the summations are over all values of j and k for
which data are provided (so that, unlike ‘classical’
MDS, Kruskal’s algorithm easily handles missing
data). More generally a weighted generalization in
which each term in the summations in both the
numerator and denominator is weighted by non-
negative weights input by the user (or calculated as a
function of δ

jk
) can be substituted for (unweighted)

STRESS.
If the user is not certain of the appropriate dimen-

sionality, solutions may be obtained for a range of
values of number of dimensions, R, and a plot of
STRESS vs. dimensionality, plus criteria based on
interpretability, used to choose the ‘best’ value of R.
See Kruskal and Wish (1978) for further discussion,
and a general overview of metric and nonmetric two-
way MDS.

While Euclidean distances are most often assumed,
other values of p in the Minkowski-p (or L

p
) metric

can be used. In practice, the only alternative value of p
that has been used to any extent is p� 1. This leads to
what is often called the ‘city block’ or ‘Manhattan’
metric, for which there is considerable theoretical
basis, especially in the case of what Shepard and others
have called ‘analyzable’ or ‘nonunitary’ (often, but not
necessarily, more ‘conceptual’ than ‘perceptual’) stim-

uli. However, as discussed in detail by Arabie et al.
(1987) it is inadvisable to use Kruskal’s algorithm (or
other similar algorithms) to fit a city block model,
because of a particularly severe ‘local minimum’
problem (which can also less seriously affect fitting
Euclidean models—but this can be dealt with reason-
ably effectively by procedures described by Kruskal
and Wish 1978 and elsewhere). Kruskal’s approach
(and many others usually characterized as ‘nonmetric’
MDS) also allow(s) the function, f, to be linear, in
which case the analysis is a metric one, assuming
interval or even ratio scale data (depending on whether
the linear function includes an intercept, or additive
constant term, or not). Other functions are also
allowed.

Other approaches to two-way metric or nonmetric
MDS have been proposed by Guttman, (‘Smallest
Space Analysis’), by Takane et al. (ALSCAL),
Ramsay (MULTISCALE), and Heiser and de Leeuw
(SMACOF).Ramsay’s MULTISCALE is a maximum
likelihood approach, which is more soundly based
statistically than other approaches. Winsberg and
Carroll (1989) proposed a ‘quasi-nonmetric’ approach
to fitting an extended Euclidean model (assuming
dimensions ‘specific’ to individual stimuli in addition
to common dimensions underlying all the stimuli)
which is also fitted via maximum likelihood proce-
dures.

1. Indi�idual Differences Multidimensional
Scaling

The first approach to individual differences MDS was
the ‘points of view’ approach proposed by Tucker and
Messick in 1963. This was followed by the now
dominant approach, generally called INDSCAL
(Carroll and Chang 1970), for INdividual Differences
multidimensional SCALing. INDSCAL, which stands
ambiguously for a model, a method, and a specific
computer program implemented by Carroll and Chang,
accounts for individual differences in proximity data
via a model assuming a common set of stimulus�object
dimensions, while assuming that different subjects (or
other data sources) have different patterns of saliences
or importance weights for these common dimensions.
In the case of similarity judgments by human subjects,
the INDSCAL model makes the quite plausible
assumption that each subject has a different set of scale
factors (amplifications or attenuations) applied to a
set of ‘fundamental’ psychological stimulus dimen-
sions common to all individuals. It is as if each subject
has a set of ‘gain controls,’ one for each of the
fundamental stimulus dimensions, and that these are
differently adjusted for each subject. These different
weights might be due to genetic differences, to en-
vironmental factors related to different experiential
histories, or, most likely, to a combination of nature
(genetics) and nurture (environment).
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One strength of INDSCAL is ‘dimensional unique-
ness’—the property that the (estimated) stimulus
dimensions are uniquely determined by similarity
judgments of subjects (based on the patterns of
individual differences in proximities). Equally import-
antly, the saliences, or perceptual importance weights
of dimensions, can provide quite useful individual
differences measures for subjects.

The data for individual differences MDS generally
comprise a number of symmetric proximity matrices,
one for each subject (or other data source). Such data
are generally designated as two-mode (e.g., stimuli and
subjects) but three-way (e.g., stimuli�stimuli�sub-
jects). A ‘mode’ is a specific set of entities (e.g., stimuli).
The number of ‘ways’ can be thought of as the number
of ‘directions’ in the data table (e.g., rows, columns,
and ‘slices’ for a three-way table, where both rows and
columns correspond to the stimulus mode, while
‘slices’ correspond to the subject mode). The purpose
of INDSCAL analysis is, given such three-way prox-
imity data, to solve simultaneously for the stimulus
coordinates and the subject weights so as to optimize
the fit of the INDSCAL model to the (transformed)
proximity data.

The INDSCAL method makes metric assumptions
and entails a kind of three-way generalization of the
‘classical’ method for two-way MDS. The most
efficient approach for implementing this analysis is
provided by a program called SINDSCAL written by
Pruzansky in 1975, which improves on the Carroll and
Chang INDSCAL program for fitting the INDSCAL
model via the INDSCAL method, in the specific case of
three-way symmetric proximity data.

2. The INDSCAL Model and Method

Let δ(i)

jk
be the measure of proximity between stimuli�

objects j and k for subject�source i. The INDSCAL
model assumes that proximities are approximately
related to generalized (weighted) Euclidean distances
via a function f

i
(different for each subject or source),

so that :
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where ‘�’ means ‘equals, except for (unspecified)
error terms.’

The INDSCAL method, most effectively imple-
mented in Pruzansky’s SINDSCAL program, assumes
f
i
is linear for all i, and uses a generalization of the

approach used in the ‘classical’ metric approach to
two-way MDS. Where the latter uses the SVD (singu-
lar value decomposition) to derive coordinates of n
stimuli on R dimensions from a single derived matrix
of ‘scalar products,’ INDSCAL�SINDSCAL uses a
generalization of the SVD called CANDECOMP (for

DIM 2

G
BGY (2)

GY (1)

Y

R
RP

P(2)

DIM 1

P(1)

PB

Figure 1
The ‘group’ stimulus space. Stimuli are Munsell color
chips, with saturation and lightness held constant.
Dimension 1 (DIM 1) can be interpreted as blue vs.
yellow, and dimension 2 (DIM 2) as red vs. green.
(Coding for hues: R� red; Y� yellow; GY(1) and
GY(2)� green yellow, GY(2) containing more green;
G� green; B�blue; PB�purple blue; P(1) and
P(2)�purple, P(2) containing more red; RP� red
purple)

CANonical DECOMPosition of N-way tables) sim-
ultaneously to fit coordinates of the R dimensions
(x

jr
, for j�1, 2,�n and r�1, 2,�R) for the n stimuli

and weights for m (w
ir
, for i�1, 2,�m and r�1, 2,�R)

to a three-way array of derived scalar products. The
details of the INDSCAL method for fitting the
INDSCAL model are described by Carroll and Chang
(1970). Other methods mentioned below for fitting the
INDSCAL model make various other assumptions
about the relations between proximities and weighted
Euclidean distances.

In addition to accounting for individual differences
among subjects or other data sources via differential
patterns of weights for the R dimensions, INDSCAL
has the important property—often called ‘dimensional
uniqueness’—that the dimensions are—under very
general conditions—uniquely oriented, and not sub-
ject to rotation. A set of necessary and sufficient
conditions for this property to hold is that the subject
weights are not all equal, or proportional, to one
another for different subjects, for any subset of two or
more dimensions.

This is true because a rotation of coordinate axes in
the ‘group’ stimulus space can be shown not to yield
the same set of weighted distance matrices (even if
subject weights are recomputed for the rotated dimen-
sions) as the ‘preferred’ orientation determined by the
procedure fitting the INDSCAL model, so that the
measure of goodness of fit to the proximity data will
not be as good as for this ‘preferred’ orientation. This
statistical uniqueness of INDSCAL dimensions rein-
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DIM 2

DIM 1

PB

N10b
N10a

N9
N8

N7

N5
N6

N3
N4
N2

N1

CD3
CD4a,b

CD2
CD1

Figure 2
The subject space (CD1 through CD4 are color
deficient. N1 through N10 are normal. Replications of
two S’s are indicated by small-case letters)

forces the fact that INDSCAL dimensions can be
considered to be psychologically ‘fundamental.’ This
theoretical and statistical uniqueness of INDSCAL
dimensions has been supported in numerous applica-
tions in which INDSCAL dimensions, even in fairly
high dimensionalities (up to nine dimensions in some
cases), are almost always interpretable without
rotation.

We illustrate INDSCAL by an example involving
‘points of view’ analysis of data on color perception
due to Helm. In 1962 Helm and Tucker analyzed these
data via this model, and found that about ten ‘points
of view’ were necessary to account adequately for all
the individual differences among subjects. The
INDSCAL analysis accounted quite nicely for the
individual differences among the 14 subjects in terms
of a two dimensional solution, illustrated in Fig. 1
easily interpretable in terms of two dimensions that
accord very well with physiological and psycho-
physical evidence, strongly suggesting the existence of
‘blue–yellow’ and ‘red–green’ receptors. Dimension
one corresponds quite well to a ‘blue vs. yellow’ (or
‘purple–blue vs. green–yellow’) dimension, and dime-
nsion two to a ‘red vs. green’ (or ‘purple–red vs.
blue–green’) dimension, as can be seen in Fig.1.

Helm included four subjects with varying degrees of
red-green color deficiency, labeled (in the ‘subject
space’ shown in Fig. 2) as subjects CD1 through CD4
(a and b in the last case, since the data for this subject
were collected twice, about a month separating the
two replications). As can be seen in Fig. 2, all the
red–green color-deficient subjects had smaller weights
for the red–green dimension than any of the normal
subjects (coded N1 through N10 a and b). This means
that the red–green dimension is less salient percep-
tually to the four subjects with variants of the most
common types of anomalous color vision (protano-

malous or deuteranomalous vision—two types of
deficiency in distinguishing red from green), as would
be predicted on theoretical grounds. In what is often
called the ‘private perceptual space,’ constructed by
applying the (square roots of the) subject weights, for
each subject, as rescaling factors to the dimensions, the
space for color-deficient subjects is compressed in the
‘red–green’ direction, so that for them red and green
are perceived as being much closer (more similar)
relatively speaking than is the case for the subjects
with normal color vision.

While in one sense this INDSCAL analysis merely
confirms what was learned by over a hundred years of
careful physiological and psychophysical studies, had
we not been aware of these studies these results might
well have been helpful to scientists seeking to under-
stand more fully the nature of both normal and
anomalous color vision. In many other domains of
study (see Wish and Carroll 1974 or Arabie et al. 1987
for examples) psychologists and other behavioral or
social scientists ha�e in fact learned a great deal about
both the psychological (or other) dimensions, and the
nature of individual differences underlying perception
of important classes of stimuli (or of measured
proximities of other ‘objects’).

Various alternative nonmetric and metric algor-
ithms have been developed for fitting the INDSCAL
model. Most prominent are Takane et al.’s ALSCAL
(in its three-way implementation) and Ramsay’s
MULTISCALE procedure, which provides methods
for fitting the three-way INDSCAL model based on a
maximum likelihood criterion. Carroll and Winsberg
(1995) generalized their approach based on the ex-
tended Euclidean model to an extended INDSCAL
model, called EXSCAL, fitted by what is called a
‘quasi-nonmetric’ approach, using a maximum like-
lihood procedure. More recently a three-way version
of SMACOF, called PROXSCAL, has been developed
and is distributed by Heiser and colleagues, and has
been available in SPSS, version 10 or later, since mid-
2000. This is probably the best approach for a purely
nonmetric analysis of three-way proximity data in
terms of the INDSCAL model.

3. Broad Definition of Multidimensional Scaling

In its broadest definition, MDS includes a wide variety
of geometric models, not only spatial distance models,
for representation of psychological or other data.
These can include discrete geometric models such as
tree structures (often associated with hierarchical
clustering), overlapping or nonoverlapping cluster
structures, or more general cluster or network models.
While MDS is typically associated with continuous
spatial distance models for representation of proxi-
mities, the broad definition also includes other spatial
models, such as what are called the vector or the
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unfolding�ideal point models for representation of
individual differences in preference (or other domi-
nance) data, or two- or three-way factor�components
analysis models—many of which are nondistance
based. For further information on MDS, in both its
narrow and broader definitions, as well as for further
details and�or applications of two-way and three-way
MDS, see Carroll (1976, 1980), Shepard (1978),
Carroll and Arabie (1980, 1998), Meulman (1992),
Klauer and Carroll (1995), Carroll and Chaturvedi
(1995), Carroll and Wish (1974a, 1974b), De Soete and
Carroll (1992, 1996), and�or Wish and Carroll (1974).

See also: Factor Analysis and Latent Structure: Over-
view; Procrustes Analysis; Psychometrics; Scaling:
Multidimensional; Unfolding and Vector Models
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Multimodal Therapy in Clinical

Psychology

The outcomes of several follow-up inquiries pointed
to the importance of breadth if treatment gains were to
be maintained, and led to the development of the
multimodal approach. Emphasis was placed on the
fact that at base, we are biological organisms (neuro-
physiological�biochemical entities) who behave (act
and react), emote (experience affective responses),
sense (respond to tactile, olfactory, gustatory, visual,
and auditory stimuli), imagine (conjure up sights,
sounds, and other events in our mind’s eye), think
(entertain beliefs, opinions, values, and attitudes), and
interact with one another (enjoy, tolerate, or suffer
various interpersonal relationships). By referring to
these seven discrete but interactive dimensions or
modalities as Behavior, Affect, Sensation, Imagery,
Cognition, Interpersonal, Drugs�Biologicals, the con-
venient acronym BASIC I.D. emerges from the first
letter of each one.

The BASIC I.D. or multimodal framework rests on
a broad social and cognitive learning theory (Bandura
1977, 1986, Rotter 1954) because its tenets are open to
verification or disproof. Instead of postulating puta-
tive complexes and unconscious forces, social learning
theory posits testable developmental factors (e.g.,
modeling, observational, and enactive learning, the
acquisition of expectancies, operant, and respondent
conditioning, and various self-regulatory mech-
anisms). While drawing on effective methods from any
discipline, the multimodal therapist does not embrace
divergent theories but remains consistently within
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social-cognitive learning theory. The virtues of tech-
nical eclecticism (Lazarus 1992, Lazarus et al. 1992) vs.
the dangers of theoretical integration have been
emphasized (e.g., Lazarus 1995, Lazarus and Beulter
1993). The major criticism of theoretical integration is
that it inevitably tries to blend incompatible notions
and only breeds confusion.

1. The Holistic and Comprehensi�e Nature of the
Multimodal Orientation

The polar opposite of the multimodal approach is the
Rogerian or Person-centered orientation that is en-
tirely conversational and virtually unimodal. While
the relationship between therapist and client is highly
significant and sometimes ‘necessary and sufficient,’ in
most instances, the doctor-patient relationship is but
the soil that enables the techniques to take root. A
good relationship, adequate rapport, a constructive
working alliance are ‘usually necessary but often
insufficient’ (Fay and Lazarus 1993).

Many psychotherapeutic approaches are trimodal,
addressing affect, behavior, and cognition—ABC. The
multimodal approach provides clinicians with a com-
prehensive template. By separating sensations from
emotions, distinguishing between images and cogni-
tions, emphasizing both intraindividual and inter-
personal behaviors, and underscoring the biological
substrate, the multimodal orientation is most far-
reaching. By assessing a client’s BASIC I.D. one
endeavors to ‘leave no stone unturned.’

The elements of a thorough assessment involve the
following range of questions:

(a) What is this individual doing that is getting in
the way of his or her happiness or personal fulfillment
(self-defeating actions, maladaptive behaviors)? What
does the client need to increase and decrease? What
should he�she stop doing and start doing? (B)

(b) What emotions (affective reactions) are pre-
dominant? Are we dealing with anger, anxiety, de-
pression, combinations thereof, and to what extent
(e.g., irritation vs. rage; sadness vs. profound mel-
ancholy)? What appears to generate these negative
affects—certain cognitions, images, interpersonal con-
flicts? And how does the person respond (behave)
when feeling a certain way? It is important to look for
interactive processes—what impact does various beha-
viors have on the person’s affect and vice versa? How
does this influence each of the other modalities? (A)

(c) Are there specific sensory complaints (e.g.,
tension, chronic pain, tremors)? What feelings,
thoughts and behaviors are connected to these nega-
tive sensations? What positive sensations (e.g., visual,
auditory, tactile, olfactory, and gustatory delights)
does the person report? This includes the individual as
a sensual and sexual being. When called for, the
enhancement or cultivation of erotic pleasure is a
viable therapeutic goal. (S)

(d) What fantasies and images are predominant?
What is the person’s ‘self-image?’ Are there specific
success or failure images? Are there negative or
intrusive images (e.g., flashbacks to unhappy or
traumatic experiences)? And how are these images
connected to ongoing cognitions, behaviors, affective
reactions, etc.? (I)

(e) Can we determine the individual’s main atti-
tudes, values, beliefs, and opinions? What are this
person’s predominant shoulds, oughts, and musts?
Are there any definite dysfunctional beliefs or ir-
rational ideas? Can we detect any untoward automatic
thoughts that undermine his or her functioning? (C)

(f ) Interpersonally, who are the significant others in
this individual’s life? What does he or she want, desire,
expect, and receive from them, and what does he or
she, in turn, give to and do for them? What rela-
tionships give him�her particular pleasures and pains?
(I)

(g) Is this person biologically healthy and health
conscious? Does he or she have any medical com-
plaints or concerns? What relevant details pertain to
diet, weight, sleep, exercise, alcohol and drug use? (D)

The foregoing are some of the main issues that
multimodal clinicians traverse while assessing the
client’s BASIC I.D. A more comprehensive problem
identification sequence is derived from asking most
clients to complete the Multimodal Life History
Inventory (Lazarus and Lazarus 1991). The Inventory
is useful for speeding up routine history taking and
readily provides the therapist with a BASIC I.D.
analysis. Most psychiatric outpatients who are reason-
ably literate will comply.

2. Placing the BASIC I.D. in Perspecti�e

In multimodal assessment, the BASIC I.D. serves as a
template to remind us to examine each of the seven
modalities and their interactive effects. It implies that
we are social beings who move, feel, sense, imagine,
and think, and that at base we are biochemical-
neurophysiological entities. The seven modalities are
by no means static or linear but exist in a state of
reciprocal transaction.

Why bother to work multimodally—why involve
the entire BASIC I.D. when feasible? Follow-up
studies that have been conducted since 1973 con-
sistently have suggested that durable outcomes are in
direct proportion to the number of modalities deliber-
ately traversed. Although there is obviously a point of
diminishing returns, it is a multimodal maxim that the
more someone learns in therapy, the less likely they are
to relapse. In this connection, circa 1970, it became
apparent that lacunae or gaps in people’s coping
responses were responsible for many relapses. This
occurred even after they had been in various (non-
multimodal) therapies, often for years on end. It is
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important to emphasize that it takes up very little extra
time to assess and ameliorate the most salient pro-
blems across a patient’s BASIC I.D. Follow-up
indicates that this ensures far more compelling and
durable results (Lazarus 2000). Brief multimodal
therapy has been fully explicated (Lazarus 1997).
MMT takes Paul’s (1967, p. 111) mandate very
seriously: ‘ treatment, by , is most effective
for  individual with  specific problem and
under  set of circumstances? But in addition to
techniques of choice, the multimodal clinician tries
to be an authentic chameleon who also asks about
relationships of choice. Decisions regarding different
relationship stances or styles include when and how to
be directive, supportive, reflective, cold, warm, tepid,
gentle, tender, tough, earthy, chummy, casual, in-
formal, or formal.

3. Some Specific Features of Multimodal Therapy

3.1 Bridging

A strategy that is probably employed by most effective
therapists can readily be taught to novices via the
BASIC I.D. format. It has been referred to as Bridging.
Let’s say a therapist is interested in a client’s emotional
responses to an event. ‘How did you feel when your
parents showered attention on your brother but left
you out?’ Instead of discussing their feelings, the client
responds with defensive and irrelevant intellectualiza-
tions. ‘My parents had strange priorities and even as a
kid I used to question their judgment. Their appraisal
of my brother’s needs was way off—they saw him as
deficient whereas he was quite satisfied with himself.’
Additional probes into their feelings only yield similar
abstractions. It is often counterproductive to confront
the client and point out that they are evading the
question and seem reluctant to face their true feelings.
In situations of this kind, bridging is usually effective.
First, the therapist deliberately tunes into the client’s
preferred modality—in the case, the cognitive domain.
Thus, the therapist explores the cognitive content. ‘So
you see it as a consequence involving judgments and
priorities. Please tell me more.’ In this way, after
perhaps a 5–10 minute discourse, the therapist endea-
vors to branch off into other directions that seem more
productive. ‘Tell me, while we have been discussing
these matters, have you noticed any sensations any-
where in your body?’ This sudden switch from Cog-
nition to Sensation may begin to elicit more pertinent
information (given the assumption that in this in-
stance, Sensory inputs are probably less threatening
than Affective material). The client may refer to some
sensations of tension or bodily discomfort at which
point the therapist may ask him or her to focus on
them. ‘Will you please close your eyes, and now feel
that neck tension. (Pause). Now relax deeply for a few

moments, breathe easily and gently, in and out, just
letting yourself feel calm and peaceful.’ The feelings of
tension, their associated images, and cognitions may
then be examined. One may then venture to bridge
into Affect. ‘Beneath the sensations, can you find any
strong feelings or emotions? Perhaps they are lurking
in the background.’ At this juncture it is not unusual
for clients to give voice to their feelings. ‘I feel a lot
of anger and sadness.’ By starting where the client is
and then bridging into a different modality, most
clients then seem to be willing to traverse the more
emotionally charged areas they had been avoiding.

There are two other specific MMT procedures that
should be mentioned. The first is called ‘Tracking the
‘‘Firing Order’’ of Specific Modalities,’ and the other
is ‘Second-order BASIC I.D. Assessments.’

3.2 Tracking the ‘Firing Order’

A fairly reliable pattern may be discerned behind the
way in which people generate negative affect. Some
dwell first on unpleasant sensations (palpitations,
shortness of breath, tremors), followed by aversive
images (pictures of disastrous events), to which they
attach negative cognitions (ideas about catastrophic
illness), leading to maladaptive behavior (withdrawal
and avoidance). This S-I-C-B firing order (Sensation,
Imagery, Cognition, Behavior) may require a different
treatment strategy from that employed with say a C-I-
S-B sequence, a I-C-B-S, or yet a different firing order.
Clinical findings suggest that it is often best to apply
treatment techniques in accordance with a client’s
specific chain reaction. A rapid way of determining
someone’s firing order is to have them in an altered
state of consciousness—deeply relaxed with eyes
closed—contemplating untoward events and then
describing the sequence of feelings, thoughts, and
other reactions.

3.3 Second-order BASIC I.D. Assessments

The initial Modality Profile (BASIC I.D. Chart)
translates vague, general, or diffuse problems (e.g.,
depression, unhappiness, and anxiety) into specific,
discrete, and interactive difficulties. Techniques—pre-
ferably those with empirical backing—are selected to
counter the various problems. Nevertheless, treatment
impasses arise, and when this occurs, a more detailed
inquiry into associated behaviors, affective responses,
sensory reactions, images, cognitions, interpersonal
factors, and possible biological considerations may
shed light on the situation. This recursive application
of the BASIC I.D. to itself adds depth and detail to the
macroscopic overview afforded by the initial Modality
Profile. Thus, a second-order assessment with a client
who was not responding to antidepressants and a
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combination of cognitive-behavioral procedures re-
vealed a central cognitive schema ‘I am not entitled to
be happy’ that had eluded all other avenues of inquiry.
Therapy was then aimed directly at addressing this
maladaptive cognition.

4. Research Findings

Williams (1988) in a carefully controlled outcome
study, compared multimodal assessment and treat-
ment with less integrative approaches in helping
children with learning disabilities. Clear data emerged
in support of the multimodal procedures. Kwee (1984)
conducted a treatment outcome study on 84 hospita-
lized patients suffering from obsessive-compulsive
disorders or phobias, 90 percent of whom had received
prior treatment without success, and 70 percent of
whom had suffered from their disorders for more than
4 years. Implementing multimodal treatment regimes
resulted in substantial recoveries and durable 9-month
follow-ups. This has been confirmed and amplified by
Kwee and Kwee-Taams (1994). Recently, the vast
literature on treatment regimens, be they journal
articles or entire books, has accentuated multimodal
therapy—although the authors often label their work
multidimensional, multimethod, or multifactorial.

Herman (e.g., 1992, 1994) has conducted a good
deal of research into the reliability and validity of
various multimodal assessment instruments and their
applications to several areas and clinical conditions.

Nevertheless, MMT is so broad based, so flexible,
and so personalistic that tightly controlled outcome
research is virtually impossible. There is, at best,
suggestive evidence, rather than hard data, to confirm
the clinical impression that covering the BASIC I.D.
enhances outcomes and follow-ups. It should be
understood that MMT endeavors first and foremost to
applyempiricallysupportedmethodswheneverfeasible
(most of which are drawn from the field of cognitive-
behavior therapy (CBT), because careful studies have
found it to be one of the very few orientations with
well-established empirically supported treatments).

5. Concluding Comment

The field of CBT—from which MMT draws the vast
majority of its techniques and procedures—has grown
increasingly broad-based over the past two decades.
Many of the methods advocated by MMT in the 1970s
that were viewed askance by behaviorally oriented
theorists and practitioners are now mainstream
methods within a cognitive-behavioral framework.
These include various methods of cognitive restruc-
turing, mental imagery, and sensory awareness tech-
niques. The entire field of psychological treatment
seems to have shifted away from the exclusive focus on

intrapsychic phenomena that dominated the profes-
sion during the 1950s, toward a perspective that
emphasizes breadth.

Perhaps MMT has played a role in facilitating what
might become a twenty-first century direction in
psychological treatment. The results of the Delphi poll
(Norcross et al. 1992) portend systematic eclecticism’s
continued domination of the field. One may predict
that treatments of choice for selected clinical disorders
will become standard practice, and that psychological
therapies will be matched increasingly to client vari-
ables beyond diagnostic labels. Indeed, diagnostic
categories seldom have relevance for the specific,
moment-to-moment decisions made by practitioners.
It is probable that programatic goals will be designed
on the basis of a guiding theoretical definition of what
is clinically relevant and meaningful. In the most
general terms, one can predict confidently that the
twenty-first century will witness unimodal schools
of psychological thought replaced by multimodal,
multifaceted, and multidimensional perspectives.

See also: Behavior Therapy: Psychological Perspec-
tives; Cognitive Therapy; Eclectic Psychotherapy:
Psychological Perspectives; Person-centered Psycho-
therapy; Psychological Therapies: Emotional Proces-
sing; Psychological Treatment, Effectiveness of;
Psychological Treatments, Empirically Supported;
Psychotherapy Integration; Therapist–Patient Rela-
tionship
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Multinational Corporations

The multinational corporation is a business organ-
ization whose activities are located in more than two
countries and is the organizational form that defines
foreign direct investment. This form consists of a
country location where the firm is incorporated and of
the establishment of branches or subsidiaries in foreign
countries. Multinational companies can, obviously,
vary in the extent of their multinational activities in
termsof the number of countries inwhich they operate.
A large multinational corporation can operate in 100
countries, with hundreds of thousands of employees
located outside its home country.

The economic definition emphasizes the ability of
owners and their managerial agents in one country to
control the operations in foreign countries. There is a
frequent confusion that equates the ability to control
with the flow of capital across national borders. Since
Hymer’s thesis (1976), it is recognized widely that
capital flow is not the distinguishing characteristic of a
multinational corporation (see International Business).
Capital can flow from one country to another in
expectation of higher rates of return. However, this
flow may be invested in the form of bonds, or in equity
amounts too insignificant to grant control to foreign
owners. In this case, this type of investment is treated
as a ‘portfolio’ investment. The central aspect of
‘direct investment’ is the ownership claim by a party
located in one country on the operations of a foreign
firm or subsidiary in another. The multinational
corporation is, thus, the product of foreign direct
investment that is defined as the effective control of
operations in a country by foreign owners.

The economic definition, however, does not capture
the importance of the multinational corporation as the
organizational mechanism by which different social
and economic systems confront each other. The
multinational corporation, because usually it develops
in the cultural and social context of one nation, exports
its organizational baggage from one institutional
setting to another. In this regard, it plays a powerful
role as a mechanism by which to transfer organ-
izational knowledge across borders. However, while
being foreign implies that it might serve the valuable
role of importing new practices, its foreign status also
implies that its practices are likely to conflict with
existing institutions and cultural norms. Moreover,
since multinational corporations are often large, they
pose unusual challenges to national and regional
governments who seek to maintain political autonomy
and yet are often anxious to seek the investment,
technology, and managerial skills of foreign firms.

There are, thus, economic and sociological defini-
tions of the multinational corporation that differ, and
yet complement, each other. In the economic defini-
tion, the multinational corporation is the control of
foreign activities through the auspices of the firm. In
the sociological definition, the multinational corpor-
ation is the mechanism by which organizational
practices are transferred and replicated from one
country to another.

1. History

The multinational corporation is defined in some sense
arbitrarily by where frontiers are drawn. In ancient
Greece, these frontiers were the borders among
city–states. In imperial Rome, the new administrative
units of an expanding empire and its external bound-
aries defined the borders. Political borders correspond
only approximately to the distribution of cultural and
ethnic dispositions. The history of the multinational
corporation is tied closely to the origins of trade in and
between cultural communities, and these communities
remain important in many sectors in the modern
economy.

Early trade was often characterized by the difficulty
of transacting across borders. Trading has always
instigated from the unequal and varied distribution of
resources across geographies. The trading of salt was
an important factor in most continents and still can be
found in rather ancient forms in east Africa. Towns,
such as Salzburg, owed their origins to their fortuitous
access to salt mines.

This unequal distribution incited traders to travel
long distances and undergo unusual risks for the hope
of gain. The dilemma is quite apparent. How can
markets for trade develop between distant cultures?
Indeed, there is good evidence that early trading was
quite precarious. Brown (1969) notes that Hermes was
not only the god of messengers but also of theft and
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trade. He was often worshipped at borders, marking
the place of trade. Herodotus describes the practice of
the ‘silent trade’ of goods at boundary markings in
which one party would deposit their goods at the
border, the second party would later deposit a cor-
responding offer. The original party might accept this
bid, take the goods, and leave their initial offer.
Clearly, only a strong demand for unusual foreign
goods could sustain such a treacherous institution of
transaction.

Not surprisingly, Curtin (1984) doubts the accuracy
of this account. Instead, he stresses the importance of
ethnic groups, such as the Gujerati or overseas
Chinese, or the force of imperialism and military
power as ways in which ‘cross-cultural trading’ was
permitted to develop. But such solutions remained
fragile, with foreign enclaves and ethnic groups subject
to local hatred and military rule often confronting
competition from other powers.

Yet, trade persisted through the centuries. Indeed,
the demand for foreign goods was so strong that
incredible profits could be realized by international
trade. Since transportation was poor, and technology
to hold inventories rudimentary, an agent in the right
spot at the right time could earn fortunes. And in this
laid the great problem. For in times of great demand,
prices could rise astronomically, as Braudel (1973)
documents in his history of material life. With such
distances between the agent and the principal in the
exporting country, an agent could easily, and often
did, disappear with the profits.

The early solutions were many and provide insight
into one of the great properties of the multinational
corporation: its ability to organize transactions within
its own organizational boundaries. Great fairs were
one solution, where principals met their customers in
one place. But fairs were intermittent and often distant
from final markets. The further development of
Roman commercial law during the medieval and
Renaissance periods strengthened the liability of the
principal and also legal recourse in principal–agent
conflict. However, the application of law between two
parties in different legal jurisdictions has always been
a difficult form of dispute resolution. In his study of
the Jewish Magrebi traders of the twelfth century,
Greif (1989) places considerable emphasis upon the
value of membership in ethnic ‘trading communities.’
Since ethnic enclaves in foreign sites could monitor the
activities of agents, principals could be informed of
malfeasance. Agents could then be excluded from
future contracts within the community, thus deterring
dishonest behavior. Partnerships were also another
way in which agents were also bonded to the firm.

However, another solution was the company, a
word whose roots come from the Latin meaning ‘with
bread’ which implies the familial origins of this
business organization. The company permitted in time
the investing of capital in its ownership by outsiders in
promise of future dividends. The capital might be

raised for a single voyage or, eventually, could be
maintained in the company in the form of stock
ownership. With the evolution of limited liability law
in the nineteenth century, and the diminished role of
the state in restricting the growth of the joint stock
company, this organizational form expanded rapidly
in many European countries as well as in the United
States. Along with the growth of equity markets, the
financial resources to invest overseas became more
available due to advances in the banking system and
also in bond markets. Indeed, the great capital needs
of the railway industry created an international market
for the sale and purchase of railroad bonds. However,
international loans and bonds were risky and it was
not uncommon for sovereign governments to default,
including state governments within the United States.

The increasing wealth of western countries, along
with constraints on the speed by which national
industries could absorb new loans, encouraged mass-
ive foreign investments by the end of the nineteenth
century and early twentieth century. This was a period
of globalization in terms of the percentages of capital
outflows to total capital accumulation. Great Britain
is estimated to have exported some 25 percent of its
capital prior to World War I and French capital
exports were often greater. This capital went to
countries hungry to finance their industrial expansion,
including the newly industrializing countries of Russia
and especially America.

The British were unusual in directing a considerable
amount of their outward capital flows in the form of
direct investments. A great deal of this investment
went into their colonies. Prior to the mid-1800s,
companies operating overseas engaged largely in
wholesale operations; they did not run factories,
operate mines, or own agriculture. The British direct
investmentswere, thus, different than before, as British
came to own and run local operations. Moreover, the
British invested in South and North America.

The ‘free-standing’ company, as labeled by Wilkins
(1988), was a peculiar form of investment that was
quite prominent in many British colonies. This firm
raised capital in the domestic financial market where
its administrative office was located, but it operated no
domestic activities. All operations were overseas. This
form of company represents the advantage of western
countries in being able to raise capital from efficient
financialmarkets.However, it posed the same problem
as facing the medieval agent relationship, namely, how
could foreign investors be confident that they would
recover profitably their investments if the assets were
located overseas, often in countries with very poor
legal infrastructures? Wilkins found that oversight
occurred through the executive boards of the com-
panies, where prominent people located in the home
market faced the loss of reputation if the company
should prove to be dishonest.

The United States offers an unusual case. A rapidly
growing country, it imported more capital than it
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exported up to World War I. However, whereas it
imported largely portfolio investments, its outward
flows were dominated by foreign direct investments. In
other words, American companies showed an early
penchant for expanding overseas (Wilkins 1970). The
Singer Company built within two decades of its
founding a large factory employing thousands of
workers in Scotland. Oil companies, Kodak,
Westinghouse, Ford, and mining and agricultural
companies all invested overseas. Companies in oil,
mining, and agriculture often invested in poorer
markets where there were resources to be found. These
early investors were often involved inextricably in the
politics of the foreign governments, and the American
military itself intervened aggressively numerous times
in the Caribbean, Mexico and Central America, and
South America. As in the British case, the history of
American direct investment occurred in the context of
an expanding military presence of the home govern-
ment. Moreover, since many of these countries were
poor, the multinational corporations responded to the
demands of the host nation, especially in the form of
concessionary contracts, to provide public services,
e.g., hospitals, roads, and power (Robinson 1964).
This complicated legacy of the early history of the
multinational corporation created hostility on the part
of the local population that persisted throughout most
of the twentieth century.

It is important to underscore that the multinational
corporation usually evolved in the context of specific
national institutions. As many others have pointed
out, the multinational corporation is a growing firm
whose organizational borders have spilled across
borders. Moreover, since this large firm is usually tied
to a larger domestic network of suppliers and
customers, its expansion overseas is accompanied by
the co-investments of these other members. This is a
pattern seen in American investments in the United
Kingdom in the 1950s and repeated by Japanese
multinational corporations investing in the United
Kingdom in the 1980s and 1990s (Dunning 1993).

Chandler (1990) noted that these multinational
corporations reflected the national characteristics of
management. In comparing the cases of the largest
firms in the United Kingdom, Germany, and the
United States, Chandler found that differences in
managerial capabilities, reflecting national institu-
tions, explain their success and failure patterns. He
particularly criticized the managerial capabilities of
British firms, a point not shared by some British
historians (Hannah 1999). But more importantly,
Chandler’s thesis assumed that size itself constituted
the realization of scale and scope economies instead of
the outcome of success and growth. This observation
is especially important for understanding the lack of
large multinational corporations in Italy or in Taiwan,
both of which have very successful small firm econ-
omies but do not have multinational corporations
comparable to other countries of similar levels of

economic wealth. Yet, both countries are relatively
wealthy and successful, and their many small com-
panies have achieved high rates of exporting. Even in
the case of the United States, the evidence implies that
American firms, large and small, came to Europe,
riding on the back of the national organizing principles
of standardization in work methods (Kogut 1992).
Chandler’s larger point of the effect of national
systems on firm capabilities is largely accepted; his
belief that large firms reflect better management
because they achieve scale is disputed far more.

2. Organization of Multinational Corporations

The national origins of the multinational corporation
influence their subsequent organizational evolution.
In the United States, the great post-World War II
expansion of multinational corporations coincided
with the diffusion of their adoption of the multi-
divisional structure. Indeed, the refinement of
‘organizational technologies’ permitted American
firms to manage their rapidly growing operations on a
worldwide basis.

The young American multinational corporation
began with little knowledge and experience of the
foreign market. Initial foreign sales are exports
executed within the existing organizational structure.
These structures could be functional (e.g., organized
by production and sales) or divisional (e.g., organized
by geographic area or product division). As foreign
sales increased, an international division was created
to make the sale and to provide customer support. In
consequence, the domestic organizational unit would
sell to the international division its products at an
internal ‘transfer price.’ As this price was set by the
domestic market, it was unlikely to reflect the com-
petitive conditions in the foreign country. Moreover,
the products were often not designed to the tastes of
foreign demand. Because of this internal conflict, the
American multinational corporation would replace
the international division by transferring responsi-
bilities to area divisions (e.g., Europe, Asia, South
America) or to product divisions (Stopford and Wells
1972). While these structures diminished the internal
conflict, they ran the hazard that the divisional
managers across areas did not cooperate or that
managers across product divisions tended to fall back
upon focusing on the home market.

European firms grew up in a different environment.
Europe was a highly unstable continent during the
twentieth century, with significant political and econ-
omic conflicts. Borders sometimes changed, and they
also marked the necessity to pay commercial duties.
The gradual creation of the European Union in the
last third of the twentieth century eliminated tariffs
and lessened national differences. This history marked
their firms. The organizational technologies in most of
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thesecountrieswerequitedifferent to those found in the
United States. Holding company structures were
common, banks or other financial institutions played
powerful roles in ownership and cross holdings, and
firms were tied together in complex financial webs.
These structures, often called ‘mother–daughter’
organizations, reflect the linguistic terms used in
northern Europe to describe headquarters and sub-
sidiary. These mother–daughter structures consisted
often of a headquarters that held a portfolio consisting
of ownership control over dozens of companies, many
of them in the same sector but located in different
countries. Reporting relationships among these
companies and headquarters was less formal than
found in American companies, and control was often
exercised through the movement of managers who
were lifetime employees. These structures were often
seen as inefficient, especially compared to the size and
organization of American multinationals that were
investing rapidly in Europe at this time. European
critics called for the restructuring of European firms
and industry along American lines.

The structure of Japanese companies reflected also
their historical origins. In Japan, the trading company
performed an extraordinary role in the exports during
the first two-thirds of the twentieth century. These
companies started primarily as wholesalers, but over
time developed their own industrial companies located
in Japan and eventually overseas. Though the forced
imposition of American antitrust law after World War
II disrupted these patterns, trading companies and
other affiliated company networks, called keiretsu,
reconstituted the earlier pattern of constellations of
domestic companies competing in home and, through
their trading companies, in foreign markets. As in the
American and European cases, Japanese firms varied
in their internal structures, with functional and even
factory-based organization being the predominant
structures. Still, a dominant trend emerged over time
as the role of trading companies declined, especially
for the exportation of industrial and high technology
goods. This trend consisted of the appendage of an
international division to the existing structure (Suzuki
1991).

These different national structures confronted an
increasingly more globally integrated environment in
the course of the twentieth century. This environment
posed the classic organizational problem of balancing
integration and differentiation. For the multinational
corporation, this problem posed itself as meeting the
demands to achieve global scale against the needs of
national markets and governments. Given different
national principles of organizing the activities of
multinational corporations, there was not a rapid
convergence to a global structure. The growth of
multinational corporations, especially in Europe, was
stymied by these traditions. Continuing national
differences and the failure to develop harmonized
European corporate law deterred the emergence of

pan-European multinational corporations. Many of
the most important cross-European mergers in the
1970s failed within a decade. Instead, American
multinational corporations, less bound by these sep-
arate national traditions, were able to create integrated
European strategies.

Nevertheless, it was in Europe where new organ-
izational structures developed to resolve the conflict
between integration and differentiation. Multinational
corporations from smaller countries offered the lab-
oratory experiments that influenced the evolution
of multinational corporations from larger nations.
Because of the small size of many European countries,
large firms in Sweden, Switzerland, and the
Netherlands quickly became multinational corpor-
ations, and these corporations had far more assets and
employees outside their home countries than within.
Over the course of the last two decades of the twentieth
century, organizational structures developed, labeled
as transnational corporations, that distributed global
responsibilities to national subsidiaries, created global
teams and projects, and encouraged the transfer of
‘best practices’ across borders.

3. Diffusion of Organizational Knowledge

In its evolution the multinational corporation is not
without serious contradictions. Evolving from its
national context, the multinational corporation em-
ploys large numbers of employees of diverse
nationalities and ethnicities. Westney (1993) notes
that a subsidiary is, thus, caught between the in-
stitutional pressures to conform to the company norms
and values, as well as to the cultural and social
influences of its local national environment. At the
heart of the evolution of the multination corporation,
thus, lies the tension between national institutions and
the fragile emergence of a global culture.

The international evolution of the organizational
structures of American multinationals mirrored, as we
noted above, the broader diffusion of organizational
technologies in the home market. The initial invest-
ments by a firm took place, often, on the basis of
opportunity and the extension to familiar countries.
Much like the ethnic trading communities dating back
to the earliest times, the inexperienced multinational
corporation preferred countries that are culturally
similar to what their managers know at home
(Johanson and Vahlne 1978). In these countries, they
often established foreign enclaves where their ex-
patriate managers could live in the simulated
familiarity of their home environments.

The relevance of the second definition of foreign
direct investment as the transfer of organizational
knowledge is critical to understanding the powerful
conflicts posed by the multinational corporation. The
multinational corporation, competing often on su-
perior technologies and managerial capabilities, serves
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as a conduit of knowledge across borders. Some kinds
of technologies can be purchased on markets and the
flow of licensing payments attached to the sale of the
right to use a technology constitutes a nontrivial flow
in international balance of payments. Technology can
also flow by the movement of people. Just as English
craftsmen were imported by continental Europe in the
early industrial period, there exists an international
market for managers and skilled workers.

However, some knowledge is embedded in organ-
izations and can only be transferred as an organization
across borders. The issue is more than whether
knowledge is tacit or explicit, for this pertains to the
knowledge held by individuals too. The central feature
of the diffusion of knowledge by the multinational is
that it transfers the knowledge of how to organize and
how to coordinate people and across divisions. These
organizing principles then provide the capabilities for
the firm to achieve quality, speed products to the
market, or lower costs (Kogut 1992). For this the
multinational corporation is required, which through
its own activities or in joint ventures with host
companies, transfers the organizational knowledge.

The global market for knowledge extends also to
consultants. The large American consulting practices
often have their origins in their acquisition of
American organizing principles that they then trans-
ferred around the world. The international diffusion
of the divisional structure, for example, reflects the
knowledge acquired in American consulting practices
that was then sold in abroad. Channon (1973), for
example, observes that half of the firms he observed as
adopting the divisional structure relied upon the
consulting services of the same American firm. Simi-
larly, British and then American banks spread
throughout the world on servicing the needs of their
expanding home clients, and then on transferring their
practices into these countries (Jones 1993).

It is important to realize that once this transition
period passed, the multinational corporation and
multinational service firms, such as those engaged in
consulting, banking, and advertising, had permanently
and historically changed the global economy. No
longer was the flow from the US to Europe, or from
one ethnic community to another. The network of
connections developed by the multinational corpo-
ration permitted the flow of ideas and practices among
and between countries. Thus, whereas it took half a
century for American practices to diffuse to Europe,
the introduction of quality circles from Japan hap-
pened within a decade or two of their original
innovation. In Europe, Japanese innovations were
often diffused by American firms, including consulting
companies.

However, this image of the free flow of knowledge
needs to be strongly conditioned on the continuing
importance of national institutions. Nations consist of
defined cultures and economic and social institutions,
such as unions, financial systems, and religious values.

These institutions interact and their complex inter-
actions causally influence behaviors. For example, the
German system of centralized bargaining, enterprise
clubs, strong banks, and social welfare has, until
recent times, composed a national configuration of
institutions that influences the capabilities of resident
firms to be able to manufacture high quality goods for
export markets (Streeck 1995, Soskice 1990). The
introduction of Japanese and American teams con-
fronts in Germany the presence of existing work
councils. These councils are fairly rigid features of the
German environment. Since Japanese methods may
not be effective without teams as complementary
factors in organization, this institutional refusal can
effectively deter the diffusion of these methods. In
short, national organizing principles are embedded in
the wider social institutions. Inconsistency between
these institutions and principles, then, is an empirical
question of the bargaining strength of vested powers.

4. Economics and Politics of Multinational
Corporations

Since the multinational corporation is definitionally
equivalent to foreign direct investment, theories of
foreign direct investment must account for why one
country invests in another and why this investment is
carried out within organizational boundaries of a firm
(see Buckley and Casson 1976, see Foreign In�estment:
Direct). In distinguishing between portfolio and direct
investment, Hymer noted that firms operate at a
disadvantage in foreign markets and hence they must
have an offsetting competitive advantage to compete
overseas. These advantages for overseas investments
are the same ones that allow a firm to compete and
grow in the home market. These observations have
important implications. The first is that direct invest-
ment is the growth of the firm across borders and
hence the firm expands internationally on what it has
learned at home. This observation is the basis for the
evolutionary theory of the firm. The second obser-
vation that Hymer made is that firms that expand
overseas, because they have competitive resources, are
also likely to be large and to belong to oligopolistic
industries.

In these observations, we can understand the am-
bivalence expressed in popular and policy debates
regarding the multinational corporation. Competition
among multinational corporations often is the ex-
tension of their home domestic and oligopolistic
rivalry that spills across national borders. In many
global industries, the same company names dominate
each country’s list of the largest firms inside their
national frontiers. No matter if it is Poland or France,
Singapore or Mexico, the same multinational cor-
porations will be found in the local oligopolistic
industries (e.g., consumer goods or automobiles).
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Because they are large even in their home markets,
investments by multinational corporations can have a
large impact on a host country (Caves 1974).

As a consequence, the multinational corporation
has often been the subject of debates concerning
national sovereignty and welfare. In recent decades,
acquisitions have generally been the primary way by
which multinationals invest in wealthy foreign
countries, where the vast proportion of direct in-
vestment is concentrated. Given the size of a multi-
national corporation and occasional national
importance of the targeted acquisition, even wealthy
countries frequently evidence discomfort, if not out-
right public hostility, to multinational investments.
Moreover, multinational corporations are sometimes
the vehicles for foreign policies of their home or host
country. The decision, for example, of the US to
embargo technology and investment flows to Cuba,
the former Soviet Union, Iran, and other countries
periodically has caused conflict with other countries.

Multinational corporations are especially problem-
atic in developing countries. By definition, developing
countries are relatively poor, thus both in need of
capital and yet concerned over their loss of inde-
pendence. As discussed above, the history of multi-
national corporations in developing countries is
marked by its origins in policies of imperialism and
colonialism. Especially in Latin America, where a
school of thought labeled Dependencia has been in-
fluential, the concern over dependence on the United
States resulted in efforts to curb the power of the
multinational corporations by restricting the amount
of equity ownership a foreign firm could hold in a
domestic company or by prohibiting investment in
certain sectors. Mexico’s constitution forbids foreign
investment in the oil industry; Brazil pursued for a
long time a policy to restrict foreign participation in
the electronics industry.

The other side of the coin is that multinational
corporations bring investment and technology to the
foreign country. Vernon (1966) hypothesized that
innovations start in wealthy countries. As the market
is saturated and as oligopolistic rivalry increases,
multinational corporations are pushed out from their
home markets to expand abroad in new markets and
to locate less expensive places. Thus, Vernon seized
both sides of the debate, recognizing the value of the
transfer of technology but also emphasizing the
oligopolistic nature of multinational investment.

It is, in fact, difficult to draw simple conclusions
regarding the relationship of foreign investment and
national growth. Countries such as Singapore,
Malaysia, and Thailand have encouraged foreign
direct investment actively. The growth in China’s
coastal sector is indisputably linked to the massive
investments by multinational corporations. However,
historically Japan and Korea have pursued more
cautious policies regarding investments by multi-
national corporations. In these countries, the state has

often negotiated the terms for entry by multinational
corporations, sometimes requiring licensing to dom-
estic competitors as a price. The efficacy of such
policies for these countries is much disputed. However,
for many other countries, the intervention of the
government in demanding licenses unquestionably
leads to internal corruptionand to insufficientdomestic
competition.

There are many channels by which a country can
absorb foreign technology and managerial techniques.
Most of the evidence shows, however, that prohibi-
tions on the in-flows of direct investment can be very
costly for many countries. With their domestic in-
dustries still to be developed, a developing country
requires substantial investment. Some countries, pri-
marily in Asia, have been able to achieve very high
savings rates to finance their industries without direct
investment. Moreover, high savings rates, plus pol-
itical stability, create growth, and growth attracts
foreign portfolio capital. A poor country that pro-
hibits foreign direct investment but does not have high
rates of saving is entirely dependent upon portfolio
capital. The history of debt and currency crises in the
1990s convinced many poor countries that foreign
direct investment was a preferable means of attracting
capital, because it could not be easily pulled out of a
country on short-notice in response to a financial
crisis.

However, multinational corporations also respond
to the volatility in the global market. This volatility
derives from changes in exchange rates, politics, and
productivity. Once having achieved sufficient experi-
ence and having established subsidiaries around the
world, the multinational corporation might choose to
close a plant in one location and open plants in new
locations. Of course, such actions might provoke a
response by labor, but historically, labor has been
organized by national, not by international, organ-
izations (Martinelli 1975). Yet, there is also the
possibility that locations lose some kinds of plants but
gain more sophisticated investments. Cantwell (1999)
proposed that some regions and countries pull
multinational investments. Yet, it has long been
noticed that foreign direct investment among devel-
oped countries flows to high cost locations. Regions
such as Silicon Valley, Baden-Wuertemberg, and
Singapore attract multinational investments not be-
cause wages are low, but because productivity levels
are high and workers are well trained. In many cases,
developing countries have given rise to their own
multinational corporations acting in the region and
sometimes globally (Lall 1983). In this sense, the
multinational corporation acts as a training center in
the developmental strategies of emerging economies.

5. Globalization

The peculiar conflict in the world economy is the
growing trend toward economic integration without a
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concomitant growth in global political and social
institutions to regulate and arbitrate this trend.
Multinational corporations are rapidly adopting ad-
vanced information technologies to increase the
efficiency and capabilities of their operations. Valuable
information, such as software or financial services, is
transmitted digitally. Governments are often unable
to tax the value of these services or control their
content. Moreover, information technologies, often
supported by private telecommunication networks,
permit, for example, a unit in Germany to control the
manufacturing operations located in Brazil.

Digital technologies permit a high degree of in-
tegration and, in the short run, aggravate the gap
between countries that are rich and those that are poor
and do not have the infrastructural capabilities.
However, these technologies are beginning to have
profound effects on some regional economies. In parts
of China, India, Israel, and elsewhere, advanced
satellite transmission transmits digitally encoded work
between their sites and other organizational units of
multinational corporations located elsewhere.
Whereas before the Indian engineer from Bangalore
might have tried to migrate to the US to bring his
human capital to a more attractive labor market, the
increasing wages and job prospects in India are
encouraging many to stay at home and participate
digitally in the world economy.

These trends have unclear effects on multinational
corporations. They permit more easily the develop-
ment of projects that are in continual development, as
work passes from one unit to the next as the day
advances. They also allow more easily the coupling of
less expensive labor in one country with more ex-
pensive skilled labor in another.

At the same time, the origins of the multinational
corporation laid in its ability to organize labor on a
worldwide basis on principles other than ethnic and
cultural identities. This organization has never been
without cost and risk. The growth of a world digital
economy permits alternative ways by which labor can
cooperate and be coordinated on a world basis. The
intriguing question at this point in history is whether
the multinational corporation, though still a vital
presence in the world economy, nevertheless will
recede relatively in importance as information tech-
nologies reduces the meaning of geographic distance.

See also: Development and the State; Diaspora;
Globalization: Geographical Aspects; Globalization:
Legal Aspects; Globalization: Political Aspects;
Globalization, Subsuming Pluralism, Transnational
Organizations, Diaspora, and Postmodernity; Inter-
national Business; International Law and Treaties;
International Marketing; International Organization;
International Trade: Economic Integration
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B. Kogut

Multiple Imputation

Missing data are ubiquitous in social science research.
For example, they occur in a survey on people’s
attitudes when some people do not respond to all of
the survey questions, or in a longitudinal survey when
some people drop out. A common technique for
handling missing data is to impute, that is, fill in, a
value for each missing datum. This results in a
completed data set, so that standard methods that
have been developed for analyzing complete data can
be applied immediately (see Nonsampling Errors
and Statistical Data, Missing).

Imputation has other advantages in the context of
the production of a data set for general use, such as a
public-use file. For example, the data producer can use
specialized knowledge about the reasons for missing
data, including confidential information that cannot
be released to the public, to create the imputations;
and imputation by the data producer fixes the missing
data problem in the same way for all users, so that
consistency of analyses across users is ensured. When
the missing-data problem is left to the user, the
knowledge of the data producer can fail to be
incorporated, analyses are not typically consistent
across users, and all users expend resources addressing
the missing-data problem.

Although imputing just one value for each missing
datum satisfies critical data-processing objectives and
can incorporate knowledge from the data producer, it
fails to achieve statistical validity for the resulting
inferences based on the completed data. Specifically,
for validity, the resulting estimates based on the data
completed by imputation should be approximately
unbiased for their population estimands, confidence
intervals should attain at least their nominal cover-
ages, and tests of null hypotheses should not reject true
null hypotheses more frequently than their nominal
levels. But a single imputed value cannot reflect any of
the uncertainty about the true underlying value, and
so analyses that treat imputed values just like observed
values systematically underestimate uncertainty.
Thus, using standard complete-data techniques will

result in standard error estimates that are too small,
confidence intervals that undercover, and P-values
that are too significant; even if the modeling for
imputation is carried out carefully. For example, large-
sample results by Rubin and Schenker (1986) show
that for simple situations with 30 percent of the data
missing, single imputation under the correct model
followed by the standard complete-data analysis
results in nominal 90 percent confidence intervals
having actual coverages below 80 percent. The inac-
curacy of nominal levels is even more extreme in
multiparameter problems (Rubin 1987, Chap. 4),
where nominal 5 percent tests can easily have rejection
rates of 50 percent or more when the null hypothesis is
true.

Multiple imputation (Rubin 1987) retains the ad-
vantages of single imputation while allowing the data
analyst to obtain valid assessments of uncertainty. The
key idea is to impute two or more times for the missing
data using independent draws of the missing values
from a distribution that is appropriate under the
posited assumptions about the data and the mech-
anism that creates missing data, resulting in two or
more completed data sets, each of which is analyzed
using the same standard complete-data method. The
analyses are then combined in a simple generic way
that reflects the extra uncertainty due to having
imputed rather than actual data. Multiple imputations
can also be created under several different models
to display sensitivity to the choice of missing-data
model.

1. Theoretical Moti�ation for Multiple
Imputation

The theoretical motivation for multiple imputation is
Bayesian (see Bayesian Statistics), although the pro-
cedure has excellent properties from a frequentist
perspective. Formally, let Q be the population quan-
tity of interest, and suppose the data can be partitioned
into the observed values Xobs and the missing values
Xmis. If Xmis had been observed, inferences for Q would
have been based on the complete-data posterior
density p(Q �Xobs, Xmis). Because Xmis is not observed,
inferences are based on the actual posterior density
p(Q �Xobs), which can be expressed as

p (Q �Xobs)�& p(Q �Xobs, Xmis) p (Xmis �Xobs)dXmis (1)

Equation (1) shows that the actual posterior density of
Q can be obtained by averaging the complete-data
posterior density over the posterior predictive dis-
tribution of Xmis. In principle, the set of multiple
imputations under one model are repeated indepen-
dent draws from p(Xmis �Xobs). Thus, multiple im-
putation allows the data analyst to approximate Eqn.
(1) by separately analyzing each data set completed by
imputation and then combining the results of the
separate analyses.
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2. Analyzing a Multiply-imputed Data Set

The exact computation of the posterior distribution
(Eqn. (1)) by simulation would require that an infinite
number of values of Xmis be drawn from p(Xmis �Xobs).
Fortunately, simple approximations work very well in
most practical situations with only three to five
imputations.

2.1 Inferences for Scalar Q

Suppose, as is typically true in the social and behav-
ioral sciences, that if the datawere complete, inferences
for Q would be based on a point estimate Q� , an
associated variance�covariance estimate U, and a
normal reference distribution. When data are missing
and there are M sets of imputations for the missing
data, the result is M sets of complete-data statistics,
say, Q�

m
and U

m
, m� 1,…, M.

The following procedure is useful for drawing
inferences about Q from the multiply imputed data
(Rubin 1987, Rubin and Schenker 1986). The point
estimate of Q is the average of the M completed-data
estimates,

Q� � �
M

m=�

Q�
m
�M

and the associated variance estimate is

T�U� �(1�M−�)B

where U� ��M

m=�

U
m
�M is the average within-impu-

tation variance, and B��M

m=�

(Q�
m
�Q� )��(M�1) is

the between-imputation variance (cf. the usual analysis
of variance breakdown in Linear Hypothesis). The
approximate reference distribution for interval esti-
mates and significance tests is a t distribution with
degrees of freedom

ν� (ν−�
m

�ν� −�
obs

)−�

where ν
m

� (M�1)γ� −�, ν�
obs

� ν
com

(1�γ� )(ν
com

�1)�
(ν

com
�3), γ� � (1�M−�)B�T is the approximate Bay-

esian fraction of missing information, and ν
com

is the
complete-data degrees of freedom (see Barnard and
Rubin 1999 for the derivation).

2.2 Significance Tests for Multicomponent
Estimands

Multivariate analogues of the expressions given in the
previous section for scalar Q are summarized by Rubin
(1987, Sect. 3.4). Methods also exist for likelihood-
ratio testing when the available information consists

of point estimates and evaluations of the complete-
data log-likelihood-ratio statistic as a function of these
estimates and the completed data.

With large data sets and large models, such as in the
common situation of a multi-way contingency table,
the complete-data analysis might produce only a test
statistic and no estimates (cf. Multi�ariate Analysis:
Discrete Variables (O�er�iew)). Rubin (1987, Sect.
3.5) provided initial methods for situations with such
limited information, and improved methods exist that
require only the M complete-data χ� statistics (or
equivalently the M complete-data P-values). These
methods, however, are less accurate than methods that
use the completed-data estimates.

3. Creating Multiple Imputations

Ideally, multiple imputations are M independent
random draws from the posterior predictive distri-
bution of Xmis under appropriate Bayesian modeling
assumptions. Such imputations are called repeated
imputations by Rubin (1987, Chap. 3). In practice,
approximations often are used and work well.

3.1 Modeling Issues

An initial modeling issue in creating imputations is
that the predictive distribution for the missing values
should be conditional on all observed values. This
consideration is particularly important in the context
of a public-use database. Leaving a variable out of the
imputation model is equivalent to assuming that the
variable is not associated with the variables being
imputed, conditionally given all other variables in the
model; imputing under this assumption can result in
biases in subsequent analyses, with estimated par-
ameters representing conditional association pulled
toward zero. Because it is not known which analyses
will be carried out by subsequent users of a public-use
database, ideally it is best not to leave any variables
out of the imputation model. Thus, it is desirable to
condition imputations on as many variables as pos-
sible and to use subject-matter knowledge to help
select those variables that are likely to be used together
in subsequent complete-data analyses, as by Clogg
et al. (1991).

Imputation procedures can be based on explicit
models or implicit models, or even combinations (see,
e.g., Rubin 1987, Chap. 5, Rubin and Schenker 1991).
An example of a procedure based on an explicit model
is stochastic normal regression imputation, where
imputations for missing values are created by adding
normally distributed errors to predicted values ob-
tained from a least-squares regression fit. A common
procedure based on implicit models is hot-deck impu-
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tation, which replaces the missing values for an
incomplete case by the values from a matching
complete case, where the matching is carried out with
respect to variables that are observed for both the
incomplete case and complete cases.

The model underlying an imputation procedure,
whether explicit or implicit, can be based on the
assumption that the reasons for missing data are either
ignorable or nonignorable (see Rubin 1976, and
Statistical Data, Missing). The distinction between an
ignorable and a nonignorable model can be illustrated
by a simple example with two variables, X and Y,
where X is observed for all cases whereas Y is
sometimes missing. Ignorable models assert that a case
with Y missing is only randomly different from a
complete case having the same value of X. Non-
ignorable models assert that there are systematic
differences between an incomplete case and a complete
case even if they have identical X-values. An important
issue with nonignorable models is that, because the
missing values cannot be observed, there is no direct
evidence in the data to address the assumption of
nonignorability. It can be important, therefore, to
consider several alternative models and to explore
sensitivity of resulting inferences to the choice of
model. In current practice, almost all imputation
models are ignorable; limited experience suggests that
in major surveys with limited amounts of missing data
and careful design, ignorable models are satisfactory
for most analyses (see, e.g., Rubin et al. 1995).

3.2 Incorporating Proper Variability

Multiple imputation procedures that incorporate ap-
propriate variability across the M sets of imputations
within a model are called ‘proper’ by Rubin (1987,
Chap. 4) where precise conditions for a method to be
proper are also given; also see Meng (1994) and Rubin
(1996). Because, by definition, proper methods reflect
sampling variability correctly, inferences based on the
multiply-imputed data are valid from the standard
repeated-sampling (i.e., design-based) frequentist
perspective.

One important principle related to incorporating
appropriate variability is that imputations should be
random draws rather than best predictions. Imputing
best predictions can lead to distorted estimates of
quantities that are not linear in the data, such as
measures of variability and correlation, and it gen-
erally results in severe underestimation of uncertainty
and therefore invalid inferences.

For imputations to be proper, the variability due to
estimating the model must be reflected along with the
variability of data values given the estimated model.
For this purpose, a two-stage procedure is often useful.
Fixing parameters at a point estimate (e.g., the
maximum likelihood estimate), across the M impu-

tations and drawing Xmis from this distribution-
generally leads to inferences based on the multiply-
imputed data that are too sharp. First drawing the
parameters from their joint posterior distributions is
preferable.

The two-stage paradigm can be followed in the
context of nonparametric methods such as hot-deck
imputation as well as in the context of parametric
models with formal posterior distributions for par-
ameters. The simple hot-deck procedure that ran-
domly draws imputations for incomplete cases from
matching complete cases is not proper because it
ignores the sampling variability due to the fact that the
population distribution of complete cases is not known
but rather is estimated from the complete cases in the
sample. Rubin and Schenker (1986, 1991) discussed
the use of the bootstrap (see Resampling Methods of
Estimation) to make the hot-deck procedure proper,
and called the resulting procedure the ‘approximate
Bayesian bootstrap.’ The two-stage procedure first
draws a bootstrap sample from the complete cases and
then draws imputations randomly from the bootstrap
sample. Thus, the bootstrap sampling from the
complete cases before drawing imputations is a non-
parametric analogue of drawing values of the para-
meters of the imputation model from their posterior
distribution before imputing conditionally upon the
drawn parameter values. Heitjan and Little (1991)
illustrated the use of bootstrap sampling to create
proper imputations with a parametric model.

3.3 Choice of M

The choice of M involves a tradeoff between simu-
lating more accurately the posterior distribution and
using a smaller amount of computing and storage. The
effect of the value of M on accuracy depends on the
fraction of information about the estimand Q that is
missing (Rubin 1987, Chaps. 3, 4). With ignorable
missing data and just one variable, the fraction of
missing information is simply the fraction of data
values that are missing. When there are several
variables and ignorable missing data, the fraction of
missing information is often smaller than the fraction
of cases that are incomplete because of the ability to
predict missing values from observed values; this
is often not true with nonignorable missing data,
however.

For the moderate fractions of missing information
(� 30 percent) that occur with most analyses of data
from most large surveys, Rubin (1987, Chap. 4)
showed that a small number of imputations (say, M�
3 or 4) results in nearly fully efficient estimates of Q. In
addition, if proper multiple imputations are created,
then a substantial body of work suggests that the
resulting inferences generally have close to their
nominal coverages or significance levels, even when
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the number of imputations is moderate (Clogg et al.
1991, Heitjan and Little 1991, Rubin and Schenker
1986 and additional publications cited by Rubin
1996).

3.4 Use of Iterati�e Simulation Techniques

Recent developments in iterative simulation, such as
data augmentation (Tanner and Wong 1987) and
Gibbs sampling (Gelfand and Smith 1990), can
facilitate the creation of multiple imputations in
complicated parametric models (see Marko� Chain
Monte Carlo Methods). Consider a joint model for Xobs

and Xmis governed by a parameter, say θ. The data
augmentation (Gibbs sampling) procedure that results
in draws from the posterior distribution of θ produces
multiple imputations as well. (Schafer 1997) developed
algorithms that use iterative simulation techniques to
multiply impute data when there are arbitrary patterns
of missing data and the missing-data mechanism is
ignorable.

4. Some Recent Applications of Multiple
Imputation in Social-science Research

To illustrate settings in which multiple imputation can
be useful, brief descriptions of several recent appli-
cations of multiple imputation to social-science re-
search are now given. References to many other
examples are provided by Rubin (1996).

4.1 Multiple Imputation to Achie�e Comparability
of Industry and Occupation Codes O�er Time

The first large-scale application of multiple imputation
for public-use data involved employment information
from the decennial census. In each census, such
information is obtained from individuals in the form
of open-ended descriptions of occupations. These
descriptions are then coded into hundreds of industries
and occupations, using procedures devised by the
Census Bureau. Major changes in the procedures for
the 1980 census resulted in public-use databases from
the 1980 census with industry and occupation codes
that were not directly comparable to those on public-
use databases from previous censuses, in particular,
the 1970 census. This lack of comparability made it
difficult to study such topics as occupation mobility
and labor force shifts by demographic characteristics.

Because of the size of the 1970 public-use databases
(about 1.6 million cases) and the inaccessibility of the
original descriptions of occupations, which were
stored away on microfilm, it would have been pro-
hibitively expensive to recode the 1970 data according
to the 1980 scheme. There existed, however, a smaller
(about 127,000 cases) double-coded sample from the
1970 census, that is, a sample with both 1980 and 1970
occupation codes, that had been created for other

purposes. Based on Bayesian models estimated from
the double-coded sample, five sets of 1980 codes were
imputed for the 1970 public-use database as outlined
by Clogg et al. (1991). Simulations described by Rubin
and Schenker (1987) support the validity of multiple-
imputation inferences in this application. Finally,
analyses described by Schenker et al. (1993) demon-
strated potential gains in efficiency from basing
analyses on the multiply imputed public-use sample
rather than on the smaller double-coded sample, even
though the actual 1980 codes are known on the latter
and unknown on the former.

4.2 Multiple Imputation for Missing Data in a
National Health Sur�ey

The National Health and Nutrition Examination
Survey (NHANES) is conducted by the National
Center for Health Statistics (NCHS) to assess the
health and nutritional status of the United States
population and important subgroups. The data from
NHANES are obtained through household interviews
and through standardized physical examinations.
NCHS has recently made available a database from
the third NHANES, in which multiple imputation
based on complicated multivariate models and iter-
ative simulation techniques was used to handle missing
data. This multiple-imputation project is significant
because it demonstrates the feasibility of generating
proper multiple imputations for a public-use sample
obtained by a complex survey design with many
observations and variables, varying rates of missing-
ness on key variables of interest, and various patterns
of nonresponse.

Documentation available with the database con-
tains descriptions of themodels andprocedures used to
multiply impute data for the third NHANES, as well
as descriptions and examples of how to analyze the
multiply-imputed data. Earlier work on the project is
summarized by Schafer et al. (1996). In particular, a
simulation study of the validity of multiple-imputation
interval estimates was conducted based on a hypo-
thetical population constructed from data from the
third NHANES as well as earlier versions of
NHANES. Results indicated that the imputation
procedures were successful in creating valid design-
based repeated-sampling inferences.

4.3 Multiple Imputation in a Study of Drinking
Beha�ior with Follow-up for Nonresponse

The Normative Aging Study was a longitudinal study
of community-dwelling men conducted by the Veter-
ans Administration in Boston. In a survey on drinking
behavior conducted as part of this study, a large
fraction of the men surveyed provided essentially
complete information, whereas for a smaller fraction,
there was background information available but no
information on drinking behavior. Because drinking
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behavior is a sensitive subject, there was concern that
such nonresponse might be nonignorable.

In a follow-up survey, information on drinking
behavior was obtained from about one-third of the
initial nonrespondents. Glynn et al. (1993) multiply
imputed data on drinking for the roughly two-thirds
of the initial nonrespondents who remained, under the
assumption that, in the stratum of initial non-
respondents, given the follow-up information as well
as the background information that had been collected
previously, nonresponse was now ignorable. It was
found that inferences about the effect of retirement
status on drinking behavior (adjusting for age) were
very sensitive to whether the multiply-imputed data or
only the data for the initial respondents were used.

4.4 A Contest: Multiply Imputing the Consumer
Expenditure Sur�ey

Raghunathan and Rubin (1997) describe a simulation
study to examine the frequentist properties of various
methods of generating multiple imputations that was
funded by the United States Bureau of Labor Statistics
(BLS). The simulation study used real data from the
Consumer Expenditure Survey (CES), which is the
most detailed source of expenditures, income, and
demographics collected by the US government. The
objective of the simulation study was to compare
frequentist performance of imputation-generation
methods that differed by whether they fully accounted
for parameter uncertainty and�or whether they con-
ditioned on all observed variables. The recommended
approach in the multiple-imputation literature is to
generate imputations that account for all sources of
uncertainty and condition on all observed infor-
mation. Some BLS staff questioned this recommen-
dation, preferring to use simpler methods for gene-
rating imputations that do not account for parameter
uncertainty and exclude some variables, in this case
measures of expenditure, because of concerns about
endogeneity.

The artificial population from which the simulation
samples were drawn consisted of complete reporters
from the CES. BLS staff generated 200 independent
samples, each of approximate size 500 from the
constructed population, then imposed an ignorable
monotone missing-data mechanism on each sample,
resulting in 200 incomplete samples. Two variables in
the samples had missing data: ethnicity and income.
The incomplete samples were then sent to the
multiple-imputation team, who were unaware of the
exact nature of the missing-data mechanism, for
analysis. All the variables used in the missing-data
mechanism as well as some other variables were
provided to the multiple-imputation team without
noting which were which.

The multiple-imputation team generated five impu-
tations for each incomplete sample under a variety of

approaches: accounting for parameter uncertainty and
using all variables, accounting for parameter uncer-
tainty but excluding some variables (expenditure
information), ignoring parameter uncertainty and
using all variables, and ignoring parameter uncertainty
and excluding some variables. The multiply-imputed
samples were sent to BLS for analysis. The results were
that the recommended method for generating impu-
tations, accounting for parameter uncertainty and
including all variables, produced confidence intervals
that had the nominal coverage whereas all of the other
methods produced intervals that undercovered, with
the method that ignored parameter uncertainty and
excluded expenditure information having the worst
performance.

4.5 Multiple Imputation in the Sur�ey of Consumer
Finances

Kennickell (1998) reported on the use of multiple
imputation for handling missing data and for dis-
closure limitation in the Survey of Consumer Finances
(SCF). The SCF is a triennial survey conducted by the
US Board of Governors of the Federal Reserve System
in cooperation with the Statistics of Income Division
of the Internal Revenue Service. The SCF is a major
source of detailed asset, liability, and general financial
information and includes over 2,700 questions. The
SCF is focused on the details of households’ finances,
and due to the sensitivity of this topic it suffers from
substantial unit and item nonresponse rates. In addi-
tion, because the SCF asks many questions about
monetary amounts, the skip patterns in the SCF are
very complex, resulting in complicated response pat
terns. These factors make direct analysis of the
incomplete SCF data extremely difficult for general
users.

To combat the problem of missing data in the SCF,
multiply-imputed versions of the SCF have been and
continue to be released to the public. The SCF multiple
imputations were generated using a novel variation of
the Gibbs sampling algorithm that combines great
modeling flexibility with computational tractability.
Multiple imputation is also being used for disclosure
limitation of income information in the SCF
Kennickell (1997), based on ideas put forth by Rubin
(1993) for protecting sensitive data by creating via
imputation completely artificial populations.

4.6 Handling ‘Don’t Know’ Sur�ey Responses in the
Slo�enian Plebiscite

The Republic of Slovenia separated from Yugoslavia
on October 8, 1991. One year before, Slovenians voted
on independence through a plebiscite. Of eligible
voters, 88.5 percent voted in favor of independence.
To predict the results of the plebiscite, the Slovenian
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government inserted questions into the Slovenian
Public Opinion (SPO) Survey that was conducted four
weeks prior to the plebiscite. The SPO is a face-to-face
survey of approximately 2,000 voting-age Slovenians
containing questions on many aspects of Slovenian
life, including education and health. It has been
conducted one to two times each year for the past 30
years. The plebiscite-related questions inserted into
the SPO had three possible responses: ‘yes,’ ‘no,’ and
‘don’t know’(DK). In some surveys DK is a valid
response, but in the plebiscite everyone votes either
‘yes’ or ‘no’ to the issue of independence, either by
voting in person or by staying home (effectively a ‘no’
vote). Hence, the DK responses to the SPO survey
question can be viewed as missing or masked data,
masking either a ‘yes’ or ‘no’ plebiscite response.

Rubin et al. (1995) analyzed the SPO results with
the goal of predicting the true percentage of voters in
favor of independence. They treated the DK responses
as missing data and considered ignorable and non-
ignorable missing-data mechanisms. Their prediction
from a straightforward ignorable model was very
accurate, while that from their most realistic non-
ignorable model was substantially far from the truth.
The results are particularly interesting because the
predictions were obtained before the true percentage
was known and indicate that simple ignorable models
can produce better answers than more complex and
seemingly more plausible nonignorable models.

5. Conclusion

Multiple imputation is a general approach for hand-
ling the pervasive and often challenging problem of
reaching statistically valid inferences from incomplete
data (seeStatisticalData,Missing). Itwasderived from
a Bayesian perspective but produces inference pro-
cedures that have excellent frequentist properties.
Generating multiple imputations can be difficult, and
fortunately computer software is appearing that aids
in this task (see below), but analyzing a multiply-
imputed data set was designed to be almost as easy as
analyzing a complete data set. A multiple-imputation
inference is obtained by applying a complete-data
inference procedure to each of the multiple data sets
completed by imputation and then combining these
estimates using simple combining rules. To learn more
about multiple imputation (see Rubin 1987, 1996 and
Schafer 1997).

There is currently only a limited amount of software
for generating multiple imputations under multi-
variate complete-data models and for analyzing multi-
ply-imputed data sets (i.e., completing the data sets,
running the complete-data analyses, and combining
the complete-data outputs), but the situation appears
to be rapidly improving. For generating imputations,
software to implement the methodology developed by
Schafer (1997) has been written for the S-PLUS
(Mathsoft 2001) statistical package and is freely

available on the Internet. This software includes
programs for multiple imputation in the contexts of
incomplete multivariate normal data, incomplete
categorical data, and incomplete data under the
general location model allowing both categorical and
multivariate normal variables.

A revised and expanded version of this software,
including facilities for easily analyzing multiply-
imputed data, has been incorporated into recent
release of S-PLUS. SOLAS (Statistical Solutions
2000), the first commercial product for multiple
imputation, combines a graphical user interface and
integrated environment for analyzing multiply-
imputed data with flexible and efficient methods of
generating imputations that exploit the computational
and modeling advantages of near monotone missing-
data patterns. SAS Institute is developing procedures
for analyzing and generating multiply imputed data
under a variety of parametric models. These pro-
cedures are expected to be available in the very near
future. The web site www.multiple-imputation.com
contains a fairly complete list of software for multiple
imputation and serves as source for news and events
associated with multiple imputation.
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Multistate Transition Models in

Demography

Demographic multistate models deal with the trans-
itions that members of a population may experience
during their lifetimes as they move from one state of
existence to another. These states may be demographic
ones, such as family status or occupational status, or
geographic ones, such as region of residence or place
of work, or more general social groups like classes in
school, electoral constituencies, and so on.

1. Increment-decrement Tables

During the 1960s and the 1970s, demographic work on
multistate life tables produced a generalization of
classical mathematical techniques used in demography

for more than 300 years (see Life Table). These new
models can be viewed as superimposing a set of two
or more life statuses on the single dimension of the
classical life table, which only has a live-to-dead
transition. For example, they can incorporate several
forms of decrement from an initial state, such as
mortality by cause of death in multiple-decrement
tables. They can also chain together a series of
multiple-decrement tables without permitting re-
entries into a state previously occupied, such as transi-
tions to rising educational levels in hierarchical tables.
They finally lead to more general nonhierarchical
increment-decrement tables, which accommodate re-
entrants into states and differentiate interstate
movesbybothoriginanddestination(LandandRogers
1982), as in multiregional migration models.

These models describe the dynamics of populations
where individuals in a given state are assumed to be
homogeneous: the probability to move from one state
to another is the same for all individuals in the same
state. Population heterogeneity can be accounted for
to some extent by increasing the number of possible
states.However, the introduction of a growing number
of subpopulations in order to ensure homogeneity in
each state quickly leads to group sizes so small as to
rule out all analysis. What is more, one can never be
sure of having taken into account every factor of
heterogeneity.

1.1 A Marko� Chain Formulation

Mathematics allows us to develop tools to describe
transitions between the various observed states. One
considers an individual life course as the result of a
stochastic process occurring in the given state space.
The time dimension may represent biological age or
duration since some initial event, for example, time
since entry into the labor force. This process is said to
satisfy the Markov property if its present state is all
that counts in predicting its future: what other states
were occupied previously by the individual has no
effect on the coming move. The future is independent
of the past except through the present. The process is
not always stationary, as transition probabilities may
depend on time. This leads to time-continuous
Markov chain models with a finite state space.

Consider a single sample path, and let I
i
(t)� 1 if it

is in state i at time t, with I
i
(t)� 0 otherwise. One

defines the transition intensity from state i to state j at
time t as

µ
ij
(t)� lim

∆t��

P (I
i
(t�∆t)� 1 � I

t
(t)� 1)

∆t
(1)

For increment-decrement tables only aggregate data
on flows between states are used; one does not use
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individual trajectories in the calculations. In some
cases transition intensities may be specified as given
functions that are known except for the value of
parameters that must be estimated from the observed
data. In other cases one uses approximations such as
piecewise constant intensities provided time intervals
are available over which the intensities can be taken as
constant. Once these transition intensities are esti-
mated, one may find the corresponding transition
probabilities for every suitable time period, for ex-
ample, the probability that an individual in state i at
time t

�
will be in state j at time t

�
. It is also useful to

estimate expected sojourn times in each state and
many other summaries of behavior. Finally, these
analyses may be completed using regression models
with aggregate characteristics for each state (see
E�ent-history Analysis in Continuous Time).

The availability of aggregate or contextual data
may invite the analyst to examine the effect that
characteristics of the groups studied have on group
behavior. The aggregate or contextual characteristics
are interpreted as a set of constraints that each
subpopulation imposes on its members (or corre-
sponding opportunities) and which influences their
behavior. For example, such an analysis may perhaps
reveal a positive association between the rate of
unemployment in a region and its out-migration rate.
But there is a real danger of inferring from such an
observation that individuals of this population who
are unemployed have a higher probability of out-
migrating from a region, whereas all that is identified
by the model is that a high rate of unemployment is
accompanied by a high rate of out-migration, whether
the individuals involved are economically active,
unemployed, or inactive. This type of mistaken in-
ference from group-level associations to individual
behavior is known as the ecological fallacy. Com-
mitting this fallacy is avoided in event-history analysis,
which is discussed later.

1.2 More Complex Models

The Markov chain assumption is restrictive and
constitutes a rough approximation for many demo-
graphic processes. For example, in migration analysis
one needs to account for duration dependence in the
propensity to move. There are also preferred patterns
of moves between regions; for instance, return moves
back to a region of origin are preferred to moves to
other regions. Such features can be taken into account
using more complex models.

The first way to analyze non-Markovian processes
is to expand the state space so that the process in the
new space is Markovian. Such an extension, however,
again leads to an increase of the amount of data
necessary to estimate the large number of transition
intensities beyond what is possible with the usual data

sets. A second possibility lies in the use of a semi-
Markov process. In such a model the probability of
moving at a given time can bear any arbitrary relation
to the duration of stay (Ginsberg 1971). Nevertheless,
any extension leaves out some property of the studied
process and even more complex models are needed.
For example, in the case of migration a semi-Markov
process is unable to take into account the higher
probability of return moves unless one introduces
information about previously occupied states.

2. Multistate E�ent-history Models

Increment-decrement tables are computed primarily
from aggregate data. It will normally be preferable to
use individual-level data instead. This approach allows
us to examine how events that occur to an individual
can influence their future life course and how personal
characteristics can give individuals behavior patterns
that are different from those of other individuals.
Event history models (see E�ent-history Analysis in
Continuous Time) have been developed to deal with
such information, mainly during the 1980s.

2.1 Interaction Between E�ents

Again a mathematical formulation helps us analyze
the issues involved (Andersen et al. 1993). Let P

i
(t) be

the number of individuals observed in state i just
before time t and let M

ij
(t) be the number of observed

transitions from state i to state j during the time
interval [0, t]. Then the vector M��M

ij
, i� j� is a

multivariate counting process where M
ij

has intensity
process µ

ij
(t)P

i
(t). Here µ

ij
(t) is the corresponding

transition intensity.
With these tools it is possible to follow each

individual and to study interactions between various
processes. Consider the links between family forma-
tion and urban migration in France, for example. In
this country, the metropolitan areas are centered on
Paris, Lyons, and Marseilles, and using data for the
years 1925 to 1950 Courgeau (1989) followed women
who lived in these areas or outside them on their 14th
birthday. For these women, childbearing intensities
for birth orders higher than one turned out to depend
strongly on whether they had migrated or not. For
women from outside the metropolitan areas, migra-
tion to such an area reduced their fertility by one third.
Conversely, migration to a nonmetropolitan area
brought about a sharp rise in fertility for women
from the cities. After migration, cumulative child-
bearing intensities were 1.4 to 2 times higher than for
those who remained in the metropolitan area where
they started out. Migration to a metropolitan area
attracted women whose fertility before migration was
already similar to that prevailing in the urban area,
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and they displayed selective behavior. Migration to a
less urbanized area attracted women whose fertility
before migration was similar to that of other women in
the urban area, and the women showed adaptive
behavior.

Conversely, the birth of successive children also
influenced women’s mobility; there is reciprocal de-
pendence. The intensity of moving to a metropolitan
area was reduced after each successive birth, but that
of moving in the opposite direction was increased
slightly by these births.

This analysis illustrates the complex dependencies
that can be observed between various dimensions of
behavior, in this case childbearing and migration. We
can speak of local dependence when there is a one-
sided influence of one process on the other without
reciprocity (Schweder 1970), and of total indepen-
dence if at any time each event occurs independently of
the other, though this rarely occurs in practice. For
even more complex dependencies, see Courgeau and
Lelie� vre (1992).

It is possible to enlarge the ambit of the analysis to
cover situations with even more states. For example,
one can consider studying fertility occurring in various
types of partnership (marriage or cohabitation), or
interactions between fertility and changes of residence.

2.2 Population Heterogeneity

Suppose that each individual carries a collection of
possibly time-dependent characteristics which may
change at distinct points in time due to outside
influences and also on the influence of the individual’s
own previous life history. The effect of these charac-
teristics on the events of interest is investigated via a
time-dependent regression model, which may be a
generalization of the Cox (1972) model and may allow
us to model the hazard or intensity using fixed and
time-dependent covariates.

Consider an individual k with a vector of possibly
time-varying characteristics Zk(t) at time t. We write
his hazard rate (or intensity) for a transition from state
i to state j as

µk

ij
(t)�µ�

ij
(t)exp �β

ij
Zk(t)� (2)

where the baseline hazard (intensity) µ�
ij
(t) is the same

for all individuals and each β
ij
is a vector of parameters

that measure the impact of the covariates. Individual-
level covariates may be binary (being married or not),
polytomous (being (a) economically active and em-
ployed, (b) unemployed, or (c) economically inactive),
a feature that can be treated as continuous (such as
income), or even more diverse. An analysis based on
such a model can reveal whether individuals who are
unemployed have a higher probability of migrating
out of a region than employed individuals, for
instance, a result which cannot be shown with
aggregate data.

Courgeau (1989) used such a model to reconsider
the interaction between the birth of the third child and
mobility, taking into account individual characteris-
tics. Some of these characteristics turned out to be
affected by the migration process in France. Being the
daughter of someone engaged in agriculture had an
effect on such a birth irrespective of whether the
woman lived in a metropolitan area or not, for
instance. Before migration this would delay the birth,
but after a move the effect disappeared. Other aspects
of behavior were not affected by this migration. For
example, if a woman had a large number of siblings,
she would be more likely to have a third child
irrespective of whether she came from a rural or an
urban background. Once these different effects were
taken into account, the migration to metropolitan
areas continued to induce a marked reduction in the
chance of giving birth to a third child, whereas
migration to less urbanized areas always raised fer-
tility.

However, as one can never be sure to have collected
information on all aspects that might explain a given
behavior, unobserved heterogeneity may be an issue.
When it is independent of the characteristics observed,
it reduces the absolute value of the estimates of
regression parameters β

ij
that represent the effect of

observed characteristics, but it does not change their
sign (Bretagnole and Huber-Carol 1988). When the
observed characteristics turn out to have a significant
effect, one can then conclude that this will not be
modified by independent unobserved heterogeneity;
but when no significant effects are found, a real effect
can be disguised by unobserved heterogeneity.

There are various ways of accounting for unob-
served heterogeneity, but a common procedure is to
posit a set of individual-level scalar random effects Vk

ij

that are added in the exponent of the intensity
function, as in

µk

ij
(t)�µ�

ij
(t)exp �β

ij
Zk(t)�Vk

ij
� (3)

These randomvariables are then supposed to represent
selectively and�or heterogeneity in the population by
picking up effects of covariates that are not included in
the intensity-regression analysis.

Even when these powerful tools are used, care is
needed, given that one frequently specifies behavior as
influenced only by the characteristics of the individual.
The danger here is of committing the atomistic fallacy
if no attention is paid to the context in which human
behavior occurs. In point of fact, this context often
does have an influence, in which case it is fallacious to
consider individuals in isolation from the constraints
and opportunities imposed by the society and milieu in
which they live. Contextual variables may be aggre-
gates of individual level characteristics (such as the
percent married in the individual’s region of residence)
or general contextual characteristics (such as the
number of hospital beds in the same region or its
political color). More complex analytical procedures
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can also be employed (such as the average income or
the correlation between income and matrimonial
status).

Formally, contextual variables appear in the for-
mulas above simply as factors Zk(t) whose values are
common to all individuals k who live in the same
context.

3. Contextual and Multile�el Analysis

The need to introduce the influence of contextual
characteristics has given rise to the idea of working
simultaneously on different levels of aggregation with
the aim of explaining a behavior which is treated as
individual rather than aggregated as in increment-
decrement tables. This removes the risk of committing
the ecological fallacy, since a characteristic on the
aggregate or contextual level is only used to measure
an influence that may be different from its equivalent
at the individual level. It is introduced not as a
substitute but as a feature of the subpopulation, a
feature that influences the behavior of an individual
who belongs to it. And the atomistic fallacy is also
eliminated once the context in which the individual
lives is specified correctly in the analysis.

The main limitation of contextual analysis is that
the behaviors of individuals in the same context are
treated as independent. Such an assumption is usually
not true, as the behavior of an individual in a group
often depends on other individuals in the same group.
Think of members of a family or household, or citizens
of a town. One may need to take into consideration the
observed social structure of a group and the inter-
actions that exist between its members as well as
changes in such interactions over time (Lelie� vre et al.
1998). Ignoring within-group dependence may lead to
estimated variances of contextual effects that are
biased downward, making confidence intervals too
narrow. To handle this problem one extends the
contextual model, following a development that took
place during the late 1980s and in the 1990s. Here is a
quick sketch of the main principles of such an
extension.

Suppose that individuals are organized into groups
and that individual k in group h has transition
intensities of the form

µkh

ij
(t)�µ�

ij
(t)exp �β

ij
Zkh(t)�Vkh

ij
� (4)

Observed dependences may be picked up through the
specification of the Zkh(�). To model unobserved
dependence between individuals, introduce a set of
group-specific random variables Wh

ij
and replace Eqn.

(4) by

µkh

ij
(t)�µ�

ij
(t)exp �β

ij
Zkh(t)�Vkh

ij
�W h

ij
� (5)

Modern software like aML(seeLillard andPanis 2000)
can handle analyses of such models. There is much
interest currently in how one can identify sensible

distributions for the heterogeneity variables �V kh

ij
� and

�W h

ij
� (‘mixing distributions’) (see Horowitz 1999).

Multilevel analysis can be extended to more than
two levels. The simplest and more widely used struc-
ture is hierarchical: each level is formed by grouping
together of all units of the previous level: pupils are
grouped in classes, which in turn are in schools, which
are perhaps divided between the state and private
sector, and so on. The relationship between the levels
can be more complicated: individuals can be grouped
in towns of ascending size order, but distinguished
also between administrative, industrial, and tourist
centers, for example. In this case there is a cross-
classification that includes towns being classified by
size and by function, say. It is of course, possible to
have relationships that combine hierarchical and
cross-classifications. For example, individuals may be
classified by type of residential neighborhood and by
type of place of work (cross-classification), which are
themselves placed in a hierarchical classification of
parishes and regions.

It is not necessary to study a single process alone, as
when moves between different states of one kind are
considered independently of other changes occurring
simultaneously in other life domains. Dynamic multi-
level event-history analysis can be used to study several
interrelated processes at the same time. For instance,
the study of fertility in the various regions of a country
can be carried out, in principle, simultaneously with a
study of migration between the regions, and this may
be useful since some women change residence between
the regions during their reproductive period.

4. Conclusion

Improvements in multistate analysis such as that
sketched here are the subject of current research. One
can expect much future development in the epis-
temological bases, methods of measurement, and
procedures of analysis of a dynamic theory of human
behavior along these lines.

See also: Ecological Fallacy, Statistics of; Event
Sequence Analysis: Methods; Regression Disconti-
nuity Design
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D. Courgeau

Multivariate Analysis: Classification and

Discrimination

The need for classification arises in most scientific
pursuits. Typically, there is interest in classifying an
entity, say, an individual or object, on the basis of
some characteristics (feature variables) measured on
the entity. This classification is usually undertaken in
two main contexts. In the first context, there is a finite
number, say g, of predefined distinct populations,
categories, classes, or groups, and the entity to be
classified is assumed to belong to one (and only one) of
these g possible groups. In order to assist with the
construction of a classification rule for this purpose,
there are usually available so-called training data from
each group; that is, these training data comprise the
features measured on some entities that are classified
with respect to the g underlying groups. In statistical
terminology, this classification process is referred to as
discriminant analysis, while it is referred to as super-
�ised learning or learning with a teacher in pattern
recognition and machine learning.

In the second context the classification of some
entities is undertaken on the basis of their feature data
in the absence of any prior knowledge on the existence
of distinct groups. In this case, the primary purpose of
the classification is to put the entities into a number of
clusters so that entities within a cluster tend to have

more similar features than those in different clusters.
In statistics, this process is referred to as cluster
analysis; see Statistical Clustering. In this article,
attention is confined to discriminant analysis.

1. Discriminant Analysis

It is supposed that an entity belongs to one of g
possible groups, denoted by G

�
,…, G

g
, and that there

is a (feature) vector x containing p variables that can
be measured on the entity. The group-membership of
the entity is denoted by the categorical variable z,
where z� i implies that the entity belongs to G

i
(i�

1,…, g). In this notation, the topic of discriminant
analysis may be viewed as being concerned with the
relationship between z and the feature vector x. Within
this broad topic, there is a spectrum of problems that
corresponds to the inference-decision spectrum in
statistical methodology. At the decision end of the
scale, the group membership of the entity is unknown
and the intent is to make an outright assignment of the
entity to one of the g possible groups on the basis of x.
That is, in terms of the present notation, the problem
is to estimate z solely on the basis of x. An example in
which an outright assignment is required concerns the
rejection or acceptance of loan applicants by a
financial institution. For this decision problem there
are two groups with, say G

�
, referring to applicants

who will service their loans satisfactorily, and G
�

to
thosewho do not. The feature vector x for an applicant
contains information such as age, income, and marital
status. A rule based on x for allocating an applicant to
either G

�
or G

�
(that is, either accepting or rejecting the

loan application) can be formed from an analysis of
the feature vectors of past applicants from each of the
two groups.

At the other extreme end of the spectrum, no
assignment of the entity to one of the possible groups
is intended. Rather the problem is to draw inferences
about the relationship between z and the feature
variables in x. An experiment might be designed with
the specific aim to provide insight into the predictive
structure of the feature variables. For example, a
political scientist may wish to determine the socio-
economic factors that have the most influence on the
voting patterns of a population of voters. Between
these extremes lie most of the everyday situations in
which discriminant analysis is applied (Hand 1997,
McLachlan 1992, Ripley 1996).

2. Allocation Rules

Let r(x) denote an allocation rule, where r(x)� i
implies that an entity with feature vector x is to be
assigned to the ith group G

i
. The allocation rates

associated with this rule r(x) are denoted by e
ij
(r),
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where e
ij
(r) is the probability that a randomly chosen

entity from G
i
is allocated to G

j
(i, j� 1,…, g). For a

diagnostic test using the rule r(x) in the context where
G

�
denotes the absence of a disease or condition and

G
�
its presence, the error rate e

��
(r) corresponds to the

probability of a false positive, while e
��

(r) is the
probability of a false negative. The correct allocation
rates e

��
(r) and e

��
(r) are known as the sensitivity and

specificity, respectively, of the diagnostic test.
Decision theory provides a convenient framework

for the construction of discriminant rules in the
situation where an outright allocation of an unclassi-
fied entity is required. For given x, the expected loss or
risk for allocation performed on the basis of the rule
r(x) is equal to Σg

i=�
τ
i
(x)Q[i, r(x)], where, for any u

and �, Q[u, �]� 0 for u� � and 1 for u� �, and where
τ
i
(x) is the posterior probability that the entity belongs

to G
i
which, by Bayes’ theorem, can be expressed as

τ
i
(x)�π

i
f
i
(x)�f(x) (i� 1,…, g) (1)

In Eqn. (1), f
i
(x) denotes the density of the feature

vector X in group G
i
, f(x)�Σg

i=�
π

i
f
i
(x) is the uncon-

ditional density of X, and π
i

denotes the prior
probability that the entity belongs to G

i
. The costs of

misallocation have been assumed to be zero here for a
correct allocation and unity for a misallocation from
one group to another.

An optimal rule of allocation can be defined by
taking it to be the one that minimizes the conditional
risk at each value x of the feature vector. In decision-
theory language, such a rule is said to be a Bayes’ rule.
It follows that the Bayes’ rule r

o
(x) assigns the entity to

the group to which it has the highest posterior
probability of belonging under the specified utility
function.

3. Sample-based Allocation Rules

In practice, the group-conditional densities f
i
(x) are

usually unknown. A basic assumption in discriminant
analysis is that in order to estimate the unknown
group-conditional densities there are entities of known
origin on which the feature vector X has been recorded
for each. These data are referred to in the literature as
either the initial, reference, design, training, or learning
data.

The initial approach to the problem of forming a
sample discriminant rule, and indeed to discriminant
analysis in its modern guise, was by Fisher (1936). In
the context of g� 2 groups, he proposed that an entity
with feature vector x be assigned on the basis of the
linear discriminant function aTx, where a maximizes
an index of separation between the two groups. The
index was defined to be the magnitude of the difference
between the group-sample means of aTx normalized
by the pooled sample estimate of its assumed common
variance within a group.

To consider the formation of sample rules in
general, we need to consider the sampling designs
under which the training data T have been realized.
There are two major schemes: joint or mixture
sampling and z-conditional or separate sampling.
They correspond respectively to sampling from the
joint distribution of Y� (XT, ZT)T and to sampling
from the distribution of X conditional on z. The first
design applies to the situation where the feature vector
and group of origin are recorded on each of n entities
drawn from a mixture of the possible groups. Mixture
sampling is common in prospective studies and diag-
nostic situations. In a prospective study design, a
sample of individuals is followed and their responses
recorded. With separate sampling in practice, the
feature vectors are observed for a sample of n

i
entities

taken separately from each group G
i
, and so it is

appropriate to retrospective studies.
An obvious way of forming a sample-based al-

location rule r(x; t) is to take it to be an estimated
version of the Bayes’ rule τ

o
(x), where the posterior

probabilities of group-membership τ
i
(x) are replaced

by some estimates τ�
i
(x; t) formed from the training

data t. A common approach, referred to as the
sampling approach, is to use the Bayes’ formula
(Eqn. (1)) to formulate the τ

i
(x) through the group-

conditional densities f
i
(x). With the fully parametric

approach to this problem, the group-conditional den-
sities f

i
(x) are assumed to have specified functional

forms except for a finite number of parameters to be
estimated. A commonly used parametric family for the
f
i
(x) for continuous feature data is the normal with

either a linear or quadratic rule in x being obtained
depending on whether the group-covariance matrices
are taken to be equal or unequal. A compromise
between linear and quadratic discriminant analyses is
regularized discriminant analysis (Friedman 1989).

There is also the direct approach (the diagnostic
paradigm) to the estimation of the τ

i
(x), using either

nonparametric estimates as with nearest-neighbor
methods or parametric estimates via the logisticmodel.
With the latter approach, it is the ratios of the group-
conditional densities that are being modeled. The
fundamental assumption of the logistic approach is
that these ratios are linear, which is equivalent to
taking the log (posterior) odds to be linear. The
linearity here is not necessarily in the basic variables;
transforms of these may be taken.

Another method for the direct modeling of the
group-posterior probabilities is to use neural networks
(Bishop 1995), which have been coming under in-
creasing attention by statisticians; see Ripley (1996).
For example, with a two-layered feed-forward
neural network with m hidden units in the case
of g� 2 groups, τ

�
(x), is modeled as τ

�
(x)�

φ(w
��

�Σm

k=�
w

�k
u
k
), where u

k
�φ(w

��k
�Σp

h=�
w

�hk
(x)

h
) is the value of the kth hidden unit, and

the w
�hk

, w
�k

are parameters known as weights; φ(u) is
the so-called activation function, often taken to be the
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sigmoid function, φ(u)� 1�(1�e−u). Neural networks
are fitted mostly using back propagation, which is
essentially gradient descent using the chain rule, but
the EM algorithm has been used too recently. By the
inclusion of an appropriate number of hidden units in
the hidden layer (or layers), neural networks can
handle nonlinear boundaries between the groups.

An advantage of the logistic and neural network-
based rules is that they can handle discrete feature
variables. Also, the multinomial distribution can be
used to model the group-conditional probabilities for
discrete feature variables. But unless the number m of
multinomial cells is very small or the sample size n is
extremely large, some of the cells will contain no
observations and so some form of smoothing has to be
applied. The nonparametric estimates of the multi-
nomial cell probabilities under the assumption of
independence of all the p feature variables may impose
too high a degree of smoothing on the multinomial
estimates. Hence the aim of smoothing is to provide a
degree of smoothing intermediate to that obtained
under the extremes of the full multinomial and
independence models.

To illustrate the construction of sample-based al-
location rules, we consider the construction of a
discriminant rule for the problem of assessing loan
applications, as mentioned in Sect. 1. Here the ap-
plicant for a loan is a company and the feature vector
contains information on its key financial characteris-
tics. For the purposes of our illustration, we consider
the case where there are p� 2 feature variables which
are the first two principal components of three
financial ratios concerning the debt, liquid assets, and
working capital of a company. In Fig. 1, we have
plotted the boundary

τ�
�
(x

j
; t)� τ�

�
(x

j
; t)

for the sample version of the Bayes’ rule (the sample
linear discriminant rule) formed under the assumption
that the feature vector has a bivariate normal dis-
tribution with a common group-covariance matrix in
each of the two groups G

�
and G

�
, corresponding to

good (satisfactorily serviced) and bad (unsatisfactorily
serviced) loans. It can be seen that the overall error
rate of this rule reapplied to the training data (its
apparent error rate) is not as low as that of the
quadratic rule formed without the restriction of a
common group-conditional covariance matrix for the
feature vector X. With its curved boundary, the
quadratic rule misallocates only four (all bad) loans.
One should be mindful, however, that the apparent
error rate provides an optimistic assessment of the
accuracy of a discriminant rule when it is applied to
data not in the training set (see next section). We have
also plotted in Fig. 1 the boundary of the rule obtained
by modeling the distribution of the feature vector X by
a two-component normal mixture, which results in the
misallocation of one bad loan at the expense of

Figure 1
Boundaries of linear rule (solid line), quadratic rule
(dashed line), and mixture model-based rule (dotted
line); crosses and circles denote good and bad loans,
respectively

misallocating two good loans. The latter rule is an
example of a more flexible approach to classification
than that based on the assumption of normality for
each of the group-conditional distributions, as to be
considered now.

4. Flexible Discriminant Rules

A common nonparametric approach to discriminant
analysis uses the kernel method to estimate the group-
conditional densities f

i
(x) in forming an estimate of the

Bayes’ rule. More recently, use has been made of finite
mixture models, mainly normal mixtures, to provide
flexible rules of discrimination (Hastie and Tibshirani
1996). Mixture models provide an extremely flexible
way of modeling a density function (McLachlan and
Basford 1988, McLachlan and Peel 2000), and can be
fitted in a straightforward manner via the EM algo-
rithm (McLachlan and Krishnan 1997, McLachlan et
al. 1999). Among other work on flexible discrim-
ination, there is the FDA (flexible discriminant anal-
ysis) approach based on nonparametric regression (see
Hastie and Tibshirani 1996). The generic version of
FDA based on smoothing splines proceeds by expan-
ding the predictors in a large (adaptively selected)
basis set, and then performing a penalized dis-
criminant analysis in the enlarged space using a linear
discriminant or a normal mixture model-based rule.
The class of nonlinear regression methods that can be
used include additive models, the multivariate adap-
tive regression spline (MARS) model, projection
pursuit regression, and neural networks. In machine
learning, there has been increasing attention in the
case of two groups given to nonlinear rules based on
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the foundations of support vector machines, as deve-
loped by Vapnik (2000). With this approach, the initial
feature space is mapped into a higher dimensional
space by choosing a nonlinear mapping and then
choosing an optimal separate hyperplane in the
enlarged feature space.

A rather different approach to the allocation prob-
lem as considered up to now, is to portray the rule in
terms of a binary tree. The tree provides a hierarchical
representation of the feature space. An allocation is
effected by proceeding down the appropriate branches
of the tree. The classification and regression tree
(CART) methodology of Breiman et al. (1984) has
contributed significantly to the growing popularity of
tree classifiers; see also the C4.5 decision-tree learning
algorithm of Quinlan (1993). In the context of tree
classifiers in particular, there has been growing interest
in the use of boosting, which is one of the most
important recent developments in classification meth-
odology. Algorithms like the Adaboost algorithm of
Freund and Schapire (1996) and the bagging algorithm
of Breiman (1996) can often improve performance of
unstable classifiers like trees or neural nets by sequen-
tially applying them to reweighted versions of the
training data and taking a weighted majority vote of
the sequence of classifiers so formed. The test error of
the weighted classifier usually does not increase as its
size increases, and often is observed to decrease even
after the training error reaches zero. Friedman et al.
(2000) have exhibited the link of boosting to statistical
ideas on additive fitting.

A guide to the performance of a given discriminant
rule can be obtained by applying it to the training from
which it was formed and noting the proportion of
these observations misallocated (the apparent rate).
However, it is well known that the apparent error rate
gives too optimistic a view on how the rule might
perform on future cases; see McLachlan (1992, Chap.
10) for an account of error-rate estimation. One way
of correcting for this bias is to use cross-validation, but
it produces an estimate that often is more highly
variable than the apparent error rate. This led Efron
(1983) to consider his so-called .632 estimator, which
is a weighted sum of the apparent error rate and the
bootstrap error rate at an original data point not in the
training set t; see Efron and Tibshirani (1997) for an
improved version known as the .632� estimator. The
bootstrap methodology can be used also to estimate
the variability in the errors and in other quantities of
interest, such as the estimated parameters in the form
of the estimated rule.

An excellent summary of available software and
algorithms for discriminant analysis has been given by
the Panel on Discriminant Analysis, Classification and
Clustering (1989); see also Huberty (1993) and Michie
et al. (1994).

In conclusion, discriminant analysis is concerned
with the construction of allocation rules for the
assignment of unclassified entities to distinct groups in

the situation where there are data on entities of known
group of origin (training data). In the past, linear rules
such as those based on Fisher’s linear discriminant
function were commonly used in practice. In recent
times with the wide availability of high speed com-
puters, there has been increasing attention given to the
development of more complex nonlinear rules such as
those based on flexible parametric models, neural
networks, support vector machines, and classification
trees.

See aslo: Multivariate Analysis: Discrete Variables
(Logistic Regression); Multivariate Analysis: Discrete
Variables (Loglinear Models); Multivariate Analysis:
Discrete Variables (Overview); Multivariate Analysis:
Overview

Bibliography

Bishop C M 1995 Neural Networks for Pattern Recognition.
Oxford University Press, Oxford, UK

Breiman L 1996 Bagging predictors. Machine Learning
24: 123–40

Breiman L, Friedman J H, Olshen R A, Stone C J 1984
Classification and Regression Trees. Wadsworth, Belmont, CA

Efron B 1983 Estimating the error rate of a prediction rule:
improvement on cross-validation. Journal of the American
Statistical Association 78: 316–31

Efron B, Tibshirani R 1997 Improvements on cross-validation:
the .632� bootstrap method. Journal of the American Stat-
istical Association 92: 548–60

Fisher R A 1936 The use of multiple measurements in taxonomic
problems. Annals of Eugenics 7: 179–88

Freund Y, Schapire R E 1996 Experiments with a new boosting
algorithm. In: Saitta L (ed.) Machine Learning: Proceedings of
the Thirteenth International Conference. Morgan Kaufmann,
San Francisco, pp. 148–56

Friedman J H 1989 Regularized discriminant analysis. Journal
of the American Statistical Association 84: 165–75

Friedman J H, Hastie T, Tibshirani R 2000 Additive logistic
regression: a statistical view of boosting. Anuals of Statistics
28: 337–407

Hand D J 1997 Construction and Assessment of Classification
Rules. Wiley, New York

Hastie T, Tibshirani R 1996 Discriminant analysis by Gaussian
mixtures. Journal of the Royal Statistical Society B 58: 155–76

Huberty C J 1994 Applied Discriminant Analysis. Wiley, New
York

McLachlan G J 1992 Discriminant Analysis and Statistical
Pattern Recognition. Wiley, New York

McLachlan G J, Basford K E 1988 Mixture Models: Inference
and Applications to Clustering. Marcel Dekker, New York

McLachlan G J, Krishnan T 1997 The EM Algorithm and
Extensions. Wiley, New York

McLachlan G J, Peel D 2000 Finite Mixture Models. Wiley, New
York

McLachlan G J, Peel D, Basford K E, Adams P 1999 The
EMMIX software for the fitting of mixtures of normal and
t-components. Journal of Statistical Software 4(2)

Michie D, Spiegelhalter D J, Taylor C C (eds.) 1994 Machine
Learning, Neural and Statistical Classification. Ellis Horwood,
Chichester, UK

10217

Multi�ariate Analysis: Classification and Discrimination



Panel on Discriminant Analysis, Classification, and Clustering
1989 Discriminant analysis and clustering. Statistical Science
4: 34–69

Quinlan J R 1993 C4.5: Programs for Machine Learning.
Morgan Kaufmann, San Mateo, CA

Ripley B D 1996 Pattern Recognition and Neural Networks.
Cambridge University Press, New York

Vapnik V N 2000 The Nature of Statistical Learning Theory, 2nd
edn. Springer, New York

G. McLachlan

Multivariate Analysis: Discrete Variables

(Correspondence Models)

1. Introduction

Correspondence models extract information on the
association between categorical variables. As in cor-
respondence analysis (see Scaling: Correspondence
Analysis), correspondence models are based on a
canonical parametrization of the joint distribution of
the variables. Traditional correspondence analysis
(Benze� cri 1973, Greenacre 1984, Hill 1974, Nishisato
1980, Gifi 1990) is concerned with methods used for
description and detection of patterns of association
between variables via graphical displays, and does not
consider the role of random sampling in the generation
of the observed data from a population with an
associated probability model. In contrast, corre-
spondence models are explicitly concerned with in-
ferential methods for the study of probability models
which are fitted to observed data under the assumption
that the data have been obtained by random sampling
(Goodman 1985, 1986, Gilula and Haberman 1986,
1988). The parameterizations used in correspondence
models may still be used to construct descriptive
measures and graphs; however, unlike in traditional
correspondence analysis, correspondence models
involve formal statistical methods such as tests of
goodness of fit and approximate confidence intervals
for parameters. Development of correspondence
models is most straightforward in the case in which the
relationship of two categorical random variables is
studied (Sect. 2). When more than two variables are
involved, correspondence models may involve a divi-
sion of the categorical variables into two groups (Sect.
3). Correspondence models based on multiple cor-
respondence analysis are much more difficult to con-
struct (Sect. 4).

2. Bi�ariate Correspondence Models

Let X and Y be two categorical random variables with
respective ranges consisting of I and J categories
indexed from 1 to I, and from 1 to J, respectively. The
joint probability distribution of X and Y may be

characterized by the I by J matrix pXY of joint
probabilities pXY

ij
�P(X� i, Y� j), 1� i�I, 1�

j� J. The marginal probability distributions of X
and Y may be characterized by the marginal prob-
abilities pX

i
�P(X� i), 1� i� I, and pY

j
�P(Y� j),

1� j� J. For simplicity, assume that pX

i
� 0 for

1� i� I and pY

j
� 0 for 1� j� J. The entire family of

correspondence models for bivariate distributions is
based on the canonical decomposition (Hirschfeld
1935, Fisher 1940)

pXY

ij
� pX

i
pY

j

E

F

1� �
M

m=�

ρ
im

µ
im

ν
jm

G

H

(1)

where M�min(I�1, J�1),
1� ρ

�
� ρ

�
� � � ρ

M
� 0

�
I

i=�

pX

i
µ

im
� �

J

j=�

pY

j
ν
jm

� 0, 1�m�M (2)

and

�
I

i=�

pX

i
µ

im
µ

im� � �
J

j=�

pY

j
ν
jm

ν
jm� �

1

2
3

4

1, 1�m�m��M

0, 1�m�m��M

(3)

In (1), (2), and (3), for each integer m from 1 to M,
the parameter ρ

m
is the mth canonical correlation, the

score µ
im

is the mth canonical score of category i of
variable X, 1� i� I, and the score ν

jm
is the mth

canonical score of category j of variable Y. Let the mth
canonical variable µ

Xm
associated with X be the

random variable with value µ
im

for X� i, and let the
mth canonical variable µ

Ym
associated with Y denote

the random variable with value ν
jm

for Y� j. Then µ
Xm

and ν
Ym

both have mean 0 and variance 1, and ρ
m

is the
correlation of the canonical variables µ

Xm
and ν

Ym
. In

addition, if 1�m�m��M, then the canonical var-
iables µ

Xm
and µ

Xm� of X are uncorrelated, and the
canonical variables ν

Ym
and ν

Ym� of Y are uncorrelated.
For some M* between 1 and M, graphical display of

category i of X may be based on the observed scores
µ

im
for 1�m�M* and graphical display of category

j of Y may be based on the observed scores ν
jm

for
1�m�M*. An alternative approach uses graphical
displays for row category i based on the correspon-
dence scores ρ

m
µ

im
for 1�m�M* and graphical

displays for column category j based on the cor-
respondence scores ρ

m
ν
jm

for 1�m�M*.
Formal inference for canonical models has generally

been based on maximum likelihood. Computation of
maximum-likelihood estimates has been attempted by
use of a cyclic algorithm (Goodman 1985) and by use
of a scoring algorithm for parameters subject to
constraints (Gilula and Haberman 1986). Goodness of
fit has typically been examined by use of likelihood-
ratio andPearson chi-square statistics. In typical cases,
a chi-square approximation can be applied when the
model is true. If the model only assumes that ρ

m
� 0
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Table 1
Cross-classification of origin by principal worry

Origin

Principal worrya

ENR SAB MIL POL ECO OTH MTO PER

A�A 61 70 97 32 4 81 20 104
E�A 104 117 218 118 11 128 42 48
fA�A 8 9 12 6 1 14 2 14
fE�A 22 24 28 28 2 52 6 16
fI�I 5 7 14 7 1 12 0 9

Source: Guttman (1971).
aColumns are: ENR, enlisted relative; SAB, sabotage; MIL, military situation; POL, political situation; ECO, economic situation; OTH, other; MTO,
more than one worry; and PER, personal economics. Rows are: A�A, Africa or Asia; E�A, Europe or America; fA�A, father from Africa or Asia;
fE�A, father from Europe or America; and fI�I, father and self from Israel.

Table 2
Estimated canonical parameters for model with two
pairs of scores

Principal worry Score 1 Score 2

ENR �0.0573 �0.2380
SAB �0.0096 �0.2880
MIL �0.5121 �1.0690
POL �1.2270 0.6685
ECO �0.6866 0.0811
OTH 0.0692 1.7794
MTO �0.5203 �1.1601
PER 2.4428 �0.2684

Origin Score 1 Score 2

A�A 1.3472 �0.4105
E�A �0.8663 �0.4678
fA�A 1.1632 0.7179
fE�A �0.2830 2.6321
fI�I 0.4120 0.8064

for m�M*, then the chi-square approximations have
(I�M*�1) ( J�M*�1) degrees of freedom.

As a statistical model, (1) is a saturated model, for
no restrictions are imposed on the joint probabilities
pXY

ij
. Goodman (1985, 1986) and Gilula and Haberman

(1986) consider models in which the canonical cor-
relations ρ

m
are assumed 0 for m�M* for some M*

between 0 and M. The case of M*� 0 leads to the
conventional model of independence of the variables
X and Y. The case of M*�M is the saturated model
in which no restrictions are imposed. The most
common nontrivial case has M*� 1. Models are also
considered in which linear restrictions are imposed on
the scores µ

im
and ν

jm
for m�M*.

As an example, consider the data in Table 1
(Guttman 1971) on the origin of Israeli adults versus
their principal worry. Several cells in the table have
small values, so some care must be exercised in
interpretation of customary large-sample approxi-
mation. Nonetheless, it is worth noting that the model
with a single nonzero canonical correlation (ρ

m
� 0

for m� 1) yields a likelihood-ratio chi-square of 29.35
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First worry score

Figure 1
Correspondence analysis scores for worry

S
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ig

in
 s

co
re

First origin score

Figure 2
Correspondence analysis scores for origin

on 18 degrees of freedom, so that the fit is relatively
poor. On the other hand, the model with two nonzero
canonical correlations (ρ

m
� 0 for m� 2) yields a

likelihood-ratio chi-square of only 6.49 on 10 degrees
of freedom, so that the fit is quite satisfactory. The
estimated canonical correlations are 0.245 and 0.124.
These results suggest a modest relationship between
the variables under study. The maximum-likelihood
estimates of the canonical scores are provided in Table
2. Fig. 1 provides correspondence scores for the
column variable, and Fig. 2 provides correspondence
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scores for the row variable. Results suggest a con-
trast between personal worries and other concerns,
especially political ones, with subjects of Asian or
African background more likely to express personal
worries than subjects of European or American
background. The second dimension of background
appears to involve a contrast between subjects born in
Israel with fathers of European or American back-
ground and other subjects. Subjects born in Israel with
fathers from Europe or America are more likely to cite
more than one worry than are other subjects.

3. Two Groups of Categorical Variables

Extension of correspondence models to apply to more
than two categorical variables is a nontrivial matter.
The simplest approach is appropriate if the variables
can be divided into two groups (Gilula and Haberman
1988). In this case, each group of variables can be
regarded as a categorical variable with many cat-
egories, and correspondence analysis methods for the
bivariate case can be applied. For example, in addition
to the categorical random variables X and Y of Sect. 2
let an additional categorical random variable Z be
defined with values from 1 to K� 2. As an example,
Gilula and Haberman (1988) consider an example
with X equal to education level, Y equal to religion,
and Z equal to attitude toward legal nontherapeutic
abortions. Each variable in this example involves a
classification into three categories, so that I, J, and K
are 3. In general, let pXYZ

ijk
be the joint probability that

X� i, Y� j, and Z�k. Then

pXYZ

ijk
� pXY

ij
pZ

k

E

F

1� �
M

m=�

ρ�
m
µ�

ijm
ν�
km

G

H

, (4)

where M is the minimum of IJ�1 and K�1, the ρ�
m

are
nonnegative and nonincreasing in m,
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(6)

Various restrictions may be imposed on the canonical
parameters. For example, if Y and Z are conditionally
independent given X, then ρ

m
� 0 for any m�(�1)

and µ�
ijm

depends only on i for ρ
m

� 0. For other
examples, see Gilula and Haberman (1988).

4. Multiple Correspondence Analysis

Multiple correspondence analysis, another approach
to extension of correspondence analysis to the study of
two or more categorical variables, appears in Guttman
(1941). Multiple correspondence analysis can be re-
garded as a special case of correspondence analysis.
For illustrative purposes, the case of two and three
variables will be considered.

Consider the case of two categorical random var-
iables X and Y defined as in Sect. 2. In a multiple
correspondence analysis of X and Y, a canonical
analysis is used to predict the joint variable (X, Y)
from either X or Y, where X or Y is chosen at random.
Formally, (X, Y) is predicted by the pair (U, V),
where V is a random variable independent of X and Y
such that V assumes the values 1 and 2 with equal
probability. The variable U is X if V is 1, and U is Y if
V is 2. when V� 1, then U�X, so that prediction of
(X, Y) reduces to prediction of Y by X. When V� 2,
then U�Y, so that prediction of (X, Y) reduces to
prediction of X by Y. The canonical analysis in this
case is closely related to conventional canonical
analysis of the variables X and Y.

For multiple correspondence analysis of the three
categorical variables X, Y, and Z of Sect. 3 the joint
variable (X, Y, Z) is predicted by random choice of a
marginal variable X, Y, or Z. In this case, let V be a
random variable independent of X, Y, and Z which
assumes value k with probability �

�
for 1�k� 3. Let U

be the random variable which is X for V� 1, Y for
V� 2, and Z for V� 3. Multiple correspondence
analysis considers correspondence analysis of
(X, Y, Z) and U. If V� 1, then U�X and prediction
of (X, Y, Z) reduces to prediction of (Y, Z) by X. If V
� 2, then U�Y and prediction of (X, Y, Z) reduces
to prediction of (X, Z) by Y. If V� 3, then U�Z and
prediction of (X, Y, Z) reduces to prediction of (X, Y)
by Z. The analysis differs from that in Sect. 3 in that it
is symmetrical in the three variables. Thus in the
example of Gilula and Haberman (1988), the analysis
looks at educational level, religion, and abortion
attitude symmetrically. This approach may or may not
be appropriate, depending on the context. For
instance, one may reasonably argue that abortion
attitude reflects educational and religious background,
but neither educational background nor religious
background is appreciably affected by abortion atti-
tude.

5. Conclusion

Correspondence models compete in practice with a
number of other statistical methods in common use. In
their development of canonical models, both Good-
man (1985) and Gilula and Haberman (1986) compare
canonical models with association models in the case
of two variables. Here association models involve
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a loglinear parameterization similar to the para-
meterization used in correspondence models. Inter-
pretations involve loglinear interactions rather than
the correlations used in correspondence models, but it
remains the case that scores are attached to variable
categories. As noted in both papers, association
models in which scores are fixed rather than estimated
are special cases of conventional log-linear models (see
Multi�ariate Analysis: Discrete Variables (Loglinear
Models)). Goodman (1985) also discusses the rela-
tionship of parameters in canonical models to para-
meters in correspondence models. Gilula and Haber-
man (1986) and van der Heijden, Gilula and van der
Ark (1999) consider the relationship of canonical
models to latent-class models (see Factor Analysis and
Latent Structure: O�er�iew). In the case in which more
than two variables are analyzed by division of the
variables into two groups, Gilula and Haberman
(1988) compare canonical models to association
models in cases in which more than two variables are
present.

The canonical correlations used in bivariate cor-
respondence analysis may be used to derive formal
tests of independence that compete with conventional
chi-square statistics and may be employed to ascertain
the nature of departures from independence. For
details, see Haberman (1981).

A variety of alternative interpretations of multiple
correspondence analysis are available. For example,
see Tenenhaus and Young (1985) and Gifi (1990).

See also: Factor Analysis and Latent Structure:
Overview; Multivariate Analysis: Discrete Variables
(Loglinear Models); Multivariate Analysis: Overview;
Scaling: Correspondence Analysis
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Multivariate Analysis: Discrete Variables

(Logistic Regression)

Logistic regression is used widely to examine and
describe the relationship between a binary response
variable (e.g., ‘success’ or ‘failure’) and a set of
predictor variables. In common with linear regression
(e.g., Linear Hypothesis: Regression (Basics)), the
primary objective of logistic regression is to model the
mean of the response variable, given a set of predictor
variables. However, what distinguishes logistic re-
gression from linear regression is that the response
variable is binary rather than continuous in nature.
This has a number of consequences for modeling the
mean of the response variable. In this article the main
features of logistic regression are described and some
aspects of interpretation of logistic regression are
illustrated with an example.

1. Introduction to Logistic Regression

In this section we introduce some notation and
consider regression models for a binary response
variable. Let Y denote a binary response variable, that
is, a discrete response variable having only two
categories, for convenience often referred to as ‘suc-
cess’ or ‘failure.’ For example, Y might indicate an
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individual’s political party preference (Democrat or
Republican, in the US), an individual’s opinion on the
death penalty (favor or oppose), or an individual’s
self-reported happiness (happy or unhappy). Denoting
the two possible outcomes for Y by 0 and 1, the
probability distribution of the response variable is the
Bernoulli distribution, with Pr(Y� 1)�π (and, cor-
respondingly, Pr(Y� 0)� 1�π). The primary goal of
logistic regression is to describe the effect on π of
changes in a set of predictor variables. For ease of
exposition, we will first consider the simple case where
there is only a single predictor variable, x. Generali-
zations to more than one predictor variable will be
considered later in the article.

In logistic regression the main analytic goal is to
investigate the relationship between π and x. Recall
that with a binary response, the mean of Y is π�
Pr(Y� 1) that is, the mean of Y is simply the
probability that Y takes on the value 1. Since linear
models(e.g.,seeLinearhypothesis:Regression(Basics))
play such an important and dominant role in applied
statistics, it may at first seem natural to assume a linear
model relating the mean of Y to x

E(Y�x) � π � β
�
�β

�
x (1)

However, this linear model for the probabilities has
one obvious difficulty. Expressing π as a linear
function violates the restriction that probabilities must
lie within the range from 0 to 1. That is, for sufficiently
large or small values of x, the linear model given by
Eqn. (1) will yield predicted probabilities outside of
the range from 0 to 1. A further difficulty with the
linear model for the probabilities is that we often
expect there to be a nonlinear relationship between π
and x. For example, a 0.2 unit increase in π might be
considered more ‘extreme’ when π� 0.1 than when π
� 0.5. In terms of ratios, the change from π� 0.1 to
π� 0.3 represents a three-fold (.�

.�
) or 300 percent

increase, whereas the change from π� 0.5 to π� 0.7
represents only a 40 percent (or .�

.�
) increase. In a sense,

the units of measurement for a probability or pro-
portion are often not considered to be constant over
the range from 0 to 1. The linear probability model
given by Eqn. (1) simply does not take this into
consideration when relating π to x.

To circumvent some of the aforementioned diffi-
culties with the linear probability model, a nonlinear
transformation usually is applied to π and the trans-
formed probabilities are related linearly to x. In
particular, a transformation of π, sayg(π), is chosen
so that it maps the range of π from (0,1) to (��, �).
Since there are many possible transformations, g(π),
that achieve this goal, this leads to an extensive choice
of models that are all of the form

g(π)� β
�
�β

�
x (2)

However, the most commonly used in practice are
(a) logit or logistic function: g(π)� log[π�(1�π )];
(b) probit or inverse normal function: g (π)�

Φ−�(π), where Φ is the standardized normal cumulative
distribution function; and

(c) complementary log–log function: g(π)�
log[�log(1�π)].

We note that all of these transformations are very
closely related when 0.2�π� 0.8, and in a sense only
differ in the degree of ‘tail-stretching’ outside of this
range. Indeed, for most practical purposes it is not
possible to discriminate between a data analysis that is
based on, for example, the logit and probit functions.
To discriminate empirically between probit and logis-
tic regression would, in general, require very large
numbers of observations. However, the logit function
does have a number of distinct advantages over the
probit and complementary log–log functions that
probably account for its more widespread use in
practice. Later in this article we will consider some of
the advantages of the logit or logistic function. Finally,
we remark that the logit function is the so-called
natural or canonical link function, that is, the logit is
a special function that can be derived from the
Bernoulli distribution, expressed in exponential family
form. Although the choice of canonical function can
result in some minor mathematical simplifications, in
general the selection of a suitable function should
primarily be made on scientific grounds, that is, based
on the goodness-of-fit of the resulting model and the
ease of interpretation of the model parameters.

When the logit or logistic function is adopted, the
resulting model

log[π�(1�π)] � β
�
�β

�
x (3)

is known as the logistic regression model. Recall that if
π is the probability of success, then (π�1�π) is known
as the odds of success; the latter term will be familiar
to readers belonging to the gambling fraternity. For
example, if the probability of success is 0.8 then the
odds of success is 4 (or �.�

�.�
) to 1, that is, the probability

of success is 4 times as large as the probability of
failure. Thus, the logistic regression model assumes a
linear relationship between the log odds (of success)
and x. Note that this simple model can be expressed
equivalently in terms of π

π �
exp(β

�
�β

�
x)

1�exp(β
�
�β

�
x)

(4)

While the latter expression may appear to be some-
what more daunting, we simply wish to emphasize that
Eqns. (3) and (4) are completely equivalent ways of
expressing the logistic regression model. Equation (3)
describes how the log odds, log(π�1�π), has a linear
or straight-line relationship with x. Equation (4), on
the other hand, describes how π has an S-shaped
relationship with increasing values of β

�
x; although, in

10222

Multi�ariate Analysis: Discrete Variables (Logistic Regression)



Figure 1
Plot of logistic response function

general, this relationship is approximately linear
within the range 0.2�π� 0.8 (see Fig. 1 for a plot of
π vs. x when β

�
� 0.5 and β

�
� 0.9). Observe that the

expression on the right of Eqn. (4) cannot yield a value
that is either negative or greater than 1, that is, the
logistic transformation ensures that the predicted
probabilities are restricted to the range from 0 and 1.
Finally, note that

1�π �
1

1�exp(β
�
�β

�
x)

(5)

so that the odds, (π�1�π), is simply exp(β
�
�β

�
x), and

the log odds can be expressed as l� l(x)� log(π�1�π)
� β

�
�β

�
x.

2. Interpretation of Logistic Regression
Coefficients

Next we consider the interpretation of the logistic
regression coefficients, β

�
and β

�
, in Eqn. (3). In simple

linear regression, recall that the interpretation of the
slope of the regression is in terms of changes in the
mean of Y for a single unit change in x. Similarly,

the logistic regression slope, β
�
, in Eqn. (3) has

interpretation as the change in the log odds (of success)
for a unit change in x. Equivalently, a unit change in x
increases or decreases the odds of success multiplica-
tively by a factor of exp(β

�
). Also, recall that the

intercept in simple linear regression has interpretation
as the mean value of the response variable when x is
equal to zero. Similarly, the logistic regression in-
tercept, β

�
, in Eqn. (3) has interpretation as the log

odds (of success) when x� 0; alternatively, if we
exploit the expression on the right of Eqn. (4),
[exp(β

�
)�1�exp(β

�
)] is the probability of success

when x� 0.
For the special case where the predictor variable x is

dichotomous, taking values of 0 and 1, the logistic
regression slope, β

�
, has a simple and very attractive

interpretation. Consider the two possible values for π
when x�0 and x� 1. Let π (x� 0) denote the prob-
ability of success when x� 0, that is,

π(x� 0)�
exp(β

�
)

1�exp(β
�
)

(6)

(obtained by plugging-in or substituting the value 0 for
x in the expression on the right of Eqn. (4)). Similarly,
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Figure 2
Cross-classification probabilities for logistic regression of Y on x

let π (x� 1) denote the probability of success when x
� 1, that is

π(x� 1)�
exp(β

�
�β

�
)

1�exp(β
�
�β

�
)

(7)

(obtained by plugging in the value 1 for x in the
expression on the right Eqn. of (4)). Then, we can
construct a 2�2 table of the cross-classification of Y
and x (see Fig. 2). Note that the log of the odds ratio
(or cross-product ratio) in this 2�2 table is equal to β

�
,

that is,

log(odds ratio)� log

1

2
3

4

π(x� 1)�[1�π(x� 0)]

π(x� 0)�[1�π(x� 1)]

5

6
7

8

� l(x� 1)�l(x� 0)

� (β
�
�β

�
)�β

�
� β

�
(8)

Thus, exp(β
�
) has interpretation as the odds ratio of

the response for the two possible values of the
predictor variable.

The odds ratio has many appealing properties that
probably account for the widespread adoption of the
logistic function (and, hence, logistic regression) over
other functions such as the probit or complementary
log–log functions. First, note that the odds ratio does
not change when rows and columns of the 2�2 table
are interchanged. This implies that it is not necessary
to distinguish which variable is the response and
predictor variable in order to estimate the odds ratio.
Furthermore, a very appealing feature of logistic
regression is that the odds ratio, exp(β

�
), is equally

valid whether the study design is prospective, cross-
sectional, or retrospective. That is, logistic regression
provides an estimate of the same association between
Y and x regardless of whether we (a) randomly sample
individuals having x� 0 and x� 1 and subsequently
classify them according to whether Y� 1 or Y� 0; (b)

randomly sample individuals from a population and
cross-classify them according to whether x� 0 or x�
1 and whether Y� 1 or Y� 0; (c) randomly sample
individuals having Y� 0 and Y� 1 and subsequently
classify them according to whether x� 1 or x� 0. In
all three study designs logistic regression provides an
estimate of the same association between Y and x.

Finally, in medical studies where Y typically denotes
the presence or absence of a disease or disorder, the
odds ratio is often interpreted as an approximation to
the relative risk of disease. The relative risk of disease
is simply the ratio of the probability of disease (Y� 1)
when a risk factor is present (x� 1) to the probability
of disease when a risk factor is absent (x� 0), that is,
the relative risk of disease is simply [π(x� 1)�π(x�
0)]. When the disease is rare, and π is reasonably close
to 0 in both of the risk groups (often known as the ‘rare
disease’ assumption), the odds ratio provides a close
approximation to the relative risk. Retrospective
designs (case (c) above) are especially common in
health and medical studies where the possible out-
comes of interest are very rare. Although the relative
risk cannot be estimated from a retrospective study,
the odds ratio can be used to provide an approxi-
mation to the relative risk.

3. Multiple Logistic Regression

So far, we have only considered the simple case where
there is a single predictor x. Next, we consider the
extensions of Eqns. (3) and (4) to the case where there
are two or more predictors. When there are many
predictor variables, the logistic regression model be-
comes

log[π�(1�π)] � β
�
�β

�
x
�
�β

�
x
�
�… �β

p
x

p
(9)

where x
�
, x

�
,…, x

p
are the outcomes of p predictor

variables. Note that x
�
, x

�
,…,x

p
may represent p
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distinct predictor variables; alternatively, they may
represent q distinct predictor variables (where q� p)
in addition to a subset of interactions among the
predictors. The logistic regression coefficients in Eqn.
(9) have the following interpretations. The logistic
regression intercept, β

�
, now has interpretation as the

log odds (of success) when all predictor variables
assume the value zero, that is, when x

�
�x

�
�…�x

p

� 0. Alternatively, [exp(β
�
)�1�exp(β

�
)] is the prob-

ability of success when x
�
�x

�
�…�x

p
� 0. Each

of the logistic regression slopes, β
j
(for j� 1,…, p), has

interpretation as the change in the log odds (of success)
for a unit change in x

j
given that all of the other

predictor variables remain constant. We note that this
is completely analogous to the interpretation of the
regression coefficients in multiple linear regression.
Thus, holding the remaining predictors at some fixed
set of values and not allowing them to vary with any
changes in x

j
a single unit increase in x

j
is predicted to

increase or decrease the log odds of success by an
amount β

j
. Equivalently, a single unit increase in x

j

increases or decreases the odds of success multi-
plicatively by a factor of exp(β

j
). Finally, we remark

that the multiple logistic regression model given by
Eqn. (9) can also be expressed equivalently in terms
of π

π �
exp(β

�
�β

�
x
�
�β

�
x
�
�…�β

p
x

p
)

1�exp(β
�
�β

�
x
�
�β

�
x
�
�…�β

p
x

p
)
. (10)

In Sect. 2 we remarked that one of the appealing
properties of logistic regression is that the odds ratio
can be estimated from either a prospective or retro-
spective study design. This result readily generalizes
when x is quantitative rather than dichotomous, and
also when there are two or more predictor variables.
Thus, in a retrospective study β

�
,…, β

p
can be

estimated by analyzing the data as if they had been
obtained from a prospective study. That is, the data
from a retrospective study can be treated as pro-
spective data in a logistic regression analysis where the
binary outcome of interest is modeled as the response
variable. A formal proof of this result can be found in
Farewell (1979) and Prentice and Pyke (1979). The
only parameter that cannot be estimated with data
from a retrospective study is the intercept, β

�
, since it

is determined by the proportions of ‘successes’ (Y� 1)
and ‘failures’ (Y� 0) selected into the study. In many
studies, however, the intercept is not of direct scientific
interest.

4. Estimation

In this section we discuss very briefly estimation of the
logistic regression coefficients. This section is some-
what more technical in nature than the previous
sections and can been skipped-over on a first reading

of this article. Recall that in linear regression we
estimate the linear regression coefficients using the
method of least squares. That is, the least squares
criterion chooses values for the linear regression
coefficients that minimize the sum of squared devi-
ations of the observed Y from the predicted values of
Y, say Y� , under the assumed regression model. The
least squares method yields estimates of the regression
coefficients that are also the maximum likelihood
(ML) estimates when the errors have a normal
distribution with constant variance. We use the more
general method of maximum likelihood estimation

The essential idea behind maximum likelihood is
quite simple, and in fact is conveyed by its name. The
method chooses values of the logistic regression coeffi-
cients that are most likely (or most probable) to have
generated the observed data. This is achieved by
maximizing the likelihood function for the data. The
likelihood function is simply the probability of the
response variables evaluated at the observed values,
regarded as a function of the unknown logistic
regression coefficients. Construction of the likelihood
function requires that we must make an assumption
about the probability distribution of Y. Fortunately,
with a binary response the selection of a probability
distribution is straightforward as there is only a single
distribution to choose from, namely the Bernoulli
distribution.

In the following we assume that there are inde-
pendent observations of the response variables Y

i
and

the predictor variables x
i�
, x

i�
,…, x

ip
available on N

individuals. The N binary responses, Y
i
(i� 1,…, N ),

can be regarded as independent Bernoulli random
variables, with π

i
�E (Y

i
)�Pr (Y

i
� 1). Since the N

binary responses are independent the joint probability
of (Y

�
,…, Y

N
) is the product of the N Bernoulli

functions. Thus, the likelihood function can be ex-
pressed as the product

�
N

i = �

πy
i

i
(1�π

i
)�−y

i (11)

It is this function, or equivalently, the logarithm of the
likelihood function, that must be maximized. Note
that the likelihood is a function of the unknown
logistic regression coefficients, since

π
i
�

exp(β
�
�β

�
x

i�
�β

�
x

i�
�…�β

p
x

ip
)

1�exp(β
�
�β

�
x

i�
�β

�
x

i�
�…�β

p
x

ip
)

(12)

The maximum likelihood estimates of the logistic
regression coefficients are obtained by substituting the
above expression for π

i
into the likelihood function

and finding the values of the logistic regression coeffi-
cients that produce the largest value for the likelihood
function. Ordinarily, the likelihood function has only
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a single maximum. Maximization of the likelihood, or
the log likelihood, requires an iterative procedure and
this has been implemented in many of the commer-
cially-available statistical software packages (e.g., SAS
and SPSS). A description of the iterative procedure
can be found in, for example, McCullagh and Nelder
(1989). Finally, estimates of the standard errors of the
estimated logistic regression coefficients can readily be
obtained using the method of maximum likelihood
estimation.

5. Example

Next we consider an application of logistic regression
to illustrate how the model can be used in practice.
Table 1, adapted from Clogg (1982), contains data
from 1518 individuals who participated in the US
General Social Survey (Davis 1977). The data com-
prise a pair of 2�4 cross-classifications on the re-
lationship between reported happiness (not too happy
vs. pretty or very happy) and completed years of
schooling (less than 12, 12, 13–16, 17 or more), by the
gender of the respondent. The goal of the analysis is to

Table 1
Cross-classification of US sample according to reported happiness and years of schooling, by gender

Years of school completed

Gender Reported happiness � 12 12 13–16 � 17

Males Not too happy 40 21 14 3
Pretty or very happy 213 177 167 54

Females Not too happy 62 26 12 3
Pretty or very happy 242 283 171 30

Table 2
Logistic regression parameter estimates and standard errors under three models for the probability of reporting
happiness

Model Parameter Estimate S.E. Z P

Model 1 Intercept 2.8904 0.5932 4.87 �.0001
G �0.5878 0.8477 �0.69 0.4880

YSC
�

�1.2180 0.6177 �1.97 0.0486
YSC

�
�0.7587 0.6365 �1.19 0.2332

YSC
�

�0.4114 0.6552 �0.63 0.5300
G�YSC

�
0.2772 0.8766 0.32 0.7519

G�YSC
�

0.8435 0.9021 0.94 0.3498
G�YSC

�
0.7656 0.9408 0.81 0.4158

Model 2 Intercept 2.6728 0.4272 6.26 �.0001
G �0.0898 0.1625 �0.55 0.5805

YSC
�

�1.1278 0.4375 �2.58 0.0099
YSC

�
�0.3362 0.4512 �0.74 0.4562

YSC
�

�0.0618 0.4696 �0.13 0.8952

Model 3 Intercept 2.4732 0.1491 16.59 �.0001
G �0.1085 0.1616 �0.67 0.5022

YSC
�

�0.9178 0.1606 �5.71 �.0001

describe how reported happiness is related to years of
schooling and the gender of the respondent. In
particular, it isof interest todeterminewhetherreported
happiness is related to the amount of schooling
received and whether this relationship is different for
males and females.

We first consider a logistic regression model that
includes effects of years of schooling, gender and their
interaction (model 1):

log[π�(1�π)]� β
�
�β

�
G�β

�
YSC

�
�β

�
YSC

�

�β
�
YSC

�
�β

�
G�YSC

�
�β

	
G

�YSC
�
�β

�
G�YSC

�
(13)

where G� 1 if female and G� 0 if male, and YSC
�
,

YSC
�
, and YSC

�
are three indicator variables for the 4

levels of years of schooling. That is, YSC
�
� 1 if years

of schooling� 12 and YSC
�
� 0 otherwise; YSC

�
� 1

if years of schooling is 12 and YSC
�
� 0 otherwise;

YSC
�
� 1 if years of schooling is 13–16 and YSC

�
�

0 otherwise. Maximum likelihood estimates of the
regression coefficients for model 1 are given at the top
of Table 2.
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Note that since all of the predictor variables are
discrete, this is a saturated model and will perfectly fit
or predict the data in Table 1. Examination of Table
2 reveals that the three estimated coefficients for the
interaction of gender and years of schooling are
relatively small when compared with their respective
standard errors. A formal test of the interaction can be
constructed by fitting a logistic regression model that
omits the interaction and comparing the likelihoods
for the two models. Next, we consider a logistic
regression model that includes only the effects of years
of schooling and gender (model 2):

log[π�(1�π)]� β
�
�β

�
G�β

�
YSC

�

�β
�
YSC

�
�β

�
YSC

�
(14)

Maximum likelihood estimates of the logistic re-
gression coefficients in model 2 are given in the middle
of Table 2. Comparing model 2 to model 1 in terms of
their likelihoods, we can formally test the null hypo-
thesis of no interaction, H

�
: β

�
� β

	
� β

�
� 0. The

likelihood-ratio chi-squared statistic is 2.99 on 3
degrees of freedom (p�0.4). Thus, we cannot reject
H

�
: β

�
� β

	
� β

�
� 0, and model 2, without an in-

teraction between gender and years of schooling, is
defensible. This implies that the relationship between
reported happiness and years of schooling is the same
for males and females. Examination of the estimated
regression coefficients for years of schooling in model
2 suggests that a further simplification of the model
might be possible. The effect of years of schooling on
reported happiness appears to be greatest for those
individuals with less than 12 years vs. those having 12
or more years of education. Thus, we next consider the
following logistic regression model (model 3):

log[π�(1�π)]� β
�
�β

�
G�β

�
YSC

�
(15)

Note that in this model we have combined the levels of
years of schooling completed to form a dichotomy:
less than 12 years vs. 12 or more years. Maximum
likelihood estimates of the regression coefficients in
model 3 are given at the bottom of Table 2. Comparing
model 3 to model 2 in terms of their likelihoods
provides a formal test of the null hypotheses, H

�
: β

�
�

β
�
� 0. The likelihood-ratio chi-squared statistic is1.46

on 2 degrees of freedom (p� 0.5) and thus the null
hypothesis cannot be rejected. The estimated logistic
regression coefficients for model 3 indicate that the
overall reported rates of happiness are very similar for
males and females but that the rates of reported
happiness are substantially lower for those with less
than 12 years of education. In particular, those with
more than 12 years of schooling are 2.5 (or
exp[0.9178]) times more likely to report being happy
(rather than unhappy) when compared to those with
less than 12 years of schooling. That is, the ratio of
odds of reported happiness is 2.5 when those with

more than 12 years of schooling are compared to those
with less than 12 years of schooling. Finally, the nature
of this relationship between years of schooling and
happiness is the same for males and females.

6. Extensions of Logistic Regression to Clustered
Data

So far, we have considered logistic regression for a
single binary response. However, multivariate binary
response data commonly arise in a number of applica-
tions in the social and behavioral sciences. That is, two
or more measurements of the response are often
obtained in a block or cluster and the binary responses
within a cluster are expected to be positively corre-
lated. When this occurs the responses from any pair of
members of the same cluster are expected to be more
closely related than the responses from a pair be-
longing to different clusters. Some common examples
where data arise in clusters include repeated measures
or longitudinal studies and studies on families, com-
munities, or other naturally occurring groups. The
important aspect of all these studies is that the binary
responses within a cluster cannot be regarded as
independent of one another.

There may be many reasons for the correlation
among cluster members. For example, when the
cluster comprises all the siblings within a family the
correlation among siblings may be due to shared (or at
least similar) genetic, environmental, and social condi-
tions. In a longitudinal study, where the responses
within a cluster represent measurements taken at
different occasions, the binary responses are expected
to be positively correlated simply because they have
been obtained on the same individual (or cluster).
Whatever the underlying reasons for the correlation,
failure to account for it in the analysis can lead to
invalid inferences. That is, the standard application of
logistic regression in this setting is no longer ap-
propriate.

There are two general approaches for handling the
analysis of clustered binary data. The first is to
consider models for the joint distribution of the cluster
of binary responses that explicitly account for the
within-cluster correlation. There is an extensive stat-
istical literature on this topic and the interested reader
in referred to a review article by Pendergast et al.
(1996). For the most part, these models can be
demanding computationally and few have been imple-
mented in commercially-available statistical software.
An alternative approach is simply to ignore the
correlation among members of a cluster. That is, the
analysis proceeds naively as though the binary res-
ponses within a cluster can be regarded as independent
observations, but later a correction is applied to ensure
that valid standard errors are obtained. Note that in
this ‘naive’ approach that ignores the within-cluster
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correlation the estimated logistic regression coeffi-
cients are valid, but their nominal standard errors are
not. However, valid standard errors can be readily
obtained using the well known empirical variance
estimator, first proposed by Huber (1967). Thus, the
analysis proceeds in two stages. In the first stage, the
correlation among binary responses within a cluster is
simply ignored and standard logistic regression is used
to obtain estimates of the logistic regression coeffi-
cients. In the second stage, valid standard errors for
the estimated logistic regression coefficients are ob-
tained using an alternative, but widely implemented,
variance estimator that properly accounts for the
correlation among the binary responses. The chief
advantage of this approach is that it can be imple-
mented readily using standard statistical software for
logistic regression.

7. Conclusion

In this article we have described the salient features of
logistic regression and considered various aspects of
interpretation of logistic regression coefficients. We
remarked that the many appealing properties of the
odds ratio probably account for the widespread
adoption of the logistic function, and hence logistic
regression, over alternative functions such as the
probit or complementary log-log functions. A more
detailed discussion of some of the issues presented here
can be found in the textbooks by Agresti (1996),
Kleinbaum (1994), and Hosmer & Lemeshow (1989).

We conclude this article by noting that logistic
regression is a special case of a broad and unified class
of statistical models known as generalized linear
models. Other familiar examples of generalized linear
models include linear regression and analysis of
variance (ANOVA) models for a continuous response,
log-linear models for count data, and probit regression
for a binary response. Readers wishing to know more
about this connection are referred to the textbooks by
Dobson (1990) and McCullagh & Nelder (1989).

See also: Linear Hypothesis: Regression (Basics);
Linear Hypothesis: Regression (Graphics); Linear
Hypothesis: Regression (Quantile); Multivariate
Analysis: Discrete Variables (Loglinear Models)
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Multivariate Analysis: Discrete Variables

(Loglinear Models)

Loglinear models are a class of probability models
commonly used to analyze relationships involving
discrete variables. They include models for indepen-
dence and conditional independence of polytomous
variables, logit models for prediction of binary vari-
ables, multinomial response models for prediction of
multinomial variables, and Poisson regression models.
They are used both in contingency tables in which all
variables under study are categorical, and in cases in
which responses are categorical variables but some
predicting variables may be continuous. Although
numerous probability models in the statistical lit-
erature prior to 1969 are examples of loglinear models,
an explicit description of a probability model as a
loglinear model is not readily found in statistical
journals or published books prior to Bishop (1969)
and Bishop and Fienberg (1969).

The cell frequencies are random variables with
positive and finite expected values, and the logarithms
of the expected values of the cell frequencies satisfy a
linear model. The frequencies may be independent
Poisson random variables (Poisson sampling) or they
may have a joint multinomial distribution with known
sample size (multinomial sampling). In the case of
multinomial sampling, to each cell in the table of
frequencies corresponds a cell probability. The linear
model for the logarithms of the expected values of the
cell frequencies is defined in such a manner that the
logarithms of the cell probabilities satisfy the same
linear model. In a more complex case (product
multinomial sampling), the table of frequencies con-
sists of independently distributed subtables, with each
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subtable having an independent multinomial distrib-
ution with known sample size. Again, each cell in
the table of frequencies corresponds to a cell prob-
ability for a multinomial distribution, and the linear
model is defined so that the logarithms of the cell
probabilities satisfy the same linear model as do the
logarithms of the expected values of the cell fre-
quencies.

1. Examples

Several examples of loglinear models provide an
indication of their scope.
Example 1. The additi�e loglinear model for a two-way
contingency table. As in Bishop and Fienberg (1969),
consider a contingency table with frequencies n

ij
,

1� i� I, and 1� j� J, where there are I� 2 rows
and J� 2 columns in the table. Let each frequency n

ij

be a random variable with expectation m
ij
� 0. In an

additive loglinear model, it is assumed that the
logarithms µ

ij
� log m

ij
satisfy the additive model

µ
ij
� λ�λA

i
�λB

j
(1)

for 1� i� I and 1� j� J, where λ, λA

i
, and λB

j
are

unknown parameters such that

�
I

i=�

λA

i
� �

J

j=�

λB

j
� 0 (2)

Interpretation of this model depends on the sam-
pling assumptions concerning the frequencies. In the
multinomial case, the n

ij
have a joint multinomial

distribution with known sample size N� 0 and un-
known probabilities p

ij
� 0. Thus m

ij
�Np

ij
and

log p
ij
�κ�λA

i
�λB

j
(3)

where κ� λ�log N. Thus, the logarithms logm
ij

of
the cell frequencies satisfy the same additive loglinear
model as the logarithms logp

ij
of the cell probabilities.

The probabilities p
ij

define the joint probability dist-
ribution of a row variable A and a column variable B
such that 1� i� I, 1� j� J, and p

ij
is the probability

that A� i and B� j. The additive model is then
equivalent to the model that A and B are independent,
so that p

ij
� pA

i
pB

j
, where pA

i
is the marginal probability

that A� i and pB

j
is the marginal probability that B�

j.
In the row-multinomial case, the I rows n

ij
,

1� j� J, are mutually independent for 1� i� I, and
the ith row has a multinomial distribution with known
sample size NA

i
� 0 and probabilities pB�A

j�i
� 0. The

mean m
ij
�NA

i
pB�A
j�i

, so that

log pB�A
j�i

�κ�κA

i
�λB

j
(4)

where

κ� λ�η, η� I−��
I

i=�

logNA

i
(5)

and

κA

i
� λA

i
�logNA

i
�η (6)

Once again, the logarithms logPB�A
j�

i of the prob-
abilities satisfy the same additive linear model as the
logarithms logm

ij
of the expected values of the cell

frequencies. The additive model is equivalent to the
homogeneity model that, for any fixed column j, pB�A

j�i
is

constant for each row i.
In the column-multinomial case, J columns n

ij
,

1� i� I, are mutually independent for 1� i� I, and
the jth column has a multinomial distribution with
sample size NB

j
� 0 and probabilities pA�B

i�j
� 0. The

mean m
ij
� NB

j
pA�B
i�j

, so that

log pA�B
i�j

�κ�λA

i
�κB

j
(7)

where

κ� λ�η, η� J−��
J

j=�

logNB

j
(8)

and

κB

j
� λB

j
�logNB

j
�η (9)

The additive model is equivalent to the homogeneity
model that, for any fixed row i, pA�B

i�j
is constant for

each column j.
Rasch (1960) considers an additive loglinear model

for a contingency table in which each frequency n
ij
has

an independent Poisson distribution with mean m
ij
.

This model is applied to analysis of a reading test in
which I subjects read J passages, and n

ij
is the number

of errors made by subject i while reading passage j. The
parameter—λA

i
provides a measure of relative subject

ability, and λB

j
measures relative item difficulty. This

model is a special case of a general class of models
encountered in the study of item responses (see Factor
Analysis and Latent Structure: IRTand Rasch Models).

The additive loglinear model leads to the quasi-
independence model of Goodman (1968) and Bishop
and Fienberg (1969) when (1) is only required to hold
for pairs (i, j) in a subset k of the pairs (i, j) such that
i and j are integers, 1� i� I, and 1� j� J.
Example 2. Logit models. As in Bishop (1969) and
Haberman (1974, Chap. 8), a logit model (see Multi-
�ariate Analysis: Discrete Variables (Logistic Regres-
sion)) may be described by a frequency table with
elements n

ij
, 1� i� 2, and 1� j� J. Covariates X

jk
,
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1�k�K, correspond to each column j. Each column
n
ij
, 1� i� 2, has an independent multinomial dist-

ribution with known sample size NB

j
and unknown

positive probabilities pA�B
i�j

. It is assumed that the
expected values m

ij
�NB

j
pA�B
i�j

have respective loga-
rithms µ

ij
� log m

ij
which satisfy the linear model

µ
�j
�µ

�j
� log pA�B

i�j
–log pA�B

�
�j

� η��
K

k=�

β
k
X

jk
(10)

for some unknown parameters η and β
k
. Thus the

logarithms log B�A
j�i

satisfy the same linear model as do
the logarithms logm

ij
of the expected cell frequencies.

Equivalently, if δ is a Kronecker function, then

µ
ij
�α

j
�ηδ

i�
��

K

k=�

β
k
X

jk
δ
i�

(11)

for unknown parameters α
j
, η, and β

k
. Thus

log pA�B
i�j

� γ
j
�ηδ

i�
��

K

k=�

β
k
X

jk
δ
i�

(12)

where

γ
j
�α

j
�logNB

j
(13)

Example 3. Interactions in a three-way table. As in
Birch (1963), consider a three-way table of frequencies
n
ijk

, 1� i� I, 1� j� J, 1�k�K, with respective
positive expectations m

ijk
. Assume that I, J, and K are

at least 2. The logarithm µ
ijk

� log m
ijk

can always be
written as

µ
ijk

� λ�λA

i
�λB

j
�λC

k
�λAB

ij
�λAC

ik
�λBC

jk
�λABC

ijk
(14)

where the unknown parameters λ, λA

i
, λB

j
, λC

k
, λAB

ij
, λAC

ik
,

λBC

jk
, and λABC

ijk
satisfy the constraints

�
I

i=�

λA

i
� �

J

j=�

λB

j
� �

K

k=�

λC

k
� �

I

i=�

λAB

ij
� �

J

j=�

λAB

ij
� �

I

i=�

λAC

ik

� �
K

k=�

λAC

ik
� �

J

j=�

λBC

jk
� �

K

k=�

λBC

jk
� �

I

i=�

λABC

ijk

� �
J

j=�

λABC

ijk
� �

K

k=�

λABC

ijk
� 0 (15)

As in the analysis of variance, the parameters λA

i
, λB

j
,

and λC

k
may be termed main effects, the parameters λAB

ij
,

λAC

ik
, and λBC

jk
may be termed two-factor interactions,

and λABC

ijk
is a three-factor interaction. In the simplest

case, the table is a cross-classification obtained from a
random sample of size N� 1 in which the categorical
random variablesA,B, and C are observed. Here A has
values from 1 to I, B has values from 1 to J, and C has
values from 1 to K. The count n

ijk
is the number of

observations with A� i, B� j, and C�k. The prob-
ability that A� i, B� j, and C�k is p

ijk
, so that

m
ijk

�Np
ijk

and

log p
ijk

�κ�λA

i
�λB

j
�λC

k
�λAB

ij
�λAC

ik
�λBC

jk
�λABC

ijk

where κ� λ�logN. If all two-factor and three-factor
interaction parameters are zero, so that the logarithms
µ

ijk
satisfy the additive model

µ
ijk

� λ�λA

i
�λB

j
�λC

k

then A, B, and C are mutually independent. Note that
the logarithms log p

ijk
also satisfy the additive model

log p
ijk

�κ�λA

i
�λB

j
�λC

k

If λAC

ik
, λBC

jk
, and λABC

ijk
, are zero, so that

µ
ijk

� λ�λA

i
�λB

j
�λC

k
�λAB

ij

then C is independent of the joint variable (A, B). If
λBC

jk
and λABC

ijk
are zero, so that

µ
ijk

� λ�λA

i
�λB

j
�λC

k
�λAB

ij
�λAC

ik

then B and C are conditionally independent given A.
In a model of no-three-factor interaction, it is assumed
that the three-factor interaction terms λABC

ijk
are all 0, so

that

µ
ijk

� λ�λA

i
�λB

j
�λC

k
�λAB

ij
�λAC

ik
�λBC

jk
(16)

Models of interactions in three-way tables can be
applied with other sampling schemes. For example, in
the Poisson case, each frequency n

ijk
has an indepen-

dent Poisson distribution with mean m
ijk

� 0.
Prior to Birch (1963), the model of no-three-factor

interaction can be encountered with somewhat differ-
ent parameterizations. The models for interactions
considered here are examples of hierarchical log-linear
models. In these models, the restriction is imposed that
higher-order interactions are only included in models
if corresponding lower-order interactions are also
included. Thus if λABC

ijk
is in the model, then all other

interactions are included. If λAB

ij
is included, then λ, λA

i
,
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and λB

j
must also be included. This family of models is

developed in Birch (1963). The models, which are
analogous to linear models encountered in the analysis
of factorial experiments, have been extensively used in
the analysis of multivariate categorical data. For
example, see Goodman (1970, 1971a, 1971b), Haber-
man (1974, Chaps. 5 and 7, 1978, 1979), and Bishop
et al. (1975).

2. Maximum Likelihood

The method of maximum likelihood is commonly used
for estimation of parameters in a loglinear model. As
shown in Haberman (1973b), maximum-likelihood
estimates of the expected values of the cell frequencies
are uniquely defined if they exist, and they exist if all
the observed cell frequencies are positive. Maximum-
likelihood estimates of expected cell frequencies can
also exist if some observed cell frequencies are zero.
Haberman (1973b) provides a necessary and sufficient
condition for existence of these maximum-likelihood
estimates. These conditions do not depend on the
particular sampling method employed. In addition, if
maximum-likelihood estimates of expected values of
cell means do exist, then the estimates do not depend
on the sampling method. Thus the same results are
obtained for Poisson sampling as are obtained for
multinomial sampling.

Three basic methods are available for computation
of maximum-likelihood estimates. The simplest meth-
od, if available, involves use of closed-form expres-
sions for the maximum-likelihood estimates. This
approach is a�ailable in Example 1. The estimates m�

ij

are defined if the row marginal totals nA

i
�Σ

j
n
ij
and the

column marginal totals nB

j
�Σ

i
n
ij
are all 0. In this case,

the overall total N�Σ
i
Σ

j
n
ij

is positive, and m�
ij
�

nA

i
nB

j
�N. Closed-form maximum likelihood estimates

may be obtained for a large class of log-linear models
which are commonly termed decomposable models.
See Bishop and Fienberg (1969), Goodman (1968,
1970, 1971a), and Haberman (1974, chaps. 5 and 7).
These loglinear models normally correspond to comb-
inations of hypotheses concerning equiprobability,
conditional independence, and independence. They
are closely related to graphical models (Darroch et al.
1980). See also Graphical Models: O�er�iew.

A traditional approach to calculation of maximum-
likelihood estimates is based on the iterative pro-
portional fitting procedure developed in Deming and
Stephan (1940) for use with adjustment of census
sample data to conform with census population totals.
This approach is readily applied in Example 3. The
algorithm generates a series of approximations to the
maximum likelihood estimates by means of simple
multiplicative adjustments. This approach was used in
Goodman (1968, 1970), Bishop (1969), and Bishop
and Fienberg (1969) to study hierarchical loglinear

models. The convergence properties of the algorithm,
together with generalizations that apply to all loglinear
models, are examined in Darroch and Ratcliff (1972)
and Haberman (1974, Chap. 3). A disadvantage of
iterative proportional fitting is that it does not help in
determination of confidence intervals for parameters.

Several versions of the Newton–Raphson algorithm
(Haberman 1974, 1978, 1979) can be used to
obtain maximum-likelihood estimates. The Newton–
Raphson algorithm applies to all loglinear models and
is currently used in the majority of computer packages
which calculate maximum-likelihood estimates for
loglinear models. In some instances, the computer
packages for loglinear models are contained in pack-
ages for generalized linear models (see Linear Hypo-
thesis). The algorithm normally converges rapidly,
and by-products of the calculations may be used to
estimate the asymptotic covariance matrix of the
model parameters.

Large-sample properties of maximum-likelihood
estimates for loglinear models have been extensively
studied under a variety of conditions. For example, if
all expected cell frequencies becomes large and if the
model is true (Haberman, 1977), then, for each cell in
the table, the ratio between the estimated expected cell
frequency and the actual expected cell frequency
converges in probability to 1, and a normal approx-
imation is available for the distribution of a linear
combination of maximum-likelihood estimates of
logarithms of expected values of cell frequencies. This
normal approximation is readily employed to con-
struct approximate confidence intervals for linear
combinations of logarithms of expected values of cell
frequencies. Haberman (1977) also examines much
more complex cases under which normal approx-
imations can be used.

In cases in which doubts arise concerning the
accuracy of the normal approximation used to con-
struct confidence intervals, it is possible, at least in
principle, to obtain exact confidence intervals for
linear combinations of logarithms of expected values
of cell frequences. The basic approach required is
given inHaberman(1974,Chap.1);however,actualuse
of exact confidence intervals often involves substantial
computational challenges as well as a number of
problems concerning the precise way to define an exact
confidence interval. Agresti (1992) provides an exten-
sive review of the issues as well as numerous
references.

3. Hypothesis Tests

In the case of loglinear models, the most common tests
of goodness of fit are likelihood-ratio and Pearson chi-
square statistics, although other alternatives exist.
These statistics apply to the null hypothesis that the
model holds and to the alternative hypothesis that the
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model is not valid. Central chi-square approximations
for the Pearson and likelihood ratio chi-square stat-
istics are available if all expected values of cell
frequencies are large and if the model holds. If the
model is not valid but all expected cell frequencies are
large, then noncentral chi-square approximations may
be used.

Cressie and Read (1984) propose a power diver-
gence family of test statistics that includes both the
Pearson and likelihood-ratio chi-square and maintains
the basic properties of these statistics for the case of
large expected cell frequencies. See Goodness of Fit:
O�er�iew.

Two loglinear models may be compared by use of
likelihood-ratio chi-squares. Let M and M� represent
two loglinear models such that M implies M�. Let L�

be the likelihood-ratio chi-square statistic for good-
ness of fit of M, and let L�� be the likelihood-ratio chi-
square statistic for goodness of fit of M�. The difference
L��L�� provides a likelihood-ratio test for the null
hypothesis that M holds and the alternative hypothesis
that M� holds but M is false. If the expected counts are
all large and M holds, then L��L�� has an approx-
imate central chi-square distribution. If the expected
counts are large but M does not hold, then a
noncentral chi-square approximation may be con-
sidered.

In cases in which the accuracy of large-sample
approximations is questionable, exact tests of hypo-
theses are also available, although it is typically the
case that the computational labor involved is con-
siderable. Agresti (1992) provides an extensive review
of the literature concerning exact tests.

4. Residual Analysis

Residual analysis provides a basic supplement to
formal hypothesis tests. As in regression analysis,
residual analysis of loglinear models permits a
thorough search for discrepancies between the data
and the model. As in regression analysis, residual
analysis can involve use of graphs to consider patterns
of residuals and to detect residuals of unusual size. A
basic development of residual analysis in loglinear
models is found in Haberman (1973a). The raw
residual for a cell is the difference between the observed
and estimated expected cell frequency. The variability
of the raw residual is dependent on the expected cell
count, so that it is common to try to rescale the raw
residual. A simple rescaling is provided by the stan-
dardized residual. The standardized residual for a cell
is the ratio of the raw residual and the square root of
the estimated expected cell frequency. The sum of the
squares of the standardized residuals yields the Pear-
son chi-square statistic. If the model holds and if the
expected cell frequencies are large, then the stan-
dardized residuals have approximate normal distrib-

utions with means of 0 and variances no greater than
1. The adjusted residual is the ratio of the raw residual
and the estimated standard deviation of the raw
residual. If the model holds and if the expected cell
frequencies are large, then the adjusted residuals have
approximate standard normal distributions.

Alternative definitions of residuals are also avail-
able. The Freeman-Tukey residuals (Bishop, Fien-
berg, and Holland 1975, pp. 136–141) for a cell with
observed count n and estimated expected count m�
issatisfy

z��n��n�1��4m� �1

The Poisson deviance residual D for this cell satisfies
the conditions that

D�� 2[n log(n�m� )�n�m� )]

and D has the same sign as the raw residual n�m� .
These residuals are similar to the standardized res-
idual. The sum of squares of the Poisson deviance
residuals is equal to the likelihood-ratio chi-square
statistic. For discussion, see Pierce and Schafer
(1986).

5. Model Selection

A common issue in the study of loglinear models is the
selection of models. This issue is complicated in many
common cases due to the very large number of
loglinear models which may be considered. As a
consequence, problems of multiple tests arise (see
Hypothesis Tests, Multiplicity of). Consider a case in
which c� 2 loglinear models M

a
are under study for 1

� a� c, and let L�
a
be the likelihood-ratio chi-square

statistic for goodness of fit of model M
a
. Approximate

significance levels may be obtained for each L�
a
, and,

for cases in which M
a

implies M
b
, an approximate

significance level may be obtained for D
ab

�L�
a
�L�

b
.

Based on these results, various strategies can be
devised to select models (Bishop, Fienberg, and
Holland 1975, Chap. 4, Goodman 1971b, 1973,
Haberman 1978, Chap. 3). Measures of quality of fit
have also been proposed by Goodman (1971b),
Akaike (1974), and Schwarz (1978).

6. Conclusion

An extensive literature exists concerning loglinear
models. Bishop, Fienberg, and Holland (1975) provide
a basic overview of the subject with an emphasis on
hierarchical loglinear models. Haberman (1974) pro-
vides a rigorous mathematical treatment of loglinear
models, while Haberman (1978, 1979) examines such
models in the context of research in the social sciences.
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Goodman (1968, 1970, 1971a, 1971b, 1973) provides a
fundamental series of papers on the use of hierarchical
loglinear models. For further consideration of logit
models, see Multi�ariate Analysis: Discrete Variables,
Logistic Regression.
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Multivariate Analysis: Discrete Variables

(Overview)

This article describes statistical methods for multi-
variate data sets having discrete response variables.
Section 1 summarizes some traditional ways of ana-
lyzing discrete data, such as analyses of two-way
contingency tables. As in the multivariate analysis of
continuous variables, modeling approaches are vital
for studying association and interaction structure.
Models for a categorical response variable, discussed
in Section 2, describe how the probability of a
particular response outcome depends on values of
predictor variables. These models, of which logistic
regression is most important, are analogs for cat-
egorical responses of ordinary regression. The log-
linearmodel, discussed inSection3, provides ananalog
of correlation analysis; it analyzes association patterns
and strength of association. Section 4 discusses samp-
ling assumptions for analyses for discrete data, and
Section 5 mentions other types of models for discrete
data. Section 6 describes recent advances for analyzing
data resulting from repeated or clustered measurement
of discrete variables. Section 7 provides some hist-
orical perspective.

1. Traditional Analyses of Discrete Multi�ariate
Data

Most commonly, discrete variables are categorical in
nature. That is, the measurement scale is a set of
categories, such as (liberal, moderate, conservative)
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for political philosophy. In multivariate analyses with
two or more categorical variables, a contingency table
displays the counts for the cross-classification of
categories. For instance, a contingency table might
display counts indicating the number of subjects
classified in each of the 9� 3�3 combinations of
responses on political philosophy and political party
orientation (Democrat, Republican, Independent).
Those combinations form the cells of the table.

Two categorical variables are independent if the
probability of response in any particular category of
one variable is identical for each category of the other
variable. This is an idealized situation that is rarely
true in practice, although like any statistical model it is
sometimes adequate for describing reality. For in-
stance, some surveysofAmericancollege students have
shown that opinion about whether abortion should be
legal is essentially independent of gender; that is, the
percentage favoring legalization is about the same for
male and female students.

Treating independence as a simple model for a
contingency table, we can test its fit using statistics that
compare the observed cell counts in the table to those
expected (predicted) by that model. The most com-
monly used test statistics are

Pearson statistic

��
(observed�expected)�

expected

Likelihood�ratio statistic

� 2� observed log

E

F

observed

expected

G

H

(1)

These both have large-sample chi-squared distri-
butions. For r rows and c columns, the degrees of
freedom (df) for the test equal df� (r�1)(c�1), and
the P-value is the right-tail probability above the
observed test statistic value. These chi-squared statis-
tics also can compare counts to expected values for
more complex models than independence.

In conducting goodness-of-fit tests, one does not
seriously entertain the possibility that the model truly
holds; any model is false and provides a simple
representation that only approximates reality. How-
ever, when the chi-squared statistics do not show
significant lack of fit, benefits of model parsimony
accrue from using the model fit, which smooths the
sample cell proportions somewhat. Interpretations are
simpler, and estimates of population characteristics
such as the true cell proportions are likely to be better
using the model-based estimates.

Multidimensional contingency tables result from
cross-classifying more than two categorical variables,
such as for studying the association separately at levels
of control variables race, gender, or educational level.

The model of conditional independence states that two
categorical variables are independent at each level of a
third; that is, ordinary independence applies in each
partial table. Large-sample chi-squared tests of fit of
this model, such as the Cochran–Mantel–Haenszel
test, combine the information from the partial tables.
Most are designed to be relatively powerful when the
strength of the association is similar in each partial
table. The model of homogeneous association states
that the strength of association between two variables
is identical at each level of a third variable. Goodness-
of-fit tests of these models were originally formulated
for stratified two-by-two tables, but generalizations
exist for stratified r-by-c tables with ordered or
unordered categories

Goodness-of-fit tests have limited use, and in many
circumstances it is more informative to estimate the
strength of the associations. Goodman and Kruskal
(1979) discussed a variety of summary measures.
Those for ordinal variables, such as their gamma
measure, are correlation-like indices that fall between
�1 and �1. More attention has been focused on
measures that arise as parameters in models. The odds
ratio, discussed in the next section, is a parameter in
logistic regression and loglinear models and is applic-
able for two-way or multi-way tables.

For estimating parameters in models for discrete
data, the method of maximum likelihood estimation is
the standard. The probability function for the data
(e.g., Poisson, binomial), expressed as a function of the
parameters after observing the data, is called the
likelihood function. The maximum likelihood estimates
are values for the parameters for which this achieves
its maximum; that is, these estimates are the parameter
values for which the probability of the observed data
takes its maximum value. Except in a few simple cases,
numerical methods are needed to find the maximum
likelihood estimates and their standard errors. Soft-
ware is reasonably well developed in the major
statistical packages. It is often most natural to analyze
discrete data using procedures for generalized linear
models that permit non-normal responses, such as the
Poisson and binomial. Examples include PROC
GENMOD in SAS and the ‘glm’ function in S-Plus.
For instance, for SAS see Allison (1999) and Stokes et
al. (1995), for S-Plus see Venables and Ripley (1999),
and for Stata see Rabe-Hesketh and Everitt (2000).

2. Regression Modeling of a Categorical
Response

For multidimensional contingency tables and other
forms of multivariate data, modeling approaches are
vital for investigating association and interaction
structure. Logistic regression is an analog of ordinary
regression for binary response variables, and it has
extensions for multicategory response variables. Like
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Figure 1
Plot of logistic regressional model
log[p�(1�p]� 4.0�0.8x and the probit regression
model probit(p)� 2.35�0.47x

ordinary regression, logistic regression distinguishes
between response and predictor variables. The pre-
dictor variables can be qualitative or quantitative, with
qualitative ones handled by dummy variables.

Let p denote the probability of outcome in a
particular response category (e.g., favoring the Demo-
cratic rather thanRepublican candidate for President).
For the observations at particular fixed values of
predictor variables, the number of responses in the
two outcome categories is assumed to have the
binomial distribution. With a set of predictors x

�
,

x
�
,… , x

p
, the logistic regression model is

log

E

F

p

1�p

G

H

�α�β
�
x
�
�β

�
x
�
���β

p
x

p
. (2)

The ratio p�(1�p) is called the odds, and the natural
logarithm of the odds is called the logit.

One reason for using the logit instead of p itself on
the left-hand side of this equation is to constrain
predicted probabilities to fall between 0 and 1. With a
single predictor, for instance, the linear probability
model p�α�βx permits p to fall below 0 or above 1
for many values of x; by contrast, the formula
log[p�(1�p)]�α�βx maps out an S-shaped function
for which p increases or decreases according to
whether β� 0 or β� 0 but always stays bounded
between 0 and 1. For instance, for the decision to
buy�rent a home, suppose the relationship between
p� the probability of buying and x� annual family
income (in ten thousands of dollars) satisfies the
logistic regression model log[p�(1�p)]� 4.0�0.8x.
Figure 1 shows the plot of p for x between 0 and 10

(i.e., below $100,000). The plot is roughly linear for p
between 0.2 and 0.8.

The probit model is another model that has this S-
shape. The function probit (p)�α�βx has a graph
for p (or for 1�p when β� 0) that has the shape of a
normal cumulative distribution function with
mean�α�β and standard deviation 1��β�. The probit
model can be derived by assuming an underlying
latent normal variable (e.g., Long 1997). In practice,
the probit model gives a very similar fit to the logistic
regression model. To illustrate, Fig. 1 also shows the
plot of the equation probit (p)� 2.35�0.47x, which
has the shape of a normal cumulative distribution
function with mean 5.0 and standard deviation 2.1; for
instance, a decrease in p of 0.68, from p� 0.84 to p�
0.16, occurs between x� 5.0�2.1� 2.9 and x�
5.0�2.1� 7.1. Although the fits are very similar,
estimates of α and β are on a different scale for probit
and logistic models, and usually logistic parameter
estimates are about 1.6 to 1.8 times the probit
parameter estimates.

With multiple predictors, the coefficient β
k
of x

k
in

the logistic regression model describes the effect of x
k
,

controlling for the other predictors in the model. The
antilog of β

k
is an odds ratio representing the multi-

plicative effect of a one-unit change in x
k
on the odds.

For instance, in a model for the probability in favoring
the Democratic candidate for President, suppose β

k
�

0.40 for the coefficient of x
k
� gender, with x

k
� 1 for

females and 0 for males. Then, controlling for the
other variables in the model, for females the odds of
favoring the Democratic candidate equal e�.��� 1.49
times the odds for males; that is, the odds of favoring
the Democrat are 49 percent higher for females than
for males.

For quantitative predictors, simple interpretations
that apply directly to the probability p rather than
to the odds p�(1�p) result from straight-line ap-
proximations to the logistic S-shaped curve for p.
When p is near 0.5, β

k
�4 is the approximate change in p

for a one-unit change in x
k
, controlling for the other

predictors. To illustrate, suppose β
k
��0.12 for the

coefficient of x
k
� annual income (in ten thousands of

dollars) in the model for the probability of favoring
the Democratic candidate. Then, for an increase of
$10,000 in income near where p� 0.5, the probability
of support for the Democratic candidate decreases by
about 0.12�4� 0.03, other variables being kept con-
stant. To test the effect of a term in the model, the ratio
of the estimate of β

k
to its standard error has an

approximate standard normal distribution, under the
hypothesis of no effect (H

�
:β

k
� 0).

Using the estimated parameters from the logistic
regression model, one can also estimate the probability
p for given settings for the predictors, as

p� �
exp(α� �β�

�
x
�
�β�

�
x
�
���β�

p
x

p
)

1�exp(α� �β�
�
x
�
�β�

p
x

p
���β�

p
x

p
)

(3)
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When all predictors are categorical, chi-squared tests
analyse the adequacy of the model fit by comparing
the observed cell counts to values expected under the
model.

Generalizations of logistic regression apply to cat-
egorical response variables having more than two
categories. A multicategory extension of the binomial
distribution, called the multinomial, applies to the
response counts at each setting of the predictors.

For nominal responses, the generalized model forms
logits by pairing each response categorywith a baseline
category. For a r-category response, the model has
form

log

A

B

P(Y� j )

P(Y� r)

C

D

�α
j
�β

�j
x
�
�β

�j
x
�
���β

pj
x

p
,

j� 1, 2,… , r�1.

A separate set of parameters applies for each response
category contrasted with the final one. For instance, if
Y refers to preferred candidate and has categories
(Democrat, Republican, Independent), the effect of
gender on the choice between Democrat and Inde-
pendent may differ from its effect on the choice
between Republican and Independent. The choice of
category for the baseline (the denominator of the
logits) is arbitrary. Regardless of this choice the same
inference occurs about comparisons of models with
and without certain predictors and about estimated
probabilities in the r response categories. For ordinal
responses, the cumulati�e logit model describes the
effects of predictors on the odds of response below any
given level instead of above it (i.e., the model refers to
an odds for the cumulative probability; see McCullagh
1980). It has form

log

A

B

P(Y� j)

P(Y� j)

C

D

�α
j
�β

�
x
�
�β

�
x
�
���β

p
x

p
,

j� 1,… , r�1. (4)

For further details about logistic regression models,
see Multi�ariate Analysis: Discrete Variables (Logistic
Regression); also Agresti (1996, Chap. 5), Collett
(1991) Hosmer and Lemeshow (2000) and Long
(1997).

3. Loglinear Models

Logistic regression resembles ordinary regression in
distinguishing between a response variable Y and a set
of predictors �x

k
�. Loglinear models, by contrast, treat

all variables symmetrically and are relevant for analy-
ses analogous to correlation analyses, studying the
association structure among a set of categorical
response variables.

For multidimensional contingency tables, a variety
of models are available, varying in terms of the
complexity of the association structure. For three
variables, models include ones for which (a) the
variables are mutually independent, (b) two of the
variables are associated but are jointly independent of
the third, (c) two of the variables are conditionally
independent, given the third variable, but may both be
associated with the third, (d) each pair of variables is
associated, but the association between each pair is
homogeneous at each level of the third variable, and
(e) each pair of variables is associated and the strength
of association between each pair may vary according
to the level of the third variable (Bishop et al. 1975).

Relationships describing probabilities in contin-
gency tables are naturally multiplicative, so ordinary
regression-type models occur after taking the log-
arithm, which is the reason for the term loglinear. To
illustrate, in two-way contingency tables independence
between row variable X and column variable Y is
equivalent to the condition whereby the probability of
classification P(X� i, Y� j ) in the cell in row i and in
column j depends only on the marginal probabilities
P(X�i ) and P(Y� j ),

P(X� i, Y� j )�P(X�i )P(Y�j ) (5)

for all i and j. For a sample of size n, the expected
count µ

ij
� nP(X� i, Y� j ) in that cell therefore

satisfies

logµ
ij
� log[nP(X� i )P(Y� j )]

� log(n )�log[P(X� i )]�log[P(Y� j )]. (6)

This has the loglinear form

logµ
ij
�α�β

i
�γ

j
(7)

for which the right-hand side resembles a simple linear
model—two-way analysis of variance (ANOVA) with-
out interaction. Alternatively this has regression form
by replacing �β

i
� by dummy variables for the rows

times parameters representing effects of classification
in those rows and replacing �γ

j
� by dummy variables

for the columns times parameters representing effects
of classification in those columns.

Similarly, loglinear model formulas for more
complex models such as those allowing associations
resemble ANOVA models except for predicting the
logarithm of each cell expected frequency rather
than the expected frequency itself. Dummy variables
represent levels of the qualitative responses, and their
interaction terms represent associations. The
associations are described by odds ratios. Logistic re-
gression models with qualitative predictors are
equivalent to certain loglinearmodels, having identical
estimates of odds ratios and identical goodness-of-fit
statistics. For ordinal variables, specialized loglinear
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models assign ordered scores to the categories and
have parameters describing trends in associations.

For further details about loglinear models, see
Exploratory Data Analysis: Multi�ariate Approaches
(NonparametricRegression); alsoAgresti (1996,Chap.
6), Bishop et al. (1975), and Fienberg (1980).

4. Sampling Assumptions

Inferential analysis of multivariate discrete data, like
that of any type of data, requires assumptions about
the sampling mechanism that generated the data.
Often, such as in most surveys, the overall sample size
is fixed and the multinomial distribution applies as the
probability distribution for the counts in a contingency
table. In many cases, certain marginal totals are also
fixed, such as in experimental designs in which the
number of subjects at each experimental condition is
fixed. In addition, in regression-type models such as
logistic regression, it is common to treat the counts at
the combinations of levels of the predictor variables as
fixed even if they are not fixed in the sampling design.
In these cases, at each such combination the response
is usually assumed to have a binomial distribution
when the response is binary and a multinomial
distribution when the response is multicategory; this
replaces the usual normal response assumption for
regression models for continuous responses. Other
sampling possibilities, less common in practice, are
that the sample size is itself random (i.e., no counts are
fixed, such as in observing categorical outcome meas-
ures for all subjects who visit some clinic over a future
time period) or, at the other extreme, all marginal
totals are fixed; these lead to Poisson and hyper-
geometric distributions.

Although some methods depend on the sampling
assumption, estimates and test statistics for many
analyses are identical for the common sampling
designs. For instance, for two-way contingency tables,
the chi-squared statistic, its degrees of freedom, and its
large-sample P-value are the same when only the total
sample size is fixed, when only the row totals are fixed,
when only the column totals are fixed, or when both
row and column totals are fixed.

Under standard sampling assumptions, traditional
methods of inference for discrete data use statistics
having approximate chi-squared or normal distri-
butions for large samples. Alternative methods are
available for small samples. Fisher’s exact test, due to
the famous statistician R. A. Fisher, is a test of
independence in 2-by-2 contingency tables. Analogs of
this test are available for larger tables and for testing
conditional independence and homogeneous asso-
ciation in three-way tables (characterized in terms of
homogeneity of odds ratios) as well as testing fit of
more complex logit and loglinear models. Small-
sample confidence intervals for parameters such as
proportions, difference of proportions, and odds

ratios, result from inverting exact tests for various null
values of parameters. Much of the current research in
small-sample inference uses simulation methods to
closely approximate the true sampling distributions of
relevant statistics (e.g., Forster et al. 1996). StatXact
(Cytel Software 1999) is statistical software dedicated
to small-sample discrete-data methods. Some of these
analyses are also available in modules of software such
as SAS and SPSS.

5. Alternati�e Model Types

For contingency tables relating several response vari-
ables, alternative statistical approaches to loglinear
models can describe association among the variables.
Foremost among these is correspondence analysis, a
graphical way of representing associations in two-way
contingency tables that has been particularly popular
in France (e.g., Benze� cri 1973; see Multi�ariate Anal-
ysis:DiscreteVariables (CorrespondenceModels). The
rows and columns are represented by points on a
graph, the positions of which indicate associations
between the two. Goodman (1986) developed a model-
based version of this approach. He showed it has
equivalences with correlation models, which determine
scores for categories that maximize correlations be-
tween categorical variables. He also showed approxi-
mate connections with a set of association models
that he helped to develop, some of which have
loglinear model form but with scores or score-like
parameters assigned to levels of ordinal variables.
Clogg and Shihadeh (1994) surveyed such models.

Another graphical way of representing a multi-
variate relationship uses graphical models that study
conditional independence structure among the vari-
ables. Roughly speaking, the graph has a set of
vertices, each vertex representing a variable. An edge
connecting two vertices represents a conditional asso-
ciation between the corresponding two variables. For
instance, for four variables, the graph in Fig. 2
portrays a model that assumes that X and Y are
independent and that X and Z are independent,
conditional on the remaining two variables, but
permits association between W and X and between
each pair of variables in the set �W, Y, Z�. The four
edges in the graph, connecting W and X, W and Y, W
and Z, and Y and Z, represent pairwise conditional
associations. Edges do not connect X and Y or X and
Z, since those pairs are conditionally independent.
Many loglinear models are graphical models. For
details, see Lauritzen (1996) and Graphical Models:
O�er�iew.

Logistic�probit regression models and loglinear
models, together with long-established regression and
ANOVA methods for normal response variables, are
special cases of a broad family of generalized linear
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Figure 2
A graphical representation of four variables, with
conditional independence between X and Y and
between X and Z

models (Gill 2000). These models are characterized by
a choice of distribution for the response variable (e.g.
binomial, Poisson, normal), a function of the mean to
be modeled (e.g., logit of the mean, log of the mean,
the mean itself ), and the variables that enter the linear
model formula as predictors.

For binary data, the model using the logit transform
of the probability p is the most popular generalized
linear model. For count data, generalized linear
models usually assume a Poisson response, sometimes
called Poisson regression models. However, more
variability often occurs in the counts than the Poisson
distribution allows (i.e. there is said to be o�er-
dispersion). The Poisson distribution forces the vari-
ance to equal the mean; according to it, for instance, at
a given mean for Y the variance of the conditional
distribution of Y cannot change as predictors are
added to or deleted from the model. Methods of
dealing with overdispersion include using discrete
distributions for which the variance can exceed the
mean, such as the negati�e binomial, and adding an
extra error term to the model (a random effect) to
account for unexplained variability due to factors such
as unmeasured variables and measurement error.

Extensions of generalized linear models deal with
more complex situations. For instance, sometimes the
response is a mixture of discrete and continuous, such
as when a certain proportion of the responses take
value 0 but the rest can be any positive real number
(e.g., responses to ‘How much time do you spend on
exercise each week?’). Sometimes observations are
censored—we know only that the response falls above
some point or below some point, such as when we
count events of a certain type over time but cannot
observe beyond the end of the experimental period
(Andersen et al. 1993). Models can then focus on the
continuous time to response of an event or the discrete
counting of events. Depending on the application and
the sort of censoring, the models have different names,
including survival models, event-history models, and
tobit models (e.g., Long 1997).

6. New Methods for Repeated Measurement
Data

For standard inference with the usual sampling as-
sumptions, the methods discussed above treat separate
observations in a sample as independent. In the social
andbehavioral sciences,multivariate data often results
from repeated measurement (e.g., longitudinal) stud-
ies. For such studies, this independence assumption is
violated. More generally, data sets that consist of
clusters of observations such that observations within
clusters tend to be more alike than observations
between clusters require specialized methods. This was
an active research area in the last 15 years of the
twentieth century. New methods make it possible to
extend traditional repeated measures ANOVA to
discrete data and to permit various correlation struc-
tures among the responses.

For clustered data, recently developed methods
enable modeling binary or categorical responses with
explanatory variables, for instance using the logit
transform. Two approaches have received consid-
erable attention. In one, models address marginal
(separate) components of the clustered response,
allowing for dependence among the observations
within clusters but treating the form of that depen-
dence as a nuisance that is not a primary object of the
modeling. The other approach uses cluster-specific
random effects as a mechanism for inducing the
dependence.

The marginal modeling approach has the advantage
of relative computational simplicity. Estimates are
obtained using the methodology of generalized esti-
mating equations (see Diggle et al. 1994). With this
quasi-likelihoodmethod, rather than fully specify joint
distributions for the responses, one need only model
how the variance depends on the mean and predict a
within-cluster correlation structure. A simple version
of the method exploits the fact that good estimates of
regression parameters usually result even if one naively
treats the component responses in a cluster as inde-
pendent. Although those parameter estimates are
normally adequate under the naı�ve independence
assumption, standard errors are not. More appro-
priate standard errors result from an adjustment using
the empirical dependence in the sample data. Although
one makes a ‘working guess’ about the likely cor-
relation structure, one adjusts the standard errors to
reflect what actually occurs for the sample data. An
exchangeable working correlation structure under
which correlations for all pairs of responses in a cluster
are identical is more flexible and usually more realistic
than the naı�ve independence assumption.

With models that apply directly to the marginal
distributions, the regression effects are population-
averaged. For instance, a fitted probability estimate
refers to all subjects at the given level of predictors,
and the model does not attempt to study potential
heterogeneity among the subjects in this probability.
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Alternatively, one can model subject-specific prob-
abilities and allow such heterogeneity by incorporating
subject or cluster random effects in the model. For
instance, a model might contain a cluster-specific
intercept term that varies among clusters according to
some normal distribution. The estimated variance of
that distribution describes the extent of heterogeneity.
This type of model is called a generalized linear mixed
model since it contains a mixture of fixed and random
effects. Specifying this form of model also has impli-
cations about the effects in a marginal model, but the
form of model may differ. For instance, with random
effects in a logistic regressionmodel, the corresponding
model for marginal distributions is only approximated
by a logit model and the effects have different size
(Diggle et al. 1994).

An alternative approach of dealing with the cluster
terms is the fixed effects one of item response models
such as the Rasch model (see Factor Analysis and
Latent Structure: IRT and Rasch Models). In some
applications with a multivariate response, it is natural
to assume the existence of an unmeasured latent
�ariable that explains the association structure. Con-
ditionalonthevalueofthatlatentvariable, theobserved
variables are independent. The observed association
structure then reflects association between the obse-
rved variables and that latent variable. When the
latent variable consists of a few discrete classes, such
as when the population is a mixture of a few types of
subjects, then the resulting model is called a latent
class model. This is an analog of factor analysis in
which the observed and latent variables are categorical
rather than continuous. See Heinen (1993) and Factor
Analysis and Latent Structure: O�er�iew.

7. Historical Notes

The early development of methods for discrete multi-
variate data took place in England. In 1900, Karl
Pearson introduced his chi-squared statistic (although
in 1922 R. A. Fisher showed that Pearson’s df formula
was incorrect for testing independence) and G. Udny
Yule presented the odds ratio and related measures of
association. Much of the early literature consisted of
debates about appropriate measures of association for
contingency tables. Goodman and Kruskal (1979)
surveyed this literature and made significant cont-
ributions of their own.

In the 1950s and early 1960s, methods for multi-
dimensional contingency tables received considerable
attention. These articles were the genesis of substantial
research on logistic regression and loglinear models
between about 1965 and 1975. Much of the leading
work in that decade took place at the universities of
Chicago, Harvard, and North Carolina. At Chicago,
Leo Goodman wrote a series of groundbreaking
articles for statistics and sociology journals that
popularized the methods for social science appli-

cations.Simultaneously,relatedresearchatHarvardby
students of Frederick Mosteller (such as Stephen
Fienberg) and William Cochran and at North
Carolina by Gary Koch and several students and co-
workers was highly influential in the biomedical
sciences.

Perhaps the most far-reaching contribution was the
introduction by British statisticians John Nelder and
R. W. M. Wedderburn in 1972 of the concept of
generalized linear models. This unifies the primary
categorical modeling procedures—logistic regression
models and loglinear models—with long-established
regression and ANOVA methods for normal-response
data.

Texts covering logistic regression are, from least to
most advanced, Agresti and Finlay (1997, Chap. 15),
Agresti (1996), Hosmer and Lemeshow (2000), Collett
(1991), Long (1997), Agresti (1990). Texts covering
loglinear models, from least to most advanced, are
Agresti and Finlay (1997, Chap. 15), Agresti (1996),
Fienberg (1980), Clogg and Shihadeh (1994), Agresti
(1990), Bishop et al. (1975). Andersen (1980) and Long
(1997) discuss some alternative methods for discrete
data.

See also: Experimental Design: Overview; Multiv-
ariate Analysis: Classification and Discrimination;
Multivariate Analysis: Discrete Variables (Corresp-
ondence Models); Multivariate Analysis: Discrete
Variables (Loglinear Models)
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Multivariate Analysis: Overview

1. Introduction

Multivariate analysis is conceptualized by tradition as
the statistical study of experiments in which multiple
measurements are made on each experimental unit
and for which the relationship among multivariate
measurements and their structure are important to the
experiment’s understanding. For instance, in analyz-
ing financial instruments, the relationships among the
various characteristics of the instrument are critical. In
biopharmaceutical medicine, the patient’s multiple
responses to a drug need be related to the various
measures of toxicity. Some of what falls into the rubric
of multivariate analysis parallels traditional univariate
analysis; for example, hypothesis tests that compare
multiple populations. However, a much larger part of
multivariate analysis is unique to it; for example,
measuring the strength of relationships among various
measurements.

Although there are many practical applications for
each of the methods discussed in this overview, we cite
some applications for the classification and discrimi-
nation methods in Sect. 6.5. The goal is to distinguish
between two populations, or to classify a new ob-
servation in one of the populations. Examples are (a)
solvent and insolvent companies based on several
financial measures; (b) nonulcer dyspeptics versus
normal individuals based on measures of anxiety,
dependence, guilt, and perfectionism; (c) Alaskan vs.

Canadian salmon based on measures of the diameters
of rings. For other such applications, see Johnson and
Wichern (1999).

Multivariate analysis, due to the size and complexity
of the underlying data sets, requires much compu-
tational effort. With the continued and dramatic
growth of computational power, multivariate meth-
odology plays an increasingly important role in data
analysis, and multivariate techniques, once solely in
the realm of theory, are now finding value in ap-
plication.

2. Normal Theory

2.1 Distribution Theory

2.1.1 Multi�ariate normal distribution. In much the
same way that the univariate normal distribution is
central to statistics, the multivariate normal distri-
bution plays a similar central role. Let X�
(X

�
,…, X

p
) be a p-dimensional vector of the multiple

random variables measured on an experimental unit.
The probability density, f (x), of X is multivariate
normal, denoted N(µ, Σ), if

f(x)� (2π)−p/��Σ�−�/� exp ��(1�2)(x�µ) Σ−�(x�µ)��

for ���x
i
��, i� 1,…, p, where µ� (µ

�
,…, µ

p
)

is the p-dimensional population mean vector
(���µ

i
��, i� 1,…, p) and Σ is the p�p popu-

lation (positive definite) variance–covariance matrix.
When Σ is singular, the probability density function
f (x) does not exist as noted, but there are other
meaningful ways to define the multivariate normal
distribution.

The contours of constancy of f (x) are ellipsoids
centered at µ with axes determined by the eigenvectors
of Σ. Any subset of X

�
,… X

p
itself has a multivariate

normal distribution and any set of linear combinations
has a multivariate normal distribution. Also the
conditional probability distribution of any subset
given another subset has a multivariate normal dis-
tribution.

2.1.2 Sample statistics and their properties. Suppose
that a random sample X

�
,…, X

N
, of size N, is

observed from a multivariate normal distribution.
The natural estimators of µ and Σ are, respectively,
the sample mean vector X� and the sample variance–
covariance matrix S��N

i=�
(X

i
�X� )�(X

i
�X� )�(N�1).

These estimators possess many of the properties of
the univariate sample mean and variance. They are
independent and unbiased; furthermore, X� and
[(N�1)�N]S are maximum likelihood estimators. The
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sampling distribution of X� is N(µ, Σ�N), and the
sampling distribution of (N�1)S is called the Wishart
distribution with parameter Σ and N�1 degrees of
freedom, as obtained by John Wishart in 1928.

For the univariate normal distribution, when the
variance σ� is known, the mean x� is an optimal
estimator of the population mean µ in any reasonable
sense. It was shown in 1956 by Charles Stein that when
p� 2, and the underlying multivariate distribution is
N(µ, I), one can improve upon X� as an estimator of µ
in terms of its expected precision, because surprisingly,
even with the identity matrix I being the population
variance–covariance matrix, there is information in S
to improve estimation of µ.

Authoritative references to the multivariate normal
distribution and its properties include Anderson
(1984) and Tong (1990).

2.1.3 Characteristic roots. When the sample covari-
ance matrix S has a Wishart distribution, many in-
variant tests are functions of the characteristic roots
of S. This led to the study of the joint distribution of
the roots, which was obtained simultaneously by
several authors in 1939. Characteristic roots of a
sample covariance matrix also play a role in physics
and other fields.

The basic distribution theory for the case of a
general diagonal population covariance matrix was
developed by Alan James in 1956 and requires
expansions in terms of zonal polynomials. For details
of the noncentral distribution of the characteristic
roots and zonal polynomials see Mathai et al. (1995).

2.2 Inference

Inference concerning µ when Σ is known is based, in
part, upon the Mahalanobis distance N(X� �µ)
Σ−�(X� �µ)� which has a χ�

N
distribution when

X
�
,… X

N
is a random sample from N(µ, Σ). When Σ is

not known, inference about µ utilizes the Mahalanobis
distance with Σ replaced by its estimator S. The
distribution of the quantity N(X� �µ)S−�(X� �µ)� was
derived by Harold Hotelling in 1931 and is called
Hotelling’s T �. He showed that (N�p)T ��(N�1)p has
a standard F-distribution, F

p,N−p
.

To test, at level α, the null hypothesis H
�
:µ�µ

�
against the alternative H

A
:µ�µ

�
based upon multi-

variate normal data with unknown Σ, one rejects H
�
if

N(X� �µ
�
) S−�(X� �µ

�
)� exceeds (N�1)p�(N�p)F α

p,N−p
,

where F α

p,N−p
denotes the upper α-critical value of

F
p,N−p

. Elliptical confidence intervals for µ can be
constructed as �µ:N(X� �µ) S−�(X� �µ)�� ((N�1)p�
(N�p))�F α

p,N−p
�. Useful rectangular confidence inter-

vals for µ are more difficult to obtain and typically rely
on suitable probability inequalities (see Hochberg

and Tamhane 1987). For the univariate normal dis-
tribution, one-sided hypothesis testing straight-
forwardly follows from two-sided testing. However,
various one-sided tests for the multivariate case are
much more complicated. A particular class of tech-
niques that is useful in this case are those of order-
restricted inference.

The comparison of two multivariate normal popu-
lation means, with common but unknown variance–
covariance matrix, can be based upon a two-sample
version of Hotelling’s T � statistic.

2.3 Linear Models: Multi�ariate Analysis of
Variance (MANOVA)

To compare k (� 2) multivariate normal population
means (with common unknown variance–covariance
matrix), one needs to utilize generalizations of
Hotelling’s T � statistic, similar to the relationship of
the F-statistic for multiple populations to the two-
sample t-statistic for univariate data.

To understand more generally multivariate analysis
of variance, consider for the univariate setting the
analysis-of-variance (ANOVA) for a given hypothesis.

Source
Sum of
squares

Degrees of
freedom F-statistic

Hypothesis SS
H

d
H

F� (SS
H
�d

H
)�

(SS
E
�d

E
)

Error SS
E

d
E

The null hypothesis reference distribution for the F
statistic isF

d
H
,d

E

andthealternativedistribution isanon
central F-distribution; these result from SS

H
and SS

E

being independent random variables with SS
E
�σ�χ�

d
Eand under H

�
, SS

H
�σ�χ�

d
H

. For example, in a one-
way layout, SS

H
is the sum-of-squares for treatment,

and SS
E

is the usual sum-of-squares for error.
The general structure of an ANOVA table for

multivariate data of dimension p is parallel in struc-
ture; S

H
becomes H, a p�p matrix of sum-of-squares

and cross-products, and SS
E
becomes E, a p�p matrix

related to the variance–covariance matrix of the
multivariate error vector. The random matrices H and
E are independent; E has a p-dimensional Wishart
distribution with d

E
degrees of freedom, and under H

�
,

H has a p-dimensional Wishart distribution with
degrees of freedom d

H
.

However, now the ratio of sums of squares is
translated to the eigenvalues of HE−�. Because there is
no uniformly best function of these eigenvalues,
various alternative functions of the product, sum, or
maximum of the eigenvalues have been proposed. The
best-known statistics are the Wilks lambda, Hotelling-
Lawley trace, Pillai trace, and Roy maximum, and are
provided in standard MANOVA statistical packages.
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A classical archeological example from 1935 con-
sists of four series of Egyptian skulls ranging from the
predynastic, sixth to twelfth dynasties, twelfth and
thirteenth dynasties, and Ptolemaic dynasties. For
each of the multiple skulls in the four series, there were
measurements on breadth, length, and height. A
MANOVA showed that the dynasties were not homo-
geneous. Subsequent analyses were carried out using
multiple comparisons. The MANOVA of only two
dynasty comparisons reduces to the two-sample
Hotelling’s T �.

3. Relationships

3.1 Regression

Regression analysis is designed to predict a measure Y
based on concomitant variables X� (X

�
,…, X

p
). It

was historically traditional to assume that (Y, X ) have
a joint normal distribution with zero means and
(p�1)�(p�1) covariancematrixof (Y, X ):Var(Y )�
σ
��

, Covar(Y, X )�Σ
��

, Var(X )�Σ
��

. Then the
conditional mean of Y given X�x is Σ

��
Σ−�

��
x�,

which is a linear function of the form β
�
x
�
�…�β

p
x

p
;

the conditional variance is σ
��

�Σ
��

Σ−�

��
Σ�

��
, which

is independent of x, a fact that is critical in the
analysis.

Although the above description involves the multi-
variate normal distribution, the subject of regression is
usually treated more simply as ordinary linear re-
gression involving least squares. See Linear Hypo-
thesis: Regression (Basics).

The more general regression model consists of a
p�n matrix Y in which the n columns are inde-
pendently distributed, each having an unknown p�p
covariance matrix Σ, and the expected value of Y is a
function of unknown parameters, namely, EY�
X

�
BX

�
, where X

�
and X

�
are p�q and r�n matrices,

respectively, and B is a q�r matrix of unknown
parameters which is to be estimated. This model
comprises what is called the multivariate general linear
model (see Anderson 1984 for details).

3.2 Correlation Hierarchy: Partial, Multiple,
Canonical Correlations

If (X
�
,…, X

p
) is a p-dimensional random vector with

covariances σ
ij
, the population correlation coefficient

between X
i
and X

j
is defined as ρ

ij
�σ

ij
��σ

ii
σ

jj
, with

the sample analogue correspondingly defined. The
term co-relation was used by Sir Francis Galton in
1888. Karl Pearson introduced the sample correlation
coefficient in 1896; alternative names are product
moment correlation or Pearson’s correlation coef-
ficient. Because �1� ρ

ij
� 1 and ρ

ij
��1 only when

X
i
and X

j
are perfectly linearly related, the correlation

has become a common measure of linear dependence.
For normally distributed data, the distribution of

the sample correlation was obtained in 1915 by R. A.
Fisher. The test statistic �N�2r��1�r� can be used
to test that the population correlation is zero; under
this hypothesis, this statistic has a Student’s t dis-
tribution with N�2 degrees of freedom. Fisher later
obtained a transformation to z� tanh−�(r), which he
showed to have an approximate normal distribution
with mean tanh−�(ρ) and variance (N�3)−�. Conse-
quently, the z transformation provides confidence
intervals for ρ. The definitive analysis of the dis-
tribution of r and z is given by Hotelling (1953).

The population multiple correlation coefficient
arises when X

�
,…, X

p
are used to predict X

�
, and is

defined as the population correlation between X
�
and

the best linear predictor of X
�
based on X

�
,…, X

p
. A

similar definition holds for the sample multiple cor-
relation. The population partial correlation is the
correlation between a pair of variables, say, X

�
and X

�
,

conditional on the remainder being fixed, that is,
X

�
,…, X

p
being fixed, with a similar definition holding

for the sample. See Anderson (1984) for results
concerning the distributions of the sample multiple
correlation coefficient and the sample partial cor-
relation coefficient, as well as related techniques for
statistical inference, in the case of normally distributed
data. Canonical correlations are used to measure the
strength of the relationship between two sets of
variables and are described more fully in Sect. 6.2.

3.3 Measures of Dependence

Although Pearson’s correlation coefficient is a natural
way to measure dependence between random variables
X and Y having a bivariate normal distribution, it can
be less than meaningful for non-normal bivariate
distributions. Popular and useful population measures
for continuous random variables include Kendall’s
τ(�4��

−���

−� F (x, y)f (x, y)dxdy�1) and Spearman’s
ρ (� 12��

−� ��

−� (F (x, y)�F
X
(x)F

Y
(y)) f

X
(x) f

Y
(y)dxdy),

where F (x, y), F
X
(x), F

Y
(y) are, respectively, the

bivariate distribution function of X and Y, and the
twomarginal distribution functions ofX, Y; andwhere
f (x, y), f

X
(x), and f

Y
(y) are their corresponding density

functions. Kendall’s τ can be written as 4
E(F (X, Y ))�1, where the expectation is with respect
to the joint distribution of X, Y and Spearman’s rho
can be written as 12 E[F (X, Y )�F

X
(X )F

Y
(Y )], where

the expectation is with respect to independent X and
Y, with distributions F

X
(x) and F

Y
(y). The sample

estimates of Kendall’s τ and Spearman’s rho are given
in Agresti (1984). Other more theoretical approaches
to measuring dependence are based upon maximizing
the correlation, ρ(a(X ), b(Y)), over certain classes of
functions a(x) and b(y). A classical reference is
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Goodman and Kruskal (1979); see also Multi�ariate
Analysis: Discrete Variables (O�er�iew).

A related notion is the canonical decomposition of a
bivariate distribution into weighted sums of indepen-
dent-like components (see Lancaster 1969).

4. Methods for Generating Multi�ariate Models

Many newer multivariate distributions have been
developed to model data where the multivariate
normal distribution does not provide an adequate
model. Multivariate distributional modeling is in-
herently substantially more difficult in that both
marginal distributions and joint dependence structure
need to be taken into account. Rather straightforward
univariate properties or characterizations often have
many multivariate versions; however, numerous
multivariate concepts have no univariate analogues.
Some of the more commonly used approaches to
developing models are given in the following.

4.1 Characterizing Properties

One common approach to generate multivariate
distributions is to develop extensions of a specific
univariate property. For instance, symmetry of the
univariate distribution, that is, f (x)� f (�x), can lead
to the family of reflection symmetric or multivariate
spherical distributions. Here f (x

�
,…, x

p
)� g(�x

�
�,-

…, �x
p
�) or f (x

�
,…, x

p
)� g(x�

�
���x�

p
) for a suitable

function g. The latter family, especially when in-
corporating covariates, naturally leads to the class of
elliptically contoured multivariate distributions (e.g.,
Fang and Anderson 1990).

The lack-of-memory property, which characterizes
the univariate exponential distribution, has been
generalized to the multivariate case, and this charac-
terization yields the Marshall–Olkin multivariate ex-
ponential distribution. Because this distribution has
both a singular and a continuous part, other purely
continuous multivariate distributions with expo-
nential marginals have been developed.

Other properties that have been used to develop
multivariate distributions are independence of certain
statistics, identical distribution of statistics, closure
properties, limiting distributions, differential equation
methods, series expansions, and conditioning meth-
ods. In some instances physical models, such as shock
models, provide a method for extending univariate
distributions to the multivariate case.

4.2 Mixture Methods

Mixture methods have provided successful extensions
for models with non-negative random variables. The
introduction of a dependence structure can be ac-

complished by various notions of mixing. For ex-
ample, if U, V, W are independent random variables;
then the ‘mixtures’ (a) X

�
�U�V, X

�
�U�W, (b)

X
�
�min(U, V ), X

�
�min(U, W), (c) X

�
�U�V, X

��U�W generate dependent bivariate random vari-
ables. In particular, a bivariate binomial distribution,
a bivariate exponential distribution, and a bivariate
Pareto or F distribution can be so generated. An
inherent problem with multivariate versions obtained
from mixture methods, as well as other generating
techniques, is that the number of parameters so
introduced can be as large as 2p, thereby necessitating
large sample sizes for estimation. For a comprehensive
treatment of bivariate distributions see Hutchinson
and Lai (1990).

4.3 Copulas

Another approach to providing non-normal multi-
variate models is based on copulas or uniform repre-
sentations. We provide details for bivariate random
variables; the more general case is discussed in Nelsen
(1999) and Joe (1997). This approach first requires
specification of the univariate marginal distribution
functions F

�
(x), F

�
(y), and then the joint distribution is

F (x, y)�U(F
�
(x), F

�
(y)), where U(s, t) is a two-

dimensional copula. There are a number of technical
conditions that the function U(s, t) must satisfy, but
the basic idea is that U(s, t) is essentially the dis-
tribution function of a two-dimensional random vec-
tor whose every component marginally has a uniform
distribution on [0, 1]. There are many different families
of copulas; for the bivariate case, examples of copulas
include the standard normal copula,

(a) U
N
(s, t)� (1�ρ�)−�/� exp[��ρ�(u����)

�2ρu���(2(1�ρ�))]

where u�Φ−�(s), ��Φ−�(t) and Φ−� is inverse stan-
dard normal distribution function; and the Farlie–
Gumbel–Morgenstern copula,

(b) U
FGM

(s, t)� 1�θ(2s�1)(2t�1).

Based upon copulas like these, different multivariate
distributions can be generated. For instance, the
standardized bivariate normal distribution function
with correlation ρ can be expressed as U

N
(Φ(x), Φ(y)),

whereas U
N
(1�e−x, 1�e−y) has normal-like depen-

dence structure but standard exponential distributions
as its marginals. A fairly standard technique for
creating copulas is to begin with any joint distribution
F (x, y) and then compute F(F−�

�
(x), F−�

�
(y)), which

under nonstringent technical conditions will be a
copula.

Every bivariate copula U(s, t) with 0� s, t� 1
satifies U−(s, t)�min(s, t)�U(s, t)�max(s�t�1, 0)
�U+(s, t). Both U−(s

�
, s

�
) and U+(s

�
, s

�
) themselves
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are copulas, and are known as, respectively, the lower
and upper Fre� chet–Hoeffding bounds.

The probabilistic theory concerning copulas has
been fairly extensively developed, but the applications
to data analysis are much more limited. Copulas can
be readily extended to higher dimensions. However,
bounds become more complex. For more details see
Ru� schendorf et al. (1996).

5. Multi�ariate Probability Computational
Techniques

5.1 Multi�ariate Bounds for Probabilities

Inequalities or bounds for multivariate probabilities
are important tools in simultaneous inference and for
approximating probabilities. We consider three basic
types of inequalities, noting that for each there are
numerous generalizations and extensions.

Perhaps the oldest method is based on Boole
inequalities which provide relations between proba-
bilities of events. The Fre� chet–Hoeffding bounds can
be viewed as extensions of Boole’s inequality. In a
statistical context, the lower bound of the Boole
inequalities are called Bonferroni inequalities, and are
often used when dealing with multiple comparisons.
These bounds have many extensions; see Hochberg
and Tamhane (1987), Galambos and Simonelli (1996),
and Hypothesis Tests, Multiplicity of.

A second set of inequalities are called Chebyshev
inequalities. For bivariate random variables X

�
, X

�
with EX

i
�µ

i
, Var(X

i
)�σ�

i
and correlation

ρ, P��X
�
�µ

�
���k

�
σ
�
, �X

�
�µ

�
���k

�
σ
�
�

�
k
�
�k

�
��(k

�
�k

�
)��4ρ�k

�
k
�

2k
�
k
�

thereby extending the classical Bienayme� –Chebyshev
univarite inequality.

Another class of inequalities are multiplicative
inequalities that hold for certain classes of random
variables, namely,

P�X
�
�A

�
,…, X

m
�A

m
�� �

m

i=�

P�X
i
�A

i
�

When X
�
,…, X

m
are independent normal variates with

respective means µ
�
,…, µ

m
, and common variance σ�,

then

P�	�X
i
�µ

i
��k

i
s���

m

�

P��X
i
�µ

i
��k

i
s�

where s� is an independent estimate of σ�. This
inequality yields a bound for the joint probability of a
simple multivariate t-distribution in terms of proba-
bilities of univariate t-distributions.

When X
�
,…, X

m
are correlated normal variates with

a correlation matrix R� (ρ
ij
) with ρ

ij
� 0, then the

one-sided orthant is bounded

P�	(X
i
� a

i
)���

m

�

P�X
i
� a

i
�

The two-sided version of the preceding holds for � X
i
�

without any non-negativity restrictions on the corre-
lations.

For discussions of multivariate inequalities see
Dharmadhikari and Joag-dev (1988) and Tong (1980).

5.2 Approximations of Probabilities

There are a number of different numerical and
stochastic techniques that are in use to obtain nu-
merical approximations to multivariate probability
statements. These techniques are useful in a variety of
circumstances, for example, computing p-values for
complicatedmultivariate data, obtaining power curves
for multivariate tests, and computing multivariate
posterior distributions.

Basic techniques for multivariate probability
approximations rely on standard numerical inte-
gration principles; here P�x �A�� ���

x �A
f (x)dx is

approximated by ��x
i
�wi

f (x
i
), where w

i
are weights

and �x
i
� is a finite set of points specified in A.

Elementary Monte Carlo integration techniques in-
volve random sampling N points x

i
, i� 1,…, N ac-

cording to f (x) and estimating P�A� by N−� �N

i=�
I(x

i
�A), where I(x

i
�A)� 1, if x

i
�A, and � 0, other-

wise. Some methods for computing multivariate nor-
mal probabilities first transform the random variables,
and rewrite P�A�� ����z�=�

F (z)dz, where F (z) is a
function defined by Σ and the region A. Then P�A� is
estimated by N−��N

i=�
F (z

i
) where the z

i
are randomly

chosen from the surface of a sphere in p-dimensional
space.

Monte Carlo importance sampling techniques as-
sume a convenient density g(�) whose support includes
the support of the density f (�), and g(�) is chosen to
expedite convergence. Then points y

�
,…, y

N
are ran-

dom samples according to g(y) and P�A� is estimated
by N−��N

i=�

I(y
i
�A)[ f (y

i
)�g(y

i
)].

More recently, Markov chainMonte Carlo methods
have been developed and have proven to be par-
ticularly useful for high dimensional random vectors.
The common aspects of these types of techniques is the
definition of a Markov chain x

�
, x

�
,…which converges

to a stationary Markov chain where x
i
has marginal

distribution f (x). Again, P�A� is approximated by
(N�m�1)−� �N

i=m
I(x

i
�A), where x

m
,…, x

N
is a suit-

ably chosen sequence of elements generated by the
Markov chain. For much more complete details, see
Monte Carlo Methods and Bayesian Computation:
Importance Sampling; Marko� Chain Monte Carlo
Methods; Monte Carlo Methods and Bayesian Com-
putation: O�er�iew.
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6. Structures and Patterns

6.1 Principal Components

A correlation matrix represents the interdependencies
among p measures, which may be likened to a
connected network. The removal of one of two closely
connected variables (that is, highly correlated) takes
no account of how these variables are connected to the
remaining measures. Principal components intro-
duced by Harold Hotelling in 1933 (see Hotelling,
Harold (1895–1973), methodology that transforms
the original correlated standardized variables z

�
,…, z

p

into new variables z*

�
,…, z*

p
(called principal comp-

onents), which are uncorrelated. These new variables
are linear combinations of the original variables. The
variance of the standardized z

i
is 1, and denote the

variance of z*

i
by τ�

i
; then the total variance p�Στ�

i

remains fixed for the two systems of variables. By
ordering the variances τ�

(�)
� τ�

(�)
���τ�

(p)
, and exam-

ining the cumulative proportions τ�
(�)

�p, (τ�
(�)

�τ�
(�)

)�
p,…, (τ�

(�)
���τ�

(p)
)�p� 1, we obtain what is often

called the ‘proportion of variance explained by the
principal components.’ In this way we may obtain a
subset of principal components that explain most of
the variance, thereby providing a parsimonious ex-
planation of the data. In effect, principal components
provides a method of data reduction. The challenge in
using this approach is deciding how many principal
components are reasonably required and how to
interpret each component.

6.2 Canonical Variables

As noted, principal components provides a procedure
for the reduction of a large number of variables into a
smaller number of new variables. When the variables
fall into two natural subsets, as for example pro-
duction and sales variables, or multiple measurements
on two siblings, then canonical analysis provides
another exploratory data reduction procedure. If the
two sets are labeled X

�
,…, X

p
and Y

�
,…, Y

q
(p� q),

canonical analysis attempts to simplify the corre-
lational structure consisting of (p�q) (p�q�1)�2
correlations to a simpler correlational structure of
only p correlations.

This reduction is accomplished by forming linear
combinations (U

i
, V

i
), i� 1,…, p, of the X

i
’s and Y

j
’s,

respectively, with the property that all the variances
are 1, ρ(U

i
, V

i
)� ρ

i
and all other correlations are zero.

The new variables are called canonical variables, and
the correlations ρ

i
are called the population canonical

correlations.
This procedure is equally applicable to sample data.

Often the first few sample canonical correlations are
large compared to the remaining ones, in which case
the first few canonical variables provides a data
reduction procedure, which captures much of the
structure between the two sets of variables.

6.3 Latent Structure and Causal Models

Latent structure models refers to a set of models that
attempts to capture an understanding of causality, and
hence are sometimes referred to as causal models. The
term is not well-defined and at its broadest includes
factor analysis, path analysis, structural equation
models, correspondence analysis, loglinear models,
and multivariate graphical analysis. One feature of
some of these models is the description of a set of
observables in terms of some underlying unobservable
random quantities. Depending on the context, these
unobservable variables have been called latent vari-
ables, factors, or manifest variables. See also Factor
Analysis and Latent Structure: O�er�iew.

Graphical models often provide a visual under-
standing of relationships. Their origin arose in a
number of scientific areas: as path analysis from
genetic considerations, as interactions of groups of
particles in physics, as interactions in multiway con-
tingency tables. They are particularly useful in multi-
variate models because variables are related in a
variety of different ways, as, for example, con-
ditionally, longitudinally, or directly. Graphical
models can be used in conjunction with specific
models, for example, factor analysis, and structural
equation models. For details concerning graphical
models see Lauritzen (1996) and Graphical Models:
O�er�iew.

6.3.1 Factor analysis. Factor analysis is one of the
oldest structural models, having been developed by
Spearman in 1904. He tried to explain the relations
(correlations) among a group of test scores, and
suggested that these scores could be generated by a
model with a single common factor, which he called
‘intelligence,’ plus a unique factor for each test.

Factor analysis has been used in two data analytic
contexts: in a confirmatory manner designed to con-
firm or negate the hypothesized structure, or to try to
discover a structure, in which case the analysis is called
exploratory. See also Latent Structure and Casual
Variables; Factor Analysis and Latent Structure, Con-
firmatory; Factor Analysis and Latent Structure: IRT
and Rasch Models; Factor Analysis and Latent Stru-
cture: O�er�iew.

6.3.2 Path analysis. The origins of path analysis is
attributed to Sewall Wright, who from 1918 to 1934
developed a method for studying the direct and in-
direct effects of variables. Herein, some of the vari-
ables are often taken as causes, whereas others are
taken as effects. However, because the linear rela-
tions exhibit only correlations, the view of causality
remains hypothetical.

Path diagrams are typical graphical devices to show
the direct and indirect variables. For example, in a
study on the relation between performance and sat-
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Figure 1
Examples of path structures

isfaction, let x
�

be achievement motivation, x
�

be
verbal intelligence, y

�
be performance, and y

�
be job

satisfaction. There are several path diagrams that
could exhibit these connections.

In Fig. 1A, variation in x
�

and x
�

affect both
outcomes y

�
and y

�
, whereas in Fig. 1B, verbal

intelligence affects performance directly, and affects
job satisfaction through achievement motivation. Ad-
ditionally, see Latent Structure and Casual Variables.

6.3.3 Linear structural equations (LISREL). Struc-
tural equation models, or econometric models, were
developed early on to provide explanations of econ-
omic measures. Variables whose variability is gen-
erated outside the model are called exogenous and
variables explained by exogenous variables or other
variables in the model are called endogenous.

A standardbasicmodel is, for vectorsx� (x
�
,…, x

q
)

and y� (y
�
,…, y

p
) of observable variables, y�

ηΛ
�
�ε, x� ξΛ

�
�δ, connected by η∆� ξΓ�ζ where

Λ
�
, Λ

�
are, respectively, m�p and q�n matrices of

regression coefficients; η and ξ are vectors of
unobservable dependent variables, ∆ is an m�m
regression matrix of the effects of endogenous on
endogenous variables, Γ is an m�n regression matrix
of the effects of exogenous on endogenous variables,
and ε, δ, and ε are residual vectors. For more details
see Latent Structure and Casual Variables.

6.4 Clustering

Often, subsets of individuals are grouped by a known
characteristic, as for example, by sex, by race, by
socioeconomic status. In other instances, prespecified
grouping characteristics may not be available. This is
analogous to thinking of a galaxy of stars to be
separated into groups. The methodology of clustering
may be thought of as a data reduction procedure,
where the reduction is to group individuals. This is in
contrast to principal components or canonical analy-
sis, in which the reduction is based upon combining
variables. Alternatively, we may think of clustering as
creating a classification or typology of individuals or
items. For example, we may think of creating regions
based on a set of demographic variables, or a set of
products based on how they are used.

Suppose that the data consists of p measurements
taken on each of n individual (objects). For each pair
of individuals, we form a ‘distance’ measure, where
‘distance’ is flexibly defined. Thus we create an n�n
matrix of ‘distances’ for which there are a variety of

algorithms that govern the creation of subgroups, in
part because there is no universal definition of a
cluster, nor a model that defines a cluster. Intuitively,
we think of a cluster as being defined by points that are
relatively ‘closer’ to one another within the cluster,
and ‘further’ from points in another cluster. See
Statistical Clustering for more details.

6.5 Classification and Discrimination

Classification or discriminant analysis is another
classically important problem in which multivariate
data is traditionally reduced in complexity. Suppose
that there are k populations of individuals, where for
each individual we observe p variables (X

�
,…, X

p
).

Based upon historical or ‘training’ data where we
observe a sample of n

i
individuals from population i, i

� 1,…, k, we want to develop a method to classify
future individuals into one of the k populations based
upon observing the p variables for that new individual.
Although fairly general procedures have been de-
veloped, it has been traditional to assume that for
population i, X�N(µ

i
, Σ), i� 1,…, k. Then µ

�
,…, µ

k
,

Σ are estimated from the historical or training data.
For a new individual, with data Zwe want to optimally
classify that individual into exactly one of the k
populations.

The case k� 2 yields a linear classifier involving Z
called Fisher’s linear discriminant function, and the
case k� 2 involves k linear functions of Z.

To handle settings where we do not assume under-
lying normal populations, there is the technique of
logistic discriminant analysis, which again results in a
linear discriminant function for two populations.
More recent techniques allow nonlinear discriminant
functions and nonparametric discriminant functions
having a monotonicity property. The classification
and regression-tree (CART) approach yields a branch-
ing decision tree for classification; see Breiman et al.
(1984). Decision tree analyses have found many uses in
applications, e.g., for medical diagnostics. For further
information on discrimination see Multi�ariate Ana-
lysis: Classification and Discrimination.

6.6 Multidimensional Scaling

From a geographical map, one can determine the
distances between every city and every other city. The
technique, called multidimensional scaling (MDS), is
concerned with the inverse problem: Given a matrix of
distances, how can we draw a map? The distances are
usually in p-dimensional space, and the map is in q� p
dimensional space, so that MDS can be thought of as
a dimension reduction technique. Further, q� 2 is the
most natural dimension for a map. However, we know
from the many projection procedures for drawing a
map of the globe (p� 3 ) in q� 2 dimensions that the
resulting maps differ in how one perceives distances.
For more details see Scaling: Multidimensional.
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6.7 Data Mining

Data mining refers to a set of approaches and
techniques that permit ‘nuggets’ of valuable infor-
mation to be extracted from vast and loosely struc-
tured multiple data bases. For example, a consumer
productsmanufacturermight use datamining to better
understand the relationship of a specific product’s
sales to promotional strategies, selling store’s charac-
teristics, and regional demographics. Techniques from
a variety of different disciplines are used in data
mining. For instance, computer science and infor-
mation science provide methods for handling the
problems inherent in focusing and merging the requi-
site data from multiple and differently structured data
bases. Engineering and economics can provide meth-
ods for pattern recognition and predictive modeling.
Multivariate statistical techniques, in particular,
clearly play a major role in data mining.

Multivariate notions developed to study relation-
ships provide approaches to identify variables or sets
of variables that are possibly connected. Regression
techniques are useful for prediction. Classification and
discrimination methods provide a tool to identify
functions of the data that discriminate among cat-
egorizations of an individual that might be of interest.
Another very useful technique for data mining is
cluster analysis that groups experimental units which
respond similarly. Structural methods such as prin-
cipal components, factor analysis, and path analysis
are methodologies that can allow simplification of the
data structure into fewer important variables. Multi-
variate graphical methods can be employed to both
explore databases and then as ameans for presentation
of the data mining results.

A reference to broad issues in data mining is given
by Fayyad et al. (1996). Also see Exploratory Data
Analysis: Multi�ariate Approaches (Nonparametric
Regression).

7. Further Readings

This article and related entries provide only a brief
overview of a vast field. For further general readings
see Anderson (1984), Dillon and Goldstein (1989),
Johnson and Wichern (1999), Morrison (1990),
Muirhead (1982); for detailed developments see the
Journal of Multi�ariate Analysis.
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Mumford, Lewis (1895–1990)

Lewis Mumford was one of the seminal cultural critics
to emerge from the United States during the twentieth
century. Although known chiefly for his work in
architecture and urbanism, he made significant contri-
butions to art and literary criticism, biography and
autobiography, the history of technology, sociology,
and political science. Largely self-taught, Mumford
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defined himself as a ‘generalist,’ one who crossed
disciplines and epochs in pursuit of an ‘organic’
equilibrium in human affairs. This search for ‘eutopia’
or the good place—to use the archaic spelling and
meaning that he preferred—preoccupied him over the
course of a writing career that spanned an astonishing
six decades.

1. Life and Work

1.1 Background and Intellectual De�elopment

Born on October 19, 1895 in Flushing, Long Island
(now part of New York City), Mumford was reared in
a middle-class, albeit fatherless, household on the
Upper West Side of Manhattan. His youth was
unremarkable, save for a series of extended walks
around New York City he undertook in the company
of his stepgrandfather. He was graduated from Stuy-
vesant High School in 1912, but ill health forced him
to withdraw from the City College of New York
before completing his baccalaureate degree. Rather
than languish, Mumford undertook a regimen of self-
study and self-improvement under the direct influence
of Sir Patrick Geddes, the Scottish biologist, soci-
ologist, and townplanner whose ideas Mumford first
encountered while enrolled in a college biology course.
Mumford began corresponding with Geddes in 1918,
and the latter acted as an intellectual mentor and
surrogate father to the young man.

Geddes, a remarkable polymath who disregarded
disciplinary boundaries, advanced a Spencerian view
of evolutionary change in society based upon the
integrated study of a given region, including its
physical surroundings, the population that lived there,
and the work they performed. Over the next several
years, Mumford heeded Geddes’s call for ‘regional
survey,’ the collection of detailed topographical and
architectural data, beginning with the New York
metropolitan area and, as his health improved, con-
tinuing up and down the eastern seaboard of the US.
This activity, so reminiscent of Mumford’s childhood
walks, helped to focus his interest in the study of
architecture and city planning, while still embracing
Geddes’s emphasis on the social, economic, and
cultural aspects of regional development.

At about the same time, Mumford discovered
Ebenezer Howard’s garden city, which, in its compact
form and its balance between urban and rural modes
of living, dovetailed almost seamlessly with Geddes’s
regionalism. Among the numerous other writers who
influenced Mumford’s development at this early stage
were the popular novelist H. G. Wells, the playwright
George Bernard Shaw, the Arts and Crafts polemicists
John Ruskin and William Morris, and the American
Transcendentalists Ralph Waldo Emerson and Henry
David Thoreau. By 1919 Mumford had established
himself as a promising journalist and editor in New

York and, briefly, in London. In 1922, he published
his first book, The Story of Utopias, a survey of
utopian literature in which many of the overarching
themes of his career were adumbrated: the investment
of artistic form with social meaning; the harnessing of
technology for the common good; and the restruc-
turing of the built environment on a human scale in
balance with the surrounding region. That same year
he married Sophia Wittenberg (1899–1997), who was
to be his life-long intellectual confidante and amanu-
ensis.

Mumford’s subsequent career can be divided rough-
ly into three chronological stages: an early stage during
which he concentrated on American cultural history
and criticism (c. 1923–31); a mature stage when his
focus broadened to include all of Western civilization
(c. 1932—70); and a late stage when he reexamined his
life and work in a series of autobiographical collections
of writings, leading to an incomplete autobiography
(c. 1971–82).

1.2 Early Career

The 1920s found Mumford in the company of archi-
tects and planners as well as writers. In 1923, he joined
the Regional Planning Association of America, a
group dedicated to the improvement of housing, the
development of garden cities, and the promotion of
regionalism. The Association achieved modest succes-
ses in their planned communities at Sunnyside Gar-
dens in the New York City borough of Queens and at
Radburn in suburban New Jersey. The Appalachian
Trail, a 2,000-mile wilderness trail along the mountain
spine of the eastern US is the Association’s most
lasting achievement. Although he was not a designer,
Mumford acted effectively as the Association’s sec-
retary and publicist.

Mumford continued to earn his living as journalist,
writing chiefly criticism on a vast range of subjects for
such periodicals as the Freeman, the Journal of the
American Institute of Architects, the American Mer-
cury, Commonweal, and the New Republic. Under the
influence of his close friend and fellow writer, Van
Wyck Brooks, Mumford published a series of short,
but insightful books on American culture in an effort
to recover what Brooks termed the ‘usable past.’
Sticks and Stones (1924) outlines what was at the time
an unorthodox social history of American architec-
ture. The Golden Day (1926) examines five writers
from the mid-nineteenth century—Emerson, Thoreau,
Nathaniel Hawthorne, Herman Melville, and Walt
Whitman—whom Mumford believed had created a
specifically American literature in touch with the
regional landscape and who might be emulated by his
contemporaries. Mumford’s first foray into biogra-
phy, Herman Mel�ille (1929), was a direct outgrowth
of The Golden Day and one of the first studies to
wrestle with Melville’s troubled psyche. The Brown
Decades (1931) culminated this early period, and it
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was Mumford’s attempt to redress some critical
oversights in both Sticks and Stones and The Golden
Day, particularly the cursory treatment of architects
H. H. Richardson, Louis Sullivan, and Frank Lloyd
Wright. Although surpassed by later, more scholarly
works, these four books made a significant contri-
bution to the fledgling discipline of American Studies.
Moreover, with the unifying color metaphor of its title
and the elegance of its prose, The Brown Decades
endures as a major work of American letters.

1.3 Mature Career

The mature stage of Mumford’s career extended from
the early 1930s to the early 1970s, with only a brief
interruption around World War II. During the De-
pression, Mumford continued to make his living as a
journalist, but he confined his output to a few selected
journals and magazines. In 1931, he began an extra-
ordinary 30-year tenure as the architecture critic for
the New Yorker. His column, ‘The Sky Line,’ was an
important platform from which he mediated between
the often conflicting currents of European and Ameri-
can modernism. Many of his architecture columns
have been collected and published in From the Ground
Up (1956), the Highway and the City (1963), and
Sidewalk Critic (1998). Virtually unknown today is his
short but influential tenure as the magazine’s art critic
(1932–7). From cubism to surrealism, Mumford em-
braced most currents of modern art as they took
tentative root in the museums and galleries of New
York City and elsewhere, although he turned a blind
eye to nonrepresentational experimentation. That
artists might lead a cultural renewal in post-World
War II society forms the major theme of Art and
Technics (1952), a published collection of lectures
delivered at Columbia University.

Mumford, however, wanted to be known primarily
as a writer of important books. Fresh from his modest
success with the American ‘usable past’ project, he
embarked on an ambitious three-part—later expanded
to a four-part—study of Western civilization that
became known as The Renewal of Life. Inspired by
Geddes, the series surveys medieval and postmedieval
European history and culture from distinct perspec-
tives utilizing an implicitly Christian paradigm. In
Mumford’s view, the Middle Ages represented an
organic unity that was disrupted by the industrial
revolution and its dehumanizing effects. Modern
technology, coupled with rational planning and cul-
tural renewal, he believed, could restore that lost unity
in the present.

The first volume, Technics and Ci�ilization (1934)
examines technological developments from the turret
windmills of sixteenth-century Holland to the hy-
droelectric dams of the Tennessee Valley Authority.
Only through careful control, Mumford warns, can
technology continue to improve the quality of modern

life. The Culture of Cities (1938), the second and most
widely acclaimed volume of The Renewal of Life,
traces concurrent urban developments, concluding
with an eutopian vision of a balanced regional land-
scape. Following the book’s publication, Mumford
was regarded internationally as an authority on
urbanism, his status reified by the placement of his
photograph on the cover of Time (April 18, 1938).
This success of this book in turn led Mumford to
publish City De�elopment (1945), a collection of his
planning reports and essays.

The last two volumes of The Renewal of Life, The
Condition of Man (1944) and The Conduct of Life
(1951), were met by less critical and popular success as
they were in some ways eclipsed by the events of the
world war that they bracketed. With tempered op-
timism, Mumford in these volumes surveys the impact
of politics, science, philosophy, and religion on the
human personality and argues that the renewal of the
individual is the necessary prelude to the renewal of
society as a whole. Spread over a period of 17 years,
The Renewal of Life as a series had a less-lasting
impact than such contemporary multivolume studies
of Western civilization as Oswald Spengler’s The
Decline of the West and Arnold J. Toynbee’s A Study
of History, even though its first two volumes remain
landmark studies in their respective areas. World War
II transformed Mumford on a personal and pro-
fessional level, while raising his political profile signifi-
cantly. Early to recognize the threat of both Fascism
and Nazism, he was one of the first left-leaning
American intellectuals to advocate US intervention in
the war, a point which he argued forcefully and
eloquently in Men Must Act (1939). Faith for Li�ing
(1940) offered a hopeful vision of a world freed from
the totalitarian menace. Tragedy struck Mumford and
his wife Sophia in 1944 when their only son—named,
significantly, Geddes—was killed in action on the
Italian front. Mumford channeled his grief into the
writing of GreenMemories (1947), a moving biography
of his son that opens a fascinating window into the
complexities of parenting in themiddle of the twentieth
century. Alarmed by the US detonation of the atomic
bomb and its potential for global destruction, Mum-
ford, the interventionist, became—once the threat of
totalitarianism had passed—Mumford the pacifist. He
became an ardent foe of the arms build-up of the Cold
War, as advances in technology once again threatened
to overwhelm human reason. In the Name of Sanity
(1954) contains many of his essays on this topic. This
same pacifism lay at the core of his vocal and written
opposition to the Vietnam War during the 1960s.

Dissatisfied with the reception of The Renewal of
Life, Mumford spent the next two decades revising
basic assumptions and searching further into the past
for clues into modern behaviors. The Transformations
of Man (1956) was his attempt to condense the core
message of The Renewal of Life into a single volume.
His conclusion that ‘One World man’—one who
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recognizes and synthesizes the rich traditions of all
cultures around the globe—was about to emerge in the
latter part of the twentieth century has proven to be
both prescient and elusive. This reevaluation of past
themes continued with The City in History (1961),
Mumford’s best-known book and the winner of the
National Book Award for nonfiction in 1962. What he
intended as a mere revision of The Culture of Cities,
gradually evolved into an expansive, mostly new
survey of Western urbanism, beginning with the
Paleolithic cave and concluding with the sprawling
twentieth-century metropolis. Missing was his earlier,
eutopian vision of a new regional order; instead he
forecast the inevitable decline of cities unless tech-
nology, especially the automobile, was brought under
control by designers and planners. The book solidified
Mumford’s reputation as America’s senior authority
on urbanism, although his presumptions regarding the
efficacy of rational planning on city design were soon
challenged by younger writers such as Jane Jacobs.
The success of The City in History spurred Mumford
to publish The Urban Prospect (1968), yet another
collection of his essays on urbanism. Building on the
momentum of The City in History, and at a stage in life
when many of his contemporaries would have been
content to garner praise and awards, Mumford re-
posited his views on the history of technology in what
may be his most ambitious work, the two-volume
Myth of the Machine. In volume one, Technics and
Human De�elopment (1967), he put forward what he
believed was his most original insight: that the ancient
rulers of the eastern Mediterranean world exerted
insidious control over human labor through the
employment of massivework units or ‘megamachines.’
Although he argued in volume two, The Pentagon of
Power (1970), that modern technology made such
human megamachines obsolete, the modern mega-
machines all-embracing power, left unchecked by
human reason, would eventually lead to global dest-
ruction. Critical and popular reaction to The Myth of
the Machine was mixed, but Mumford’s critique
of the political and scientific establishment, which
he identified as masterminding the modern mega-
machine, won him wide admiration among a younger,
more reform-minded generation.

1.4 Late Career

Mumford spent the last two decades of his life engaged
in various activities related to the creation of his
considerable public legacy. He donated his personal
papers to the Van Pelt Library of the University of
Pennsylvania in Philadelphia and his graphite, ink,
and watercolor sketches—many of them dating to the
regional surveys of his youth—to Monmouth College,
now Monmouth University, in West Long Branch,
New Jersey. Several collections of his earlier writings
were published: Interpretations and Forecasts: (1922–
1972) (1973); Architecture as a Home for Man (1975);

and The Lewis Mumford Reader (1986). Two auto-
biographical collections—Findings and Keepings
(1975) and My Works and Days (1979)—preceded the
publication of his autobiography, Sketches from Life
(1982), which covered only the first half of his life. In
addition, Mumford’s correspondence with several key
friends and colleagues has been edited and published,
providing a fuller understanding of his formidable but
engaging personality. He died quietly at his country
home in Leedsville near Amenia, New York on
January 26, 1990.

2. Critical Assessment

Most of Mumford’s books remain in print, and his
name appears with increasing frequency in both
popular and scholarly contexts. Nevertheless, the
critical evaluation of his life and work is just beginning.

Figure 1
Lewis Mumford. Courtesy of the estate of Lewis and
Sophia Mumford
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Mumford’s wide-ranging legacy as a generalist has
been difficult for any one scholar to address; some
have selected one aspect of his work, while others have
joined together in delivering group assessments. Ex-
amples of the latter include the special issue of the
American journal Salmagundi (Summer 1980) and
Hughes and Hughes’s Lewis Mumford: Public In-
tellectual (1990), a collection of essays that focus on
Mumford’s lifelong involvement with technology. As
its title suggests, Miller’s Lewis Mumford: A Life
(1989) provides a comprehensive and often insightful
overview of Mumford’s life. Novak focuses more
narrowly on one aspect of Mumford’s writing in The
Autobiographical Writings of Lewis Mumford (1988).
In Belo�ed Community, Blake (1990) examines Mum-
ford’s relationship to the ‘young Americans,’ a group
of New York intellectuals searching for cultural
renewal in the aftermath of World War I. Mumford’s
contributions to architecture and urbanism are the
subject of Wojtowicz’s Lewis Mumford and American
Modernism (1996), while Tschachler discusses Mum-
ford in a German context in Lewis Mumford’s Re-
ception in German Translation and Criticism (1994).
Numerous dissertations, moreover, have addressed
one or more aspects of Mumford’s work. As yet,
however, little has been written about Mumford
outside of the US even in Great Britain, where many of
his books were published in separate editions.

See also: Architecture; Art and Culture, Economics of;
Art History; Art, Sociology of; Civilization, Concept
and History of; Civilizational Analysis, History of;
Civilizations; Cultural Studies: Cultural Concerns;
Cultural Studies of Science; Fine Arts; History of
Technology; Political Science: Overview; Regional
Planning, History of; Urban Life: Future Develo-
pments; Urban Places, Planning for the Use of: Design
Guide; Urban Planning: Methods and Technologies;
Urban Planning (Western), History of; Urban Policy:
North America; Urban Studies: Overview; Utopias:
Social
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Music: Anthropological Aspects

Anthropological aspects of music include all those
elements pertaining to music as a social and cultural
phenomenon. Currently, research on these aspects is
concentrated in ethnomusicology. Other disciplines,
such as musicology, cultural studies, and popular
music studies also increasingly take into account
anthropological aspects, but have been slow in adopt-
ing more context-oriented approaches and ethno-
graphic field methods. Anthropologists and social
scientists in turn have generally shown only moderate
interest in what the members of the societies they study
hear, sing, or play. Moreover, many wrestle with the
problem of how to integrate the study of music as a
social phenomenon with music as sound. Within
ethnomusicology there exists a considerable plurality
of paradigms, models, and methodologies, but the
majority of scholars have approached their respective
(geographic or historical) area of study from of one or
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several of the following perspectives: (a) music as
culture and the mediation of social process; (b) music
as discourse and the nature of musical meaning: (c)
music and identity; and (d) music and modernization.

1. Music as Culture and the Mediation of Social
Process

Ethnomusicologists in the past have tended to treat
music as somehow separate from culture, almost as a
thing in itself. They assumed that culture was separ-
ated into different spheres such as politics, economics
etc., each of which could be brought into some sort of
relationship with music. According to one approach
inspired by British social anthropology, ethnomusi-
cology was the ‘study of music in culture’ (Merriam
1964) with culture being little more than some ill-
defined social context and music having the function
of somehow maintaining the coherence of society.
Another approach, modeled on the ideas of Ruth
Benedict among others, saw each society as being
constructed around a fundamental principle or pattern
which was then imparted to various cultural realms
such as religion, art, music, etc. Thus, Charles Keil, in
a classic study of African music, found among the Tiv
of Nigeria an ‘expressive grid’ that manifested itself in
the circles, patterns, and structures of Tiv handicrafts,
architecture, and song (Keil 1979).

More recently, scholars have begun to study music
as culture. Influenced by the work of anthropologist
Clifford Geertz and what has been called the ‘inter-
pretive turn’ in the humanities and social sciences,
researchers are increasingly thinking about music not
so much as a secondary reflection of a more essential
social structure or reality than itself being a social
activity mediating other social processes. Instead of
gaining its meaning by somehow becoming part of a
context, music itself is a context through which other
forms of activity, equally primary, achieve meaning
(Herndon and McLeod 1981).

This new direction had two major consequences for
the anthropological study of music. The first is that
music makers and their music become dynamic forces,
actively intervening in the shaping of cultures that are
no longer seen as more or less coherent totalities or
realities. The focus on culture as a heterogeneous field
of conflicting forces shifts the attention from music as
a product, a static expression of collective identity—as
in ‘the music of the Zulu,’ ‘music in village X,’ etc.—to
music as a process, as a mediating agent in the overall
process of cultural negotiation. Or, as prominent
British ethnomusicologist John Blacking put it, music
was not only ‘humanly organized sound,’ but also
‘soundly organized humanity’ (Blacking 1973).

The second consequence concerns the nature of
scholarly discourse and knowledge about ‘other’
musics. For the reformulated, critical disciplines truth
could no longer be something that was be found from

a neutral and distanced position. Following Edward
Said’s argument in his seminal book Orientalism
(1979) the point of scholarship is not to deliver
the ‘true’ Other. Difference can no longer denote the
distance between cultures such as the West and the
Orient, just as it no longer refers back to an over-
arching scholarly (presumably Western and objective)
frame of reference. Rather, difference, in the new
disciplines, means the interplay of a multitude of
competing and juxtaposed discourses. An example of
this approach is Martin Stokes’s study of Turkish
arabesk music (1992). This style of music popular with
the marginalized urban masses is more than the result
of the stylistic development of Turkish folk music. It is
part of a ‘cultural field’ in which different musical
styles are best understood as ‘different ways of talking
about music’ (p. 50).

2. Music as Discourse and the Nature of Musical
Meaning

The third consequence, finally, of the ‘interpretive
turn’ in ethnomusicology is the idea that musical
meaning is no longer seen as being intrinsic to its sonic
structure—a viewpoint still prevalent in musicology.
Rather musical meaning, like the meaning of a novel
or a poem, materializes only in the act of experiencing
music. Like a ‘text’ a piece of music must be ‘read.’
And just like the meanings of a written text are the
result of a multiplicity of discourses that include the
author’s own voice, the meanings of a musical per-
formance are constantly changing and emergent,
depending on the social structures and power relation-
ships they help to define. The shift in musical schol-
arship from structural analysis to the interpretation of
music as discourse occurred parallel to another signifi-
cant development in anthropology and sociology in
the 1970s: the emergence of theories and ethnographies
of performance. On the basis of Erving Goffman’s
work and Dell Hymes’s pioneering essays on the
ethnography of speaking, anthropologists like Victor
Turner, Richard Bauman, and James Fernandez
began to examine the way in which performance
contexts, events and genres shaped communication
and social action.

They were followed by numerous ethnomusicolo-
gists for whom the question of music’s meanings and
affective power became intimately tied to its real ‘life,’
its relations with other forms of behavior and ex-
pressive culture, the interaction between performers
and their audiences, as well as the unpredictability
and often improvisatory, playful nature of music
making. But whereas scholars such as Turner stressed
the communal, ordering functions of performance,
researchers are now more interested in the potential
of musical performance for prompting change and
resistance.
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In line with these developments, scholars have also
increasingly turned to the human body as the primary
site for the construction of musical meaning. While
earlier studies were based on a notion of the body as a
biological given and, hence, stressed the physiological
aspects of music making, recent studies posit the body
as a cultural phenomenon, no less susceptible to and
dependent on meanings than other spheres of human
practice (Muller 1999). In this light, future research
will increasingly have to concentrate on specifically
musical processes of socialization and the formation
of selves.

3. Music and Identity

The waning appeal of discourses that take stable
notions of music and culture for granted have led
scholars to re-examine the relationship between ident-
ity and music in a new, rather more skeptical light.
Ironically, it is because of the fact that the growing
isolation of the individual in modern society has
generated new forms of collective identification—new
nations, ‘neo-tribes’ and new religions—that the time-
honored interest in nationalism and ethnicity as the
chief bases for music making has experienced some-
thing of a revival.

Of all the articulations of identity currently studied
by music scholars the modern nation-state and various
types of nationalist discourse have probably com-
manded the most attention. Although studies of small-
scale, mostly rural communities remain important
locales for the ethnographic study of music, it is
the links between the nation-state, nationalism, and
the various contestations and entanglements with the
nation that have become the object of the most
sustained scrutiny undertaken to date. A rich literature
on the new popular musics of the ‘Third World’—and
to a lesser degree on the advanced countries of the
West—demonstrates how musical practices often dis-
rupt the putatively homogeneous times and spaces of
the nation-state, but at other times exist quite comfort-
ably alongside nationalist agendas. In most cases,
however, both positions blend into each other, often
producing new exoticisms and articulations of racial
or ethnic exclusivity. Israeli rock influenced by Arabic
music, for instance, celebrates an ‘other’ quite bla-
tantly at odds with the images of backwardness that
the Israeli majority projects of the Palestinian min-
ority, yet at the same time takes a stable ‘oriental’
identity as its reference point (Regev 1986). Con-
versely, some musics have also been shown to lend
themselves to more pliant forms of identity. This is
perhaps more typical of the conflicted relationship
between the nation-state, nationalist ideology and
cultural practices in diasporic communities. Thus, the
music of black Americans is a product of the slaves’
encounter with the West and at the same time it has
emerged in opposition to modernity (Gilroy 1993). It
may thus serve as a model for what Gilroy calls anti-

antiessentialism, a critique of the oppressive history
and racial injuries of the ‘host’ country that refuses to
let go of memories of collective identity even where it
resists grounding them in a direct genealogy rooted in
the African past.

In some contexts, the nation-state may also come to
the rescue of cultural diversity. Tanzania, for instance,
is one of several countries that have tried successfully
to promote ‘national’ musics by reserving some 85
percent of the music content on its national broad-
casting service for local music products. But here, as in
many other cases, the definition of what counts as
representative of Tanzanian culture rested in the hands
of the Swahili-speaking minority dominating the state
apparatus (Wallis and Malm 1992, pp. 113–14).

Race and ethnicity are perhaps the second most
studied forms of identity in ethnomusicology today.
Deeply intertwined with nationalism, but also often
standing in opposition to nationalist discourses, racial
and ethnic identities are frequently seen to be most
effectively asserted in the symbolic domain, such as in
music. There are many reasons for this close nexus
between ethnicity and music, but one of them is the
fact that assertions of racial pride are voiced from
marginalized social groups whose access to other
power bases such as economic wealth is limited.

Processes of class formation, by contrast, and the
musical components of class consciousness have lost a
great deal of their former appeal, primarily because
the evidence gathered does not sustain the Marxist
notion of a material base determining a suprastruc-
ture of ideology and culture. This lack of evidence was
particularly pronounced in those areaswhereworking-
class cultures with pristinely defined contours failed to
develop as in much of the ‘Third World,’ or where they
were about to disintegrate as was the case in most of
the advanced economies of post-World War II Europe
and North America. By contrast, recent years have
seen a growing interest in the formation of somewhat
fuzzier identities and the permeation of cultures
considered to have once been ‘premodern’ with
bourgeois values and practices. Under the impact of
A. Gramsci’s notion of ‘hegemony’ and Pierre
Bourdieu’s concept of ‘habitus,’ ethnomusicologists
are beginning to reassess colonization and Westerni-
zation as projects that entail domination and acqui-
escence and that do not always occur along neatly
separated lines of class or racial identity.

The notion, finally, that all identities are also
gendered identities has greatly invigorated anthro-
pological research on music and dance (Cowan 1990).
Although the idea has been familiar to ethno-
musicologists for some time—much more so than to
musicologists whose subject always seemed to be an
unquestioned male one—recent scholarship has
emphasized the negotiated character of sexual identity
and the way in which music intervenes in the con-
struction of such identities (Koskoff 1987). As a recent
study of the music of Maghrebian immigrants in
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France has shown, for example, rai performers and
audiences construct complex identities around notions
of sexuality, romantic love and adolescence that are
inspired by Western liberal ideals of gender equality
(Gross et al. 1996). At the same time these performers
reproduce more traditional images of Arabness. While
female singers often advocate more freedom for
women, the jackets of their cassettes reproduce cliche� s
of a more subdued kind of femininity and the ideal
Arab woman.

Finally, an important focus that emerged from the
current interest in identity and that undermines even
further conventional notions of stable collective and
individual identities—and the merely passive role of
music in ‘expressing’ these—is the rather diverse set of
practices circumscribed by terms such as diaspora,
travel, migrancy, immigration, or displacement. In the
recent past, all these practices have been dealt with to
some extent by ethnomusicologists (Turino 1993), but
musicologists and students of popular music have
been less anxious to explore the interchange between
music and the shifting boundaries of communities and
audiences caused by large-scale movements of people.
Furthermore, the spaces people traverse as tourists,
migrants, refugees or touring musicians are all too
often depicted as though they were bounded sites that
are already filled with sound and much less as multiply
overlapping contact zones in which identities and
musics are always blurred and emergent.

4. Music and Modernization

Most scholars now agree that musics everywhere have
been drawn into the maelstrom of modernization and,
more often than not, have themselves become effective
agents of modernization. While these scholars have as
yet to arrive at a shared definition of modernization
and modernity, it seems that the debate has centered
on a series of intertwined issues and concepts. The first
of these issues is globalization. Much of the discussion
about globalization grew out of the concern with
displacement and entailed a vigorous rethinking of the
interrelationship between music and locality (Stokes
1994). While previous scholarship tended to assume a
relatively static fit between place, spatial identity and
music, an equation that often enabled scholars to
produce richly detailed, empirically grounded narra-
tives of local identity and music-making (Finnegan
1989), some researchers have gone one step further in
examining locality as something that needs to be
created in the first place. In a study of Nigerian fu� jı�
music and orı�kı� praise poetry, Karin Barber and
Christopher Waterman (1995) show that while per-
formers of these genres draw on a multiplicity of
external sources to imagine densely local worlds, the
emergent sense of locality is not simply stemming from
any given body of materials or traditions. Rather, the

‘ultimate goal of any performance is to intensify the
presence, image and prospects of local actors’ (p. 243).
Although it cannot be ruled out that Yoruba musical
productions of place may be driven by the same
agendas that underlie movements of national and
ethnic purity, Barber and Waterman insist on the
hybrid underpinnings of such assertions of local
identity.

Moreover, the spaces that scholars of popular music
study and work in are no longer necessarily only such
rather abstract entities as cities and countries. Increas-
ingly, other spaces, such as studios, malls, music
departments and taxis, are becoming sites of inquiry.

Another aspect of modernization that dominates
current debates is the power of capitalism and com-
modification to transform ‘traditional’ cultures, and
the capacity of the Western mass media to shape the
collective imagination of large populations. Some
critics such as French sociologist Jean Baudrillard
have tended to think about global cultural flows in
rather uniform terms, positing a regime of simulations
and simulacra as an all-embracing system. In line with
this reasoning, some music scholars have taken a
rather sinister view of global musical production at the
end of the twentieth century. Steven Feld draws on
Gregory Bateson’s term ‘schismogenesis’ to think
through a set of escalating relationships marking the
production and consumption of music on a global
scale. Schismogenesis is a process through which the
interplay between essentially dissimilar but mutually
appropriative actions may lead to a closer symbiotic
interdependence of both sides, to the point that they
may even become incapable of self-correction and
caught up in closed circuits of repetition (Feld 1994).
Ultimately, what results from this scenario is a gray
out of a new type. As discourses of authenticity and
difference assert themselves and activities of com-
mercial appropriation in turn get more overt and
outrageous, some kind of ‘fusion of the parties for
mutual business gain’ becomes likely (p. 273).

Others scholars, by contrast, appear to privilege
‘Third World’ cultural practices with antihegemonic
agency per se, stressing the potential of music to
maintain the heterogeneity of the world’s cultures in
the face of Western media dominance (Lipsitz 1994).
The majority of scholars, however, have taken a more
nuanced position toward the role of culture in reflect-
ing and mediating global relations of power, numerous
theoretical interventions having emerged in recent
years that seek to provide new conceptual tools and
models with which to grasp the twists and turns of
global musical flows (Manuel 1993). Mark Slobin, for
instance, in an attempt to account for the impossibility
of representing both global generality and local
specificity, has depicted the interplay of various
‘micromusics’ in the West as a kind of ‘interculture,’
a constant oscillation between the pressures of the
‘supraculture’ and the contention of various sub-
cultures (Slobin 1993).
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Finally, a handful of studies have attempted to view
the making of globally connected identities as a two-
way process in which center and periphery are con-
stantly confused, and in which the West is just as much
an ‘other’ of Africa or Asia as Africans and Asians
have been the ‘others’ of Europeans (Erlmann 1999).
This includes greater attention to the agency of those
(predominantly Western) ‘global’ figures such as Paul
Simon, Peter Gabriel, Quincy Jones, and Mickey
Hart—whose practices and discourses are more than
just manifestations of some anonymous capitalist
world system or the global music industry.

See also: Cultural Expression and Action; Folklore;
Globalization and World Culture; Music as Expres-
sive Form; Music Perception; Popular Culture
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Music as Expressive Form

Across the spectrum of the social sciences (and
overlapping with musicology and cultural studies),
scholars have employed a wide range of theoretical
and methodological strategies in their efforts to reveal
the mechanisms that link musical and social processes.
While work prior to the 1970s outlined comprehensive
and ambitious programs of sociomusical study, in the
past three decades sociomusical analysis has followed
two, more delineated, paths of growth. The first is
concerned with contexts of music production, dis-
tribution, and consumption, the second, with the
interpretation of musical texts and their social
meanings. In recent years, the two paths have con-
verged in the study of music in everyday life, and in
ways that have forged new and more empirically
grounded answers to questions originally broached
during the early and middle twentieth century.

1. Classic Approaches

The most ambitious paradigm to have been developed
within sociomusical studies during the twentieth cen-
tury—T. W. Adorno’s—is, arguably also the most
controversial. Adorno’s periodic resurgence within
and across the social sciences and musicology, how-
ever, is testament to the enduring heuristic value of his
work. Adorno’s perspective is distinguished, above all,
by its comprehensive vision, and for the central place
it accords to music within modern (and often repres-
sive) culture and social formation.

For Adorno, music was linked to and able to
inculcate cognitive habits, modes of consciousness,
and historical developments. Music’s compositional
processes—its degree of conventionality, its interrela-
tion of musical parts or voices, its use of concord and
dissonance—could serve, within the Adornoian pur-
view, as means of socialization. For Adorno, nothing
was more serious or more urgent than sociomusical
study: linked to a long-term and a developmental
historical trajectory, music for Adorno could ‘aid
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enlightenment.’ Conversely, in the age of ‘Total
Administration,’ music was also a medium that ‘trains
the unconscious for conditioned reflexes’ (Adorno
1976, p. 53). Jazz, Tin Pan Alley, and nearly every
other popular music genre were, in Adorno’s view,
linked to forms of regression and infantile dependency.

In contrast to Max Weber, who primarily was
concerned with the origins of musical–technical prac-
tices distinct to the West, Adorno’s focus was psycho-
sociological, at times music-psychoanalytic. It was
directed to the question of music’s ideological com-
ponent, and to music’s ability not only to reflect but (in
line with classic philosophers such as Plato and
Aristotle) to instigate or reinforce forms of conscious-
ness and social structures. At the same time, the
absence in his work of an empirical methodology by
which his claims could be demonstrated has frustrated
critics from his own day to the present. By the late
1970s, Adorno, and the ‘grand’ paradigm represented
by his work, was set aside (with the lone exception
within musicology of Rose Subotnik). It is currently
undergoing a resurgence within the social sciences.

2. Contexts of Musical Production, Distribution,
and Consumption

By 1989, new perspectives, established initially in
reaction to grand programs such as Adorno’s, were
firmly established. These perspectives and the various
publications that issued from them drew upon close
empirical work—ethnographies, cultural and social
histories, quantitative surveys, and studies of music-
producing organizations. In an essay on ethnomusi-
cology and sociology, Becker described scholars
working in the new mode as not ‘much interested in
‘‘decoding’’ art works…(but rather)…prefer to see
those works as the result of what a lot of people have
done jointly.’

The years between roughly 1978 and the middle
1990s were enormously productive for grounded
sociomusical enquiry. In retrospect, the contributions
of these years may be seen to fall into three broad
categories: (a) conditions of production, (b) the
construction of musical value and reputation, and (c)
musical tastes, consumption, and social identity.

2.1 Conditions of Musical Production

Studies of music support have highlighted many of the
ways in which the content of musical works is shaped
in relation to musicians’ working conditions. Elias’s
study of Mozart, for example, suggests Mozart’s
compositional scope was hampered by his position
between two patronage modes and his inability to
escape the shackles of aristocratic control. Similarly,
Becker’s study of dance musicians (published in

Outsiders) documents how career patterns and oc-
cupational opportunities are shaped by patrons and
by the need to find a fit between musicians’ aspirations
and tastes and what the public will tolerate. Cerulo’s
(1984) study of composition in six countries during
World War II took the production approach into
the realm of composition itself. It showed how the
networks andmusic-occupationalworldswithinwhich
composers operated affected their compositional
choices. Combat Zone composers, Cerulo argues, were
more likely to engage in idiosyncratic compositional
practice, not as a matter of ideological or expressive
intent, but because they were isolated from their
professional communities, and it was this separation
from the wider music world that ‘caused the unravel-
ling of the normative prescriptions that govern tech-
niques of composition’ (1984, p. 900).

Not only are individual composition practices
affected by production organization, so too is the
selection of compositions ultimately produced and
marketed. Peterson and Berger (1990) illustrated this
point in a highly influential study that reveals inno-
vation as enabled and constrained by infrastructural
features of the pop music industry. Their work
suggested that innovation in pop is cyclical and arises
from competition between large record companies and
their smaller rivals, showing that diversity in musical
forms is inversely related to the degree of market
concentration.

Peterson and Berger’s study set the scene from the
1970s onward for the concern, within popular music
studies, with the production system. More recent
studies have highlighted the impact of music industry
occupational stratification on the types of music that
are produced: women and unfamiliar styles and artists,
for example, aremarginalized. These forms of musical-
gender segregation may be seen within musical pro-
duction in pedagogical settings also, particularly with
regard to instrument choice.

2.2 The Construction of Musical Value and
Reputation

The stratification of composers, styles, and genres is a
rich seam of sociomusical research. Historical studies
have helped to unveil the strategies by which the
musical canon and its hierarchy of ‘Master (sic)
Works’ was constructed and institutionalized during
the nineteenth century in Europe (Weber 1978) and
America (DiMaggio 1982). An aesthetic and music-
occupational movement, the fascination with ‘high’
music culture during the nineteenth century was
simultaneously a vehicle for the construction of class
and status group distinction.

More recently, focus on distinction between ‘high’
and ‘low’ musical forms has widened to include
questions of authenticity (Peterson 1997), focusing in
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particular on the practices and strategies through
which particular versions of aesthetic hierarchies are
stabilized. Other work focuses on musical reputation
and emphasizes the simultaneous production of works
and evaluative criteria, and the role played by patrons
and the public in this process, particularly in relation
to ‘revolutionary’ stylistic developments (DeNora
1995). Within the study of musical value and its
construction, attention has been devoted as well to the
role played by technology in stabilizing or under-
cutting value and to the configuration of the listener as
a historical type.

2.3 Musical Taste, Consumption, and Identity

Studies of musical value and its articulation address,
by definition, the matter of how music is appropriated
and how music consumption is linked to status
definition. This program is overt in the work discussed
in the previous section. It is buttressed in turn by a
wide band of quantitative studies of arts consumption
that document links between musical taste and socio-
economic position. In recent years, perhaps particu-
larly in the USA, the traditional highbrow�lowbrow
division of musical taste has been transformed in favor
of an omnivore–univore model that suggests elite
music consumers participate in and state preferences
for a variety of musical genre while members of non-
elite occupational groups exhibit more restricted
taste preferences and defend those preferences more
vehemently (Peterson and Simkus 1992).

Pioneering work by Willis (1978) and Frith (1981)
inaugurated a strong tradition within popular music
studies of music consumption ethnography. This work
has been linked to broader concerns with subculture
and style. Its strength has been to highlight music as a
medium for the production of group identity. The
particular contribution of these studies arises from
their focus on the connections or ‘articulations’
made—by individuals and groups—between styles of
action on the one hand and musical styles and forms
on the other. Through articulation work, music is
rendered emblematic of subcultural values and also
constitutes and elaborates those values. The concern
with ‘articulation’ has been subject to renewed at-
tention in recent years in ways that have drawn it
beyond its original subcultural confines (see Sect. 4.1).

3. The Meanings Of Musical Texts

The focus on music’s social contexts has contributed
substantially to sociomusical understanding, in par-
ticular by theorizing and documenting in concrete
terms some of the mechanisms by which music is
linked to and affected by its social contexts. At the
same time, critics of context studies, some of them
internal, have suggested that these studies look every-

where but at the musical forms (or, more broadly, the
artworks) themselves.

The concern with musical texts has tended to follow
one of two basic theoretical strategies. On the one
hand, scholars have pursued the question of music’s
capacities as a communicative and representational
medium, in particular whether music can be said to
possess grammatical and semantic properties and its
capacity both to signify and refer to social and
conceptual matters. This question continues to receive
attention from psychologists and philosophers, as
signaled, for example, by a special interdisciplinary
symposium on Music and Meaning published in
MusicaeScientiae (Symposium1997). It connectsmost
closely with some aspects of so-called ‘new musi-
cology’ and the concern there with music’s social and
cultural significance. On the other hand, sociologi-
cally minded scholars have suggested that while mu-
sical texts may appear to lend themselves to some
interpretationsmore readily than others, their semiotic
possibilities remain, at least in principle, open. For this
reason, they argue, interpretive music analysis sim-
ultaneously constitutes the object of musical analysis.
Sociological work has thus been concerned with
musical meaning as an emergent phenomenon. It has
focused on how texts connect, function, and are
deployed within wider clusters of materials and con-
ventions of reception such as the listening space, its
social relations, interpretative choices involved in its
performance (such as phrasing, dynamics, tempo, and
tone color), and its accoutrements such as program
notes, critical discourse, and technology. Others have
pointed to music’s ability to delineate external mean-
ing through performance.

These interactionist developments have run counter
to earlier attempts to theorize music as homologous
with deep mental structures or with social structural
epochs. They also point away from laboratory-based
studies of music perception (Deutsch 1982) which, as
some have suggested, while valuable, are nonetheless
far removed from forms of music listening that occur
in daily life (Sloboda 1985, pp. 152–4 and passim).
They do not dismiss the text or reduce it to readings
but rather are concerned with delineating musical
meaning as involving much more than individual
readers and bounded texts (Martin 1995). As such,
interactionist approaches to music’s meaning point
the way toward a growing trend within sociomusical
studies in favor of music as it occurs, is used and has
effects in naturally occurring settings.

4. New Directions—Music in Naturally
Occurring Settings

More recently, sociomusical analysis has been marked
by two significant—and to a large extent, pan-
disciplinary—developments. The first is a shift away
from the text�context dichotomy. The second is an
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expanding interdisciplinary common ground upon
which the question of musical ecology has been
mooted and explored. Both trends have helped to
highlight music’s active role in relation to human
social agency and both document the ways in which
music is used in social life. Both also point to a future
for sociomusical studies wherein the (traditionally
anthropological) matter (Merriam 1964) of how music
functions in practice across a range of social settings
will be more fully illuminated.

4.1 O�ercoming the Text�Context Dichotomy in
Music Studies

The divide, within sociomusic studies, between work
dealing with texts vs. those dealing with contexts left
little space for questions concerning music’s social
powers, and its role, pace Adorno, as an active
ingredient in social life. In recent years, this gap has
been bridged by work devoted to music and the
emotions, the body and conduct style.

A common thread running through this work is its
concern with music as a resource for social action and
for agency broadly conceived. Within social move-
ment theory, for example, music has been conceptua-
lized as providing exemplars or models within which
social action and movement activity is constructed
and deployed. In this respect, music provides, as
earlier ethnographers of musical subcultures sug-
gested, a resource for articulating meanings that apply
beyond the sphere of music itself. This perspective
concentrates on the interpenetrative relation between
music and human activity. This pragmatic and, con-
ceptually, reflexive theory of the music–society nexus
circumvents text�context dichotomies, conceiving of
music as a referent or model for (rather than a signifier
of) action, feeling, and thought.

This focus on music as resource has been applied
fruitfully to the question of subjectivity and its
cultural�social construction (Gomart and Hennion
1999, DeNora 2000). There, music is portrayed as a
resource for the production and auto-production of
emotional stances, styles and states in daily life and for
the remembering of emotional states. Although this
work clearly connects with pioneering efforts within
social psychology (Sloboda 2000), it also indicates an
explicitly sociological focus on self-regulatory strate-
gies in—and oriented to—particular social contexts. It
reveals some emotional management and self-pro-
duction as social processes across a range of cir-
cumstances.

Concurrently, there has been a renewed interest in
music’s effect on and relation to the body. This work
has sought to document corporeal states (e.g., energy,
coordination, entrainment, and bodily self-awareness)
as they are mediated by musical materials (e.g.,
rhythm, cadence, tempo, motive, style, and genre). It
downplays a conception of music as a ‘stimulus’ and
highlights instead music’s capacity (according to how

it is heard and appropriated) to ‘afford’—provide
resources for and to enable—forms of corporeal
organization and states of being. In its focus on
music’s connection to modes of being and modes of
attending to the social environment, it connects with
Schutz’s classic emphasis on the phenomenological
dimension of music making (Schutz 1964). These
issues are currently being illuminated through studies
of music and bodily activity, in particular in relation to
fitness where music may be seen to function as a
‘prosthetic’ and�or body-modifying technology
(DeNora 2000, Chap. 4). Music’s capacity as an
affordance structure and its organizing powers with
respect to the body is perhaps most concretely illu-
strated in medical-based studies of music therapy.

4.2 Interdisciplinary Con�ergences

In recent years, psychology, sociology and ethno-
musicology have developed common ground with
regard to the study of musical ecology. This focus
reconnects with Blacking’s (1977) path-breaking
attempt to draw sociomusic studies well beyond cul-
turally specific notions of musical works and their
reception and to move toward more universal ques-
tions concerning soundscape and the non-proposi-
tional bases of human social action. Such a program
entails a shift away from ‘compositionality’ and
toward the links between conduct and musical ecolo-
gies.

Work on musical ecology has stemmed from two
distinct disciplinary sets of concerns, social psycho-
logical and sociological. The former has relied pri-
marily upon environmental experimental procedures
and quantitative modes of investigation. It has been
concerned with music’s influence on behavior. Some
of this work has emphasized music’s primary charac-
teristics such as tempo and its relation to embodied
activities such as walking, browsing, eating, or drink-
ing. Other studies, particularly those concerned with
musical ‘atmospherics’ in organizational settings have
emphasized how, through its stylistic connotations,
music may provide a set of cues about ‘appropriate’
forms of action and so serve as a resource for the
creation of scenic specific forms of action and in-
teraction (North and Hargreaves 1997).

Sociologically oriented work has been concerned
more broadly with music’s heightened profile within
managerial and consumer cultures. It has posed
theoretical questions concerning the aesthetic and
specifically musical means by which actors and their
bodies are socialized (and seek to socialize each other)
across a range of settings, public, private, collective,
and intimate. To the extent that sociomusical analysis
has addressed and continues to address questions of
conduct and aesthetic consciousness (emotion and
embodiment), it promises to enhance social science
understandings of the aesthetic bases of social action
and organization. In this regard, sociomusical studies
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have been restored to the heart of social science
investigations, the position they occupied in social
theoretical work from Plato through Adorno.

See also: Censorship and Transgressive Art; Cultural
Expression and Action; Cultural Policy: Outsider Art;
Expressive Forms as Generators, Transmitters, and
Transformers of Social Power; Music: Anthropo-
logical Aspects; Music Perception; Popular Culture
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Music, History of

‘History of music’ signifies the sum of all musical or
music-related events in as much as they have been
documented or handed down through time. In par-
ticular, it refers to the historiography of music (music
history) and is a synonym for the discipline of
musicology. In recent decades it has come to designate
that part of musicology referred to as ‘historical
musicology.’

1. History and Representation

The panorama of cultures, with their divergent con-
cepts of music and history, are too multitudinous to be
adequately and equitably considered here. A review of
the world’s oral and written musical traditions,
whether they be Indian, American-Indian, Chinese,
Australian-Aboriginal, Japanese, Ewe, Near-Eastern,
or Central European, would only culminate in the
emptiest of generalizations to compare their individual
courses. For reasons of expediency, therefore, the
following remarks refer to the history of music as
perceived from the perspective of Western culture and
are restricted to its tradition.

Three characteristics ofmusic determine and modify
questions concerning historical data, documents, and
sources, modulating thereby the various approaches
to the history of music. (a) By necessity, the transitory
nature of music as a performed art form does not
engender an immutable artifact for permanent view,
and, in contrast to the visual arts, is dependent on
reproduction and representation. This contributes to
the tendency to perform and listen to music as though
it would be permanently present. In fact, performing
or listening to music from an earlier period de-
composes the historical distance between the period in
question and the present time. This impulse to dis-
possess music of its history may in some instances lead
to the radical inclination to regard music as a natural
phenomenon rather than as a historical one. (b)
Musical notationwas an early invention. Twodifferent
kinds were already established in Greek antiquity,
most likely for educational purposes and not for the
preservation of music for future generations or for
performances. This also holds true for the earliest
stages of polyphony in the Middle Ages, which went
hand in hand with the beginning of notational practice
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and ultimately led to the types of scores now familiar to
us. Before printing was invented, it can scarcely be
claimed that musical notation produced works as texts
comparable to written texts, such as the The Odyssey
or The Iliad. And while illiteracy and education are by
nature contradictory, musical illiteracy has remained a
socially tolerated phenomenon; someone who is
unable to read music, will not be ostracized from an
elitist social group. In popular music circles musicians
have never been required to possess the ability to
decipher musical notation. (c) With Edison’s invention
of the phonograph, voices and sounds could be
acoustically documented for the first time. Due to the
omnipresence of music in today’s popular culture and
the recording industry, one can easily forget that this
‘kopernikanische Wendung’ in music history took
place just one century ago. In 1886 Friedrich Nietzsche
asserted that music is the latecomer of every cul-
ture (Menschliches, Allzumenschliches II, Sect. 171).
Although this corresponds to the romantic conviction
that music is the youngest of the fine arts it seems to
contradict the Western tradition that ranked music
theory among the earliest individual academic dis-
ciplines, together with arithmetic, geometry, and
astronomy. This was the case in the Greek enkyklios
paideia and later in the quadri�ium of the medieval
septem artes liberales. To the degree that music is more
often associated with emotional and spiritual qualities
than with intellectual or physical ones, the re-
construction of the history of sound is no less
precarious than the history of the emotions them-
selves. Both fields are predominantly dependent on a
systematic or experimental approach rather than on a
historical one. And in contrast to archeological sites or
the visual arts, the historical foundations of music are
ultimately of less interest within the context of the
essentially personal need for music.

2. Considering Music History and the Beginning
of Music

History has always played a certain role in specu-
lations about the theoretical basis of music. The
historical account of music in (pseudo-)Plutarchus’s
De musica from ca. AD 100 weaves together mytho-
logical and historical names (that cannot be clarified in
each instance) before turning to the matter of ‘old
music,’ regarded as holy and good, and its succession
by ‘new music,’ seen as degenerate and decadent.
Aristophanes and other contemporaries maintained
that this transition took place in the late fifth century
BC. Twentieth-century historians still adhered to this
model. Greek myths and medieval legends based on
biblical narrative that once explained and interpreted
the origins of music have today been replaced by
‘scientific’ theories that biologically and genetically
construe the earliest stages of the development of

music, whether beyond written traditions or in pal-
eontological respects. One may ask whether modern
speculations as to music’s prehistoric inception are
more reliable than Ovid’s report of Pan’s invention of
the syrinx (Metamorphoses I, 689 ss.) that signaled the
beginning of another ars no�a, or more insightful than
the lemma handed down since late antiquity that states
Pythagoras as the in�entor musicae, claiming that he
was to have found an explanation for the phenomenon
of consonances and therefore to have ‘invented’ music
theory.

By 1700, book titles espousing the history of music
appeared throughout Europe (e.g., W. C. Printz,
Historische Beschreibung der Edelen Sing- und Kling-
Kunst, Dresden, 1690; G. A. Bontempi, Historia
musica, Perugia, 1695; P. Bourdelot and J. Bonnet,
Histoire de la musique, Paris, 1715). In all cases, the
point at which the history of music is seen to begin is
dependent upon the historiographical premise that has
been taken. Some scholars proceed from early
organized polyphony around AD 900; others go back
to monophony (Gregorian chant). The belief that
ancient Greek music need not necessarily belong to
music history’s canon is in large part due to the
decrease in the knowledge of the Greek language in the
twentieth century, with the result that it is subse-
quently relegated to the fields of ethnomusicology or
anthropology (cf. West 1992, p. 3). Thus, what was
still regarded to be the foundation of European culture
and humanistic tradition in the nineteenth century has
been cut off from the history of Europe.

3. The Discipline and its Methods

The rise of historicism in the nineteenth century
brought music history (together with art history) as an
academic field into the university, a development that
began primarily in German-speaking countries. The
history of music quickly became an essential com-
ponent of both the theoretical and practical study of
music. Together with specialized research institutes,
the academic discipline increased in German uni-
versities after World War I, while the wave of
emigration following 1933 played an exceptional role
in its advancement in the USA. Since World War II
the discipline has grown inside and outside Europe,
and today is established in universities worldwide.
Aside from biographical studies and philological
efforts (such as editing scores and theoretical texts on
sources), music history’s chief methodological ap-
proach has been to examine the history of style, or
more recently, genre. This is narrowed down further to
the history of composition or individual works. Special
attention has been given to the history of reception
throughout the last decades. Even with respect to
essentially synesthetic productions, such as opera or
stagings within the multimedia landscape, the score
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remained the music historian’s most important source
at hand. Up to the present time, the predominant
individuals of interest for historians have been com-
posers, regardless of how prominent a performer,
whether singer, conductor, or instrumentalist, may be.
This is also the case within the history of performance
practice (impulses coming from the UK), which
attempts to reconstruct performance style within any
given age independently of the work of individual
interpreters. Compared to music history’s concen-
tration on composers and compositions, adjacent
fields such as the history of music theory and of music
aesthetics, and the archeology and iconography of
music have assumed less prominent positions. This
holds true for the relationship between the history of
music and history as well. For example, while writings
on the history of sacred Christian music are often
aligned with related areas such as the history of liturgy,
churches, and religion, contextualizations within
social and political history remain rare. Supported by
the romantic notion of Kunstreligion (the substitution
of religion by the arts), the ideology that positions
music in an apolitical, internalized, subjective domain
strictly separated from social and political conditions
has not yet been fully overcome.

3.1 Boundaries

The history of music has pertained and, in large part,
still pertains to Western music, if not exclusively. The
periodization of earlier epochs (the Middle Ages, the
Renaissance, and Baroque) has remained compara-
tively stable; thereafter, less so. The history of music is
patterned after conceptualizations similar to those
used in general historiography (whether in the frame-
work of Geistesgeschichte, social, or cultural history);
the philosophy of history; and the fundamental con-
cept of permanent progress (innovation and its aes-
thetic equivalent, originality) and cyclic forms (such as
ascent, climax, and decline). In spite of how com-
monplace the expression ‘occidental music’ (abendla� n-
dische Musik) is, a history of European music in which
local, regional, and national traditions are treated as a
unity within diversity—in accordance with the
standards of the modern European Union—has yet to
be written. Historians who specialize in the musical
culture of their own regions often lay claim to the
concept of occidental music, and yet upon closer
scrutiny, the traditions of other countries are comfort-
ably overlooked. In the subtext one can ascertain that
the inclusion of music from the Byzantine empire (with
consequences for Eastern European music) and from
the Americas within the occidental circle is questioned.
The post-Wagnerian composer Hans Pfitzner (1926,
p. 193) compared music’s historical course to the up-
bringing of a boy whose first nurse was Dutch, who
then lived for a season in Italy before making his
home inGermany around 1750.Music historiography,
dominated by the ascendance of nationalism in the

nineteenth century, has been influenced by national
historiography. Some music historians’ nationalistic
stance relies on a conception of music history in which
consecutive composers are threaded onto a string of
pearls, neither allowing for diversity or pluralistic
considerations.

3.2 ‘Relati�e’ Autonomy

Music historians who view the history of music within
the scope of art history tend to view favorably the idea
of a ‘‘‘relative autonomy’’ of music history’ (cf.
Dahlhaus 1983, Chap. 8). This concept focuses on
questions of style, genre, and composition without
giving credence to their contextual arena—an idealistic
interpretation of art music that boasts of a pragmatic
concentration on musical components at the cost of
music’s isolation from society, economy, and politics.
The idea of autonomy maintains that (a) art is
independent of life and (b) music history is made up of
a sequence of masterpieces written by heroic com-
posers of genius, whose musical innovations and
originality are synonymous with progress. This pro-
gress isoftenassociatedwithdecline indifferingdegrees
up to the present time: while contemplating the grand
summits of art music, no thought should be squan-
dered on the valleys. As can be expected, Marxist
writers have explicitly opposed this view (cf. Knepler
1977, p. 462 ss.). Art and social histories were often
strictly and programmatically opposed to each other;
particularly in the tradition of Hegel, dominant in
German musicology, this led to a disengagement
between music history and history in general. The
historiography of Western music has remained the
historiography of an elitist art form. In spite of its
universal popularity, Beethoven’s music has never
belonged to the realm of popular culture (one notable
exception being the Ode to Joy, used as the anthem for
the European Union). Popular music—written for the
day, not for eternity—has socially, politically, and
historically been the most effective type of music
throughout the ages. Music historians seldom par-
ticipate in the methodological discourses of historians.
Likewise, the historian’s rare stand on musical mat-
ters, owing to a lack of technical skills or detailed
knowledge, is similar to the philosopher who eschews
discussions on music in their aesthetic writings. None
of the famous historians, therefore, focused on music
or, particularly, music history as a methodological
paradigm, and in spite of the general increase of
interdisciplinary research, historical musicology and
history rarely cooperate.

3.3 Recent De�elopments

Music history, perceived either as the history of
Western music in general or its various national
entities, came to be questioned in the second half of the
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twentieth century. In the USA a discussion about
whether its music history should solely be defined from
the European perspective has emerged. A front-page
article of the New York Times entitled ‘Ibn Batuta and
sitar challenging Columbus and piano in schools’ on
April 12, 1989 asked whether university professorships
for piano should be replaced by those for sitar. Jazz
and other forms of popular culture excluded from
traditional historiography have been seen by some to
pose a threat to the canon of classical music heard in
Carnegie Hall and at the Metropolitan Opera. ‘Euro-
centrism’ in music has come under critical scrutiny in
recent years. Ethnomusicologists increasingly bemoan
the dominance, even hegemony, of Western music as it
spreads globally through radio and recordings. This
new wave of cultural colonialism is seen as a potential
annihilator of the last traces of ‘original’ music
cultures. In extreme cases, ethnomusicologists deny
history in music altogether if the related culture in
question does not reflect the concept of history, or
where a lack of observable change has led to an
‘almost absolute stability of the musical cultures of
non-Western societies,’ a view modified by major
scholars (Nettl 1983, p. 172).Although ‘worldmusic’ is
the slogan of the day, the idea of a universal history of
music is seen to be obsolete or, due to the plethora of
materials, unmanageable. The relevant UNESCO
project begun in 1979, Music in the Life of Man,
retitled in 1989 The Uni�erse of Music. A History, has
produced programmatic statements rather than
results. Conversely, the controversial search for ‘uni-
versals’ in music is generally conducted in a non-
historical fashion. ‘New musicology,’ which began in
the USA in the early 1980s, directs its attention to
gender issues and the music of minority groups, and
emphasizes a contemporary approach to criticism in
which the role of history has yet to be fully defined.
The phrase ‘new historicism’ has entered into the
discussion of late (cf. Stanley 2001).

4. Identity Exchanges and Modern Mythology

The current global fashion and passionate search for
cultural and national identities presents some dubious
consequences for music history. If one attempts to
decipher what is specifically ‘Italian’ or ‘American’ in
a piece of music, the answer will remain arbitrary by
definition, since sounds cannot signify unequivocal
and indubitable meanings. An example of one such
identity crisis can be found in Austria. Viennese
classical music, denoting the music of Haydn, Mozart,
and Beethoven, has long been considered to be a
paradigm of, if not synonymous with, German music.
In 1947 Albert Einstein stated that the ‘concept of
German music’ itself has come to rest on the works of
these three masters (cf. Einstein 1992, p. 261). Austrian
historiographers of music have now come to

emphasize their own musical identity as being dis-
tinctly different in substance from a German one. This
recent dichotomy is all the more curious since
Austrians have frequently been eager to discern the
German identity in their Austrian composers. Now
Beethoven regains the status of an alien immigrant at
best (cf. Flotzinger 1997, col. 1201). Hitler’s former
Reich’s Music Chamber President, Richard Strauss,
revealed yet another astonishing conviction shortly
after World War II. On May 20, 1946 he admitted to
his devoted friend and historiographer, Willi Schuh,
that in all likelihood cultural historians, German
patriots, and the Jewish press would be less than
pleased with his tenet that ‘political Germany had to
be destroyed after it had fulfilled its world mission: the
creation and perfection of German music’ (Strauss
1969, p. 89). Of course, the composer regarded his own
music as this ultimate fulfillment, as the end of music
history. Uniting the idea of the end of art and the end
of politics, his vision placed all future music in a state
of a post histoire.

Nowadays, music composed just a few years after
Strauss’ remarkable statement, whether serial, elec-
tronic, or chance, is considered classic. The histories of
all musics have been subject to various readings
throughout the course of time, often stemming from a
national, ethnic, or otherwise political intention. The
genesis of one of themost significant twentieth-century
forms, jazz, has been alternately depicted as orig-
inating in Africa, Europe, and America. And it is in
the New World that the search for a national musical
identity during the first half of the twentieth century
failed to produce a national school of composition.
‘Each composer found his own way,’ and ‘perhaps this
is the way it should be in America’ (Hamm 1983,
p. 459). Perhaps this maxim could on occasion be
applied to the realm of music history as well.

See also: Art: Anthropological Aspects; Dance,
Anthropology of; Music: Anthropological Aspects;
Music as Expressive Form; Music Perception; System:
Social
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Music Perception

Music consists of sound organized in time, in terms of
the auditory dimensions of pitch, loudness, timbre,
and location. That organization is usually intended to
be, and many claim must be, perceived to constitute
music. Music is organized within a cultural context of
shared patterns that lead the listener to develop
perceptual frameworks that reflect them. Those frame-
works develop throughout a lifetime of musical
experience, both listening and playing, and serve to
guide expectancies and facilitate the perceptual pro-
cessing of expected events when they occur. From this
perspective there should be individual differences in
the way music is heard, depending on cultural and
personal background. All listeners share the human
auditory system, but that basic endowment is overlaid
by perceptual learning. Music is constrained by what
can be perceived by the human ear, and also by the
wide range of patterns accessible to human cognition.

1. Historical Context

The modern history of the study of music perception
starts with Helmholtz ([1877] 1954). Helmholtz was
concerned chiefly with the organization of the pitch
material in music, and much of his pioneering work
was devoted to the sensory encoding of pitch. Pitches
can be organized in temporal succession, called ‘mel-
ody,’ and in simultaneous groups of different pitches,
called ‘chords’ and ‘harmony.’ Among the many
problems addressed by Helmholtz was that of har-
mony; namely, how the properties of chords emerge
from those of their component tones.

Among the many ways in which chords can differ in
sound is along the dimension of consonance vs.
dissonance. Consonant combinations of pitches are
stable and strike the ear as relatively simple (e.g., a
major chord such as C-E-G). Dissonant combinations
sound relatively unstable, restless, and complex (e.g., a
diminished-seventh chord such as B-D-F-Ab. It is
useful to distinguish between two types of consonance:
‘tonal,’ and ‘musical’ or ‘esthetic’ (Dowling and
Harwood 1986). ‘Tonal consonance’ arises from the
structure of the human auditory system and refers to a
quality of an isolated chord, often described in terms
such as ‘smooth’ vs. ‘rough,’ ’pleasing’ vs. ‘un-
pleasant,’ etc. ‘Esthetic consonance’ refers to the
relative stability of a chord in musical context, and
depends upon culturally conditioned perceptual learn-
ing. Esthetically consonant sounds occur at points of
rest and stability in the musical structure; esthetically
dissonant sounds are unstable and require resolution.
The distinction between tonal and esthetic consonance
is illustrated by the judgment of a single tone. A single
tone represents the maximum of tonal consonance,
but single pitches can differ in esthetic consonance. If
you sing ‘Twinkle, Twinkle’ and stop on the penul-
timate note, you can observe the instability of that
note and its requirement for resolution to the final
note. It is as if it were being pulled down to the final
note. That is esthetic dissonance. The final note will be
no more tonally consonant, but will be esthetically
consonant.

In European music the dimensions of tonal and
esthetic consonance are closely correlated. Tonal
dissonance is used to emphasize the instability of
esthetically dissonant chords, and vice versa. Helm-
holtz was thus led to approach the problem of
harmony in terms of tonal consonance, with little
consideration of esthetic consonance.He had observed
that as two pure tones are gradually separated in
frequency a beating sensation occurs. The frequency
of the beats is equal to the difference in frequency
between the two tones. Helmholtz thought that the
roughness of sensation arising from the beats between
adjacent tones was the source of dissonance. However,
Helmholtz realized that that was not the whole story.
If beats of 30–35 per second were the only source of
dissonance, then a constant frequency difference be-
tween tones should result in the same degree of
dissonance across the auditory spectrum, from the
bottom of the piano keyboard to the top. Helmholtz’s
observations contradicted this, showing that at least in
the range of 250–1000 Hz (from middle C up two
octaves) a constant ratio between frequencies (and
hence a constant musical interval) results in the same
dissonance. Helmholtz ([1877] 1954, Chap. 8) thought
that distance along the basilar membrane in the inner
ear between the excitations produced by the two tones
was involved, but could not specify how. This problem
was solved nearly a century later (Plomp and Levelt
1965).
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In spite of his emphasis on physiology and on
culturally independent aspects of music perception,
Helmholtz ([1877] 1954) provided a careful review of
musical structure, especially scale structure, both in
the history of European music and in non-Western
cultures. Helmholtz, however, remained attached to a
culturally universal, physical explanation of scale
structure, namely that the pitches of the tonal scale
were such as to produce coincidences of upper har-
monics; that is, that their frequencies should represent
simple integer ratios. Since pure tones have no upper
harmonics, Helmholtz found melodies made of pure
tones puzzling. Then as now, the cross-cultural evi-
dence contradicts the integer ratio hypothesis for scale
construction.

Helmholtz was concerned with music perception as
a fruitful field for exploring human cognition. In one
of his most interesting passages he speculated on why
music relies on scales with their sets of discrete steps of
pitch, instead of using continuous variations of pitch
(like a fire siren). He suggested that discrete steps give
the auditory system a way of measuring distances of
pitch, which would remain more ambiguous with
continuous variations. He was probably on the right
track, given what we know of limitations on human
cognition.

2. The Impact of Beha�iorism

Early in the twentieth century US psychology turned
away from the study of mental life to the study of
behavior. ‘Mentalistic’ language, including references
to human experience, was forbidden in the major
journals, and there was a tendency to study only
problems that could be addressed with nonhuman
organisms. This discouraged the study of perception,
which cannot avoid reference to the psychological
dimensions of experience (cf. Boring 1933), and of
music and language. Though the Gestalt theorists
emphasized musical examples, taking melody as a
prototype of a meaningful perceptual whole with
emergent properties beyond those of the notes that
make it up, they performed few empirical studies.
Werner’s (1948) studies of the listener’s adaptation to
‘micromelodies’—melodies constructed of tiny pitch
intervals—are an intriguing exception.

The most prominent figure in music perception in
the first part of the twentieth century was Carl
Seashore (1938). Seashore followed the nineteenth-
century tradition of studying aspects of music per-
ception thought to be culture-free, and studied them in
a way that did not counter the behaviorist paradigm.
For example, Seashore made an extensive study of the
rate and extent of the vibratos (minute rapid frequency
and intensity variations) of professional performers.

Seashore is best known for his tests of musical
talent, whose dissemination was facilitated by the
development of phonograph recordings. The battery

of tests was focused on those component sensory
abilities thought to be essential for the development of
musical skill, and included judgments of pitch, in-
tensity, melody (‘tonal memory’), rhythm, timbre, and
consonance. As an example of the effort to make the
tests ‘culture-free,’ the test of melodic judgment (in
which the listener has to say whether the two melodies
of a pair are the same or different) used nontonal
melodies. That is, the melodic patterns did not
conform to the tonal scale structure of any culture.
The child acquires most of the tonal structure of the
culture by the age of 10 (Dowling 1999). Whatever the
test was measuring, it was not the efficacy with which
the child had acquired the essentials of the tonal
scheme. Seashore’s measures have rather modest
validity in terms of predicting musical achievements,
while tests that take cultural aspects into account have
better success (Shuter-Dyson 1999). (For a fuller
account of the contributions of Seashore and his place
in the history of music psychology, see Gjerdingen
2000.)

3. The Return of Consciousness

In the 1950s US psychology, stimulated by discoveries
in the area of language and by the advent of the
computer, returned to the study of human cognition
(see Cogniti�e Psychology: History). Psychologists be-
gan to think in terms of cognitive frameworks or
‘schemata’ that are acquired through the listener’s
acculturation, that guide expectancies and perception,
and that facilitate memory and thought. This ap-
proach was given new impetus by France� s ([1958])
who concentrated on the framework governing pitch
structure. Since then psychologists have concentrated
on describing the cognitive frameworks that underlie
the mental representations of pitch and time in music.

The cognitive frameworks involved in music per-
ception are largely implicit, embodying procedural
knowledge concerning the structure of music. They are
acquired very slowly over a lifetime of listening and
performing. These frameworks are automatically in-
voked, so that what the listener perceives is already
interpreted via the cultural framework. The frame-
works for music are thus similar to those of language.
When we listen to speech in a language we know we
hear a meaningful succession of words and phrases.
The interpretation of the sounds and their meaning
occurs automatically.

3.1 Pitch

An experiment by France� s ([1958], Exp. 2) illu-
strates several aspects of the implicit framework for
musical pitch. As noted above, pitches in a musical
context differ in stability. The tonic note do in a do-re-
mi scale is very stable; melodies can end on it giving a
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Figure 1
(a) The profile of ratings of the 12 semitones used in
European music when they were presented in a tonal
context in the key of C major. (b) Multidimensional
scaling solution in three dimensions representing
judgments of the relatedness of pairs of pitches
presented in a C-major context. The greater the
distance, the less closely related the pitches

sense of closure. Other pitches in the scale are less
stable, and have tendencies that pull them toward
more stable pitches. In the previous example, when
you sing ‘Twinkle, Twinkle’ and end on the penul-
timate note, not only does the song sound unfinished,
but that note has a very strong tendencypulling it down
to resolve on the final note. To show that such
tendencies have real perceptual effects, France� s low-
ered (‘flatted’) the frequencies of two notes on the
piano. He then placed those notes in different tonal
contexts, invoking different tonal tendencies, to see
whether listeners would notice the mistuning. For
example, one of the flatted notes was Ab (also called
G�). France� s placed the flatted note in pieces in the
keys of C minor and E major. In C minor the flatted
Ab is the sixth degree of the scale, with a strong
downward tendency. (The scale goes: C-D-Eb-F-G-
Ab.) In that case, listeners did not notice the flatting.

However, when the very same note was the third
degree (G�–E-F�-G�) in E major (with an upward
tendency), the flatting became very noticeable.

France� s’s experiment illustrates the importance of
the tonal framework in the perception of musical pitch
in that listeners hear pitches in terms of their stability
in the tonal context. It also shows that the tonal
framework operates implicitly. Listeners did not hear
a mistuned note, and then think, ‘Yes, but this is a
flatted note in a context where the note already has a
downward tendency, so that’s all right.’ They simply
did not notice the flatting where it went in the
contextually determined direction. France� s’s exper-
iment also shows that the tonal framework is not just
a static system for categorizing pitches, but rather
represents interrelationships of stability and insta-
bility, attraction and repulsion.

The mental representation of the tonal system has
been explored extensively using an approach devel-
oped by Krumhansl and Shepard (1979). On each trial
of a typical study the listener hears a strongly tonal
context, for example, a scale (in the key of C major: C-
D-E-F-G-A-B …). The context is followed by a test
pitch, one of the 12 semitones in the European
chromatic scale. The listener judges how well the test
pitch fits the context. Typical results are shown in Fig.
1a. Listeners, especially listeners with some musical
training, give high ratings to the most stable pitches in
the musical key context: the members of the tonic triad
(in the key of C: C, E, and G). The next highest ratings
go to the other members of the musical scale: D, F, A,
and B. The lowest ratings go to those pitches that fall
outside the key—that would be left out of melodies
such as ‘Twinkle, Twinkle’ and ‘Happy Birthday’ in C
major: C�, D�, F�, G�, and A�.

With a converging method Krumhansl (1990)
showed that the tonal hierarchy governs relations
among pitches. She had listeners judge the relatedness
of pairs of pitches presented in a tonal context and
used the ratings to infer relative psychological dis-
tances in the mental representation of the tonal
hierarchy. The more closely related a pair of pitches
was judged to be, the smaller the distance between
them. Krumhansl used multidimensional scaling to
achieve a three-dimensional representation of the
tonal hierarchy (see Mental Representations, Psyc-
hology of), resulting in the conical pattern shown in
Fig. 1b. Note that the most stable pitches are tightly
clustered near the apex of the cone, with the other scale
pitches at an intermediate distance, and nonscalar
pitches in the outer circle. Both of the patterns in Fig.
1 show the effect of musical structure on the way
pitches are heard in context.

Studies of melody recognition have provided con-
verging evidence for the tonal framework. Both
musicians and nonmusicians find it easier to remember
tonal melodies, and notice changes in them, than
nontonal melodies (Dowling 1991). Melodies con-
structed of more stable pitches are easier to encode in
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memory and to retrieve. Further, listeners notice
alterations in melodies more easily when they in-
troduce nonscalar pitches than when they stay within
the scale framework (Dewar et al. 1977). Listeners
perceive and remember more accurately melodies that
conform to the cultural norms, and quickly notice
deviations from those norms.

Musicians and nonmusicians typically perform in
qualitatively similar ways respecting the tonal frame-
work in melody recognition, though musicians usually
perform better overall. However, even a few years of
music lessons changes the encoding of pitches. Dowl-
ing (1986) presented listeners with brief melodies in the
midst of a chord progression that centered the melody
on the first degree of the scale (the tonic) or the fifth
degree. When tested later they had to say whether the
melody had been altered (with one pitch changed).
The test melodies either retained the same context, or
had the context shifted. With shifted context, all the
scale values of the pitches changed, even though the
melodic pattern remained the same. That is, a melody
that had been centered on the tonic was now centered
on the fifth: What had been the first degree became the
fifth, the second degree became the sixth, etc. The
context shift did not affect nonmusicians’ perform-
ance; however, it did affect that of listeners with about
five years of music lessons in their youth. Those
listeners performed well when the context was the
same, but fell to chance when the context was changed.
Their moderate training led them to encode pitches in
terms of their place on the scale framework, and when
those encodings did not match the test items, they were
lost (see Encoding Specificity in Memory).

This illustrates again the implicit nature of the
framework: people with five years of music lessons are
not aware of encoding pitches in terms of their do-re-
mi values. If they had explicit access to that encoding
they would be able to write down the melodies they
hear, which they cannot do. (Professional musicians,
having explicit control over application of the scale
framework, perform well whether or not the context is
changed.)

Thus whether measured via perceptual judgments
or the detection of changes in melodies, the tonal scale
framework that listeners acquire through a lifetime of
experience with the music of their culture guides
perception and perceptual expectancies.

3.2 Time

A framework for time is as important as a framework
for pitch. Time in music is structured by the overlay of
more or less complex rhythmic patterns on a regular
beat pattern (Dowling and Harwood 1986). In the
absence of a regular beat pattern listeners’ temporal
judgments are not very precise, but with a beat they
become so. Bharucha and Pryor (1986) found that
listeners were much better at detecting disruptive
pauses in a tone sequence when a regular beat was

present than when it was not. Dewitt and Samuel
(1990) found that pitch alterations are easier to detect
when the target pitch is part of a regular, predictable
sequence.

Converging evidence comes from a study by Povel
and Essens (1985), who had listeners tap along with
complex rhythmic patterns. They found that listeners
were much more successful following the rhythm when
the pattern agreed with an underlying beat structure
than when it did not.

The relationship between the various levels of
rhythmic organization in music, and between the
musical organization and the perceptual frameworks
stored in the brain, is one of the most exciting areas of
developing research. This is an area where theoretical
developments have kept pace with empirical discover-
ies, and an area of broad psychological interest, since
a central issue involves the encounter between the
biological clocks of the brain and more ‘rational’
structures in the environment. Large and Jones (1999)
provide a lucid and stimulating account of this fast-
developing area.

3.3 Perception and Memory

One conclusion that has become more and more
compelling since the early 1950s is that there is not a
sharp line of demarcation between the phenomena of
perception and memory. Crowder (1993) provided a
nice demonstration that the same brain processes are
involved in both perception and memory. First he
showed that when the listener judges the pitch of a test
tone, the response is faster and more accurate when
the test tone has the same timbre as the cue. That is, if
we present a middle C played by a trumpet, then the
judgment of the pitch of a comparison tone close to
middle C is facilitated if it also is played by a trumpet.
Then Crowder replaces the cue with a pure tone (like
a flute sound), and performance declines. However, if
he told the listener to imagine the pitch of the pure
tone played on the trumpet, and tested with a trumpet
tone, performance again improved (but not if the
listener was misinformed and imagined a guitar). The
listener’s recall of the trumpet timbre before the test
has the same facilitating effect as an actually perceived
trumpet. Crowder concludes that memories are em-
bodied in the residue of the neural activity associated
with perception (and not, for example, stored in a
separate module).

4. Conclusion

We have seen considerable growth over the past 150
years in our understanding of the perceptual pro-
cessingofpitch inmusical contexts.Thisunderstanding
extends to both the sequential organization of pitches
(melody) and their organization into simultaneous
combinations (consonance and dissonance—har-
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mony). This progress has been accompanied by a
broadening understanding of the importance of ac-
culturation through a lifetime of perceptual learning.
One consequence of the role of acculturation is the
wide range of individual differences in music cog-
nition, varying with culture, subculture, and training.

During the coming decades I expect that there will
be commensurate progress in our understanding of
rhythm and time. The present convergence of cogent
theories with sophisticated experimentation in that
area provides ample grounds for optimism. For both
pitch and time these advances will shed increasing light
on human cognition in general.

See also: Audition and Hearing; Auditory Models;
Music: Anthropological Aspects; Music as Expressive
Form;Music,History of;Neural Plasticity inAuditory
Cortex
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Myrdal, Gunnar (1898–1987)

Gunnar Myrdal (1898–1987), Nobel Laureate in
economics and social scientist of encyclopaedic range,
is best known for his two monumental studies An
American Dilemma (1944) and Asian Drama (1968).
He was a founding member of the Stockholm School
of Economics and one of the architects of the Swedish
welfare state. Throughout his life Myrdal was also
deeply concerned with the role that values play in the
social sciences.

1. Early Life and Career as an Economist

Karl Gunnar Pettersson—the father later changed the
name of the children to ‘Myrdal’—was born on
December 6, 1898 in Skattungsbyn in the province of
Dalarna, Sweden. His mother, Anna Sofia Pettersson
(born Karlsson), came from a family of farmers and
was softspoken, religious, and bitterly unhappy in her
marriage. The father, Carl Adolf Pettersson, also came
from a family of farmers but was secular, restless, and
upwardly mobile. The father was a building con-
structor, and in 1904 he moved the family to Stock-
holm. Myrdal went to a very good high school, Norra
Real, and was mainly interested in the natural sciences.
He, however, was also deeply influenced by the ideas
of the Enlightenment, to which he was introduced by
one of his teachers. All through his life he would
display a passionate faith in the power of reason.

After having graduated with excellent grades in
1918, Myrdal became a student of law at Stockholm
University (Stockholms Ho� gskola). The decision to
study law had been influenced by his father, but also
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by Myrdal’s own conviction that law would help him
better understand how society operates. Whatever
conservatism and class prejudices still dominated his
mind, and which he had picked up from his family,
were soon to be challenged by Alva Reimer (1902–86),
whom he met in the summer of 1919 and married in
1924. It was also Alva Myrdal who prodded her
husband to study economics, when he had received his
law degree in 1923 and felt deeply depressed.

While Myrdal had never enjoyed studying law, he
quickly took to economics. In 1927 he got his
doctorate through a dissertation for which Gustav
Cassel had been the advisor, Prisbildningsproblemet
och fo� ra� nderligheten (The Problem of Price Formation
and Change). In this work Myrdal attempted to
develop the beginnings of a dynamic theory of price
formation by introducing the idea of expectations. In
1930 he published Vetenskap och politik i nationale-
konomien (The Political Element in the De�elopment of
Economics), in which he argued that economists often
confuse values and facts in their studies, something
which endangers both economics as a science and its
potential use for social reform. Based on an article
from 1932, Myrdal published a booklength study in
1939 entitled Monetary Equilibrium. In this work he
attempted to further develop Knut Wicksell’s theory
of monetary equilibrium by introducing the notion of
expectations. In the early 1930s Myrdal also produced
a couple of writings for the Swedish Social Democratic
government in which he advocated an underbalanced
budget as a way of countering a downturn in the
business cycle. These works were based on Myrdal’s
discussions with his friend Erik Lindahl and the
Swedish finance minister Ernst Wigforss.

All of these writings, except for Vetenskap och
Politik, are today regarded as important contributions
to the Stockholm School of Economics, which is
usually defined as a Keynesian type of economics,
based, however, on Knut Wicksell’s ideas. The value
of these works is today mainly historic. They nonethe-
less played a crucial role in the development of
Myrdal’s ideas, especially in his attempt to construct a
dynamic theory of causation, based on Wicksell’s
ideas. Vetenskap och Politik, on the other hand, has
aged rather well and represents a still valuable con-
tribution to the history of economic ideas. While
Myrdal would always approvingly refer to its main
thesis—that neoclassical economics is deeply biased
through its origin in the natural law tradition and in
utilitarian philosophy—he would later criticize his
youthful assumption that it was possible to separate
out a core of economics, which was free from all
values.

1.1 Political Acti�ities and An American Dilemma

Both Gunnar and Alva Myrdal decided in the early
1930s to become actively involved in politics and were

to play a crucial role in the construction of the Swedish
welfare state through their advocacy of ‘social en-
gineering.’ The timing to do so was perfect, since in
1932 the Social Democratic Party had won the election
and was eager to transform the poor and class-ridden
Sweden into a real ‘people’s home’ (folkhem). Gunnar
Myrdal not only helped to formulate the economic
aspects of the new policy that now came into being,
but also its social policy. This he did, in close
collaboration with Alva Myrdal, through an ava-
lanche of writings as well as his participation in various
royal commissions, appointed by the government to
investigate some specific issue. The basic message of
the two Myrdals was that social policy had to be
fundamentally changed, from focusing on symptoms,
to becoming ‘prophylactic.’

Gunnar and Alva Myrdal presented their vision for
what a new and modern Sweden would look like in
Kris i befolknigsfra� gan (Crisis in the Population Ques-
tion, 1934), which became a political bestseller. ‘All of
society’, they here argued, would have to be changed,
so that ‘the quality of people’ could be improved and
better adjusted to the demands of modern, industrial
society: living standards, consumption patterns, the
way children are brought up, the structure of edu-
cation, and much, much more. Though permeated by
the authors’ generosity and enlightenment, Kris i
befolkningsfra� gan also evinces an enormous belief in
the authority of science and experts. The Myrdals’
advocacy of sterilization of certain categories of
people, who were deemed unfit for the new society, has
also been criticized.

By the mid-1930s Myrdal’s work had become so
dominated by practical and political concerns that he
longed for a return to academic studies; and when he
in 1937 was asked by the Carnegie Corporation if he
would lead a study on the blacks in the United States,
he accepted. During the next few years Myrdal
travelled around in the United States like a latter-day
Tocqueville, interviewing people from all strata—‘I’m
from Sweden and I don’t know anything about the
race problem. What can you tell me?’ Through the
backing of the Carnegie Corporation Myrdal put
together a small circle of collaborators, and he also
engaged, in one way or another, some 70 other
scholars, including Samuel Stouffer, Louis Wirth, and
E. Franklin Frazier. Fearing many times that he
would never be able to synthesize the enormous
amount of material that he had commissioned, in 1944
Myrdal had the satisfaction of seeing An American
Dilemma appear in print in two volumes of more than
1,400 pages.

Myrdal’s work was much commented upon, and
most of what was said was positive. An American
Dilemma was actually to dominate the discussion of
ethnicity in the United States from the end of World
War II till the 1960s, and it also played an important
role in the decision of the Supreme Court in 1954 to
declare segregated schools unlawful (Brown �s. Board
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of Education). From the mid-1960s till the 1970s
Myrdal’s book was criticized for depicting certain
aspects of black life as pathological and also for not
advocating change from the bottom up; and today An
American Dilemma is seen primarily as being of
historical interest in ethnic studies.

Myrdal’s basic thesis—that there is amoral dilemma
in the heart of the average person between ‘the
American Creed’ and everyday behavior towards
blacks—may seem old-fashioned and passe� today.
This, however, should not prevent one from realizing
the value of other parts of An American Dilemma,
especially its appendices on values and on cumulative
change (Appendices 1–3). In the first two of these
appendices Myrdal argues that social scientists should
always state their value premises since these deeply
influence the analysis. In Appendix 3 Myrdal presents
the core of his own social science approach, which is
centered around Wicksell’s theory of unstable equi-
libria or what Myrdal calls ‘the principle of cumu-
lation.’ An initial change, Myrdal explains, can set off
further changes; and these may then move the whole
system either in an upward direction or in a downward
direction (‘vicious circles’).

2. Acti�ities After World War II and Becoming
an Institutionalist

After An American Dilemma Myrdal returned to a
combination of politics and applied research till the
mid-1950s, serving first as Minister of Trade in Sweden
(1945–7) and then as Executive Secretary in the
Economic Commission for Europe of the United
Nations (1947–57). Neither of these two experiences
were particularly successful for Myrdal, who was more
of an intellectual than a politician; and he soon longed
to return to academic studies. The topic that he chose
to focus on this time was underdevelopment, and a fine
introduction to his early efforts in this direction can be
found in Rich Lands and Poor (1957). It is in this work,
for example, that Myrdal introduces the idea that a
strong economic development in one area may either
impede or accelerate economic growth in nearby areas
(‘backwash effects’ and ‘spread effects’). His most
sustained effort to understand underdevelopment,
however, took 10 years to produce and appeared in
1968 in three volumes of more than 2,000 pages: Asian
Drama.

Like An American Dilemma, Asian Drama has been
much debated. The initial reaction was many times
positive, but today Myrdal’s work is less often referred
to. One reason for this is the fact that his strong
advocacy of large-scale state planning and state
intervention as well as his clear stance for what he calls
‘The Modernization Ideals’ do not go very well with
today’s emphasis on market forces and the prevalent
scepticism towards Western ideals. Still, several parts
of Asian Drama are still of interest, such as the notion

of ‘the soft state,’ the critique of various aspects of
neoclassical economics, and Myrdal’s attempt to use
Wicksell’s theory of cumulative causation to construct
a theory of institutionalist economics (see especially
Appendices 1–3).

After Asian Drama Myrdal kept writing books and
articles, and he also gave lectures all over the world. In
1969 he published a small and still useful volume
entitled Objecti�ity in Social Research, and in 1974 he
was awarded the Nobel Prize in Economics, together
with Friedrich von Hayek. Autobiographical elements
can be found in Against the Stream (1973) as well as in
Hur styrs landet? (How is the Country Go�erned? 1982).
His reference to the superiority of institutionalist
economics over neoclassical economics became ever
stronger; and the essay Institutional Economics (1978)
is especially recommended. An attempt to write a
sequence to An American Dilemma, entitled An Ameri-
can Dilemma Re�isited, had, however, to be called off
in 1985, due to illness. GunnarMyrdal died onMay 17,
1987 in Stockholm. To his very last day he remained a
firm believer in the ideals that he shared so strongly
with his beloved wife Alva Myrdal, and which for him
were symbolized by the one word with which An
American Dilemma ends: Enlightenment.

See also: Constitutionalism; Development, Economics
of; Economic Growth: Theory; Race: History of the
Concept; Racial Relations; Racism, History of;
Racism, Sociology of; Southeast Asia: Sociocultural
Aspects
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Mysticism

1. Definition of Mysticism

Mysticism consists of a practice of religious ecstasies,
i.e., of religious experiences during alternate states of
consciousness, together with whatever ideologies, eth-
ics, rites, myths, legends, magics, etc., are related to the
ecstasies. ‘Ecstasy’ may be defined as any experience of
involuntary belief in the reality of the numinous, i.e.,
of the holy or demonic. Whenever the numinous is as
manifestly real as perceptible reality is during waking
sobriety, consciousness has been sufficiently altered
that the experience is intrinsically religious (Merkur
1992).

Since the paradigm shift promoted by the work of
Katz (1978, 1983), mysticism is no longer defined as
the ideology and practices surrounding the experience
of union with the Absolute (Underhill 1910), or
ultimate reality, etc. There is abundant evidence that
the people who traditionally have been called mystics
have enjoyed many varieties of religious ecstasies.
Comparative studies of mysticism currently include
the vision quests and shamanism, spirit possessions
and spirit mediumship, prophetism and seers, etc., of
the oral religious traditions, as well as the visions,
voices, mystical unions, enthusiasms, etc., of the
scripture-based religions.

Mystical experiences are as varied as the dreams of
sleep. Not only personal matters, but also culturally
and historically variable religious ideologies contrib-
ute to the contents of mystical experiences and their
postexperiential interpretations. People in all cultures
may potentially experience all possible varieties of
religious experience. The world’s ecstatic religious
traditions each tends to accommodate a considerable
diversity of ecstatic experiences, even when certain
types are privileged. Conformity is required in matters
of doctrine and behavior much more than in ex-
perience. The vagueness or nonspecificity of many
traditional doctrines permits them to be applied
simultaneously to diverse religious experiences.

No sociological research has yet been done that
conforms with mysticism’s current definition. Col-
lating existing research on shamanism, spirit medium-
ship, prophetism, mysticism in the book religions, etc.,
in search of common denominators, discloses few
commonalities. People who make religious uses of
alternate states of consciousness take their religion

more personally and seriously than the general popu-
lation. They tend to be convinced, and not only
hopeful, about the reality of their objects of belief.
Religion is not only a social institution for them; it is
an integral component of the cosmos. In Allport’s
(1959) terms, their religiosity is ‘intrinsic,’ and not only
‘extrinsic.’

In other respects, mystics are diverse. Some mystics
are religiously and�or socially conservative, but others
are revolutionary. Some seek to transcend all per-
ceptible phenomena; others address the immanence of
spiritual phenomena within material reality. Some
shun their bodies and engage in asceticism. Others
celebrate both their bodies and the physical world.
Some seek to withdraw from society, but others
participate within it. Some mystics prioritize a single
type of mystical union, e.g., nothingness, or all-being,
or identitywithGod; but others favor complex systems
of multiple types of religious ecstasy that include both
visions and unions.

The term ‘mysticism’ derives historically from the
noun mystes, ‘mystic,’ meaning the possessor of a
secret, and denoting an initiate of a classical Greek or
Hellenistic Mystery. The Mysteries were rites of
initiation that induced religious experiences. Technical
terms of the Mysteries were taken over by Plato, Philo,
and the Christian Church Fathers, who applied the
terms to their own practices of religious experiences.
By the early medieval period, Christianity officially
denied possessing any secrets that had not been
publicly divulged through Christ. Hindu yoga,
Buddhist �ipassana meditation, and Confucian medi-
tation, among other mystical traditions, similarly
teach their alternate-state practices openly. At the
opposite extreme, Taoism, Hindu and Buddhist
tantra, theosophical Sufism, the Kabbalah, and West-
ern alchemy are so very secretive that they encode their
teachings in secret languages, whose meanings cannot
be understood by noninitiates.

2. Incidence and Varieties of Mystics

In a survey of 488 societies worldwide, Bourguignon
(1973) found that 90 percent had institutionalized one
or another religious use of alternate states of con-
sciousness. In different surveys in Western cultures,
between one-third and one-half of the population has
been found to have had one or more mystical
experiences (Greeley 1975). A considerably smaller
part of the population pursues mystical experiences on
a frequent or habitual basis. Many factors have
contributed to the distinctive historical forms that
different mystical traditions have taken.

2.1 Shamans

A shaman may be defined as a religious functionary
who enters ecstasy and, by commanding the aid of
helping spirits, intermediates between the social group
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and the numina (Hultkrantz 1973). Shamanism has its
origin and major distribution in hunter cultures. Like
hunters, shamans’ ecstasies are highly mobile. In their
visions, shamans may travel out of their bodies to the
sky, netherworld, or distant overland locations.
Shamans also summon helping spirits to them, some-
times from considerable distances, and they send them
abroad on distant errands. Shamans relate to their
helping spirits much as hunters relate to half-wild
dogs.

A shaman typically is paid for services rendered to a
client, such as healing. In their ecstasies, shamans may
also find game animals, placate angry deities, guide
new ghosts to the afterlife realm, and hex enemies in
war. In some hunter cultures, vision quests are pursued
more generally by part or all of the society. In these
cases of ‘democratized shamanism,’ shamanism occurs
as a private practice, and only mystics who are
exceptionally gifted emerge as professionals.

Shamanism persists in agricultural communities in
varied forms. Democratized shamanism persisted as a
practice among warriors in Indo–European cultures
(e.g., Glosecki 1989). It was also adapted to group
possession states in the classical Mysteries of
Dionysus. In late antique and medieval Europe,
shamanswho lacked traditional social locationswithin
their communities emerged as itinerant seers (Brown
1981, Davidson 1989), magicians (Smith 1978), and
witches (Ginzburg 1983). Where seers have a clientele,
magicians and witches often engage in shaman-like
conjuring of spirits, but privately rather than pro-
fessionally.

2.2 Spirit Mediums

A spirit medium may be defined as a religious
functionary who enters ecstasy and, through states of
possession, serves as a vehicle for the manifestation of
a numen to the social group. Spirit mediumship has its
major distribution in clan-based farming villages, both
in Africa (Walker 1972) and in Southeast and East
Asia (Elliott 1955, Paper 1995). The sedentary life style
of farming villages is reflected in the lodging of spirits
within mediums. Mediums and their spirits perform
no errands that require travel outside the village.
Much spirit mediumship is intimately connected with
the worship of ancestral ghosts. Deference to family
elders, which is economically motivated by the own-
ership and inheritance of arable land, is continued
after the elders’ deaths through the agency of
mediums, whom the ancestral ghosts possess. The
deference is reflected, among other manners, in
mediums’ claims that all of their activities while
possessed are performed by the possessing spirits,
while they themselves are passive.

Spirit mediums may also be possessed by gods and
spirits that are not ancestral ghosts. Spirit mediumship

also occurs in democratized forms, where large
numbers of people within a social group engage
communally in possession states, and only a few show
sufficient virtuosity to function as professionals. Spirit
mediumship and possession may persist into more
complex societies, e.g., in the theurgy of late antique
Hellenism (Luck 1989), enthusiasm in Protestant
Christianity (Knox 1950), and modern New Age
channeling.

2.3 Prophets

A prophet may be defined as a religious functionary
who enters ecstasy, learns of the will of the god, and
later communicates the divine will to the social group.
Prophets have their major distribution in kingdoms,
whose gods are imagined as kings, and whose prophets
are imagined as heralds, spokespeople, or am-
bassadors of the gods (Cross 1973). Prophetism
had its origin and classical location in urban societies
with differentiated labor and trades, both in the
ancient Near East and East Asia. Prophetism can be
conceptualized as an adaptation of ecstasy to mon-
archic politics, with the prophet’s god outranking the
king. Prophets’ ecstasies favor verbal revelations from
their gods, but may include shamanic and mediumistic
forms that have been adapted to monarchic politics.

Anthropologists also use the term ‘prophet’ in
reference to shamans and spirit mediums who have
been influenced by missionaries’ accounts of Biblical
prophets and developed hybrid types of mysticism
that reflect their postcontact situations.

2.4 Mystics in Scripture-based Religions

Because book religions invest religious authority in
scriptures and their official interpreters, they
marginalize professional ecstatics. Mysticism is then
often pursued by a leisure class, which may embrace
poverty in order to support its practices, as among
Hindu forest dwellers, and in Buddhist and Christian
monasticism. In other cases, e.g., Taoism, Sufism, and
Kabbalah, mysticism has been pursued by individuals
sufficiently affluent to devote leisure time to it.

Mystics in the book religions often avoid conflict
with religious authorities by favoring varieties of
ecstatic experience that are socially and political
powerless. Unitive experiences, which are not useful
for professional ecstatics, may consequently be privi-
leged. However, other ecstasies are often pursued as
well.

Mystics in the book religions may be public religious
functionaries, e.g., as leaders or teachers of other
mystics. Their leadership roles among nonmystics tend
to be limited to religious revival movements, in which
mystics proselytize ecstasy among their co-religionists.
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Although most mystics are sociopolitically con-
servative, a minority are radical and potentially
revolutionary. In such cases, mystics in the book
religions typically seek social roles appropriate to
prophets. Rather than seeking ecstasies that are
accommodating, inconspicuous, and innocuous, they
seek inspirations that claim authority to transform
their religions and�or societies. The would-be
prophets may then emerge as charismatic founders of
sects, schisms, and�or cults. An apocalyptist may be
conceptualized as a would-be prophet in a book
religion, who seeks the radical reformation of society,
often as an aftermath of catastrophe and revolution.
Apocalyptists may found or belong to millennial
movements.

3. The Contents of Mystical Experiences

All ideas and practices that may be entertained and
performed during normal waking sobriety can also be
thought and done during at least many varieties of
ecstasy. Ecstasies facilitate unconscious manifes-
tations that tend not to occur otherwise; but they do
not necessarily preclude the activities of normal
consciousness. Mysticism may embrace the whole of
non-ecstatic religiosity, together with an additional
component i.e. contributed by the ecstatic experiences.

Ecstasies may be subdivided on psychological cri-
teria into two major categories. Some ecstasies involve
narratives, as do daydreams and night dreams. The
narratives may consist of visual images, with
characters, sceneries, dialogue, etc. They may instead
consist exclusively of words. Narrative ecstasies can
also have physical dimensions and take form as
automatic speech, automatic writing, automatic
dramatization (i.e., possession), and other types of
behavior. Somatizations (stigmata) may also occur.

The second category of ecstasies may be termed
unitive experiences. All unitive ecstasies involve a
sense of separate things becoming unified. What is
unified varies. In normal waking sobriety, our sense of
self is elastic. Our senses of our ‘selves’ is limited to our
bodies when naked; extends to clothing when dressed;
and may include, e.g., even the fenders of a vehicle
when we are driving. Romantic partners, children,
family, ethnic group, and nation may also be included
in the normal fluctuation of the sense of self. Unitive
ecstasies include exceptional instances of the elasticity
of the self. In some instances of mystical union, the self
is co-extensive with the entire physical cosmos; in
others, with infinite timeless being; in others again,
with God; in still others, with ultimate nothingness.
Other commonly encountered unitive ecstacies include
a sense of identity with some one particular thing in
the cosmos.

Unitive experiences are always unconsciously dy-
adic. Just as self exists and is defined psychologically
only in relation to others, so mystical unity exists and
is defined experientially only in relation to the ab-

solutely Transcendent. One cannot experience self as
transcendent, unless the ideas of the self and the
Transcendent have been brought to union. Con-
versely, experiences of self and a numinous being in a
manifestly dyadic relationship may be categorized as
unitive experiences. Self and other are united in a
unifying relationship during experiences of the im-
mediate presence of a numinous power, or absolution
by a numinous power, etc.

So-called paranormal phenomena, such as precog-
nition, clairvoyance, and meaningful coincidences
(‘miracles’) are further varieties of unitive experience.
They unite subjective fantasy with the objectivity of
perceptible reality, imparting objective reality to
imagined (‘extra-sensory’) perceptions (Merkur 1998,
1999).

4. The Varieties of Alternate States

Most mystical experiences occur during states of
trance. Religious trances are instances of either self-
hypnosis or hetero-hypnosis. In other cases, mystic-
ism depends on trances that occur as symptoms
of hysteria, epilepsy, and other pathologies. In all
cases, suggestion—either autosuggestion or hetero-
suggestion—is responsible for directing the trance to
serve religious purposes (Arbman 1963).

An important aspect of the trance state is its ability
to reify the contents of consciousness (Shor 1959). For
example, a trance state is all that is necessary inorder to
transform a visual daydream into a waking halluci-
nation. Instead of seeming to be imaginary, daydream
images may seem during trance to be objectively
existing, external realities. Trance states may similarly
transform speculative ideas into delusions that have
the force of firm convictions.

Trances are often termed ‘dissociative states’ be-
cause the reification of fantasies leads to a corre-
sponding devaluation and�or denial of sense percep-
tions. Mystics who use trances uncritically may
develop dissociative religious doctrines that reject the
perceptible world in favor of transcendent realms or
states, otherworldliness, asceticism, devaluation of
mortal life, community, and the physical world, and
asocial or anti-social behavior (Furst et al. 1976).
Mystics may, however, use trance states critically,
much as hypnotherapists do.

Some mystical experiences occur in a different class
of alternate states that may be termed ‘reveries.’
Nonecstatic forms of reverie include daydreams,
creativity, and hypnagogic states between waking and
sleeping. Reveries of ecstatic intensity include ‘peak
experiences,’ which typically occur spontaneously and
last only a few seconds or minutes. Sensory depri-
vation is a means to induce reverie states that may
reach ecstatic intensity. Psychedelic drugs, i.e.,
psilocybin, mescaline, LSD, and THC, the active
factor in marijuana, similarly induce reverie states, as
distinct from trances (Merkur 1993).
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Both narrative and unitive ecstasies may occur in
either trances or reveries. Reveries differ from trances,
among other manners, in the ecstatic’s knowledge
during reverie that his or her experiences are subjective
and intrapsychic, rather than objective and external.
They are self-evident as heuristic phenomena. Re-
ligious reveries seem subjectively to be apperceptions
of truth through the medium of imagination. The
experiences take form as pseudo-hallucinations and
illusions, where the same narrative and unitive
experiences have the force of hallucinations and
delusions when they occur during trances.

5. Psychological Transformation

Mystics traditionally have sought transformations
that were metaphysical in nature: magical empower-
ment, salvific perfections of their souls, etc. Since the
1970s, transpersonal psychologists have argued that
mystical transformations have powerful psychological
benefits, consistent with Maslow’s (1964) concept of
‘self-actualization.’ Some mystical practices have been
shown to be beneficial developmentally (Sacks 1979,
Emavardhana and Tori 1997), but others may be
harmful.

See also: Charisma and Charismatic; Christianity:
Evangelical, Revivalist, and Pentecostal; Healing;
Millennialism; Monasticism: West and East; Pro-
phetism
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Myth in Religion

Definitions of myth vary. Some definitions focus on
the content of myth. Others focus on the function.
Defined by content, myth would be a belief about
something significant. The subject of myth might then
be specified, such as the world, society, or god. Myth
here could be a sheer conviction, such as the American
‘rags to riches’ myth, or could take the form of a story.
Defined by function, myth would accomplish some-
thing significant for adherents. The function might
likewise be specified, such as explaining the world,
supporting society, or encountering god.

1. Theories of Myth

To study myth is to apply to it theories from the
disciplines of anthropology, sociology, psychology,
literature, religious studies, and philosophy. There are
no theories of myth itself. What unites the study of
myth across the disciplines are the questions asked:
what is the origin, the function, and the subject matter
of myth? Theories differ not only in their answers to
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these questions but also in the questions they answer.
Some theories concentrate on the origin; others, on the
function; still others, on the subject matter. In ad-
dition, some theories judge myth false; others judge it
true; still others take no stand.

Theories of myth are hardly a modern invention.
They go all the way back to the Presocratics (see Chase
1949, Chap. 1, de Vries 1961, Chap. 1). Only in the last
century and a half, however, have theories become
scientific, for only since then have there existed the
social sciences. Some social scientific theories may
have counterparts in earlier theories (see Feldman and
Richardson 1972), but earlier theorizing was largely
speculative and philosophical. Modern theorizing is
far more empirical and testable. Even modern theories
from literature, religious studies, and philosophy
reflect the influence of the social sciences.

The most straightforward way to compare theories
of myth is by discipline. But the differences among
disciplines are often blurry. For example, the theories
of E. B. Tylor, Bronislaw Malinowski, and Claude
Le� vi-Strauss are as much psychological as anthro-
pological. It is more telling to compare theories by the
questions they ask and by the answers they give.

1.1 Myth as Primiti�e Science

An apt starting point is the theory of the pioneering
English anthropologist E. B. Tylor (1832–1917). For
Tylor, myth originates and functions to explain
physical events. Myth is the ‘primitive’ counterpart to
science, which is exclusively modern. ‘Modern myth’ is
a contradiction in terms. By science, Tylor means
natural, not social, science. The events explained by
myth are primarily those in the external world such as
the rising and setting of the sun, though also explained
are human events such as birth and death. The payoff
of myth is wholly intellectual: it is not control over the
world—the position of James Frazer (1854–1941)—
but knowledge of the world: ‘Man’s craving to know
the causes at work in each event he witnesses ... is no
product of high civilization, but a characteristic of his
race down to its lowest stages’ (Tylor 1871, I,
pp. 368–9).

For Tylor both myth and science originate through
observation, inference, and generalization. Both cover
the same range of phenomena. Both are meant
literally. The difference is in the explanations them-
selves. Myth, a part of religion, attributes events to the
decisions of gods. Science attributes events to imper-
sonal processes. Myth and science duplicate each
other in function but exclude each other in content.
One must therefore choose between them. While myth
is as rational as science, it is false. Primitives create
myth rather than science because they think less
critically than moderns. Tylor died far too early to
envisage a stage post the modern one.

In the twentieth century, Tylor’s theory has been
spurned on many grounds: for pitting myth against

science and thereby precluding modern myths, for
subsuming myth under religion and thereby preclud-
ing secular myths, for deeming the function of myth
intellectual, for deeming myth false, and for reading
myth literally. Postmodernism would dismiss myth as
explanation and would treat myth as sheer story.
Nevertheless, Tylor’s theory remains central to the
study of myth, and all other theories can be seen as
rejoinders to it. One response to Tylor has been to take
the function of myth as other than explanatory, in
which case myth runs askew to science and can
therefore coexist with it. Another response to Tylor
has been to read myth other than literally, in which
case myth does not even refer to the physical world
and can therefore likewise coexist with science. The
most radical response to Tylor has been to alter both
the explanatory function and the literal reading of
myth.

1.2 Myth as Other Than Explanatory in Function

The most influential reinterpreters of the function of
myth have been Bronislaw Malinowski, Claude Le� vi-
Strauss, and Mircea Eliade. It is not clear whether for
Malinowski (1884–1942), the Polish-born anthropol-
ogist, moderns as well as primitives have myth. It is
clear that for him primitives have science as well as
myth, so thatmyth cannot be the primitive counterpart
to modern science. For Malinowski, myth is no more
applied science—Frazer’s view (Frazer 1911–15)—
than theoretical science—Tylor’s view. Primitives use
science to explain and, more, to control the physical
world. They use myth to reconcile themselves to
aspects of the world that cannot be controlled.

Myth reconciles humans to the travails of life by
rooting those travails in the primordial actions of gods
or humans. Humans age because a god or human once
did something that brought old age irremediably into
the world: ‘the longed-for power of eternal youth and
the faculty of rejuvenation which gives immunity from
decay and age, have been lost by a small accident
which it would have been in the power of a child and
a woman to prevent’ (Malinowski 1926, p. 104). Myth
pronounces the world not the best possible one but, in
the wake of irreversible events, the only possible one.
Still, the world becomes less capricious than it would
otherwise be. In tracing back the origin of phenomena,
myth does explain those phenomena, but as a means to
an end rather than, as for Tylor, the end itself.

Whereas for Tylor myth deals primarily with physi-
cal phenomena, for Malinowski it deals equally with
social phenomena like customs and laws. Myth still
functions to reconcile humans to the unpleasantries of
life, but now to unpleasantries that, far from un-
alterable, can be cast off by members of society. Myth
spurs members to accept the impositions of society by
tracing them, too, back to a hoary past, thereby
conferring on them the clout of tradition. Myths say,
do this because this has always been done. In the case
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of physical phenomena, the beneficiary of myth is the
individual. In the case of social phenomena, it is
society itself. The modern counterpart to myths of
social phenomena, if moderns do not have myth, is
ideology.

The most influential contemporary theorist of myth,
the French anthropologist Claude Le� vi-Strauss (b.
1906), at first glance seems a throwback to Tylor. For
Le� vi-Strauss, myth is an exclusively primitive enter-
prise yet a rigorously intellectual one. Le� vi-Strauss
denounces nonintellectualists like Malinowski as vig-
orously as Malinowski denounces intellectualists like
Tylor. Indeed, in declaring that primitives, ‘moved by
a need or a desire to understand the world around
them, ... proceed by intellectual means, exactly as a
philosopher, or even to some extent a scientist, can
and would do’ (Le� vi-Strauss 1978, p. 16), Le� vi-Strauss
seems indistinguishable from Tylor. Yet he is in fact
severely critical of Tylor. For Le� vi-Strauss, primitives
think differently from moderns, not fail to think as
well.

Primitive, or mythic, thinking is concrete. Modern
thinking is abstract. Primitive thinking focuses on the
observable, sensory, qualitative aspects of phenomena
rather than, like modern thinking, on the unobserv-
able, nonsensory, quantitative ones. Yet myth for
Le� vi-Strauss is no less scientific than modern science.
It is simply part of the ‘science of the concrete’ rather
than part of the science of the abstract, to which it is
less at odds than askew. Myth is primitive science, but
it is not inferior science.

Myth is an instance of thinking per se, modern and
primitive alike, because it classifies phenomena. Ac-
cording to Le� vi-Strauss, all humans think in the form
of classifications, specifically pairs of oppositions, and
project them onto the world. Many cultural phenom-
ena express oppositions. Myth is distinctive in re-
solving oppositions: ‘the purpose of myth is to provide
a logicalmodel capable of overcoming a contradiction’
(Le� vi-Strauss 1958, p. 105). Myth resolves a con-
tradiction by providing either a mediating middle term
or an analogous, but more easily resolved, contra-
diction. Either tactic narrows and thereby alleviates
the contradiction, but neither fully resolves it.

Like the contradictions expressed in other phenom-
ena, those expressed in myth are apparently reducible
to the fundamental contradiction between ‘nature’
and ‘culture.’ Humans experience themselves as at
once animal-like and civilized. This split stems from
the projection onto the world of the oppositional
character of the mind. By diminishing that opposition,
myth makes life more bearable and, even more, solves
a logical conundrum.

In calling his interpretation of myth ‘structuralist,’
Le� vi-Strauss distinguishes it from ‘narrative’ interpre-
tations, which adhere to the plot of myth. Le� vi-Strauss
dispenses with the plot of myth and locates the
meaning of myth in the structure. The plot is that
element—say, event—A leads to event B, which leads

to event C. The structure, which is identical with the
expression and dimunition of contradictions, is either
that events A and B constitute an opposition mediated
by event C or that events A and B are as opposed to
each other as events C and D, an analogous oppo-
sition, are opposed.

Le� vi-Strauss confines himself to primitive myths,
but other structuralists analyze modern myths. In
Mythologies (1972) the French semiotician Roland
Barthes (1915–80) takes as myths various cultural
artifacts and shows how they serve to justify the
bourgeois outlook of postwar France. The function of
myth here is not intellectual but ideological. Myth has
nothing to do with natural science. Whereas Le� vi-
Strauss largely analyzes myths independent of their
social context—the grand exception is his analysis of
the myth of Asdiwal—others inspired by him have tied
myths to their contexts. For the classicists Jean-Pierre
Vernant (1983), Marcel Detienne, Pierre Vidal-
Naquet, and Nicole Loraux, the relationship between
myth and society is much more malleable and ironic
than it is for Malinowski or even Barthes. Myth can as
readily challenge as bolster existing ideology.

Unlike Malinowski, the Romanian-born historian
of religions Mircea Eliade (1907–86) has no hesitation
in making one function of myth explanatory. For him,
as for Tylor, myth attributes events to the decisions of
gods. Like Malinowski, Eliade includes social phe-
nomena as well as physical phenomena. Explanation
for Eliade is both an end in itself and a means to
another end, which is magically to return to the time of
the myth, the time of the origin of whatever phenom-
enon it explains. In this ‘primordial time’ gods are
nearest to humans, as in the biblical case of ‘the Lord
God[’s] walking in the garden of the cool of the day’
(Genesis 3:8). The return to primordial time reverses
the everyday separation from gods, a separation that is
equivalent to the fall, and is regenerative spiritually:
‘what is involved is, in short, a return to the original
time, the therapeutic purpose of which is to begin life
once again, a symbolic rebirth’ (Eliade 1968, p. 8). The
ultimate benefit of myth is proximity to gods, one or
more.

Eliade ventures beyond the other respondents to
Tylor in proclaiming myth panhuman rather than
merely primitive. He cites modern novels, plays, and
films with the mythic theme of yearning to escape from
the everyday world into another, often earlier one. If
even professedly atheistic moderns have myths, then
myth must be universal. How modern myths, which
do not involve gods, provide entree to gods, Eliade
never discloses.

1.3 Myth as Other Than Literal in Meaning

The most prominent reinterpreters of not the function
but the meaning of myth have been the German New
Testament scholar Rudolf Bultmann (1884–1976) and
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the German-born philosopher Hans Jonas (1903–93).
Both were followers of the early Martin Heidegger and
offer existentialist readings of myth. While they limit
themselves to their specialties, Christianity and Gnos-
ticism, they presuppose a theory of myth per se.

Bultmann acknowledges that, read literally, myth is
about the physical world and is incompatible with
science. But unlike Malinowski and Eliade as well as
as Tylor, Bultmann reads myth symbolically. In
Bultmann’s excruciatingly misleading phrase, one
must ‘demythologize’ myth, by which he means not
eliminating, or ‘demythicizing,’ myth but on the
contrary extricating its true, symbolic subject matter.
Once demythologized, myth is no longer about the
external world but is instead about the place of human
beings in that world: ‘the real purpose of myth is not to
present an objective picture of the world as it is, but to
express man’s understanding of himself in the world in
which he lives. Myth should be interpreted not
cosmologically, but anthropologically, or better still,
existentially’ (Bultmann 1953, p. 10). Myth depicts the
human condition.

Read literally, the New Testament in particular
describes a cosmic battle of good and evil anthro-
pomorphic gods for control of the physical world.
These gods intervene miraculously not only in the
operation of nature but also in human lives. Humans
are therefore not responsible for their actions. Demy-
thologized, the New Testament still refers in part to
the physical world, but now to a world ruled by a
single, nonanthropomorphic, transcendent God. Be-
cause God does not act directly in the world and
because no evil powers exist, humans are free and
therefore responsible for their actions. Because a literal
interpretation reduces humans to the pawns of larger,
competing forces, it concentrates on those forces,
which means on the world. Because a symbolic
interpretation pronounces humans free, it concen-
trates on the actions they choose in response to the
world.

Demythologized, myth ceases to be purely primi-
tive, as for Tylor, and becomes universal, as for Eliade.
Myth ceases to be false, as for Tylor, and becomes
true. Whereas Eliade invokes the existence of modern
myths as ipso facto evidence of the compatibility of
myth with science, Bultmann actually tries to reconcile
myth with science. Whereas Eliade claims that
moderns have myths of their own, Bultmann claims
that moderns can retain biblical myths.

Bultmann’s boldest response to Tylor is to cir-
cumvent the function of myth. In translating the
meaning of myth into terms acceptable to moderns, he
sidesteps the issue of why moderns, even if they can
have myth, need it. Unlike other symbolic interpreters
of myth such as the religious philosopher Paul Ricoeur
(1967) and the philosopher Philip Wheelwright (1968),
Bultmann never maintains that the meaning of myth is
untranslatable into nonmythic terms. Since he takes
the meaning of myth from philosophy, he can hardly

do so. Why, then, is myth needed? Bultmann never
says.

Like Bultmann, Jonas seeks to show that ancient
myths have an eternal meaning that speaks to
moderns. For both Bultmann and Jonas, myth
describes the alienation of humans from the world as
well as from their true selves prior to their acceptance
of God. Because Gnosticism, unlike mainstream
Christianity, is radically dualistic, humans remain
alienated from the physical world and from their
bodies even after they have found the true God.
Indeed, Gnostics find the true God only by rejecting
the false god of the physical world.

Unlike Bultmann, who wants to bridge the divide
between Christianity and modernity, Jonas acknowl-
edges the divide between Gnosticism and modernity.
In Gnosticism, the state of alienation is temporary. In
modern, secular existentialism, alienation is perma-
nent. Alienation is the human condition, not a fall
from it. What, then, Jonas ‘demythologizes’ is not the
source of alienation or the solution to it, for there is
neither source nor solution, but the fact of alienation.
He translates Gnostic myths into existentialist terms
not to make Gnosticism palatable to moderns but only
to show the similarity between the Gnostic and the
existentialist outlooks: ‘the essence of existentialism is
a certain dualism, an estrangement between man and
the world .... There is only one situation ... where that
condition has been realized and lived out with all the
vehemence of a cataclysmic event. That is the Gnostic
movement’ (Jonas 1963, p. 325). Like Bultmann, Jonas
bypasses the function of myth and confines himself to
the meaning.

1.4 Myth as Both Other than Explanatory and
Other than Literal

The most radical departures from Tylor transform
both the explanatory function and the literal meaning
of myth. The most influential theorists here have been
psychologists, the Austrian Sigmund Freud (1856–
1939) and the Swiss C. G. Jung (1875–1961). For both,
the subject matter of myth is the unconscious, and the
function of myth is to express the unconscious.

Because the unconscious for Freud is composed of
repressed sexual and aggressive drives, myth functions
to release those drives, but in a disguised, vicarious
way, so that the creator and the user of a myth need
never confront its meaning and thereby their own
nature. Myth, like other aspects of culture, serves
simultaneously to reveal and to hide its unconscious
contents. The classical psychoanalytic study of myth is
that of Freud’s one-time disciple, the fellow Austrian
Otto Rank (1884–1939). Focusing on myths of male
heroes, Rank sees the myths as providing an un-
conscious, vicarious fulfillment of, above all, Oedipal
drives. Myth serves neurotic adult males fixated at
their Oedipal stage: ‘Myths are, therefore, created by
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adults, by means of retrograde childhood fantasies,
the hero being credited with the myth-maker’s per-
sonal infantile [i.e., childhood] history’ (Rank 1914
p. 82).

Contemporary Freudians like Jacob Arlow
(b. 1912) take myth positively rather than negatively.
For them, myth helps solve the problems of growing
up rather than perpetuate them, is progressive rather
than regressive, and abets adjustment to society and
the outer world rather than childish flight from both.
Myth serves less to vent repressed drives than to
sublimate them. Consequently, ‘myth can be studied
from the point of view of its function in psychic
integration—how it plays a role in warding off feelings
of guilt and anxiety, how it constitutes a form of
adaptation to reality and to the group in which the
individual lives, and how it influences the crysta-
llization of the individual identity and the formation
of the superego’ (Arlow 1961, p. 375). Myth serves
everyone, not only neurotics.

Jungians have taken myth positively from the
outset. For them, the unconscious expressed in myth is
not the Freudian repository of repressed, antisocial
drives but a storehouse of innately unconscious
‘archetypes,’ or sides of the personality, that have
simply not had an opportunity at realization: ‘contents
of an archetypal character … do not refer to anything
that is or has been conscious, but to something
essentially unconscious’ (Jung 1968, p. 156). Myth is
onemeans of encountering this Jungian, or ‘collective,’
unconscious. The function of myth is therefore less
release, as for classical Freudians, than growth, as for
contemporary ones. But growth means less adjustment
to the outer world, as for contemporary Freudians,
than cultivation of the ‘inner world.’ The payoff is self-
realization. Some Jungians and Jungian-oriented
theorists like the American Joseph Campbell
(1904–87) so tout the payoff of myth that it becomes a
panacea for all humanity’s problems (see Campbell
1949). Jung himself never goes this far. For Jung, myth
works best as part of therapy.

For even contemporaryFreudians, myth harks back
to childhood. For Jungians, myth points forward.
Myth especially serves adults already settled in the
outer world but severed from the unconscious. Myth is
to be read symbolically, as for Freudians, but not
because its meaning has intentionally been disguised.
Rather, the unconscious speaks a language of its own.
Contemporary Jungians like James Hillman (b. 1926)
seek to rectify what they consider the monotheistic
orientation of Jung’s psychology and in turn his
approach to myth (see Hillman 1975).

1.5 Recent Theories of Myth

The most notable recent theories of myth have been
variations on myth as primitive science, theoretical
and applied. Cognitivists led by the French anthro-
pologist Pascal Boyer (1994) analyze the mental

processes that shape thinking—processes far more
rigid than Tylor’s open-ended sequence of obser-
vation, inference, and generalization. Cognitivists in-
vestigate the constraints on mythic explanations more
than, like Tylor, the explanations themselves. The
German classicist Walter Burkert (b. 1931) and the
French literary critic Rene� Girard (b. 1923) have
revived the theory that ties myth to ritual. Whereas for
Frazer and his English follower Lord Raglan (1885–
1964) myth is the script for the ritualistic killing of the
king, whose death and replacement magically ensure
the rebirth of crops, for Burkert myth reinforces the
ritual that commemorates the past hunting of animals.
The function of myth is not physical but psychological
and social: to cope with the guilt and anxiety that
members of society feel toward their own aggression
and to unite society by turning that aggression onto
outsiders (see Burkert 1996). Whereas for Frazer and
Raglan (1936) the king is heroic because he is willing to
die for the sake of the community, for Girard the hero,
who can range from the most marginal person to
royalty, is killed as a scapegoat for violence in society.
Rather than directing the ritualistic killing, as for
Frazer and Raglan, myth for Girard arises afterwards
to cover it up by making the victim first a criminal and
then a hero. The function of myth is social: to preserve
the ethos of sociability by hiding not only the killing
but, more deeply, the violence endemic to society (see
Girard 1972).

See also: Eliade, Mircea (1907–86); Magic, Anth-
ropology of; Malinowski, Bronislaw (1884–1942);
Myths and Symbols: Organizational; Religion, Socio-
logy of; Ritual; Symbolism in Anthropology; Sym-
bolism (Religious) and Icon; Totemism
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R. A. Segal

Myths and Symbols: Organizational

The constructs ‘organizational myth’ and ‘organiza-
tional symbol’ first made their appearance in
organizational and managerial studies in the second
half of the 1970s, at a time of renewed and rapidly
spreading interest in the cultural study of organiza-
tions. This interest was manifest in two main currents
of study: the macroperspective of ‘new institution-
alism’ (Meyer and Rowan 1977, Powell and DiMaggio
1991), which explored the ways in which cultural
values shape organizational forms—and induce the
organizations that populate a particular ‘field’ (a
territory, an industrial sector, or a distinct sphere of
institutional life) to grow similar rather than dis-
similar—and the microperspective of ‘organizational
symbolism’ (Dandridge et al. 1980, Pondy et al. 1983,
Turner 1990), which viewed individual organizations
as ‘cultures’ characterized by distinct paradigms, to be
then analyzed not only in their instrumental and
economic aspects but also in their ideational and
symbolic ones, using holistic and interpretative

research models (see Organizational Culture). In what
follows, described first are the essential features of
organizational symbolism, since this has been the
intellectual context within which the constructs anal-
yzed have been largely developed. Then presented is a
typology of the symbolic languages to be observed in
organizations, with brief descriptions of their main
functions. Discussed finally is the function performed
by the saga—defined as a ‘collection of myths’—in
shaping organizational identity, and the function of
‘mediatory myths’ in managing the dialectical relation
between organizational ideology and operational
necessity.

1. Organizational Symbolism

Born at the end of the 1970s as a marginal and
nonconformist phenomenon, this intellectual move-
ment rapidly grew into one of the main currents of
thought in organizational studies. It produced an
extraordinary flourishing of studies and research,
gaining unusual popularity even outside the academic
sphere. Most notable among the numerous surveys of
this body of literature are the following: Alvesson and
Berg (1992), a particularly thorough treatment which
reviews the various theoretical perspectives that have
developed internally to the movement, and discusses
the relevance of symbolism to managerial practice;
Trice and Beyer (1993), which provides a detailed
picture of the material set out in numerous empirical
research studies; and Jones (1996), which gives an
overview of the main methodological issues connected
with the study of organizational symbolism.

Although the approach employed by the move-
ment’s exponents was often presented as radically
innovative, it was in fact deeply rooted in the social
sciences. Despite their frequent use of anthropological
terms and concepts, scholars of organizational cul-
tures more frequently acknowledge their intellectual
indebtedness to certain currents of sociological
thought—in particular to phenomenological sociol-
ogy, symbolic interactionism, ethnomethodology, and
above all to the great ethnographic tradition of urban
and occupational sociology (e.g., Whyte 1955, Becker
1951, Roy 1961). However, although an approach
inspired by the same theoretical ideas had already
been used in the study of formal organizations (see, in
particular, Selznick 1949, Gouldner 1954, Blau 1955,
Dalton 1959; Crozier 1963), until the early 1970s
organizational and managerial studies were indubit-
ably dominated by a rationalist and positivist para-
digm which viewed the analysis of relations among
objective and measurable variables as the central
concern of research, and substantially neglected the
notion of culture. Ironically, many of these analyses
were conducted in the name of Max Weber (Ouchi and
Wilkins 1985), regarded as the founding father of
organizational theory, but they ignored Weber’s in-
vitation to see organizations as the expression of
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cultural values, interpreting his bureaucratic model
instead as the organizational model par excellence and
with no alternatives (Clegg 1995). In one of the first
essays devoted expressly to organizational symbolism,
Dandridge et al. (1980) wrote that: ‘…a survey of
major texts within the field of organizational behavior
establishes clearly that there are virtually no references
to the phenomenon that is the subject of this
paper…For all practical purposes…it is as if the
phenomenon did not exist or was not important.’ In
effect, in those years the statement that organizations
have their own myths and symbols would have seemed
at most a paradox, almost an oxymoron, to the extent
that formal organizations—especially economic
ones—were regarded as utilitarian forms of social
aggregation in which individual and collective
behaviors were governed mainly by norms of instru-
mental rationality (see Organization: O�er�iew). If
modern organizations are, by definition, the domain
of a legal-rational ethos, and characterized by prag-
matic behaviors shaped by the practical goals to which
they are directed, how can these organizations possibly
harbor expressive and disinterested behaviors shaped
by impulses and emotions? And if these forms of
behavior do exist, how can they be anything but
secondary, irrelevant, or at any rate dysfunctional and
therefore to be eliminated? Organizational symbolism
challenges these prevalent opinions and invites us to
read organizations in a completely different light. As
Turner (1990) observes, ‘…the current growth of
interest in organizational symbolism and corporate
culture points to the end of an era. Looking anew at
the organizational world we can see that it is a sensual
and emotional realm, replete with its own ceremonies,
rites and dramas.’

The cultural approach asserts that every productive
practice is determined equally by the practical
requirements from which it springs and by particular
visions of the world. No productive practice is only
and exclusively such, for it is simultaneously a sym-
bolic practice, a way to appropriate reality by im-
posing one’s own specific view of what reality is.
Accordingly, scholars of organizational cultures have
explored the interweaving of technical requirements
and expressive needs, the ritualistic significance of
apparently rigorously pragmatic behaviors and pro-
cesses, the overlapping of ideological prejudice and
mythic knowledge with scientific expertise. In other
words, they have shown that culture and utility are
woven together in even the most strictly utilitarian
forms of social aggregation. From this perspective,
therefore, organizations—and their environments—
are conceived as ‘symbolic fields’: that is, as inter-
subjectively negotiated systems of meaning recogniz-
able in a coherent set of symbols or conventional
representations of important and complex aspects of
organizational and social reality. Decoding an
organization’s symbolic field involves analysis of its
answers to such fundamental questions as, for

example, the reliability or unreliability of human
beings, the symmetry or asymmetry of social relations,
the type of relationship—dominance, harmony, or
subordination—with the external environment, the
nature of reality and of truth, and so on.

2. Organizational Symbols: Types and Functions

The definition of ‘symbol’ most widely used by
scholars of organizational cultures is the one provided
by Cohen (1976): ‘Symbols are objects, acts,
relationships or linguistic formations that stand am-
biguously for a multiplicity of meanings, evoke
emotions, and impel men to action.’ Organizational
symbols normally are grouped into three categories
corresponding to the three main systems for expressing
beliefs and cultural values within an organization:
verbal language, behavioral language, and the
language of objects.

2.1 Verbal Symbols

Principal among verbal symbols is language itself,
with its ability to categorize and articulate experience
using specific ‘jargons,’ which may differ even among
organizations operating in the same context and
speaking the same language. The category of verbal
symbols also comprises linguistic artifacts like legends,
stories, slogans, the names given to places, persons,
events, and myths. The latter can be defined as
dramatized accounts of events whose veracity is
asserted as dogma, or is taken for granted, and which
have the effect of legitimating and making desirable
the behavior enacted in the events narrated and the
ideas from which such behavior springs. To the extent
that the cadence of organizational life is set by the
alternation of crucial experiences—which jeopardize
its identity and sometimes its very survival—with
periods of relative stability, myths are often the
idealization of the specific ways in which those
difficulties have been overcome, and they shape the
routines that orient behavior during periods of stab-
ility. Consequently, the myths most frequently en-
countered in organizations relate to their birth (myth
of the origin) and to the transformations induced by
traumatic events (the death of the founder, for
example, or a slump in the market). In all
organizations, the beliefs and values that myths
embody exert a pervasive influence on decisions (see
Organizational Decision Making), and it is difficult not
to discern an element of ‘mythic knowledge’ even in
decisions apparently taken solely on technical-
scientific grounds. However, it has been pointed out
that the more decisions are operational, and the effects
of actions measurable, the more decisions are taken
following principles of instrumental rationality, and
the broader the range of options and viable choices
available. By contrast, the more choices are general
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and tied to the base values on which the organization
grounds its identity, the more restricted the range of
options, and the more mythical, prescientific and
unamenable to the scrutiny of reason and experience
becomes the knowledge utilized (Gagliardi 1986).

2.2 Symbolic Actions

Of particular importance among the symbolic mani-
festations represented by acts and styles of behavior
are rites and ceremonials as emotionally charged
collective actions—usually performed in a rigorously
prescribed sequence—by means of which an organ-
izational community celebrates its successes, heroes,
and organizational ideals. Various classifications of
organizational rites—which assume a wide variety of
connotations—have been proposed, as well as analysis
of their manifest and covert cultural consequences
(Trice and Beyer 1984). Among the most frequently
observable rites are:

(a) rites of passage (e.g., training seminars as a
prelude to a promotion), which ease the transition of
individuals to new roles and status;

(b) rites of enhancement (like the awarding of
bonuses for outstanding performance), which con-
solidate the social identities of the rewarded and induce
others to emulate them;

(c) rites of degradation (like the replacement of
senior managers for some reason deemed unworthy),
which solemnly and publicly reaffirm the importance
of the social roles compromised by the behavior of the
persons degraded;

(d) rites of integration (like the celebrations
organized by businesses on special occasions like
Christmas or the anniversary of the company’s foun-
dation), which encourage shared feelings of equality
and participation in a common enterprise, temporarily
suspending the norms which sanction differences in
power and status, but implicitly reaffirm the adequacy
of those rules in day-to-day life;

(e) rites of renewal (like the periodic drawing up of
strategic plans), which reassure the organization’s
members that it is keeping up with the times and that
present problems will be overcome, but at the same
time bolster the legitimacy of existing systems of
power and authority.

2.3 The Language of Artifacts

A third system of symbols is constituted by material
artifacts, or the intentional products of human action
which exist in the organization independently of their
creator and which can be perceived by the senses:
products, images, buildings, furnishings, arrange-
ments of physical space. Given the durability of
physical matter, artifacts are able tenaciously and
incessantly to transmit particular messages and cul-
tural stimuli, thereby encouraging the diffusion and

sharing of special ‘modes of feeling’ in ways that are all
the more efficient because they evade intellectual
control (Gagliardi 1990).

3. The Role of the Saga in the Process of
Institutionalization

The organizational myths of origin and transform-
ation are often blended together in a ‘saga’ or an
account of an ‘extraordinary’ series of events which
traverses and unifies the various phases of the
organization’s evolution. In a saga, historical facts are
embellished by subsequent re-elaborations, incon-
sistencies are eliminated or justified, and the rational
explanation of how certain means lead to certain ends
acquires an affective connotation which transforms
the workplace into a loveable and loved institution.
The saga therefore performs an essential role in the
process of institutionalization: that is, in the process
by which the organization, from a sterile mechanical
apparatus for the efficient distribution and coor-
dination of tasks, becomes imbued with values and
acquires a distinctive ‘character.’ This character on the
one hand underpins the collective identity and sen-
timent of belonging of the organization’s members,
while on the other it legitimates the organization in the
social environment (Selznick 1957). ‘Whether devel-
oped primarily by management or by employees, the
story helps rationalize for the individual his com-
mitment of time and energy for years, perhaps for a
life-time, to a particular enterprise. Even when weak,
the belief can compensate in part for the loss of
meaning in much modern work, giving some drama
and some cultural identity to one’s otherwise entirely
instrumental efforts. At the other end of the con-
tinuum, a saga engages one so intensely as to make his
immediate place overwhelmingly valuable. It can even
produce a distortion, with the organization becoming
the only reality, the outside world becoming illusion,
(Clark 1972).

To the extent that the saga generates a shared
conviction that the organization is unique because it
has been the protagonist of an unusual enterprise
crowned by extraordinary success—a conviction
which induces individuals to remain within the system,
endeavoring to improve it rather than pursuing their
interests elsewhere—the saga may constitute a
precious organizational resource. Indeed, ensuring the
stable participation and constant commitment of its
members is one of the crucial problems faced by any
co-operative system constructed to pursue specific
ends.

4. Mediatory Myths

In that, as mentioned in Sect. 1, the dialectical relation
between expressive needs and pragmatic exigencies
unavoidably conditions the lives of organizations, a
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further crucial organizational problem is the man-
agement of the contradictions, tensions and psycho-
logical costs that derive from that relation: mediatory
myths are discursive formulations which make con-
tradictions acceptable.

Unlike the myths of origin and transformation,
which mainly orient actions to be undertaken, media-
tory myths provide retrospective justification for
previous actions and states of affairs. The need to
justify concrete action arises, first, from the fact that
different values may conflict in specific situations—
and it is difficult to comply with one principle without
being in breach of another—and second from the fact
that actions always tend, actually or apparently, to fall
short of the ideals that have inspired them, so that
there is invariably a gap between ‘what we should do’
and ‘what we are able to do,’ between the purity of the
ideal and the impurity of the concrete organizational
practice. Mediatory myths harmonize conflicting
principles, not by means of logical arguments but by
means of assertions of fact, and they resolve or
reconcile contradictions by simply denying and in-
verting them, or by holding irreconcilable alternatives
in suspension. Abravanel (1983) reports an interesting
example of a mediatory myth: that of the ‘wild ducks’
institutionalized at IBM when T. J. Watson Jr. was
chief executive officer. The contradiction between the
ideology encouraged by Watson, namely that the
company’s employees were free to express their in-
dividuality, and a corporate reality characterized by
rigid training and socialization practices was resolved
by institutionalizing the myth that the employees were
like wild ducks: they could not be tamed but never-
theless flew in formation and did not choose their
migratory route.

See also: Competitive Strategies: Organizational;
Corporate Culture; Information and Knowledge:
Organizational; Innovation: Organizational; Intelli-
gence: Organizational; Intelligence, Prior Knowledge,
and Learning; Leadership in Organizations, Sociology
of; Learning: Organizational; Organizational Beha-
vior, Psychology of; Organizational Decision Making;
Organizations, Metaphors and Paradigms in; Organ-
izations, Sociology of; Rational Choice and Organ-
ization Theory; Strategy: Organizational; Symbolism
(Religious) and Icon
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Narrative Comprehension, Psychology of

Narratives are pervasive in people’s lives: fairy tales,
news reports, novels, historical accounts, people’s
communications about their personal experiences, and
so on, all take the form of narratives. They also come
to us via a wide range of media. The majority of
psychological investigations of narrative comprehen-
sion have focused on narratives in textual form, but
narratives occur in auditory (e.g., oral narratives,
interpersonal discourse), visual (e.g., silent movies),
and mixed forms (e.g., movie�television, comics) as
well. Finally, we process narratives for many different
reasons: entertainment, transmittal of social and
cultural information and traditions, scientific com-
munication (e.g., history), legal arguments, reading
instruction, to convince, to elicit desired actions, to
provide coherence to our existence, etc. This article
provides an overview of the psychological processes
that are involved in the comprehension of narratives
and in the construction of a coherent memory rep-
resentation. An understanding of these processes is
important not only because it provides insights into
narrative comprehension itself (which is of theoretical
and practical—e.g., educational—interest) but also
because it constitutes a window to the mind, a view of
complex human cognitive behavior.

1. What Does it Mean to Comprehend a
Narrati�e?

Narratives relate how a series of events, fictitious or
real, unfold. In doing so, they provide more than a
simple list of the individual events: they also indicate
how these events are interrelated and interdependent
(etymologically, the roots of the term ‘narrative’ and
its cognate ‘story’ are ancient forms of ‘knowing�
understanding,’ indicating the interpretative and ex-
planatory nature of narratives). Analogously, the goal
of narrative comprehension is to construct a memory
representation in which the various individual parts of
the narrative are connected in meaningful ways (e.g.,
see Mental Representations, Psychology of ). Psy-
chological examination of narrative comprehension
includes consideration of the nature of this repre-
sentation, of the processes that take place during its

construction, and of the connection between these
processes and the resulting representation.

2. Comprehension of Narrati�e Texts

Narrative comprehension is investigated most exten-
sively in the domain of reading (van den Broek 1994,
van Dijk and Kintsch 1983; see also Memory for Text).
There are several reasons for this. Reading is one of
the most uniquely human and complex of all cognitive
activities, with enormous social and educational im-
portance. Moreover, texts allow researchers consider-
able experimental control over the materials they
present to their participants.

2.1 Memory Representation of Narrati�es:
Inferences and Coherence

When reading is successful, the result is a coherent and
usable mental representation of the text. This rep-
resentation resembles a network, with nodes that
depict the individual text elements (e.g., facts, events,
settings) and connections that depict the meaningful
relations between the elements. These relations are
what make a representation coherent and usable.
Many possible relations exist, but two types have been
found to be particularly important for establishing
coherence: referential and causal�logical. Referential
relations enable readers to keep track of elements such
as objects, people and events mentioned in several
places within the text (Kintsch and van Dijk 1978; see
also Propositional Representations in Psychology).
Causal and logical relations enable readers to identify
how different events or facts depend on each other
(Schank and Abelson 1977, Graesser and Clark 1985,
Trabasso and van den Broek 1985). For example,
when reading ‘The lady gave the waiter 10 Euros. He
returned to give her the change,’ referential coherence
is established by recognizing that ‘he’ in the second
sentence refers to the waiter and ‘her’ to the lady.
Causal�logical coherence is established by inferring
that the waiter is returning change because the lady
consumed something in an establishment where the
waiter works, and because the lady had given him 10
Euros for a purchase of a lesser amount.

Several properties of coherent representation of
narrative texts are to be noted. First, the identification

10281



of relations requires readers to make an inference, that
is, to integrate the textual information with their
semantic knowledge (or background knowledge). In
the above example the requisite semantic knowledge
(e.g., that ‘she’ tends to refer to a female protagonist)
is likely to be readily available to most readers, but in
other situations it is not. For example, many readers
have difficulty recognizing the causal relation between
the following two sentences: ‘The presence of themoon
exerted a strong gravitational pull on the earth. Thus
the moon contributed to the emergence of life on
earth’; even though the referential relation is direct
(i.e., ‘moon’) and the causal relation is explicitly
marked by linguistic means (‘thus’). The reason is that
most readers lack the semantic knowledge necessary
for the inference: The moon’s gravitational pull is
instrumental in creating the earth’s magnetic field
which, in turn, shields the earth’s surface from lethal
cosmic radiation. The semantic knowledge that
readers bring to bear includes both individual facts (as
in the above example) and generalized assemblies of
knowledge (e.g., the sequence of events in ‘going to a
restaurant’; see Schemas, Frames, and Scripts in
Cogniti�e Psychology).

Second, many of the referential and causal�logical
relations that readers must infer are much more
complex than the simple ones in the ‘lady and the
waiter’ example. Relations may extend over long
distances in the text, may be difficult to interpret, or
may require coordination of numerous pieces of
information. Third, the text’s linguistic structure may
aid the reader by explicitly marking a relation, thereby
making the inference more obvious. Linguistic
markers take various forms, ranging from inflections
to explicit connectives (as the word ‘thus’ in the above
example). Fourth, the number of relational inferences
required for a coherent representation usually is fairly
large, even if many are generated without effort or
awareness by skilled readers.

Considerable empirical evidence supports the key
role that referential and causal�logical networks play
in successful comprehension. The evidence is too
extensive to be reviewed in its entirety (for a review, see
van den Broek 1994), but some examples may be
helpful: (a) the more relations events have, the more
frequently they are recalled and the more important
they are judged by readers; (b) answers to questions
about the text tend to follow the connections captured
by the networks; (c) when reminded, after reading, of
an event or fact from the text, readers spontaneously
and automatically bring to mind other elements
directly related to it but not unrelated ones from the
same text; and (d) the time it takes to read a sentence is
proportional to the number of inferences needed for
comprehension. Thus, referential and causal�logical
relations form the backbone of the mental represen-
tation of narrative texts.

Although referential and causal�logical relations
are the most prevalent in narratives, other types of

relations such as spatial and temporal ones can also be
generated. These relations are less central to com-
prehension, however, and generally are only included
in the memory representation if they are functional in
establishing referential or causal�logical coherence.

The network of nodes and semantic relations
constitutes the fundamental representation of a nar-
rative text. It also forms the basis for further
organization within the narrative. This is the case
because, within a network, events are clustered into
episodes, each of which revolves around a protag-
onist’s goal. The nature of episodes was first explored
in the 1970s, with the development of story grammars
(e.g., Mandler and Johnson 1977). Following an-
thropological work on folktales, story grammarians
noted that story statements can be categorized into a
small number of content types and, furthermore, that
the different types are sequenced according to a small
number of grammatical rules. These story grammars
differ in detail and use different labels to designate
categories, but they show substantial overlap. In
general, stories are described as consisting of a number
of Setting statements and one or more episodes. The
Setting statements provide the backdrop for the
remainder of the narrative by describing main
characters, objects, temporal and geographic infor-
mation, and so on. Episodes describe the events and
actions of the narrative proper. Each episode is
organized around a goal and its outcome. Within an
episode, events differ in function. In the simplest
episode, an Initiating E�ent describes the occurrence of
an event that sets the train of action in motion. It elicits
an Internal Response, describing the reactions of the
protagonist, which in turn causes the implicit or
explicit establishment of a Goal on the part of the
protagonist. The goal motivates one or more Actions,
which lead to theOutcomeof the episode. The outcome
results in a Reaction, describing the protagonist’s
reaction to the success or failure of the outcome. Most
narratives have multiple instantiations of each cate-
gory, with the grammatical rules dictating their order.
Although story grammars now generally are con-
sidered derivative from the various semantic relations
that exist between narrative elements, they serve an
important function in drawing attention to the sem-
antic structure of narratives.

The episodes in a narrative are themselves inter-
related, forming more complicated macrostructures
(see Macrostructure in Discourse Comprehension,
Psychology of ). A particularly important episode
structure results when episodes arrange into a hier-
archy, with one goal (or outcome) causing the esta-
blishment of another goal. This happens, for example,
when one goal is pursued in order to attain another:
the former is subordinate to the latter, its super-
ordinate. Goals higher in the hierarchy form the main
ideas of the narrative, with the most superordinate
goal representing the narrative’s theme. Other macr-
ostructures exist: linear (e.g., streams of consciou-
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sness), intertwined (e.g., maintaining different story
lines), competing strands (e.g., some genres of dete-
ctive stories), and so on.

2.2 The Comprehension Process: Attention and
Inferences

The memory representation of a text is the result of
inferential processes that take place during reading.
These processes allow the reader to establish coherence
as he or she proceeds through the text. In general, the
more relations a reader detects, the more coherent the
text representation is and the better comprehension
will be. Limitations in the reader’s information pro-
cessing system restrict the generation of large numbers
of inferences, however. Extensive inferential processes
would overwhelm the reader’s attentional capacity
(see Working Memory, Psychology of ) or slow down
reading to a snail’s pace. Instead, only a subset of all
possible inferences is generated.

Which subset is generated depends on a number of
factors. The primary of these factors concerns the
function of a possible inference in establishing co-
herence. At each reading cycle (i.e., each new sen-
tence), the comprehender attempts to make sense of
the information explicitly stated in the current sen-
tence by inferring connections to his or her back-
ground knowledge and�or statements in the prior text.
Thus, the most important types of inferences are those
that provide coherence to the text, in particular those
that resolve referential ambiguity and provide causal
and logical explanations. These are required for com-
prehension. Results from a large number of studies
indicate that these coherence-building inferences are
routinely made during reading. For example, when
readers are interrupted during reading by the pres-
entation of a word, they recognize or speak it aloud
more quickly if the word corresponds to one of these
inferences than if it does not. Thus, the concept
represented by this word apparently already was
activated (i.e., inferred) before the interruption. Simi-
lar evidence indicates that other types of inferences
(e.g., spatial, temporal, instrumental) usually are made
only when they also provide referential or causal
coherence or when the reader has special goals in
reading.

Other factors determining whether a particular
inference is made are the extent to which the semantic
information in the text and the linguistic cues provide
sufficient constraints for the potential inferences, the
reader’s background knowledge relevant to the in-
ference, the reader’s attentional resources, and any
special objectives in reading the text.

2.3 The Construction of a Memory Representation

The processes that take place during comprehension
ultimately lead to a memory representation of the text.

Several theoretical models capture the mechanisms by
which this is accomplished (see van Oostendorp and
Goldman 1999 for descriptions of several prominent
models; see also Text Comprehension: Models in
Psychology ). These models differ in their details, but
they are remarkably similar in their general description
of the process by which a memory representation
emerges from the processes during reading.

Central is the notion that reading involves a
continuous and dynamic fluctuation of activations.
This is a direct consequence of a reader’s limited
attentional capacity and of the inferential processes
described above. At each reading cycle, new concepts
are (re)activated, some old ones are retained, and
others are removed from the focus of attention.
Sources of activations are (a) the currently read text,
(b) carry-over from the preceding cycle, (c) the reader’s
semantic knowledge, and (d) the reader’s episodic
memory representation of the text read so far. Carry-
over from the preceding cycle is limited, and primarily
includes theme or goal information. Background
knowledge is accessed either through an automatic
activation of concepts associated with the ideas in the
current sentence or through a more strategic search for
relevant information (see Knowledge Acti�ation in Text
Comprehension and Problem Sol�ing, Psychology of ).
Finally, information from preceding sentences can be
reactivated by retrieval (‘reinstatement’) from the
episodic memory representation of the prior text or by
consultation of the actual text (‘looking back’).

With each cycle, the memory representation of the
narrative is updated. New text elements are added and
existing ones increased in strength as a function of
their activation. In general, the more often and the
more strongly an element is activated over the course
of reading, the more strongly it will feature in the final
representation of the narrative. Furthermore, when
two text elements are activated simultaneously, mean-
ingful relations between them can be identified. The
more often and more strongly two text elements are
coactivated, the stronger their relation in the memory
representation will be.

In this fashion, the memory representation gradu-
ally evolves out of the processes that take place during
reading. The relation between process and product is
reciprocal: at each cycle, the activation of concepts is
partly determined by the memory representation that
resulted from the preceding cycles; the new activations,
in turn, update this representation.

2.4 Variations and Veracity in Narrati�e
Comprehension

Individual readers differ in attentional capacity, cog-
nitive skills (e.g., coherence-building strategies), per-
sonal and cultural background knowledge, and so on.
These variations alter the comprehension processes
and, hence, the representation of the narrative. More-
over, readers also differ in terms of their standards for
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coherence. The present account has focused on the
standards of referential and causal�logical coherence,
which are basic and shared by most fluent readers.
However, other—stricter, more lenient, or simply
different—standards may be employed. For example,
different representations result when people are asked
to read a narrative taking place in a house with the
perspective of a potential homebuyer or that of a
burglar (Bransford and Johnson 1972). Moreover,
standards vary as readers have different goals for
reading the narrative (e.g., for a test, for entertain-
ment, to learn about the spatial layout). Similar
variations on the above description of narrative
processing and representation occurwithin individuals
from one reading situation to the next.

Further, a representation that is internally coherent
need not be identical with that intended by the author
of the narrative. Indeed, the overlap between intended
and obtained representations is likely to be partial at
best. In some situations (e.g., educational contexts)
comprehension may require that the overlap is sub-
stantial, whereas in others (e.g., entertainment) it may
not.

3. Comprehension of Narrati�es in Other
Contexts

Narratives exist in many contexts outside reading.
Examples are television and movie viewing, oral
communication, historical accounts, and so on. The
comprehension of narratives in these contexts has
received far less attention than that during reading.
Moreover, most extant research has focused on the
product of comprehension (the representation) rather
than on the process. Nevertheless, the available evi-
dence suggests that the processes involved in the
comprehension and representation of narratives are
remarkably similar across contexts. For example,
causal relations have been found to play a central role
in the processing of television and movie narratives, of
orally presented narratives, and even in the interpret-
ation of arguments in courts.

4. Future Directions

The psychological investigation of narrative com-
prehension is likely to proceed in several directions.
One direction is the further development of the
computational models of reading comprehension de-
scribed above. Aided by increasingly powerful com-
puters, these models are likely to address hitherto
underexplored issues such as the mechanism by which
semantic knowledge is recruited during comprehen-
sion, how semantic knowledge itself is altered by the
comprehension of individual texts, and so on. A
second direction is the investigation of the neuro-
logical bases for these and other comprehension

processes. Such investigations will be focused not only
on where in the brain certain processes take place, but
also on the theoretical implications of such deter-
mination.

Third, the affective component of narrative com-
prehension will be investigated and the results inte-
grated with those of the cognitively oriented models
developed so far. Clearly, narratives elicit strong
emotions on the part of the comprehender; indeed,
such emotions are part of what makes narratives
interesting. A final direction will be the extension of
the detailed models developed for narrative com-
prehension tocomprehension inotherdomains,both in
reading and in other contexts. Thus, the study of
narrative comprehension truly becomes a study of the
human mind in general.

See also: Inferences in Discourse, Psychology of;
Inferences, Psychology of; Models, Metaphors, Nar-
rative, and Rhetoric: Philosophical Aspects; Nar-
rative, Sociology of
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Narratives are ways of linking together two or more
events that have taken place in the past, making sense
of historical or fictional personae. There exists a

10284

Narrati�e Comprehension, Psychology of



multitude of genres—such as films, comic strips,
Homeric epics, creation myths, novels, fables, case
studies, hagiographies, and biographies—that, in turn,
draw on diverse academic traditions ranging from
legal studies, mass communication, and history to
literature and hermeneutics. This review explores
recent work on narratives, focusing on discursive or
conversational approaches to narratives as elements
of social action. In contrast to an analysis of fixed
narratives, an analysis of narrative action does not
merely involve issues related to domination such as the
nature of grand narratives in relation to that of taboo
or subordinated narratives. It also involves the con-
versational work of narrators and their co-partici-
pants.

1. The Narrati�e Turn

During the last two decades of the past century, social
theory has undergone something of what could be
called a narrative turn. In the post-war period,
Wittgenstein’s work on language games has broken
new ground in legitimizing the study of language use.
Today, there is a focus, not only on language games
and fuzzy concepts, but on personal texts, life-stories,
and inter-textuality. Some of this new emphasis can be
traced to Bakhtin, Kristeva and the importation from
literary theory into the social sciences. At the be-
ginning of the twenty-first century, narration and
narrative modes are cast as key elements in several
theories oriented toward the epistemology of social
action (e.g., Bakhtin 1984, Foucault 1997, Rorty
1980).

All such narrative models position language and the
role of narration in the foreground during the forma-
tion of minds. In fact, narratives are the basic building
blocks for communities, in that the very notion of
community is often based on historically grounded, or
oppositional, narratives. Similarly, social sciences are
based on local ways of building narratives and on the
type of language varieties involved (Rorty 1980). Key
concepts in narrative models of self-identities are
analyzed in a recent review by Ochs and Capps (1996).
Some contemporary models are deliberately ‘mindless’
in that they are oriented towards procedural aspects of
narration: how narratives evolve sequentially and how
they are co-construed or deconstrued as part of social
action (Drew 1992, Sacks 1992, Schegloff 1997).

Many mechanisms in the orchestration of narration
were first described by Sacks (1992), who investigated
the interactional features of a variety of narrative
practices, such as telephone calls to a suicide center,
problem formulations in therapy, and jokes among
friends. Sacks’ (1992) lectures on conversation—
recorded between 1964 and 1972—primarily discussed
the turn-taking machinery, the dialogical and sequen-
tial organization of conversational turn-taking. Yet
his lectures also involve entitlement to stories, tell-

ability, and what he called ‘a technology for building
stories.’ More recently, it has been discussed how ‘talk
at work’—that is, dialogic mechanisms for story-
telling and speaking at large—can be seen in court-
rooms and other institutional settings (Drew 1992,
Lynch and Bogen 1996). Such processual interactional
analyses of narratives all diverge from traditional
narrative analyses that have normally been focused
on static structural aspects of narratives (plots, ab-
stracts, resolutions, etc), not on the story telling.

In folkloristic and ethnographically oriented so-
ciology, life stories have been key methods in the
formulation of reflexive analyses of everyday action.
Traditionally, interviews have been the main tools for
eliciting life stories or story fragments. However, what
has been analyzed is normally the life story as such,
not the story telling.

In the 1990s, anthropologicalwork on life narratives
has been directed both to issues about how narratives
are linked to the formation of selves in different
cultures and to procedural aspects; that is, to story-
telling. In their analyses of agoraphobia in ordinary
family conversations, Capps and Ochs (1995) illumi-
nate how panic is displayed and construed in the
everyday narratives of a family where one member
suffers from agoraphobia. Through her mundane
panic stories, the mother in the family reveals her
fears, but she also passes on patterns for how to
construe the world as a fearful place.

The dinner-time narrations in the agoraphobic
family can be seen to generate fragments of life stories.
Analyses of such story-telling practices are particularly
illuminating in that they combine life-story material
with natural data that is not primarily elicited for the
benefit of the interviewer.

One of the main methodological controversies in
recent work on narration concerns the relative role of
text and context. The work of Foucault, for instance,
as well as ethnographic and traditional sociological
work, is primarily focused on contextual aspects of
discourse. In contrast, conversation analysis is pri-
marily oriented to the text as such—and to inter-
subjectivity (the dialogic production of narratives).
Context is focused only in those cases in which it is
invoked by the participants themselves (cf. Schegloff
1997). In conversation analysis and the growing field
of ethno-methodology, phenomena such as dominant
narratives are thus primarily seen as participants’
phenomena. It is only if domination is invoked by the
participants themselves that it is, in fact, taken up in
the researcher’s analyses.

2. Technologies for Building Stories

Much research on narratives has centered on the
structure of plots in relation to various related ele-
ments (such as background, future events, introduc-
tion of main characters), and the temporal order of the

10285

Narrati�e, Sociology of



narrative has long been a key element of narrative
orgnization as in Labov’s (1972) classical analyses of
oral narratives of Afro-American inner-city youth.
Minimally, a narrative in Labov’s scheme involves two
temporally ordered events. In the more elaborate type
of fight stories and other personal narratives that he
elicited from inner-city boys, it is often possible to
discern a more complex pattern involving abstract,
orientation, complicating action, evaluation (what’s
the point?), resolution, and coda (is there a signal that
the story is over?).

Yet, the sequential order of story telling need not
coincide with the temporal organization of the tale. In
a critical discussion of narratives and cognition,
Edwards (1997) demonstrates ways in which script
models and other structural models (for example,
Labovian schemes) in fact do not hold up in the face of
the complexities of mundane interaction; they collapse
when they are applied to real life on-line narration in
interactional contexts.

Interactional analyses of story-telling dialogues are
therefore important tools for sharpening our reason-
ing on narration as social action. Such work focuses
on participants’ orientations to co-participants and to
the narrated events, rather than primarily or only on
the temporal framework of the story. The narrator’s
stance or point of view can often be detected in
linguistic cues such as word order, tense aspect
marking, case marking, verb voice, and pronoun
choices (cf. Ochs and Capps 1996). In some cases,
linguistic resources can be seen to index stances that
are closely related to conversational genres or insti-
tutional voices (Bakhtin 1984,Lynch andBogen 1996).
In interactional work on narration, genre is therefore
not merely seen as a background variable for talk, but
rather as the outcome of the interaction as such. In
many institutional encounters, for instance, it is the
powerful party who engages in authoritative moves,
such as reformulating what the story is about or doing
so-called formulations (Sacks 1992). Conversely, this
means that someone may position himself�herself as a
person in power through exploiting discursive devices
that are associated with institutional authority.

In several institutional practices—e.g., medical con-
sultations, trials, and psychotherapy—an important
part of conversational action is to identify what is the
problem. Joint or competing problem formulations
are therefore key elements in such institutional nar-
rations (e.g., Aronsson and Cederborg 1994, 1997).
Narrations that are related to self presentations entail
substantial moral work in that they project different
positions in given social orders. Yet, in conversational
studies of narration, control is not merely related to
fixed positions in hierarchical organizations. In
Goffman’s (1971) analyses of social interaction and
territoriality in public places, narration is principally
studied in terms of remedial work, as in apologies and
accounts. More recently, others have explored de-
fensive aspects of narration in more depth, specifying

how participants present accounts of their actions,
denying, justifying, or excusing themselves in the light
of implicit or explicit blame (Buttny 1993).

3. Narrations as Story-telling Contests

In adversarial courtroom proceedings, attorneys can
be seen to employ questions as tools for eliciting the
winning story. Trials can thus be considered story-
telling contests, in which each attorney must ask
questions in such a way that his�her client tells the
most convincing and victorious story. Credibility is
thus largely a matter of narrative design, performed by
the witness or defendant and masterminded by the
attorney.

Such story-telling contests underlie various actions
in adversarial courtroom contexts. Witnesses are
regarded as members of either side’s team (the pros-
ecution or defense side), which means that, for
instance, rape witnesses�victims are treated as pros-
ecution team members, who are at times exposed to
discrediting and damaging questions. In an analysis of
an American rape trial, Drew (1992) showed how such
trials may yet involve substantial resistance and
strategic defense on the rape victim’s part. In his
detailed analyses of an extended episode from a rape
trial, he showed that the rape victim employed
alternative descriptions as well as other discursive
devices in her story (of beingmerely an acquaintance to
the rapist) as opposed to that of the prosecution (of
her being a lover or willing partner). Yet, the two
competing stories were told as fragments, sequentially
revealed in the attorney’s questions and in the witness’
defensive and oppositional responses.

An early study of oppositional work in legal settings
can be seen inCicourel’s (1968)monograph on juvenile
delinquents and the conversational work of parents,
probation officers, and various experts such as psy-
chiatrists. Cicourel did not detail the conversational
work as such, but he discussed the defensive inter-
actional work of parents, showing, for instance, how
middle-class parents recruited outside assistance from
experts such as therapists and teachers, working on re-
categorizing their sons as depressive rather than as
delinquent, or as temporarily influenced by peers
rather than as active and wilful. The ultimate written
police record categorizations of the same delinquent
actions were therefore partly the result of extended
parent–expert negotiations.

Competing narratives can, of course, also be found
outside of legal settings. In an analysis of clients’
voices in family therapy, Aronsson and Cederborg
(1994) demonstrate how family therapy episodes often
involve underlying story-telling contests in which one
side ratifies the same side story, whereas the other
side’s story is deauthorized in that the story point is
challenged or undermined. The therapist plays a key
role as an intermediary—an orchestrator of who talks
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to whom about what—and as arbitrator about when a
narrative is ultimately finished. Therapists’ control in
family therapy is more concerned with issuing story-
telling rights than with, for instance, sheer dominance
over turn taking. Such implicit norms concern what is
reportable or tellable, as well as story boundaries, that
is, when a story is to be told as well as implicit norms
for when it is finished. In another analysis of family
therapy narratives, a love story was jointly construed
and deconstrued by a young girl, on the one hand, and
by her mother and therapist, on the other (Aronsson
andCederborg 1997). Here, it was shownhowpast and
future time was construed in radically different ways
by the two sides. An important part of the therapeutic
work was to realign the two parties’ diverging time
categorizations with respect to parameters such as
‘suitable age,’ ‘proper timing,’ and ‘normal duration
and frequency.’ The girl’s story was, however, told as
a series of fragmented justifications and excuses; that
is, defensive accounts, whereas her mother’s story was
told as an authoritative problem formulation.

In his micro-sociological analyses of parental story
telling in the face of alternative legal versions, Cicourel
(1968) shows that detailed ethnographic data need not
exclude a concern for macrosociological issues such as
class. Detailed analyses of institutional encounters
simultaneously involve micro- and macro-concerns.
This means that the radical split between micro and
macro is partly an artificial controversy inextricably
linked to monolithic models of institutions and the
type of work that institutions do.

Moreover, the cited work on defense and resistance
(Aronsson and Cederborg 1994, 1997, Cicourel 1968,
Drew 1992) in the face of authoritative legal and
clinical narratives demonstrates that simple models of
domination or cultural reproduction (e.g., mechanistic
Foucauldian analyses) do not fully explore what
happens in adversarial contexts. There is also a need
for a more complex analysis of adversarial talk that
could account for participants’ resistance.

4. Technologies of Sel�es

On a historical societal level, Foucault has discussed
how dominant stories have been employed in the
missionization and colonialization of selves. In his
discussion of technologies of selves, Foucault (1997)
presupposes that our public selves are intimately
linked to conversational practices. In his analysis of the
historical roots of self-technologies, these proposed
technologies were closely linked to self-reflexivity
practices and to early forms of self-confessions. The
self was narrated in more or less monological formats,
e.g., in letters to friends, as in the case of early Greco-
Roman philosophy, or in confessions in monasteries
in early Christian spirituality. In the first case, the
focus was on deeds and actions (what I have done in

relation to what I should have done) and in the case of
early Christian spirituality on thoughts (what I have
been thinking in relation to what I should have been
thinking).

In modern society, confessions have become inte-
grated into what Foucault calls truth regimes that
organize institutional practices in normative patterns
for what should be told to whom and in what ways. In
modern life, there are several discursive genres that
can be related to the formation—and reflection—of
moral order and selves in a Foucauldian universe.
Interviewing, teaching, counselling, and therapy can
be seen as prototypical discursive technologies for
eliciting what Foucault calls confessions and auth-
oritative responses to such confessions, e.g., judg-
ments, evaluations, celebration, and disciplining
(Foucault 1997). Such genres are important in modern
discursive practices, but Foucault himself does not
detail how such identity work is done on a con-
versational level.

In the realm of interactional theories, however, the
micro-politics of identity work in institutional settings
has been documented in a series of analyses of
contemporary institutional narratives. There are many
genres of such narratives: couple therapy (Buttny
1993), family therapy (Aronsson and Cederborg 1994,
1997), and, of course, witnesses’ and defendants’
narratives in court (Drew 1992, Lynch and Bogen
1996). All these genres have implications for identity
formation, both for displaying identities and for
creating identities. This Janus-face nature of conver-
sations and selves is also an essential feature of
ethnographic and conversational work on narratives
and self-identities.

The intersubjective architecture of confessions has
been discussed in Sacks’ (1992) lectures on conver-
sation. In telling a first story, a speaker may invite a
second story, and categorizations and first assessments
often precede second assessments. In everyday conver-
sations between friends, disclosures of secrets or taboo
or delicate information may similarly invite dis-
closures by co-present parties. Disclosures similarly
tend to assume a sequential structure, involving
fragmented and gradual revelations. Similarly,
Goodwin (1990) demonstrated the complex sequential
structure of young girls’ multi-party story telling
about other girls by showing how they would animate
characters and use extensive reported speech in casting
an absent girl as blameworthy, while simultaneously
securing the alignment of co-present parties. Ulti-
mately, the blame narrative was therefore a jointly
created team product, rather than a story told by one
person alone.

The written record is obviously an important
parameter in technologies of selves. Cicourel (1968)
revealed ways in which written police records were
ultimately the products of talk; that is, the products of
extended oral negotiations. Recently, Lynch and
Bogen (1996, p. 203) have specified many ways in
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which courtroom dialogue may be ‘on the verge of
breaking into writing,’ as in the Iran–Contra hearings
in which prepared written statements, documentary
exhibits, citations of prior testimonies, and written
notes played a prominent role in the defendant’s
‘spontaneous’ oral response to questions in the public
hearing.

Written narratives tend to look more objective or
factual than oral narratives. Yet, many written docu-
ments obviously emanate from talk-in-interaction.
The delicate interplay between written and spoken
language can also be seen in other institutional settings
than courtrooms. In his work on answering patterns at
a suicide prevention center, Sacks (1992), for instance,
showed that the professional’s answering sheet influ-
enced the order in which s�he asked questions,
illustrating how the design of written forms and
records is important for the formation of oral narra-
tives.

5. Collusion, Genres, and Narrati�e Roles

Narratives in interaction are often contested, as
language use is never disinterested—narrators always
direct their narratives to someone, and they wittingly
or unwittingly speak on somebody’s behalf (Bakhtin
1984). In Bakhtin’s epistemology of a multi-voiced or
polyphonic universe, multi-party encounters always
involve potentials for secret alliances and collusions.
Such collusion can be seen in several different insti-
tutional contexts, such as in asymmetrical encounters
when there are dominant or authoritative voices, on
the one hand, and subordinate voices, on the other.

In detailed analyses of small claim court inter-
actions, it has been shown that narrative genres at
times have collusive qualities in that relationship-
oriented and informal narratives need not be more
egalitarian and democratic than more formal rule-
oriented narratives (Conley and O’Barr 1990). In fact,
inexperienced persons are often more at a loss in
informal contexts, in that they are required to construe
legal narratives on their own, whereas formal settings
offer more support from legal professionals.

In a Foucauldian universe, education is seen as one
of the technologies of the self. Yet education is not
merely an issue for formal schooling, but also for
informal schooling in family contexts. In work on
family dinner conversations, it has been shown that
narratives are deeply embedded in family politics that
are, in turn, shaped by cultural norms for partici-
pation. In their work on American family dinner
conversations, Capps and Ochs (1995) demonstrated
recurring narrative patterns, reflecting silent oppo-
sition and underlying family hierarchies.

Silent opposition can also be found in public events.
In legal contexts, witnesses are expected to be com-
pliant. Yet in police interrogations, for instance,
compliant witnesses may, through their collaboration,

produce the very evidence that is needed for an
eventual accusation (Lynch and Bogen 1996). Insti-
tutional confessions or disclosures, therefore, often
involve substantial downgrading of agency by the
accountable person through impersonal construc-
tions, vague or evasive responses, and minimizations
of the offensive act.

In their in-depth analyses of the Iran–Contra hear-
ings, Lynch and Bogen (1996), for instance, demon-
strate how the defendant Oliver North cleverly
exploited his response turns, changing the genre of
the trial durings its six days on television. Through his
military politeness, minimal responses, and strategic
repetitions, he displayed an attitude of apparent
compliance and respectfulness to the great media
audience—the popularity of which was also reflected
in an audience response of flowers, supportive letters,
and successive transformation of an alleged villain of
war into a public hero. Moreover, the two authors
present fine-grained analyses of the conversational
management of staged spontaneity and strategic ‘for-
getting’ of crucial events. For instance, Oliver North
acknowledged lying in the past, but claimed that he
would now tell the truth ‘the good, the bad, and the
ugly’ (Lynch and Bogen 1996, p. 38). On a deeper level,
however, it is shown how a well-prepared witness like
Oliver North skillfully avoided responding to the
important questions, undermining the interrogator’s
narrative, thereby indirectly mocking his interro-
gators. The trial was thereby changed into public
entertainment; what Foucault would have called a
historical spectacle as opposed to a serious courtroom
interrogation.

In order to understand a story fully, it is necessary
to know something about by whom the story is told
and to what audience. In work on narration, analyses
of subversion are closely related to dramaturgical
aspects of story telling: as in a focus on voices and
multivoicedness (Bakhtin), or a focus on participation
frameworks; that is, on speaker�listener roles
(Goffman). Subversive action has been at the heart of
Bakhtinian and Goffmanian work on negotiation,
whereas it has been a less central concern in some
applications of conversation analysis (that do not
focus on participants’ hidden agendas) or in some
historical Foucauldian applications (that do not at-
tempt to account for participants’ agency).

Dominance and power are classical sociological
themes, but in the work of narratives in interaction,
collusion and subversion are equally important
phenomena. In many ways, narratives can be seen as
battlefields for self-ascriptions and self-projections
even if some of the battles are indirect or hidden. In his
classical work on asylums, Goffman (1961) discussed
both the type of categorization work done by total
institutions in their diagnoses of patients and the
patients’ resistance to stigmatization. In some recent
work on youth sub-cultures, it has also been demon-
strated how adolescent participants are acutely aware
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of categorizational aspects of interview talk, and how
they discursively resist such categorizations
(Widdicombe and Wooffitt 1995). Following Bakhtin
andGoffman,many students of narration have studied
silent resistance or secret alliances and other types of
collusion in social interaction. More recently, how-
ever, subversion—located in ordinary narrations
found in mundane interactions—has been analyzed in
more detail, and it has been brought out into the open.

See also: Conversation Analysis: Sociological; Con-
versation: Linguistic Aspects; Foucault, Michel
(1926–84); Narratives and Accounts, in the Social and
Behavioral Sciences; Postmodernism in Sociology;
Postmodernism: Philosophical Aspects
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K. Aronsson

Narratives and Accounts, in the Social and

Behavioral Sciences

Diaries, narratives, and accounts represent methods
used in the social and behavioral sciences for invest-
igating people’s perceptions and subjective experiences
(Josselson and Lieblich 1993). Diaries are written or
recorded (audio or video) records of events, as well as
related thoughts and feelings, often recorded on a
daily basis. Diaries reflect text material in the form of
stories (e.g., what happened to me today, or my
interactions with my friend today) that are defined in
terms of the ideas of accounts and narratives. Diaries
often ask quite specific questions such as what did you
do at 11 a.m. today? They may only ask a series of such
questions or may involve questions for more lengthy
involved responses. The latter are accounts and
narratives and are the main focus of this discussion.

1. Definition and Scope

Accounts and narratives are terms referring to story-
like compositions (that also may be written, or
presented in another media format), that usually
pertain to descriptions of and explanations for events
observed or participated in by the individual. They
also may include raw emotional expressions (e.g., ‘Oh
no, I can’t believe it happened’ as a reaction to hearing
about a major loss occurring in someone’s life). Some
scholars (e.g., Schonbach 1990) have contended that
accounts only pertain to justifications that people offer
for consequential events in their lives (e.g., ‘I had the
accident because I was distracted by a large building I
had not seen before on that highway’). Other scholars,
however, have defined accounts more generally as the
storylike responses to life events that may emphasize
explanation and description, without special emphasis
on justification. In the latter vein, accounts and
narratives refer virtually to the same ideas and
methodological approaches.

The following example is an excerpt from an
account of a 63-year-old woman regarding how she
coped with the loss of her husband and became
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involved with another man who appreciated her
continued reflections about her deceased husband
(from Harvey 2000, p. 163):

[After her husband’s death] I had to help myself … I worked
on myself. I privately reflected long and hard about our life
together. But I joined support groups (e.g., Young Energetic
Widowed Singles) and met the man I intend to marry in one
of them. He had lost his wife in 1989, about the same time I
lost my husband. We have been dating about 2 years. We
have recovered from our grief and have a happy relationship.
It’s a real blessing. We talk often about our deceased spouses
and how they would approve of our new relationship. We
have shared our grief and stories, and are not afraid to shed
tears … But we go on and appreciate each day in our new life.
You have a right to have and express your memories of your
former life. You have to talk, talk, talk—never stop.
We are now sharing our experiences with other widows and
widowers.
We hope to help them in their grief and help them be
successful in making their new lives …

Scholars also have used narratives and accounts as
theoretical concepts. For example, Shotter (1984),
Harvey et al. (1990), and Schonbach (1990) have
produced theoretical conceptions that emphasize
the role of narratives or accounts as mental and verbal
constructions of meaning. These scholars argue that
people develop these constructions in attempting to
make sense of the world. In the above excerpt, the
woman is reporting how she and her new lover have
constructed meanings about the losses of their spouses
and how they continue to develop and communicate
those meanings. Central to their relationship and
coping are their stories of loss, the regular acts of
constructing those stories, and their sharing of stories
with one another. There is a valuing of stories and
confiding them to one another and to others.

Harvey et al. (1990) contend that people formulate
many accounts about the matters of moment in their
lives (e.g., their families, careers) and that these
accounts become subaccounts of an overall life story
master account. This master account, for instance,
might contain stories of all of a person’s close romantic
relationships, that then form the overall picture in that
person’s mind of her or his romantic career.

Harvey et al. (1990) define people’s act of formu-
lating accounts as ‘account-making’ (similar to
Bruner’s 1990 concept of ‘acts of meaning’ in the
construction of narratives). Harvey et al. (1990) argue
and provide evidence supporting the position that
account-making is particularly important to people in
dealing with major loss events in their lives. This
activity facilitates development of a sense of control,
clarification, and expression. In the above excerpt, the
couple emphasizes how their accounts about their
deceased spouses have helped them to develop new
identities and new lives that are positive for their
health, but that do not discard the realities and impacts
of their past relationships.

An influential theory of emotional expression
articulated by Pennebaker (1990) also has stressed the
value of confiding stories of loss as a way of coping
with major loss. Pennebaker (1990) argues and
provides much evidence that such expression relieves
the behavior inhibition of emotions and that such
inhibition is conducive to negative psychological and
physical health developments.

The value of narratives and accounts is that they
provide relatively in depth and naturalistic reports of
human experience (Berscheid 1994). People may not
feel as constrained in their reports when producing
accounts and narratives as they do in responding to
standardized measures or structured questionnaires
(Bruner 1990).

2. Typical Topics Examined Using These
Methods

Increasingly, these methods are used to examine many
types of social and psychological phenomena. An
example of the use of this technique is in the study of
couples’ retrospective reports of the breakdown of
their close relationships (Weiss 1975). Couples may be
asked to provide their versions of the events leading to
the breakdown and sometimes are asked to try to
report their partner’s versions as well. These reports
may be obtained by investigators from both members
of a terminating relationship during the early sep-
aration period through final divorce or dissolution.
The couple may be asked to write regularly over this
period about their views of why their relationship is
ending, new events occurring related to their feelings
about the relationship, and future expectations for
new close relationships (Bochner et al. 1997).

Another common topic for investigation using
narratives and accounts pertains to people’s experi-
ence of loss and trauma (Harvey 2000). For example,
persons who have experienced the death of close
others or personal losses due to illness or injury may be
asked to report the events thoroughly and then their
emotional reactions, as well as the reactions of close
loved ones. An interesting question in such studies
involves the extent towhich close otherswere empathic
and supportive of a person experiencing major loss. It
has been found that people who receive a non-
empathic, unresponsive reaction from close others to
whom they tell their stories of loss will be negatively
affected psychologically by those reactions, such that
they may not again attempt to confide in close others
about the losses (Harvey et al. 1990, Stroebe et al.
2000).

3. Methodology Issues

The methodology emphasizing narratives and ac-
counts (which are classified as qualitative evidence)
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often also includes structured questionnaires asking
about thoughts, feelings, or behavior, as well as
personality measures (with both of these latter types of
evidence classified as quantitative in nature).

While refinements in such subjective report tech-
niques are being regularly developed, their use dates
back to the beginning of fields such as anthropology,
psychology, and sociology (Howard 1991). Case study
reports that are published in these fields historically
have involved emphasis on subjective reports and
narrative type evidence.

These subjective report methodologies have been
well received for their depth of information and
perspective on individuals’ thoughts and feelings. They
are also often favored by research participants who
wish to ‘tell their story’ about some area of their life.
On the other hand, such reports have been criticized
because the evidence obtained may not be easily
replicable by other investigators. Further, such evi-
dence often requires coding, a step that introduces
subjective decision making by independent raters
evaluating the written, spoken, or video material.

The contemporary study of subjective reports
increasingly is focusing on the process of production
of such reports and the qualities of those reports. For
example, there are theories of how people develop
accounts of losses in their lives (Bochner et al. 1997).
Reports that show a style emphasizing active decision
making and positivity have been found to be
associated with greater psychological and physical
health in the aftermath of experiencing a major loss
such as the death of a spouse (Bonanno and Kaltman
1999).

4. Probable Future Directions

As shown by an increasing number of users of these
techniques, accounts and narratives can be used to
study diverse human social phenomena that otherwise
would not be easily amenable to scientific study (e.g.,
Baumeiser 1997). The value of these ideas also is
embraced strongly by scholars stressing how people
socially construct key elements of their lives, such as
their marriages. As such, the future of accounts and
narrative ideas and techniques is exceedingly bright.
This future should involve greater integration across
fields of work including psychology, sociology, com-
munication studies, family studies, social work, and
ethnography and cultural anthropology in general.
Beyond this scholarly interface, many biographers,
journalists, and investigative reporters use accounts
and narratives. A future direction may involve bridges
between this more popular writing with scientific
writing emphasizing these ideas (Coles 1989).
Methodologists also are increasingly showing the
merit of different techniques of coding and thereby

enhancing the case for generality of accounts and
narrative evidence.

On the theoretical side of the accounts-narrative
topic, researchers such as Nolen-Hoeksema et al.
(1997) have pointed to the negative consequences of
people’s continued ruminating and whining about
their losses and distress. Thus, a question for future
work concerns the optimal degree of narrative work
and confiding in others about such issues as major
losses. It is likely that people may burden close others
with repeated story-telling, unless their relationship is
built on acceptance of that activity and it is reciprocal
in nature.

Overall, both as methodological and theoretical
ideas, narratives and accounts have become increas-
ingly accepted during the last two decades of the
twentieth century and have enriched the understand-
ing of human behavior in the literature of the social
and behavioral sciences.

See also: Case Study: Methods and Analysis; Case-
oriented Research; Narrative Comprehension, Psy-
chology of; Narrative, Sociology of
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J. H. Harvey

Nation: Sociological Aspects

1. Nation: A Late Political Meaning

Etymologically speaking, a Nation, from the latin
natio, designates all those linked by birth. In modern
language, the word which best expresses that original
meaning of Nation is the English word ‘native.’ In
ancient Rome, the word had no particular political
meaning. It seemed even to characterize human groups
devoided of political structures. During the Middle
Ages, the word Nation obtained a linguistic meaning.
This explains why students at the first great European
universities were regrouped in Nations according to
the language they spoke and sometimes even clashed
along those lines!

At the Renaissance, during the process of State
building, theNationwill again endorse amore political
bent until the French Revolution: for a long time, the
Nation will be identified with those benefiting from a
political status because they were close to the crown
(the power) or were represented in those predemo-
cratic parliaments, from which the rest of the popu-
lation was excluded (Schulze 1996)

Only during modern times will the Nation take its
present and more popular meaning. The concept will
even absorb almost all the different denominations
characterizing political societies. Just think about the
‘League of Nations,’ or the ‘United Nations Organiz-
ation’: this will testify equally to the might of the word
and to its largely undetermined character, quasi-
assimilating the concept of Nation with any kind of
statist political organization.

2. From Nation to the Sociology of Nation

The Nation as we conceive it today is a product of the
nineteenth century, which makes it the main support
of the constitution and development of modern States
by using the famous ‘principle of nationalities.’ How-
ever, sociology will take her own good time to discover
the Nation.

The founding fathers of sociology who carved their
imprint in the nineteenth century, whether Karl Marx,
Max Weber, or Emile Durkheim, were far from giving
a central place to the Nation in their analysis of
modern society, contrarily to historians or philos-
ophers, or even artists, who started discussions, as
witnessed by diverging opinions from Ernest Renan,

de Fustel de Coulanges, Fichte, or Herder. Sociology
is based on ‘society’ whose meaning remains largely
undefined. As her object research, she deals with ‘the
State,’ the ‘People,’ but not the ‘Nation.’ However,
these notions are often described under characteristics
of a modern Nation—as without doubt by Weber in
his analysis of society—but never does the concept of
Nation emerge.

Marx and Engels deal a little more with the notion
of Nation, but they consider it more as an archaic form
than as a new reality pregnant with history. The next
generation of Marxist authors will be more concerned
by the notion, but for practical more than theoretical
reasons, given the attractiveness of nationalistic slo-
gans for the working class. We owe to Bauer, and to
the ‘Austro-Marxism,’ a more sophisticated con-
ceptualization (Bauer 1907). Staline himself will try to
define exactly what he means by Nation in a work
where he uses its nonpolitical aspects as a basis—a
restrictive one—for the bolshevik policy of recognition
of nationalities (Staline 1937).

As pointed out by Hobsbawm, the multiplication of
works on the Nation dates back mainly to the period
1968–1988 where more has been written on the subject
‘than at any other period, even twice as long’
(Hobsbawm 1990). The concept of Nation gets then a
truly sociological meaning, though its definition has
opened new conflicts that are still hotly alive today.

However, in modern times, Nation will be unani-
mously recognized as ‘the’ political community that
will ensure the legitimacy of the State over its terri-
tory, and moreover transform the State into the
State of all its citizens. The notion of ‘nation-state’
illustrates that new alliance between State and Nation.
Nationality will bind the citizen to the State, a bond
that will be more and more tied to the advantages of a
social policy in as much as the Welfare State will
develop.

Nobody will deny either that the Nation finds its
ideology in nationalism, where Nation and State
necessarily are intertwined into a new entity domi-
nating all others. Nationalism will not only mark the
building of Nations, but also provoke the reaction of
those populations who feel suffocated by this process
and want to build their own nation-state. The violence
of nationalism will depend on the surrounding cir-
cumstances and evolve according to the obstacles
found on its way.

Where true nation-states will emerge, the Nation
will be the point of convergence of three historical
processes. The first one is the development of States
with growing sovereignty over territories whose
boundaries are more and more clearly defined, and
with growing autonomy vis-a� -vis the nonterritorial
power of the Church, whose prestige and influence
declined after the Reformation; this process being
faster in Northern Europe than in the South. The next
step is the emergence of democracy in the aftermath of
the French revolution, transfering sovereignty from
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the State to the ‘People’ and regrouping all citizens
under principles of equality and solidarity. Finally, the
development of capitalism increases communications
between individuals, social homogeneity, educational
and cultural standardization, and by its very crises
leads to the strengthening of States’ power and the
development of the Welfare State endorsing an ever
increasing part of the life of each citizen.

The differences of evaluation among authors focus
on the importance to be given to the ties linking the
modern Nation to the former ‘protonational’ entities.
These differences concern the process of construction
of those Nations and the role of history in that pro-
cess. For sociologists like Gellner, Hobsbawm, and
Anderson, modern Nation is first a rupture, even
sometimes a complete one, with the past. This ‘mod-
ernist’ definition is at loggerheads with the definitions,
called ‘primordialist’ by Gellner, of which the best
known representative is Smith, a former pupil of
Gellner.

3. Two Concepts of Nation?

For the modernists, the rise of the Nation can only be
understood as the product of State action, and more
particularly, according to the famous hypothesis of
Gellner, as the result of the nationalist action of its
elites (Gellner 1983). Nationalism gives birth to
Nation and not the opposite. This voluntarist action is
made possible, and even necessary, by modernization,
that is, by the transition from agrarian society to
industrial society and capitalism. Modernization
destroys old social hierarchies and loyalties therein
associated, and entails homogeneization of language
and culture throughout the State territory in order to
allow both for mobility of workers and for mass
production. Whereas agrarian societies possessed
stable hierarchies where culture was linked to social
status, modern society, by destroying these hier-
archies, transform culture into a kind of personal
appropriation of each individual and creates a longing
for harmony between individual culture and the
environment: ‘What automatically makes people into
nationalism’ (Gellner 1999).

In that sense, Nation is a truly modern invention
which takes the form of an ‘imaginary community’
(Anderson 1983). Indeed, nation-states have a past, at
least most of them, but modernization is a phenom-
enon modifying so radically social practices that this
past is practically irrelevant for the construction of
modern Nations. Or, at best, it is so remolded that it
looses any true historical characteristic. One example,
pointed out by Gellner, of a Nation created quasi ab
nihilo is the case of Estonia. Whereas that Nation has
no past to speak of, its elites managed to give it life, to
develop a distinctive culture and to impose it among
the other Nations. In this manner, Estonia is an ideal
type of a Nation in the modern acceptation of the
word.

At the opposite end, for the ‘primordialists,’ the
development of the nation-state, and therefore of the
Nation, is only understandable by analyzing its his-
torical roots. Smith calls this approach ‘ethno-sym-
bolist.’ One cannot but study the role of myths and
prenational symbols in order to distinguish national-
isms from one another, and above all to explain why
nationalism will be virulent in one case and not in the
other (Smith 1986). The existence of competing
nationalisms in Greece cannot be understood if one
looses sight of ‘its dual heritage of byzantine imperial
orthodoxy and classical democratic antiquity.’ ‘Mod-
ernism tells half the story,’ writes Smith. But Gellner
answers that ‘if it tells half the story, that is enough for
me!’ (Smith 1999, Gellner 1999).

In this perspective, Hroch offers an authoritative
developmentalist typology of national movements.
These movements evolve in three phases. First is that
of purely cultural, linguistic, or folklore-related aspir-
ations. Second, that of the rise of militant groups
promoting the ‘national idea’ and starting social
trouble around the national theme. Third, one that
finds a spreading support among the mass for the new
national aspirations. The transition from the second
to the third phase will often be marked by a ‘nationally
relevant conflict of interest’ (Hroch 1985).

What are the factors prior to the Nation that can
legitimize its rise? The most frequently mentioned ones
are language and religion. Language will be par-
ticularly important as a factor when it has been
threatened or has been a basic motor of identification.
This is the case, for instance, in Belgium, where
Flemish nationalism concentrates in a language which
has been the object of assimilation by a dominant
language (Delfosse 1994). However, language is not
necessarily the essential legitimizing source of
nationalism and Nation. The French Revolution does
not establish a nation-state on a linguistic basis:
French language is deemed indispensable to proper
revolutionary ideals, but not considered an exclusive
and sacred good. It is a kind of tool of citizenship, and,
through it, of the Nation. Completely different is the
importance of language in the creation of the German
or Italian nation-state. Before its founding, language
was the only unifying factor of scattered populations
and therefore took a more affective meaning than in
the French case.

Another factor of importance is religion. The
Reformation played a key role in the rise of modern
nation-states by emancipating them from the power of
the Church, on the spiritual level as well as on the
territorial level. However, for a sociologist like
Rokkan, religious criteria seem of less importance
than language. For him, language has a more defined
territorial characteristic than religion and the notion
of Nation is linked strongly with a territorial foun-
dation. That last factor is the decisive one: there is no
Nation without territorial identity. Therefore one
must call upon intricate processes, ethnicocultural,
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religious, linguistic, and politico-administrative ones
that can go back a long way (Flora 1999).

Other determinants could be named here, but it
seems almost impossible to find a unique definition of
the objective elements that would characterize the
Nation. The primordialist school would tend to offer a
specific approach of the creation of each particular
Nation. Indeed, Nations have been built upon criteria
much too different to allow for the constitution of a
‘hard core,’ even if modernization in each case has
added its own particular homogenizing effect.

This controversy between modernists and pri-
mordialists, that is, between those for whom national-
ism created the Nation and those who look for links
between nationalisms and pre-existing national
characteristics to explain their different development
and intensity, that controversy in sociological litera-
ture is far from ending. For Hroch, these two
approaches are not necessarily incompatible for there
is interaction and not dominance between Nation and
nationalism (Hroch 1999). In this perspective, we can
borrow Disraeli’s lapidary expression that applies so
well to national construction: ‘of art and time.’

4. The Future of the Nation

Since the nineteenth century, the world has become
one of Nations whose number is ever increasing in the
framework of the United Nations. Some of them have
been the result of Europe’s export of her own model of
nation-state through colonialism. That model, in spite
of it artificial character, has been largely ‘instru-
mentalized’ by movements of national liberation in
order to consolidate their State authority (Badie 1992).
National demands inside even the best established
nation-states, directed against their domination (the
so-called ‘internal colonialism’), never stopped and
the ‘desire for a State’ sometimes led to ruptures,
sometimes to reorganizations of States on the region-
alist or federalist models.

Today, however, nobody can deny that changes are
at work on a world scale that put into jeopardy the
future of the so-called modern Nation. ‘Mondializ-
ation’ and most of all ‘globalization’ send a major
challenge to most of the nation-states. Whereas
nation-states drew most of their power from their
quasi-absolute control over their territory, and par-
ticularly over their national economy, globalization
deprives them increasingly of their real competences as
well as their resources, while severely affecting their
legitimacy, even though this globalization is on a
‘shifting scale’ according to different domains. At the
same time, that evolution has been facilitated largely
by the collapse of the Soviet Empire, which however
gave free rein to an unexpected ‘pent-up nationalism.’

An additional phenomenon of ‘cultural melting
pot,’ together with the prevalence of English as an
international language and the mixing of populations

and cultures, be it on the virtual level with Internet or
in reality with population migrations and immigration
to rich countries, the whole constitutes an evolution
whose effects are particularly difficult to integrate in
homogeneous cultures typical of classical nation-
states.

Habermas states the problem in terms of a relatively
simple alternative, at least on the politicoeconomic
level: either the most threatened nation-states will
withdraw in neoprotectionist tentatives bound to fail,
or they will try to reach ‘the same level as the markets,’
which entails their entering some sort of supranational
integration. The world of culturally homogeneous
nation-states will fade away leaving the stage for new
mixed entities, particularly on the level of cultural
homogeneity (Habermas 2000).

The big question whether the process of globaliz-
ation will dissolve nation-states into new and necess-
arily pluralistic entities, or will give rise to renewed
nationalistic demands challenging it, or, yet, whether
the two phenomena will go hand in hand, remains
largely open, even if what can be observed goes in the
sense of the third alternative. In this sense, the
European Union represents the most advanced form
of supranational integration in the world. Since
Europe is also the cradle of modern Nations, an
analysis of the processes taking place there is of the
utmost interest for the future of the Nation.

Comparative sociological studies show that nation-
alism in European nation-states has lost some of its
acuity which favors European construction. However,
reactions of identity withdrawals are manifest from
time to time, illustrating thus the double nature of the
process at work.

‘Eurobarometers’ surveys show that ‘national
pride’—a dimension of nationalism—clearly has de-
creased in intensity since the 1980s. Those who are
very proud of their Nation shift from 41 percent in
1982 to 28 percent in 1994, and this trend is present in
all the countries, with the exception of Ireland and
Greece. Moreover, it is clearly an effect of era and not
of generation (Belot and Tournier 1998).

This does not prevent reactions of national re-
assertion reappearing at the same time in European
countries, which shows that evolutions are not linear.
Witness the sometimes important scores—though
always in minority—of those ‘populist nationalist’
parties. The highest score reached so far in national
elections is that of the Austrian FPO� with 26.9 percent
of votes (at the last legislative elections in autumn
1999). However, it should be pointed out that these
reactions concern less European integration per se as
the waves of non-European immigration which have
marked most of the European States. Apart from the
EuropeanUnion and froman evolution of nationalism
perhaps growing dull with time and with the painful
experience of past struggles, the thesis of the irresistible
vitality of Nation feeds on the renewed violent
outbreaks of center-European nationalisms growing
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on the rubbles of Soviet domination. However, some
authors, like Hobsbawm, question the ‘naturalness’ of
this process. For him, it is more the collapse of the
USSR than the strength of nationalist movements that
made this evolution possible. Alone they would never
have been able to impose themselves without first
finding the way wide open (Hobsbawm 1990).

Another trend, also stemming from the globaliz-
ation of problems, is a potential threat to the nation-
states: that of the multiplication of effective actors on
the international scene.

Beside Nations, some of them lacking in consistency
and some others emerging, and in addition to classical
international organizations and forms of supra-
national integration at various levels of development,
we find entities as diverse as multinational corpor-
ations, non governmental organizations of all types,
terrorist groups, neworganizations based on language,
religion, sport activities, or other, and even entire
civilizations if we are to follow the hotly contested
predictions of Huntington on the future clashes on a
world scale (Huntington 1993).

We find ourselves thus in a world which is not
anymore that of a quasi-exlusively ‘concert of
Nations,’ but in an environment where diverse entities
emerge, making it much more complicated. That
world could be in transition towards new dominant
structures; it can also wallow in the trough of a
relatively chaotic situation, which, for some like Bull,
could be identified with a ‘new Middle Age,’ character-
ized by multiple loyalties towards entities more or less
defined by territories (Bull 1995).

Whether this strange ‘back to the future’ takes place
or not, one thing is sure: the future of the Nation is
uncertain.

See also: Citizenship, Historical Development of;
Citizenship: Political; Community Sociology; De-
mocracy; Democratic Theory; Globalization: Pol-
itical Aspects; Globalization, Subsuming Pluralism,
Transnational Organizations, Diaspora, and Post-
modernity; Identity: Social; National Character;
Nationalism: Contemporary Issues; Nationalism:
General; Nationalism, Historical Aspects of: The
West; Nationalism, Sociology of; Nations and Nation-
states in History; Religion: Nationalism and Ident-
ity; State and Society; State Formation; State,
History of; State, Sociology of the
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National Character

National character is an expression which describes
forms of collective self-perception, sensibility, and
conduct which are shared by the individuals who
inhabit a modern nation-state. It presupposes the
existence of psychological and cultural homogeneity
among the citizens of each country, as well as the idea
that each nation can be considered a collective
individual, with characteristics analogous to the em-
pirical individuals who are its inhabitants. The noun
character seeks to describe a universal aspect of social
life—simultaneously an internal dimension to the
existence of individuals and an external one, ob-
servable through collective behavior. The adjec-
tive national situates this universal aspect of social
life in the specific context of those social units we call
nations.

Since it was first formulated in Europe during the
second half of the eighteenth century, the idea that the
inhabitants of each nation possess psychological and
cultural characteristics in common, which confer upon
them identity and distinguish them from others, has
always been a part of the ideology and practice of
nationalism. Hence its double status, being simul-
taneously a descriptive and a prescriptive expression.
On the one hand it describes communities of custom,
forms of being and feeling, on the other it serves to
make legitimate claims for sovereignty and forms
of political action. One refers to the essence of
each people or nation, the other supposes that col-
lective action can serve to favor or even to mold the
national character of a political community in the
making.

During the 1940s and 1950s, the expression
national character gained scientific legitimacy within
the so-called North American anthropological school
of Culture and Personality, to the point of designating
an object of study and a university specialization:
national character studies. From then on, it has been
at the center of various academic controversies, where
many have questioned its theoretical status, attribut-
ing its scientific shortcomings to its close relationship
with the essentialism characteristic of nationalist
ideologies. Yet recently, social theory studies inter-
ested in understanding the social force of feelings of
national belonging and the new forms of nationalism
have turned once again to the expression. What
distinguishes this trend from national character
studies is the fact that there is no attempt to attribute

any theoretical status to the expression; instead,
current studies are more concerned with the expression
national character as an object, a practical category
used in the discourse and action of the social agents
and groups which one seeks to understand (for an
argument in favor of the study of the categories of
national identification as ‘practical categories’ see
Brubaker 1996).

1. National Character and Nation-states

Questions dealing with national self and unself have
been historically associated with the origin of nation-
states and with international relations. While the
processes leading to the emergence of new nation-
states served to substitute older national elites for new
ones, redefining the borders between countries along
the way, the belief in the singularity of one national
character, also demanded the recognition of a plur-
ality of national characters from which it became
necessary to differentiate.

One of the most detailed examples of the relation-
ship betweenwe-ideals and we-images in the formation
of nation-states can be read in Norbert Elias’ studies
of the Germans (see Elias 1994, 1996). Discussions
concerning ‘national character’ in Germany emerged
within the context of an encounter between new
intellectual figures and a public capable of under-
standing and identifying with them. The poetry and
philosophy of the second half of the eighteenth century
(authors such as Herder, Schiller, or Goethe and
movements such as Sturm und Drang) celebrated the
ethic and aesthetic community grounded in the con-
cept of Kultur, whose principal, distinguishing element
was the use of the German language in opposition to
the French spoken in the German courts by the social
elites of the time. One century later, when the heirs to
this intellectual tradition, backed by sections of the
military and the old imperial nobility, established
themselves within the German nation-state, words
such as Kultur (alongside words such as Volksgeist and
Zeitgeist) had already become ‘nationalized,’ thus
designating the we-ideals and the we-images of social
groups in a larger scale and describing forms of
collective self-perception and the ‘German National
Character.’

The diffusion of the nation-state as a means for
organizing social life (see, for example, Balibar 1991
[1988] and Anderson 1983) brought about similar
processes in other areas of the world. At the start of
the twentieth century, and particularly after World
War I, the end of the old Empires served to re-
invigorate nationalist ideologies in central and eastern
Europe. Ideas about the national character of the
Hungarians, Poles, Czechs, Romanians, Croats, and
Serbs began to inform the unification policies of new
states. By then, however, debates about ‘national
character’ were no longer confined to European
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intellectual circles. In America too, the most renowned
authors were those who succeeded in describing the
traits of the ‘spiritual community’ to their compatriots,
who then recognized themselves in these. Their texts
and ideas served as a guide for state politics, spreading
beyond the literate elite and onto other social groups
in the process of nation-making (particularly through
the expansions of literacy and the school system). In
Spanish-speaking America one of the best examples
may be the Mexican writer Manuel Gamio, author of
well-known statements on what it means to be Mexi-
can, centered on the relations between the descendants
of pre-Hispanic peoples and the Spanish (Gamio
1916). In Portuguese-speaking America the best ex-
ample is Gilberto Freyre, remembered as the author of
one of the most influential representations of Brazilian
national character, based on the idea of miscegenation
between Whites, Blacks, and Amerindians (see Freyre
1933). Among the many similarities between the two
authors is the fact that during the 1920s both resided in
the USA and studied under the German anthro-
pologist Franz Boas at Columbia University. Boas is
largely recognized as one of the intellectual fathers of
the Culture and Personality school which later served
as an inspiration behind national character studies (on
the Culture and Personality School see the articles
collected in Stocking 1986).

2. National Character Studies: A War-time
Anthropology

The Culture and Personality School was marked by
two main ideas. The first, based on the concept of
primary socialization, sought to explain the relation-
ship between types of culture and types of personality
based on the experiences of childhood (see Mead
1928). The second, centered around the idea of
patterns of culture, intended to describe and psycho-
logically profile cultural configurations and the types
of personality associated with them: each culture,
although made up of fragments from different origins,
developed a specific ‘style,’ capable of bringing about
its unification as a synthetic totality and, at the same
time, distinguishing it from other cultural units (see
Benedict 1934). Even though the relationship between
the concept of patterns of culture and the theories
concerning German national character were very
explicit (in her books, for example, Benedict mentions
Dilthey and Spengler), the use of the concept was
primarily restricted to primitive or simple (i.e., non-
national) social forms, the traditional object of an-
thropological inquiry.

The use of these ideas in attempts to understand
cultural configurations and personalities within
national communities was, in fact, closely tied to the
experience of the extreme and intense form of in-
ternational relations which is war. For it was im-
mediately after North-American intervention in

World War II that a group of anthropologists (fore-
most among them were Gregory Bateson, Ruth
Benedict, Geoffrey Gorer, Clyde Kluckhon, Ralph
Linton, Margaret Mead, Rhoda Me� traux, and George
P. Murdock) became involved with the Office of War
Information, intending to place the theories and
methods of social anthropology at the service of the
war effort. Its first goal became to produce a statement
about national character which would help maintain
the high morale of Americans during the conflict.
Soon afterwards, its activities turned towards attempts
at understanding allied and, specially, enemy nations.

The end of the war led to what would later be
considered themost convincing evidence of the efficacy
of national character studies. After Japan’s sur-
render, the American government decided to maintain
the Japanese emperor in power, as had been recom-
mended by the Office of War Information in a
memorandum signed by Gorer. This helped to ensure
stability in postwar Japan and to guarantee that,
despite Hiroshima and Nagasaki, a new state of
equilibrium between the two countries could be
established. This concurrence between US foreign
policy and the anthropological analysis of the place of
the Emperor in Japanese culture has been cited ever
since as a fine example to the kind of ‘applied
anthropology’ which national character studies
allows.

But it was in the early 1930s that anthropological
solutions to ‘practical’ problems began to be elabor-
ated in the USA. Up until World War II, applied
anthropology had been a matter for internal affairs,
aimed at solving problems derived from American
cultural and social diversity. In shifting the field of
applied anthropology to external affairs, national
character studies crossed a significant threshold in
the history of anthropology. According to the division
of labor established between the disciplines at the time,
anthropology had been confined largely to the study of
social forms different from those of the observer, and
thus different from national societies and cultures.
Now, for the first time, anthropologists began to deal
explicitly with nation-states as an object of study. The
discussions which then followed went beyond the
concerns of anthropologists alone, and began to
interest all those who sought to comprehend national
forms of social and cultural life (for an analysis of the
relations between theory and politics in national
character studies, see Neiburg and Goldman 1998).

First the USA and the Americans, then Japan and
the Japanese, Germany and the Germans, Great
Britain and the British; a little later (already in the
context of the Cold War) Russia and the Russians,
Poland and the Poles (see, for example, Gorer and
Rickman 1950)—all came to be treated as cultural
worlds susceptible to analysis on the basis of the same
categories used in the study of so-called ‘simple
societies,’ those to which, until then, the majority of
anthropologists had restricted their attention. Fron-
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tiers between countries were treated as cultural, and
cultural frontiers were treated as national, thereby
delimiting new objects for analysis. The context of war
and of conflicts between nations demanded, however,
a methodological ‘development’: ‘studies of culture at
a distance’ (see Mead and Me� traux 1953, Mead 1953).
Anthropologists, prevented from carrying out the
traditional task of prolonged participant observation
in the field, would now interview immigrants, analyze
novels or films made in other countries, or examine
media productions, so as to reach those cultural
universes which were always qualified as national.

So began a tradition of research based on empirical
sources which can still be recognized today, and not
only in anthropology but also in other disciplinary
traditions interested in the study of national cultures
or societies (notably the so-called cultural studies). Yet
it is interesting to draw attention to the paradoxical
nature of the idea of ‘studies of culture at a distance’
for, in studying nation-states, researchers were socially
and culturally ‘closer’ than traditional anthropologists
in relation to their objects. Thus the fact that tra-
ditional methods and practices of anthropology (such
as participant observation) were rarely made use of
seems to have more to do with the specific properties
of the object of study (or with the nature of the
relations between researcher and object) than with the
supposed impossibility of direct access to it.

3. National Character Reframed

In the theoretical debates concerning the expression
‘national character’ we can recognize some of the
main questions surrounding contemporary discus-
sions on the status of the nation-state as an object of
the social sciences. One finds arguments in favor of the
need to renew theoretical models in order to con-
ceptualize empirical objects which need to be thought
of as a historical novelty—such as those connected
with processes of decolonization, localization, and
transnationalization of social and cultural life—or
denunciating the supposed limitations behind theor-
etical models whose origin would be a mere reflection
of the world of nation-states which these models were
developed to explain in the first place.

The main objections to national character studies
can be summed up in three points. First, cultural
patterns (obtained through the direct observation of
empirical behavior) may become the principles
through which one then seeks to explain these very
patterns—a vicious circle which appears to be charac-
teristic of culturalism in general (for a critique, see
Kuper 1999). Second, observed behavior in a fraction
of the society analyzed would then be abstracted and
attributed to all nationals, without a critical enquiry
into the social position occupied by that fraction
within national society. As such, the idea of national

character would serve to disguise a more profound
sociological reality; it would become an ‘ideology’ in
the Marxist sense. Finally, in its rush to discuss racist
theories, the Culture and Personality school (and, by
extension, national character studies) may have
shifted from a biological essentialism to a cultural or
psychological one, which may then lead it to neglect
other dimensions of social life, fundamental to an
understanding of national realities and the elaboration
of feelings of national belonging—such as institutional
aspects related to the presence of the state, or the
relations of differentiation, force, and domination
between social groups (see Leite 1969 [1954]).

In an article first published in 1942, Gregory
Bateson outlined what remains the most convincing
argument in favor of studies of national character.
First, he argued that the fact that national characters
are constructs does not mean that they do not exist
and therefore do not serve to emphasize cultural and
social differences. Second, he affirmed that to speak of
national character does not imply cultural unifor-
mity, but can, on the contrary, stress the existence of a
system of differentiations organized in relation to a
pattern (a set of stereotypes) recognized as being
dominant. In this sense, national borders (political,
cultural, and ‘character-based’) would serve as a good
example of how something which is socially generated
can lead to certain effects, acting on the forms of self-
perception of the very communities which they differ-
entiate and constitute, ultimately affecting ways of
feeling, living styles, and moral configurations (for a
similar argument see M. Mauss’ 1969 [1921]) classical
text; good examples of anthropological studies head-
ing in this direction include Handler (1988) on the
objectification of national cultures andHerzfeld (1993)
on the social productivity of national stereotypes).

Feelings of national belonging and national forms
of organizing social life are, like the Roman god Janus,
two-faced. One face is that of the solidarity between
nationals, between those who stand united through a
relatively homogenous social and cultural base. The
other reveals itself at the national borders and the
attempts at imposing them and re-enforcing them,
through exclusion and nationalist violence. The so-
ciological and anthropological understanding of both
faces—as well as of the social force of feelings of
national belonging, which are, in effect, the basis for
their existence—constitute one of the central themes in
contemporary social science. A careful examination of
the diverse contents of the discussions brought about
by the idea of national character shows us how an
advance on this understanding must pass through
three theoretical frameworks: we must situate feelings
of national belonging alongside other modes of social
belonging and identification (ethnic, racial, regional,
transnational) as a means of discovering what they
may owe to (and reveal about) the universal properties
and forms of social life; we cannot ignore the historical
and sociogenetical processes behind the formation of
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categories of identity and the homogenization of forms
of being and feeling; and, finally, it is essential to
situate the comprehension of national characters as a
dimension of the processes which objectify realities
(cultures, societies, identities, stereotypes, etc.), both
national and international.

See also: Benedict, Ruth (1887–1948); Cultural
History; Cultural Variations in Interpersonal Rela-
tionships; Culture and Emotion; Education: Anthro-
pologicalAspects; Elias,Norbert (1897–1990);Gender
and Feminist Studies; Gender and Feminist Studies in
Economics; Gender and Feminist Studies in History;
Gender and Feminist Studies in Political Science;
Gender and Feminist Studies in Psychology; Gender
and Feminist Studies in Sociology; Gender Ideology:
Cross-cultural Aspects; Mead, Margaret (1901–78);
Nationalism: Contemporary Issues; Nationalism:
General; Nationalism, Sociology of; Psychological
Anthropology; Religion: Nationalism and Identity;
Sexual Orientation: Biological Influences; Values,
Anthropology of
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National Health Care and Insurance

Systems

All national governments have some policies regarding
healthcare for their citizens. National Health Care�
Insurance Systems (NHC�I) are distinguished by two
characteristics. First, the government sponsors or
coordinates a system of healthcare service delivery or
insurance. Second, this system aspires to guarantee the
benefits of modern standards of medical care to all, or
virtually all, citizens, and comes reasonably close to
achieving that goal.

Government public health measures such as sani-
tation are not NHC�I because they do not focus on
individual medical services. National systems to pro-
vide subsets of care, or care to subsets of the
population, such as primary care clinics for the poor,
are not NHC�I because they do not provide the full
range of modern medical care to virtually all citizens.
In any given instance, also, theremaybe disagreements
about whether the aspiration is achieved: for instance,
whether ‘waiting lists’ mean that adequate care is not
guaranteed. Certainly no system meets all possible
demands. Each nation also will have its own definition
of the necessary extent of medical benefits. Never-
theless, the definition here fits common and scholarly
understandings.
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All advanced industrial countries, save the USA,
have NHC�I systems. A number of countries that are
nearing that status, such as South Korea and Taiwan,
have created systems that may be said to meet the
standard. However, in many countries that have
aspired to meet the standard, such as much of Latin
America and the former Soviet bloc, healthcare
systems fall sufficiently short that most observers
would say the aspiration is not reality.

NHC�I systems are of interest to the social sciences
because they are large portions of modern economies,
with direct impact on every person’s life.

Care may be guaranteed, as in Germany, by
providing insurance. The government will regulate or
provide incentives to create healthcare providers, but
the national system mainly reimburses individuals or
pays directly for the cost of care provided from outside
the system.

Alternately, as in the UK, the government may
operate a care delivery system and guarantees access,
with lowor no fees, to that system.Normally, however,
some providers (such as general practice physicians)
will contract with, rather than be employed by, the
system.

Although structured and supported by national
governments, the key operating bodies in these systems
rarely are units of that government. In Canada, each
province acts as health insurer to its citizens, within
the five principles of the Canada Health Act. In
Germany, most individuals are insured through one of
hundreds of sickness funds, nonprofit public law
bodies. In Japan, one major fund is run by the national
government, but most citizens are in funds sponsored
by corporations for their employees, or by local
governments. In Sweden, county governments manage
delivery systems.

These approaches may be combined in varied ways.
In Australia, state governments operate public hos-
pitals, but the national government insures physician
and other ambulatory services. In the Netherlands,
sickness funds cover most medical expenses but
government insurance covers ‘extraordinary’ costs
such as long-term care.

1. Similarities

In spite of their differences, NHC�I systems tend to
share fundamental attributes. Any national healthcare
or insurance scheme is a system of shared savings, to
which many people contribute so that, if any one
happens to get sick, they will not have to rely on their
own resources to pay for their medical bills. Hence,
whether specifically a ‘care’ or ‘insurance’ system, all
socialize risk, and so insure.

Except in Switzerland, most citizens are compelled
to affiliate with some, usually a specific, insurer or
delivery system. In Germany and the Netherlands,

upper-income individuals are allowed to purchase
private insurance; in Switzerland, three-quarters of
citizens are not compelled to have insurance, but all
have strong financial incentives to insure.

The systems uncouple access to care from ability to
pay for it. The elderly, having far more expensive
needs than the average, always pay less than their
costs. A family with five children will pay no more
than a childless couple with the same income. High-
earners pay more than low-earners.

All systems remove or drastically reduce price
constraints on consumption of healthcare services, so
require alternate methods to allocate scarce resources.
These methods are the object of intense political
conflict.

Whether formally part of a nation’s ‘social security’
scheme or not, all these systems are part of a nation’s
social protections. Healthcare, however, is always
much more administratively difficult and contentious
than systems such as pensions and unemployment
compensation, because of the need to work with
and�or regulate healthcare providers.

2. Co�erage, Benefits, Equity

The scope of protection varies across countries. Basic
hospital and physician services are always covered.
Pharmaceutical benefits, however, are part of the core
package in Germany and Japan but not in Canada.
Coverage of dental and long-term care varies widely.
Abortion is covered in some countries but not others.

All systems protect beneficiaries from excessive
financial loss, but they vary as to the extent of costs
that individuals may face, and the equality of potential
burdens. In Canadian provinces, everyone has the
same mandatory insurance for the basic benefit pack-
age, but some services, such as outpatient pharma-
ceuticals, are not covered for all citizens. In Germany,
about a fifth of the population is not required to join
the sickness funds, half of these have private insurance
instead, and individual sickness funds have had
different risk profiles, so some have had higher costs
than others. In Germany and Canada, individuals face
no or trivial charges for most covered care; in Japan
and France, the basic insurance requires that they pay
20 or 30 percent of charges for many services.

All NHC�I systems provide more equal access to
care than in the USA, and all provide a better
guarantee than those same countries had before their
systems were developed or completed. Nevertheless,
no system creates equal access.

Access may vary for geographic reasons. Rural
areas almost always have inferior hospital care.
Capital cities and university centers tend to be ad-
vantaged. One of the arguments for a national
healthcare, rather than insurance, system is that direct
control of delivery should make redressing supply

10300

National Health Care and Insurance Systems



imbalances easier; but experience shows that promise
is hard to keep.

Nor can the NHC�I scheme address all inequalities
in resources. This is not simply a matter of finance: ‘the
well-educated and assertive patient is best able to
make a particular system work at some level of
satisfaction’ (Rosenthal 1992). But monetary re-
sources affect ability to pay cost sharing, to access
national systems, and to obtain uncovered services.

The role of private insurance within each system
significantly influences equity of access. Where private
insurance is only allowed for uncovered services, as in
Canada, it only affects access to those services. When
private insurance pays for cost sharing in a NHI
scheme, as in France, its holders will face fewer cost
constraints than those without private insurance, and
may consume more within the basic scheme. In
Australia and the UK, people may buy private
insurance for the same services covered by the national
scheme. They do so to get access to private hospitals or
‘private’ beds in public hospitals, so as to ‘jump the
queue’ for relatively elective procedures.

In short, NHC�I systems are meant to guarantee a
social minimum, not equality of care. Each system has
chosen, and may modify, a level of equity. All include
a norm that applies to the great bulk of the population,
some ‘safety valve’ by which a privileged minority can
do better, and some shortages for the minority who
face special barriers such as language and location.

3. Analytic Issues and Approaches

Many questions about the development and behavior
of NHC�I systems are part of the study of the welfare
state more broadly, or of the sociology, economics,
and politics of medical care. Nevertheless, certain
issues are peculiarly salient to the study of NHC�I
systems. Any state’s effort to structure healthcare so as
to provide a social minimum of care, at reasonable
cost, with enough acquiescence from medical pro-
viders to have a functioning system, raises the fol-
lowing concerns:

Reasons for, and how to limit, growth in spending.
The effects of different ways of organizing the

guarantee, such as insurance versus care systems, or
national versus local government influence

Governance of the medical profession, given the
state’s interest in equity and cost control. A related
concern is how relations between the paying organ-
izations and the medical profession affect the re-
lationship between physicians and patients

Effects of NHC�I policies on health outcomes, with
special interest in ‘health’ as opposed to ‘delivery of
medical services.’

In addition to these particular concerns, the study of
any phenomenon yields a literature on the origin,
development, and internal dynamics of any given

system or the phenomenon more broadly. This in-
cludes discussions of individual cases (e.g., Eckstein
1958, Stone 1980) or comparative studies (e.g., Glaser
1991, White 1995).

Social science’s contributions to answering such
questions are mixed. Often there are too few obser-
vations relative to the number of variables to have
convincing results. For instance, there are at least as
many ways of organizing the guarantee as there are
systems. Different analytical perspectives, such as the
attitudes of economists and sociologists towards
markets, also can lead to different conclusions.

Nevertheless, significant contributions include em-
pirical work that documents social ills, dating back to
the nineteenth Century. During the post-World War
II period when most advanced industrial societies were
completing their national guarantees, much of the
study of NHC�I systems could be viewed as, in
Richard Titmuss’ (1966) term, the study of ‘social
administration.’ This meant application of the per-
spectives of various disciplines: sociology to explain
the division of labor in medicine and its effects on
administration and production; an eclectic economics
to explain cost and efficiency trends; and public
administration theory to organization issues.

More recent evolution of NHC�I systems has
created a role for the social sciences in management
and policy choice. Budgeting and policy debates create
a demand for evaluation of the return on alternative
social investments. These normally measure effects on
the population as a whole, or particular groups.
Therefore governments have encouraged the devel-
opment of both health economics and health services
research (HSR).

Studies that show medically unexplained variation
across regions in rates of different procedures have
been used to de-legitimize physicians’ claims to ex-
pertise. The economic and HSR perspectives more
generally suggest that resources should be allocated
not by professional assessment of individual patients’
needs, but in accordance with statistical studies of
populations. The most prominent forms of social
science analysis of NHC�I systems (or medical care in
general) thus serve payers’ interests in challenging the
medical profession’s control of resource allocation
(Belkin 1998).

In resisting the population focus, medical providers
are not simply representing their parochial interests.
NHC�I systems offer protection at moments of fear
and pain, especially relief from worry about paying the
bills when simply getting well seems challenging
enough. If medical procedures offer even minimal
hope at a desperate time, then the case for NHC�I
systems is that a politically decisive coalition does not
want to live in a society that divides its citizens into
those with hope and those without. From this per-
spective the emphasis on population averages, or even
health outcomes, misrepresents the function of
NHC�I systems.
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4. Origins, E�olution, and Prospects

Economists tend to explain government involvement
in healthcare finance and delivery as a response to
‘market failures’ (Arrow 1963).Yet it is not an example
of government replacing the market, because much
healthcare historically has been financed and provided
by neither. European sickness funds are the de-
scendants of guild sickness andburial expense arrange-
ments, in which membership in a continuous economic
community (not something that could be purchased)
was the basis for shared protection. Workers without
that basis formed ‘friendly societies.’ Religious orders
organized and staffed hospitals, while physicians
provided some services in these hospitals without
charge. When government was involved, it was largely
local government, particularly public hospitals in
urban centers.

NHC�I systems were created as governments trans-
formed and expanded these varied arrangements into
‘stable systems of social protection for their entire
populations’ (Glaser 1997). Industrial workers were
included first. The German Kaiser’s speech to the
Reichstag on November 17, 1881, in which he pro-
posed compulsory sickness insurance for urban
workers, is conventionally viewed as the beginning of
this development, but there were precedents of a sort
within Prussia (Zollner 1982).

The Kaiser’s Chancellor, Otto von Bismarck, con-
ceived health insurance as part of a package of social
protections thatwould bind urbanworkers, whomight
otherwise be a revolutionary threat, to the state.
NHC�I often was a reformist initiative, promoted by
conservative forces interested in buttressing the devel-
oping capitalist economic order, while radical social-
ists viewed it as a palliative, not fundamental reform
(Eckstein 1958).

While new funds had to be created to cover workers
whose workplaces or crafts could not support in-
surance, the early mandatory systems were largely
based on pre-existing funds. Thus workers were
gathered into different risk pools, with varied income
and cost profiles that meant insurance was more of a
burden for some than others. Funds had substantial
independence in their governance and operation.

NHC�I systems then expanded by bringing suc-
cessive social groups into the mandatory framework.
This took a very long time: in Germany, agricultural
workers were not included until 1972. Retirees gen-
erally were not in the original arrangements, and their
inclusion required special financing. Where some
citizens have never been included in the mandatory
scheme, as in Germany and the Netherlands, govern-
ments over time have subjected the remaining private
insurance to extensive regulation, so as to minimize
adverse selection between the sectors. Inclusion of the
more resistant groups (farmers, white-collar em-
ployees) has often required some concessions about
financial terms. At the same time, one of its purposes

has been to include higher-income groups whose
contributions could be used to help subsidize the
remainder. Since the 1970s, rising costs per patient and
economic change have made many employer- or
locality-based funds impractical, and the hundreds or
thousands of funds in given countries have con-
solidated significantly. Hence there has been a con-
tinual evolution towards more aggregated pooling of
risk.

Governments have also become more directly in-
volved in managing the supply side of care. That is
most evident in the national healthcare systems;
indeed, the British opted for the National Health
Service, rather than extending insurance, in large
measure because it seemed that only state power could
remedy shortages and maldistribution in the supply of
physician and hospital services (Titmuss 1966,
Eckstein 1958). Central control has been reduced by
the historic role of municipal or state governments in
hospital finance. Yet as local financing sources become
less adequate to the costs of modernmedicine, national
governments, even in sickness fund systems, have
increasingly used control of capital or regulation to
allocate healthcare capacity.

When mandatory insurance covered only a portion
of workers, and funds were substantially self-
managed, funds in many countries sought to control
costs by entering into selective contracts with pro-
viders—an approach nearly unanimously condemned,
by physicians, as ‘contract medicine.’ As coverage was
expanded, ‘closed panels were eliminated in all
countries,’ in order to win acquiescence from phys-
icians. ‘All national health insurance laws eventually
guaranteed the subscriber’s free choice of primary
doctor’ (Glaser 1991).

Except where coverage was not yet universal, as in
Australia, cost control has dominated the policy
agenda since the early 1970s. Where the system is
financed from tax dollars, the argument has been that
rising costs, by increasing public deficits, would
depress economic growth. Where finance is mainly by
payroll contributions (as in the sickness fund systems),
the argument has been that these proportional charges
on top of wages depress hiring, so create unem-
ployment.

Governments therefore have taken an increasingly
active role in cost control, even where the funds are
technically independent (as in Germany). They have
limited capital investment; created or encouraged
standard fee schedules and restrained those fees;
created measures to limit the quantity of services, or
compensate with lower fees; imposed budgets on
institutions whose total expenses could be capped,
such as hospitals; and imposed new cost-sharing or
even ‘de-listed’ a few services. These measures sig-
nificantly slowed cost increases during the 1980s, but
increasing economic pressures meant that, even where
costs grew very little as a share of GDP, political
pressure to restrain costs further remained intense.
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As these measures have increased dissatisfaction
within the medical profession, whose incomes are at
stake, they also have been highly unpleasant for the
regulators. The result in the 1990s has been three
common initiatives, pursued to varying degrees in
many countries.

The ‘outcomes movement’ seeks to save by pro-
viding only ‘appropriate’ care, on the theory that there
is lots of unnecessary, inappropriate care. By requiring
some oversight of the individual decisions of clinicians,
however, even the hard-to-criticize emphasis on results
poses political challenges. In an ideal world, the
medical profession would eliminate such ‘waste’
through collective self-regulation, but such corporatist
self-governance is difficult even in Germany.

‘Decentralization’ is touted as a way to save by
adjusting capacity more closely to the ‘needs of the
community,’ usually assumed to mean less hospital
care and more ‘community-based care.’ But people in
communities tend to like hospitals, and the mantra
that ‘hospitals are expensive places’ so money could be
saved by substitution, though an old chant, may often
be false.

Finally, there have been many initiatives to use
‘market mechanisms’ of some sort—basically selective
contracting—to control costs. There is little evidence
that these have saved money, perhaps because they
have not been allowed to operate in ways that would
threaten the underlying socialization of risk and costs
that is fundamental to NHC�I systems (Saltman
1995).

These three reform approaches contradict earlier
trends. Decentralization and selective contracting, in
particular, might ultimately threaten the risk-pooling
that is the basis for NHC�I systems. Are these
common reform proposals part of a broader trend that
threatens survival of the NHC�I systems? Perhaps,
but there have been countervailing trends, such as the
elimination of barriers that segregated lower-income
Germans into more expensive funds, in the 1990s.
Perhaps the much-touted reform trends are just failed
stratagems by governments to control costs but avoid
blame. If so, NHC�I systems are likely to continue to
evolve in unique ways in each country, but remain
basic aspects of virtually all advanced industrial
societies.

See also: Health Care Markets: Theory and Practice;
Health Care Systems: Comparative; Health Insurance:
Economic and Risk Aspects
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National Innovation Systems

National Innovation Systems (NIS) are nationally
distinct configurations of institutions and organiza-
tions that structure the development, diffusion, and
use of new technologies, products, and processes in
different ways. They typically include the institutions
and organizations undertaking research and devel-
opment, state science and technology policies, the
financial system, the education and training system,
labor market institutions, and the organization and
strategies of dominant firms.
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1. The De�elopment of the Concept of National
Inno�ation Systems

National innovation systems became the focus of
extensive research and comparison in the mid-1980s as
the result of four important factors. First, both policy
makers and academics had become increasingly dis-
satisfied with the earlier linear model of knowledge-
push innovation, which viewed technical change as
being largely driven by research in the pure and
applied sciences. Science and technology became
understood as separate arenas of knowledge pro-
duction and evaluation that developed interdepen-
dently in a variety of ways, and much technical change
occurs within production organizations and technical
communities (Freeman and Soete 1997).

This intellectual shift was reinforced, second, by an
increasing awareness of the importance of informal,
tacit knowledge in developing and implementing
technological changes among economists, socio-
logists, and other researchers studying innovations.
This, in turn, emphasized the highly contextual and
local nature of much technological knowledge and its
dependence on historically determined skills and
search routines. Rather than being seen as a publicly
available and readily accessible pool of formal knowl-
edge, technology became viewed as more institu-
tionally variable and costly to transfer and to use.

Third, the rise of Japan as a leading industrial
power, together with the rapid economic development
of newly industrialized countries such as South Korea
andTaiwan and the relative decline of theUS economy
in the 1980s, stimulated considerable interest in alter-
native ways of organizing capitalist economies, es-
pecially variations in the role of interfirm networks
and the coordinating role of the state (see, for example,
Orru et al. 1997, Whitley 1992). Together with a
number of studies of different forms of European
corporatism and the organization of business interests
(see, for example, Streeck and Schmitter 1985), this
growing concern with the differences between national
and regional systems of economic coordination and
control, and their institutional interdependences, high-
lighted the considerable variations in innovative per-
formance between the major industrial economies.

This broad concern with national success in de-
veloping and implementing new technologies led,
fourth, to more systematic comparisons of national
variations in sectoral specialization and technological
development as policy makers and researchers began
to study how and why firms from different kinds of
countries were more effective in some industries and
technologies than others. These variations have in-
creasingly been seen as depending on societal institu-
tions as well as upon the formal system of knowledge
production and diffusion.

These shifts in perceptions and concerns among
researchers, policy advisors, and policy makers
encouraged a number of studies of NIS in the

Americas, Europe, and Pacific Asia in the late 1980s
and early 1990s, as well as leading to a series of debates
about their nature and significance. Two collective
volumes edited by Lundvall (1992) and Nelson (1993)
brought many of these contributions together and
effectively defined this new field of research. A later
collection edited by Edquist (1997) provided some
more systematic cross-sectoral and cross-national
analyses of innovation patterns and their institutional
connections.

There remain, however, considerable variations in
how NIS are understood and how they are related to
variations in technological specialization and per-
formance. Beyond the broad consensus that they
encompass additional organizations and agencies to
those engaged in formal research and development
(R&D) activities, they range from the whole network
of institutions whose activities affect technological
development to those more narrowly and directly
concerned with innovation in firms. Most of the
descriptions of NIS in Nelson’s (1993) book, for
example, focus on the location of R&D activity,
sources of its funding, characteristics of key firms and
dominant industries, and the roles of universities and
state science and technology policies. Broader institu-
tional influences and social structures such as labor
market institutions and the skill credentialing system
are typically not discussed.

This variety of conceptualizations of NIS extends to
the types of innovations produced by them. While
many contributors focus on technological change and
ignore social and organizational innovations, others
explicitly refer to new ways of organizing economic
activities, even if in practice they tend to restrict their
concrete analyses to technical developments. Clearly,
if all forms of novelty in the economic sphere are to be
included in the analysis of innovations, most aspects
of national economies are involved in NIS. On the
other hand, much recent work has emphasized the
importance of organizational change in realizing
the benefits of technological improvements, and
numerous studies of ‘learning organizations’ (Dodg-
son 1993) have highlighted the importance of organ-
izations’ abilities to change their structure and
behavior if they are to remain competitive. Just as
different institutional arrangements encourage dif-
ferent patterns of technical change, so too they vary in
their support for organizational flexibility and risk
sharing, and thus in firms’ ability to reshape them-
selves in rapidly changing economic and technological
environments.

A further aspect of innovations that has become
more central to the analysis of NIS in the 1990s has
been their technological and market radicalness or
discontinuity. Different types of innovation have come
to be seen as more or less likely to develop in
contrasting institutional environments. In particular,
the prevalent pattern of incremental innovations in
assembly and machinery industries in the more collab-
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orative capitalisms of postwar Germany and Japan
has been contrasted with the ability of theUS economy
to generate radical innovations that have led to the
development of new industries, such as biotechnology
and computer software. In such comparisons, NIS are
viewed as distinctive configurations of institutions that
encourage particular kinds of innovation strategies
while inhibiting other ones, and so resulting in
contrasting patterns of technological development.

The concept of NIS has become significant in
understanding how and why market economies de-
velop different patterns of sectoral and technological
specialization and varying rates of economic growth.
As such, it contributes to the general analysis of
capitalist development, especially the comparative
study of differences between types of capitalism and
the role of technical change in these. The importance
of innovation—broadly conceived—and technologi-
cal development for economic growth also means that
NIS are an important concern for policy makers and
advisors as well as for students of technical change.
The realization that innovation patterns vary signifi-
cantly between countries as a result of institutional
differences, such that innovation-led economic growth
involves more than narrowly economic policies, has
accordingly stimulated considerable interest in NIS
among policy makers, especially in the linkages be-
tween institutional arrangements, state policies, and
innovation patterns.

2. Major Components of National Inno�ation
Systems

The comparative analysis of innovative performance
and technological specialization across subnational
regions, countries, and supranational regions involves
a considerable variety of institutions, organizations,
and collective actors. In addition to the public and
private organization of R&D and allied science and
technology policies, these include more general state
structures and policies, the system governing the flow
of investment capital and the evaluation of financial
performance, the skill production, evaluation and
control system, and the nature of firms’ governance
structures and organizational capabilities. These com-
ponents of NIS will now be further discussed.

Universities, state research laboratories (including
those incorporated into national academies of sci-
ence), corporate and collaborative R&D efforts, and
similar organizations for producing formal scientific
and technological knowledge constitute the formal
research systems of industrial societies. These vary
considerably between nation states in terms of: (a) the
balance between public and private provision and
funding, (b) the kinds of industries that conduct R&D
and use its outputs, (c) the predominant kinds and
objectives of research conducted in separate organiza-
tions, and (d) the overall degree of integration and

coordination of research and innovative activities
carried out by different organizations. Where organ-
izational boundaries and goals are fluid and often
overlap, as in the USA, knowledge transfer and the
recombination of different kinds of knowledge for
novel purposes are easier to accomplish than where
organizational objectives and boundaries are strongly
differentiated and maintained, as seems to be the case
for universities and firms in Japan since the war.

A related important component of NIS that varies
between countries is the style and focus of state science
and technology policies. Two major types can be
distinguished. First, mission-oriented approaches con-
centrate resources on a small number of technologies
and public goals—such as military or health ones—
and attempt to achieve significant breakthroughs in
these. Second, diffusion-oriented policies are more
concerned with the development and diffusion of a
range of new technologies that improve firms’ com-
petitiveness in existing industries. Both public re-
sources and the state’s coordinating activities are more
directed towards upgrading existing technologies and
developing new products that build upon current
capabilities in this approach than they are to achieving
radical innovations that transform entire industries.

These contrasting state science and technology
policies are linked to more general attributes of state
structures and behavior that affect innovation pat-
terns. In particular, the overall capacity and willing-
ness of the state to coordinate and direct economic
development constitute key features of market econ-
omies that structure firms’ management of risks and
innovation strategies. Developmental states are those
that take a leading role in organizing new industries
and managing declining ones through the control of
technology licenses, guidance of bank credit allo-
cation, coordinating investment plans, and influencing
market entry and exit. Japan, South Korea, and
France resembled this type for parts of the postwar
period.

Regulatory ones, in contrast, see their roles more in
terms of maintaining general rules of the competitive
game while remaining aloof from particular market
processes and industry developments. The UK and
USA represented this type for much of the twentieth
century. In addition, states vary considerably in their
involvement of intermediary associations, such as
trade unions and employers’ groups, in policy de-
velopment and implementation, as well as their more
general encouragement of collaboration between com-
petitors, suppliers, and customers. This, in turn, affects
the willingness of firms to share risks and information
in the development of new technologies.

A crucial institution in the development of new
technologies is the system governing the flow of capital
and the terms on which different economic agents are
able to obtain investment funds. One important
distinction is between capital market based financial
systems, such as those of the UK and USA, and credit-
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based ones, such as those of most continental Euro-
pean countries, Japan, and South Korea. In the
former, capital is largely allocated through compe-
tition between suppliers and users of funds in large,
liquid stock markets. These markets facilitate investor
entry and exit to and from businesses by providing low
cost transfers of property rights and establishing a
strong market for corporate control.

In contrast, credit-based financial systems allocate
capital through intermediaries such as banks and
insurance companies, sometimes under state guidance,
and such capital markets as exist are small and illiquid.
Entry and exit are more difficult in these circumstances
as there is no large, liquid, and anonymous market for
trading financial claims, which means that invest-
ments, once made, are relatively long term. Investors
thus are locked in to the destinies of their major clients
to a greater extent in these systems. This encourages
more mutual dependence and risk sharing between
credit providing organizations and their larger cus-
tomers, but inhibits radical changes in industrial
structure and investments in highly novel and risky
ventures. As a result, the significant development of
the venture capital industry in high technology sectors
in the USA during the last two decades or so of the
twentieth century has been less evident in credit-based
financial systems.

Increased awareness of the importance of process
innovation and organizational learning in developing
and implementing new technologies has focused at-
tention on the education and training system as a key
component of NIS. This is significant in two major
ways. First, it determines the general level ofworkforce
skills in an economy, and therefore the ease with which
new technologies can be developed, adopted, and
changed. Second, it structures the kinds of skills that
are available to develop and implement particular
kinds of innovations. A broad distinction has been
drawn between education systems that focus on
academic skills to the exclusion or downgrading of
practical ones, such as those in France and Japan, and
those that invest considerable resources in training
children and adults in manual and nonmanual skills
that are prestigious and highly valued by employers.

The dual training systems of Germany and some
Scandinavian societies exemplify the latter. They
typically involve close cooperation between em-
ployers, unions, and local state bodies and integrate
formal training in technical schools and colleges with
practical apprenticeships in firms. These education
and training systems provide highly skilled workers
who are able to learn new technologies and adapt to
innovations. When combined with corporatist systems
of labor relations and restrictions on managers’ ability
to hire and fire workers, such training systems develop
considerable interdependences between employers and
skilled workers so that they have common interests in
skill upgrading and continuous improvement of pro-
ducts and processes. They thus enable and encourage

incremental innovation strategies. Conversely, more
fluid external labor markets facilitate the circulation of
skills and knowledge, and enable new firms to recruit
different kinds of skills more easily than they could in
corporatist societies.

A further important feature of education and
training systems affecting innovation patterns is of
course their development of scientists and engineers,
or formal knowledge producers and developers more
generally. Both the sheer number of doctoral re-
searchers and their distribution between fields are
significant aspects of education systems that vary
between countries. The USA, for example, has de-
veloped a large number of doctoral programs in most
scientific disciplines since the war that produce many
researchers every year. In contrast, the development of
research training programs at the doctoral level is
much less significant in Japan. The proportion of
graduates and postgraduate students in the physical,
biological, and engineering sciences also varies be-
tween Britain, where many more natural scientists
than engineers graduate each year, and most con-
tinental European countries and Japan, where the
reverse is the case. The increasing importance of
formal, codified knowledge in technical change means
that the production of knowledge producers has
become more significant in many industries, both to
generate new knowledge and to absorb, evaluate, and
use new knowledge produced by others.

In addition to influencing directly the pace and type
of technological change through the generation, dif-
fusion, and use of different kinds of knowledge, these
institutions and agencies in the business environment
also affect patterns of innovation through their con-
nections with forms of economic organization and
types of firm. Market economies differ considerably in
the extent to which economic activities are integrated
through non-spot-market means, and how they are,
from the industrial districts of North East and Central
Italy and other European societies to the highly
coordinated postwar Japanese economy, dominated
by large firms, vertical partnerships, and horizontal
inter-market groups. Associated with these different
types of economic coordination and control, or busi-
ness systems, are considerable variations in prevalent
firm type (Whitley 1999). Dominant kinds of com-
panies in twentieth century market economies vary
from the small owner-controlled, highly specialized
enterprise to the large, diversified managerially in-
tegrated corporation that has developed in the USA
and the less vertically integrated and horizontally
diversified Japanese large firm. These different busi-
ness systems and firm types develop interdependently
with distinctive societal institutions and tend to follow
contrasting innovation strategies and patterns of
technological change.

Opportunistic firms in fragmented business systems,
for instance, typically compete by being highly re-
sponsive to changes in market demand and rarely
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commit themselves to any one technology or market
for very long. Innovations made by these kinds of
firms thus tend to be customer driven and imitative
rather than very novel. Isolated hierarchies in com-
partmentalized business systems, on the other hand,
develop complex organizational capabilities for intro-
ducing and marketing standardized products for large
anonymous markets, but without sharing authority
and risks with business partners and employees. They
compete by combining mass production with mass
marketing and driving down unit costs through
formalized routines and systematized procedures.
Innovations introduced by these kinds of firms thus
tend to be restricted to products and processes that are
highly standardized and capable of being sold to a
mass market without being continuously improved or
adapted to different users’ tastes.

Cooperative hierarchies in coordinated business
systems, in contrast, rely more on risk sharing with
partners and skilled workers to develop high quality
products for demanding customers and to upgrade
these continuously. Information in these kinds of firms
and business systems is widely diffused and used to
improve products and services so that innovations are
often quite complex and risky, but essentially build on
existing organizational capabilities and commitments.
They are, then, incremental in terms of current
organizations and alliances, while sometimes being
technically discontinuous.

3. Current Issues and De�elopments

Two major concerns about the concept of NIS arise
from the focus on national units of analysis, on the one
hand, and the idea that institutions, firms, and
technologies constitute coherent systems, on the other
hand. Many have questioned the appropriateness of
concentrating on the nation state as the primary level
for studying technological development, as opposed to
the sector or firm, and others have queried the basis for
assuming that NIS are systemic. These issues are
connected to broader questions about the analytical
purpose of the concept and the sorts of explanations it
could usefully provide. In particular, it is not always
clear how differences between NIS account for varia-
tions in technological change, or indeed exactly what
the concept is intended to explain.

At least three distinct kinds of intellectual enterprise
can be distinguished in considering how national and
systemic are patterns of innovation. First, there is the
comparative analysis of formal innovative activity at
the national level, especially the organization and
funding of designated R&D activity. This has been the
focus of numerous surveys since the war, and reflects
the prevalence of the science push, linear view of
innovation. Since much of this activity is undertaken
in state-supported and�or controlled organizations

and has been the object of many state science and
technology policies, it is not surprising that it mostly
deals with national units of analysis.

Second, there is the comparative analysis of innova-
tive performance and technological development that
focuses on how and why different societies, states, and
regions vary in their sectoral specialization and ap-
parent success in developing different technologies
over time. Insofar as these patterns vary systematically
between nation states because of national differences
in dominant institutions and policies, then the national
level of analysis is clearly the appropriate one. It
should be noted, however, that the intellectual focus
on NIS in this institutionalist approach depends on
innovation patterns, business systems, and institutions
varying interdependently and significantly between
countries. Where they differ more between regions
within states, or between types of institutional environ-
ments that are characteristic of a number of states,
such as the legal and financial systems of the USA and
UK, on the one hand, and those of many continental
European countries, on the other hand, NIS may be
less important than regional or transnational ones.

Third, many studies of technological change and
industrial development focus more on sectoral differ-
ences than national ones. These concern both tech-
nological and economic characteristics of industries.
Technologicalsystemsvaryconsiderablyontwodimen-
sions. First, they differ in the degree of interdepend-
ence of their components, or the extent to which
changes in any one part of the system affect the
operation of other ones, and so whether innovations
are systemic or modular. Second, they differ in their
causal complexity and therefore in the amount of
knowledge required to make them work effectively.
These differences have significant implications for
coordination and control mechanisms that in turn are
dependent upon institutional arrangements for their
development and reproduction. As a result, different
kinds of national business environments encourage
the development of industries with varied degrees of
technological integration and complexity (Kitschelt
1991).

Economic aspects of sectoral technological regimes
comprise four basic factors according to Malerba and
Orsenigo (1996): opportunity conditions, appropria-
bility conditions, the cumulativeness of technological
development, and the nature of the knowledge in-
volved. The first refers to the likelihood of significant
innovations arising from investments in R&D and
other forms of research, the second to the feasibility of
appropriating gains from innovations, the third to the
dependence of any one innovation on previous innova-
tions and competences, while the knowledge base of a
sector varies in its complexity, tacitness, specificity,
and decomposability. These aspects of different tech-
nological regimes generate distinctive patterns of
industrial organization and innovation between sec-
tors that vary in terms of firm size, the concentration
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of innovative activities in a few firms and geographical
dispersion.

In both instances of this sectoral approach, it is
assumed that particular features of production chains
require—through some functional logic not always
explicitly stated—specific kinds of coordination and
control mechanisms such that different sectoral types
develop distinctive patterns of innovation and econ-
omic organization that fit different institutional
contexts. Thus, the critical unit of analysis and
determining factors are sectoral, not national, in this
approach. Each type of industry is characterized by
one dominant kind of innovative pattern and organ-
ization that is standardized across countries such
that institutional variations affect the relative sign-
ificance of different sectors, but not their specific
pattern of coordination and control. National inno-
vation systems from this point of view, then, are
simply combinations of institutions, agencies, and
policies that fit some industries more than others and
so encourage nationally distinctive patterns of sectoral
and technological specialization. They do not in
themselves generate different kinds of innovation and
technical change that compete for sectoral dominance,
and so are not especially systemic.

Contrarily, the institutional approach focuses on
national, or regional, or transnational innovation
systems as more coherent units of analysis because
distinctive institutional arrangements are seen as
important influences on the kinds of firms that
develop, the strategies they pursue, and the capabilities
they develop. Different types of business environment,
public research systems etc., generate different inno-
vation strategies in systematic ways, in this view, and
so constitute more distinctive and cohesive innovation
systems than those described by the sectoral approach.
Patterns of technological development are here con-
sidered to vary more between institutional contexts,
and less between sectors, than in the sectoral approach.

The question of how national and systemic are NIS
depends, then, on whether they are conceived as
varying national combinations of standardized sec-
toral innovation systems and technological impera-
tives, or as distinctive configurations of interdependent
institutions, agencies, policies, business firms, and
patterns of innovations that become established and
reproduced most coherently at the national level in
twentieth-century capitalisms. Clearly, these latter
configurations are more systemic than the former
ones, but need not necessarily be more nationally
specific since that depends on how cohesive and
distinctive are the key institutions and forms of
economic organization at the national level.

This contrast in conceptions of NIS is reflected in
researchers’ intellectual goals and preferred modes of
explanation. The sectoral approach attempts to show
how the coordination requirements of different in-
dustries are more or less fulfilled by the dominant
institutions and policies of each nation state to

produce nationally distinctive patterns of innovation
and technological specialization. More institutionally
focused oriented researchers, in contrast, focus on
how particular types of institutions and agencies
develop interdependently to generate distinctive
innovation strategies and outcomes such that con-
trasting types of innovation and technical change
are systematically produced by different societal
arrangements.

4. Future Directions

This divergence in intellectual goals and strategies is
likely to continue. Policy-oriented researchers,
whether at the regional, national, or supranational
levels, will focus on how public agencies and policies
do, or do not, appear to enhance innovative per-
formance in different contexts. National innovation
systems here are summaries of particular structures
and policies that seem to be connected to innovative
outcomes and are, in theory, amenable to policy
interventions. Levels of analysis are determined more
by units of political and administrative action than by
theoretical frameworks.

Researchers analyzing different forms of economic
organization and the institutional structuring of in-
novations are more interested in contrasting systems
of innovation than in describing different national
patterns of innovative activity. They will therefore
continue to see NIS as particular kinds of interdepend-
ences between institutions, firms, and technical change
that are more or less approximated by those mani-
fested in specific countries. Comparative analyses of
NIS in this approach focus on how distinctive con-
figurations of institutions develop separate patterns of
innovation and technical specialization, and so
reproduce different varieties of capitalist economies.
Future work will concentrate on identifying the
processes through which different kinds of institutions
and organizations generate contrasting patterns of
technical change in different state and regions.

Finally, analysts of sectoral innovation systems and
technological regimes remain primarily interested in
the logics through which different kinds of industries
and technologies develop distinct governance struc-
tures and forms of economic organization. NIS are
here constituted by the interaction between nationally
specific institutions and policies and these logics
resulting in nationally varied patterns of innovations.
Institutions and policies in this approach are con-
strued as the contextual contingencies that modify and
guide the realization of various sectoral logics. Com-
parative research will therefore continue to focus on
how different countries develop contrasting tech-
nologies and industrial structures as the result of such
intersections.

The concept of NIS will remain, then, rather eclectic
and diffuse, reflecting continuing divergences in re-
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searchers’ priorities and concerns. As long as the
nation state remains the primary unit of political
competition and controller of key resources, and
national institutions and policies remain distinctive,
NIS are likely to continue to be analyzed and
compared. However, different researchers will also
continue to understand the term in different ways and
use it for different purposes.

See also: Evolution: Diffusion of Innovations; His-
tory of Science; History of Technology; Inno-
vation, Theory of; Science and Technology, Social
Study of: Computers and Information Technology;
Scientific Academies, History of; Technological Inno-
vation; Technology Transfer; Universities and Science
and Technology: Europe; Universities and Science
and Technology: United States
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National Liberation Movements

National liberation movements (NLMs) constitute a
large spectrum of socio-political movements which
share in common the target of struggling for establish-
ing an independent state for what they consider their

nation within the borders of a territory recognized by
the international community. These movements also
share that they privilege the struggle for the liberation
of their nation over the many other targets of other
social movements, and therefore call their people to
unite around that priority. The very existence of such
movements assumes that the nation either must be
united with a view of constituting a single state, or
must separate from a plurinational state in which it is
included and that is in their viewdominated by another
nation, or has to emancipate from a colonial status
and achieve political independence of that territory.
NLMs have indeed been among the major political
forces which operated mainly in Europe in the nine-
teenth century and later, in the twentieth century,
expanded to Asia and Africa. They have shaped major
changes in the political geography of the modern
world and possibly will continue to do so in some
areas.

There are, of course, different approaches to the
study of this set of important social phenomena. Some
scholars take for granted the pre-existence of the
nation which these movements mobilize, and therefore
focus on the analyses which help in understanding the
reasons for their success (or failure), their strategies,
tactics and ability to mobilize objective realities
operating within the society or in the field of in-
ternational politics which may support their project.

Other scholars focus rather on the relationship
between the deployment of NLMs and the major
changes which singularize the process of moderniza-
tion of the nineteenth and twentieth centuries. Along
with Eric Hobsbawn, Immanuel Wallerstein, and the
Austro-marxists, the author will adopt that specific
approach for the analysis of the NLMs. Comodifica-
tion of production, industrialization, urbanization,
expansion of education—and all these dimensions of
the process of modernization are deeply related to that
of capital accumulation—played, in that respect, a
decisive role in the crystallization of a new type of
community, usually called nation. The new economy
and social life implied an intensified use of written
communications and therefore gave to the language
used for education and in the workplace a role far
greater than it had been the case in premodern
societies.

1. Centers and Peripheries in the Modern World
System

Nations as well as social classes are products of
modern times, even if one can discover ancestors to
them in the past, which anyway have been radically
reshaped by the dominant rationale of capital ac-
cumulation operating simultaneously at the various
local (‘national’) and global levels. In that respect, the
history of capitalism is that of a continuous conflict
between the logic of capital accumulation and that
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through which various other social interests express
themselves. NLMs have their place in that historical
frame, just as the other social movements, particularly
those of the working classes. In fact, these two families
of movements–labor and national liberation—have
represented, throughout at least the nineteenth and
twentieth centuries the major antisystemic forces,
compelling capital accumulation to adjust to the social
interests that they meant to represent.

National liberation refers to ‘nation’ and that term
presupposes certain articulations between this reality,
real or alleged, and other realities such as the state, the
world system of states, the local economy as related to
the world economy, social classes. We owe these
concepts and their articulation into a system to the
different social theories developed in the light of the
nineteenth century European historical experience.
Within this framework, the elaboration of two sets of
theories took place—as it turned out, in counterpoint
to one another: on the one hand, socialism and the
theory of class struggle: on the other hand, nationalism
and the theory of class integration into the nation-
state. Both theories take account of many aspects of
the immediate reality which is marked both by social
struggles ending in deep transformations of capitalism
and even in revolutions, and by struggles between
nation-states ending sometimes in war as well as
national liberation movements ending in many cases
in the creation of new independent states. For pro-
tagonists of these theories, they have proven to be
potent guides to action.

The expansion of capitalism on a world scale has
always been, and continues to be, based on unequal
economic and therefore also political relations be-
tween those areas which constituted themselves as full
fledged centers of the system controlling the global
process of accumulation and those areas which have
been submitted to the logic of that accumulation i.e.,
the peripheries. Therefore, the relationship between
state and nation on the one hand and the economic
system on the other is not similar in the centers and in
the peripheries of global modern capitalism. In the
centers there is a rough coincidence between the state
(whether national or multinational) and an auto-
centric productive system; in the peripheries such a
coincidence is always lacking. That coincidence be-
tween the state, the nation, the high level of capitalist
transformation and the dominant position of such
states in the world capitalist system which led these
central partners to form ‘autocentered’ interdependent
economic units enjoying a high degree of autonomy
vis-a� -vis each other, defines a possible field for
‘national’ economic policy. The instruments of this
policy—the national centralized monetary system,
customs, the network of material infrastructures in
transport and communications, the unifying effects of
a ‘national’ language, the unified administrative sys-
tem, and so on—enjoy a definite autonomy in relation
to the constraints imposed by an economy opera-

ting worldwide. Relations between classes, however
wrought, are relegated to and by the national state.

True, there is no Wall of China to separate these
national systems from the world system that they
constitute. Internal social relationships are partly
dependent upon positions occupied by the national
states, in the world hierarchy. If social relations permit
it, these states can improve their position by pursuing
coherent national policies. This effectiveness in turn
facilitates social compromise and, without ‘abolishing
the class struggle,’ puts definite limits to conflicts.

However, at closer inspection it appears that these
circumstances, pervasive but limited in time to the
nineteenth century, are even more limited in space.
Around a few ‘model’ nation-states, the world of the
capitalist system—structured by different pasts which
in turn lost their legitimacy and efficacy—remains
undefined in the light of an uncertain and obscure
future. Therefore, the problem changes when we quit
the limited framework imposed by the central bour-
geois nation-states. For this forces us to examine more
closely ‘regions’ whether they are organized into the
states or not. Regions are peripheral in relation to
continuously expanding capitalist reproduction. On
this level there is only a central state, i.e., a state which
masters external relations and submits them to the
logic of autocentered accumulation. On different
levels, there are only ‘countries,’ which are admin-
istered from outside as colonies or semicolonies; these
appear to be independent but incapable not only of
molding the outside according to their needs but also
of avoiding their drift and shaping from outside.

The consequence of that fundamental and con-
tinuous contrast between centers and peripheries
immanent to the history of really existing global
capitalist expansion is that ‘national liberation move-
ments’ have been continuously produced by the
uneven development associated with that expansion.
Thesemovements have always pursued the samemajor
target, that of ‘catching up’ with the advanced centers,
through constructing in their turn a modernized
independent autocentered nation-state able to act as
an autonomous participant in the global capitalist
system. They always have nurtured a basic ideology of
modernization and national building. In their struggle
against the dominant forces in the global system,
NLMs have also often attempted to build ‘inter-
national common fronts’ associating the movements
involved. Mutual sympathy, common strategic and
tactic approaches helped in constructing such common
fronts. These common fronts often survived the
victory of the national liberation movements, i.e., after
those movements had conquered political indepen-
dence. Yet these fronts were also gradually eroded by
the very success of the NLMs. The new states pursued
their own policy targets within the global system,
which led to their insisting on their particular interests
and specific strategic and tactical policies aiming at
helping them to achieve them. The similarity with the
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other major antisystemic movement—that of the
working classes and socialism which have built their
own successive ‘internationals’—is striking.

2. Stages of Deployment of the NLMs

Capitalist global expansion has moved through suc-
cessive stages. For each of those stages specific forms
of the relationship between centers and peripheries can
be identified. The NLMs produced in each stage have
therefore been confronted with specific challenges.

During the mercantilist stage of capitalist expansion
(1500–1800) the American continent was conquered
and indigenous populations subjugated when not
exterminated, Africans were imported as slaves, while
migrants from Europe either created autonomous
small production systems (in New England, for in-
stance) or constituted themselves as the local ruling
class operating as a transmission belt for the metro-
poles dominant powers (slave owners and masters of
encomiendas). The NLMs in the late eighteenth
century (the ‘American revolution’) and in the early
1800s (in Latin America) were led by those local ruling
classes of European origin, disregarding the interests
of subjugated peoples (black slaves and indigenous
Indians). Haiti is in this respect an exception. The
common front which was constituted with a view to
excluding European powers from the continent was
quickly captured by the new capitalist center which
emerged in the USA (that is the meaning of the
Monroe declaration in 1823). The pattern of an uneven
relation was gradually constructed in that frame
between the US center and its Latin American peri-
phery. It was only much later, in the twentieth century,
that nationalist bourgeois movements started ques-
tioning that uneven relation, along in some cases with
a revival of indigenous Indian peoples movements.
The Neozapatistas (Chiapas) movement in Mexico is
the most recent expression of that unfinished struggle
for national liberation and social progressive change.

A second wave of NLMs developed throughout the
nineteenth century in central, eastern, and southern
Europe, associated with the expansion of capitalism
beyond its north-western European corner of origin.
In two cases, Germany and Italy, these movements led
to the constitution of new nations, which became new
capitalist centers. Further to the east the three multi-
ethnic autocratic empires (the Russian, the Austro-
Hungarian, and the Ottoman) were assaulted by the
expansion of capitalism, moved by a conjunction of
internal forces (produced by industrialization and the
formation of modern social classes—a bourgeoisie
and a working class) and the impact of external forces
dominating the global system. The dilemma with
which those societies were confronted was the fol-
lowing: could capitalist development flourish within
the frame of such large states, becoming multinational
and democratic, or should they be dismantled on a

more or less national base? In these countries more
than elsewhere the various class struggles (between the
autocratic leading groups of the old regime and the
new bourgeoisie, between the latter and the working
class, between the large landowners—often of different
ethnic origin—and their peasants), the political strug-
gles (for democracy, for socialism) and the ‘national
question’ overlapped and interacted in a complex
manner. The major organizations within the socialist
movement were rather in favor of maintaining the
large multinational state (so was the meaning of the
struggle of the Austro-marxists for cultural auton-
omy). However, the peasant and bourgeois move-
ments favoured ‘national liberation first,’ and that
optionwas finally the onewhich succeeded in imposing
itself.

Simultaneously, during the second half of the
nineteenth century, there was an extraordinary ex-
pansion of global capitalism which conquered Asia
and Africa and colonial (or at least semicolonial)
systems were established there in most cases. The
national question was moving out of Europe and
national liberation movements of a new type started
being constituted, inspired by the local elites and
fractions at least of the new bourgeoisies. The an-
cestors of those NLMs which played a decisive role in
the making of the twentieth century could be identified
at least, in China, India, Persia, Egypt, and Syria,
where it animated cultural revivals (such as the Arab
Nahda) and the first political modern organizations.
These new NLMs related to class issues in a variety of
ways, but in general they gradually became what has
been labeled later ‘antifeudal–anticompradore’ pol-
itical movements, associating in their struggles for
reconquerring the lost national independence and
modernization the ‘external enemy’ (‘imperialism’)
and its local allies (precisely the ‘feudals’ and ‘com-
pradore’). Yet the dominant force among the in-
ternational socialist movement—the social democracy
of the Second International—ignored those new
NLMs, overlooked their importance for the future
and shared the dominant European imperialist
ideology of the ‘civilisation mission’ of colonialism.

The colonization of Asia and Africa has nationally
produced a wave of most important NLMs which
finally won their struggle for national independence
after World War II and played an important role in the
changing of the face of the world since. The NLMs of
Africa and Asia were very different in outlook. The
past and recent history of their peoples, the social
forces, the political and ideological parties and trends
which they represented, their visions of the future of
the societies to be constructed or to be reconstructed,
and its relationships with the West were all subjects on
which they differed. However, what brought them
together was their common project, which included
the completion of the political decolonization of Asia
and Africa. Beyond, the Afro-Asian States which
emerged out of the victories of NLMs after World
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War II all considered that the political independence
they had regained was only the means, the end being
the achievement of economic, social and political
liberation. In the opinion of by far the majority
‘development’ would be possible through interdepen-
dence within the world economy. The NLMs and then
after the new states they created never intended to
‘leave the system,’ or ‘delink’ even if they did not all
share the same strategic and tactical vision of ‘de-
velopment.’ But, to varying degrees, they considered
that the building of an independent, developed econ-
omy and society (even within global interdependence)
implied a certain amount of ‘conflict’ with the West in
its dominance (the radical wing thought it necessary to
put an end to the control of national economies by the
capital of foreign monopolies). Moreover, anxious to
safeguard the independence which they had regained,
they refused to take part in the military struggle at
planet level and to serve as bases for the surrounding
of the socialist countries which American hegemony
was attempting to impose. However, they also thought
that if they refused to be part of the Atlantic military
alliance, this did not imply that it would be necessary
for them to seek the protection of the latter’s ad-
versary, namely the USSR, whence ‘neutralism’ and
‘non-alignment.’

Wilson’s ‘principle of nationalites’ (a state for each
nation), which was restricted to Europe after World
War I, was thereafter partly recognized to Asian and
African peoples by the UN after World War II. Yet it
took several more decades for the NLMs to achieve
their target. That success was favored to a certain
extent by the bipolarity which characterized the
international system in those times.

The coming together of the Afro-Asian states had
already begun by the setting up of the Arab–Asian
group within the United Nations in the late 1940s with
a view to defending the independence of the colonies in
arms. In 1955, the foremost Heads of State of the
countries in Asia and Africa which had regained their
political independence met for the first time at
Bandung. Nasser, Nehro, Sukarno and Chou En Lai
were to have a considerable influence on their times,
even although the experience of the new powers they
represented and to a large extent inspired was very
recent. India and Indonesia had been independent for
barely 10 years, communist China for not quite 5 and
in Egypt the monarchy had disappeared from the
scene only 3 years previously. The struggle for the
achievement of the historical task of independence was
not over: the first war in Vietnam was barely over
when the second one loomed on the horizon, the
Korean war had just ended in a status quo, the
Algerian war was at its height, the decolonization of
Africa south of the Sahara had not even been
contemplated, the Palestinian drama was still in its
first stages, South Africa was closing itself in hard
apartheid. Bandung had the effect of reinforcing this
rapprochement and of giving an impetus to this

struggle. Three years later, in independent Accra,
Kwame Nkrumah declared that ‘Africa must unite.’
But it was only to do so one independence had been
achieved and after the failure of Nkrumah’s pan-
africanism, followed by the demonstration of the
impotence of the two groups formed as a result of the
Congo crisis (the Casablanca group and the Monrovia
group between 1960 and 1963), in the minimal form of
the setting up of the OAU in 1963.

From summit to summit, throughout the 1960s and
1970s, ‘non-alignment’ was nevertheless gradually to
change direction from a position of a front of political
solidarity based on the support for national liberation
movements and struggles and the refusal of military
pacts, to a position of building a common front with a
view to reinforcing collective economic demands from
the North. It inspired the ‘decades of development’ in
the United Nations system, the creation of UNCTAD
in 1965 and a whole series of global negotiations on
crucial economic global issues. The struggle for a ‘new
international economic order’ which began in 1975
after the October 1973 war and the revision of oil
prices was the culmination of this development and
the beginning of its end.

The West had no intentions of accepting the spirit of
Bandung as a foregone conclusion on either the
political level or on that of the economic struggle. The
project of society which constituted a kind of basic
charter for the NLMs and thereafter inspired the
policies of the Asian and African states did exist,
although it was often implicit and imprecise. This
project, setting aside its various concrete manifesta-
tions and the specificities of its expression at national
level, can be defined in terms of the following elements:
(a) the desire to develop the forces of production and
to diversify production (in particular to industrialize);
(b) the desire to ensure that the nation-state controls
and directs the process, (c) the belief that ‘technical’
models constitute ‘neutral’ data which, once mastered,
only have to be reproduced; (d) the belief that the
initiative did not imply its being initiated by the people
in the first instance but only their support for state
actions; (e) the belief that the process is not funda-
mentally in contradiction with the participation in
exchange within the world capitalist system, even if it
implied conflicts at times with the latter.

The circumstances of capitalist expansion between
1955 and 1970 to some extent encouraged the crystal-
lization of this project. The implementation of this
national bourgeois project implies that the hegemonic
national, bourgeois class, by means of its state,
controls a series of processes which include as a
minimum:

(a) the management of the reproduction of the labor
force, which implies relatively full and balanced
development so that local agriculture, for example, is
capable of providing the elements required for this
reproduction in sufficient quantity and at suitable
prices to ensure the valorization of capital;
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(b) the control of national natural resources;
(c) the control of local markets and the capacity of

entering the world market on competitive conditions;
(d) the control of the financial circuits enabling the

centralization of surpluses and the directing of its
productive usages;

(e) the control of the technologies being used at the
level of the forces of production concerned.

Seen from this angle, the experiences of the Third
World inspired by the ideology of NLMs can be
divided into two categories: that of the countries
which have attempted nothing more than the ac-
celeration of growth without considering the imple-
mentation of the conditions outlined above (Ivory
Coast, Kenya, Pakistan, Saudi Arabia, etc.) and that
of the countries which have attempted to implement
the conditions outlined (Nasser’s Egypt, Algeria, Tan-
zania, India, Brazil and South Korea, etc.). It is
obvious that the classification does not necessarily
distinguish between regimes concerned with the im-
plementation of a modicum of social justice and
reforms, in particular agrarian reforms (e.g., Nasser’s
Egypt and South Korea) and those which have had no
hesitation in accepting the intensification of social
inequality (e.g., Brazil). Nor does it necessarily dis-
tinguish between the attitudes towards transnational
capital (Brazil and Kenya both encourage the latter,
but the former attempts to integrate it into its own
national policy, whereas the latter simply adjusts to its
demands), nor even between the question of the
political relationship of conflict or alliance with the
East and the West. It is true that there are correlations
but the variations in composition as a function of the
concrete situation make a special case of each of the
Third World countries. However, over and above the
variety of experiences, the fact remains that the most
coherent implementations have taken placewhen there
has been the conjunction of an intense nationalist
struggle and a powerful social revolution. Led by
communist parties, these NLMs in China, Vietnam,
and Cuba are the most distinct examples of such a
radicalization.

It is no longer possible to disregard the inadequacies
of all these attempts, which collapsed when circum-
stances became favorable to their overthrow or ero-
sion. The food and agricultural crisis, the external
financial debt, the increased technological crisis, the
external financial debt, the increased technological
dependence, the fragility of the capacity to resist
possible military aggressions, the advance of waste on
the lines of the capitalist consumption models and of
their ideological and cultural content, point to the
historical limits of the attempts. Even before the
present crisis presented the possibility of an ‘offensive
from the West’ which would succeed in reversing the
trends, these inadequacies had already led to an
impasse.

In this sense, we may consider that the NLM project
under consideration deserves to be described as a

national, bourgeois project. The project for the society
that the NLMs had in mind was, as we have shown
above, that of creating a new state integrated in the
global capitalist system. In that perspective the ruling
class imagined itself becoming similar to that which
controls the process of accumulation in the capitalist
centers, and therefore it deserves to be qualified as
‘bourgeoisie’ (including state bourgeoisie forms), al-
though of course it constituted itself out of different
historical origins. Moreover, it has proved to be
impossible. In this sense, history has proved that the
national bourgeoisie is incapable, in our times, of
implementing what it achieved elsewhere, in Europe,
in North America and in Japan in the nineteenth
century. A concrete examination of the history of
NLM ideologies and the policies they inspired in the
Third World independent countries would illustrate
that fact: that of the uninterrupted sequence of
attempts by the national bourgeoisie, of their repeated
failures and of the submission to the demands of
subordination which followed on each occasion; in
Latin America since the nineteenth century (we shall
only refer here to the more recent examples of the
Mexican revolution between 1910 and 1920 and of
Peronism in Argentina), in India (e.g., the change in
direction since Nehru’s ‘first plan’ until the return to
power of the right after the first failure of the
Congress), as in numerous Arab and African
countries.

The favorable economic circumstances at the end of
World War II were indeed exceptional and could not
last. On the economic level, strong growth in the
‘North’ facilitated ‘adjustment’ in the South. On the
political level, peaceful co-existence along with the rise
of Soviet power, and its combination with the decline
of the old French and British colonialisms and the rise
of the Afro-Asian struggles for independence made
the Soviet alliance truly efficient.

3. New Challenges, Problems, and Perspecti�es

The page of that history of NLMs has now been
turned and the global capitalist system has entered in
a new stage of its expansion. In this respect it is often
said that any attempt at a national development has
become irrational and impossible, that the challenges
are basically global and therefore cannot find their
solutions but at that level, in other words that there is
no more national capital, national bourgeoisies, but
only a globalized capital managed by a globalized
bourgeoisie. Yet the system is not moving toward
reducing global polarization, but is rather deepening
it. Uneven development between centers and periph-
eries and therefore nations and peoples not only
continues but aggravates, albeit in new conditions.
The global capital and bourgeoisie—if existing—
would be restricted to the central triad, whereas in the
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peripheries they are bound to be compradore trans-
mission belts of domination of the first. Therefore, the
national question remains on the agenda; it continues
to be a real challenge. What can be said in that respect
is that the change marks the end of an epoch which in
the case of Asia, Africa and, Latin America can be
called the century of the national bourgeoisie, in the
sense that it has precisively been marked by successive
national bourgeoisie edification attempts. The Third
World bourgeoisie now finally sees its own devel-
opment in terms of the comprador subordination
imposed upon it by the expansion of transnational
capitalism. A new wave of NLMs should therefore be
expected, different in their social targets and methods
from the previous ones. The crystallization of the
alternative new national popular (not bourgeois)
strategy involves a merging of three conditions. First,
delinking in the sense of a strict submission of external
relations in all areas to the logic of internal choices
taken without consideration of criteria relating to
world capitalist rationality. Second, a political ca-
pacity to operate social progressive reforms through
advances of democracy. This political capacity is a
condition of delinking—since existing hegemonic clas-
ses have no interest in it. Delinking without that
transfer of political hegemony has little chance of
emerging, and if it did emerge under such conditions,
it would lead to an impasse. Third, a capacity for
technological absorption and invention, without
which the autonomy of decision making acquired
could not be realized.

Thus defined, the conditions for a positive response
to the challenge of history appear severe, and any
merging of such conditions remote. That is not
surprising. The response to new challenges never
comes spontaneously. It takes time for the social
structures to stabilize, for the new forms of social
movements to produce efficient strategies, for them to
formulate legitimate ideologies in keeping with the
real challenges. In the meantime, what we have is
rather chaos, and therefore disarray and nostalgias of
the past, in other words, false responses to real
problems. It is in this frame that we can observe
revivals of movements which label themselves
‘national liberation,’ usually on the basis of ethnicity
and religion, denying importance to any other di-
mension of social reality, such as class. Often presented
by the dominant ambiguous ideologies as ‘primordial’
in the sense of being the expression of a transhistorical
fundamental ‘difference’ and ‘specificity,’ these move-
ments are in fact more of the nature of being a
symptom of the crisis rather than an answer to it.

See also: Capitalism: Global; Colonization and Colo-
nialism, History of; Environmental History; Imperi-
alism, History of; Imperialism: Political Aspects;
Nationalism: General; Nationalism, Historical As-
pects of: Africa; Nationalism, Historical Aspects of:
Arab World; Nationalism, Historical Aspects of: East

Asia; Nationalism, Historical Aspects of: South Asia;
Nation-states, Nationalism, and Gender; Social
Movements, History of: General; Third World
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National Security Studies and War

Potential of Nations

Klaus Knorr wrote The War Potential of Nations in
1956. This book marks a key transition between
different approaches toward the study of national
security. Through much of the nineteenth and into the
first half of the twentieth century, the security of a
nation depended heavily on the balance between its
own war potential and that of its adversaries and
allies. In the second half of the twentieth century that
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relationship weakened in the context of cold war
bipolarity and a massive nuclear standoff between
superpowers. The relationship is changing again in
fundamental ways at the start of the twenty-first
century. The war potential of nations surely will
continue to affect national security, but it will not
nearly determine it. More importantly, almost all the
terms in that statement are coming to mean very
different things than they did in 1956.

1. Historical Perspecti�es

In the second half of the nineteenth century, ‘war
potential’ was a narrow conceptual proxy for
‘measuring’ the military power of nations. The found-
ations of war potential were the economic and tech-
nological resources that could be mobilized for
military purposes. This made good analytic sense in an
era of industrial warfare—when nations maintained in
peacetime a small fraction of the military capabilities
that they could mobilize for war by simply redirecting
production. World Wars I and II were won by
nations with greater war potential, not by those with
the advantage of existing forces at the start of the war.

Knorr understood well the promise—both analytic
and practical—of being able to measure this potential.
If national security were some function of objective
measures of power, then parsing out the problem (at
least) would be made a much simpler task for scholars
and policy makers. He distinguished among three
critical components of war potential—economic and
technological capacity, administrative skill, and the
political foundations of military power. The idea was
to calculate war potential: if each component could be
measured with reasonable precision and some argu-
ments about their interactions could be built.

Knorr assessed this enterprise carefully enough to
see clearly its inherent limitations. Except in the very
few cases where nations use sheer force simply to seize
something, the purpose of deploying military power
was to influence the behavior of another actor. In all
cases of influence there clearly were objective com-
ponents to power. But these were always and every-
where put into play in the context of relationships or
anticipated relationships that had many other com-
ponents of power. Without using formal models or
even ‘soft’ game-theory metaphors, Knorr wrote in
rather precise analytic terms about the importance of
information assymetries, domestic political con-
straints, reputational effects, and the like in relation-
ships of mutual coercion. He argued strongly that net
assessment (the detailed counting and analysis of
military forces) was by itself a very weak tool. Without
reference to particular objectives and contingencies, to
study and measure the war potential of nations would
be a fragile approach to thinking about and planning
for national security.

These arguments today seemobvious, almost trivial.
What was less obvious to Knorr, and remains more

difficult today, is how to move the intellectual and
policy debate forward. The consolidation of a bipolar
power distribution during the middle years of the Cold
War, along with the deployment of massive nuclear
arsenals that essentially overwhelmed any realistic
measures of ‘war potential,’ made that problem more
immediate.

2. Twentieth-century Strategy

Thomas Schelling’s 1960 work The Strategy of Conflict
proposed one kind of solution. The new studies of
strategy focused much less on the war potential of
nations and much more on the war potential of situ-
ations. It did this by abstracting away from precise
measures of capabilities and even more importantly
from precise understandings of the intentions and
objectives of an adversary—a major analytic move
during a period of time when American policy makers
(at least) felt they had a poor understanding of the
USSR.

At a time when net assessment was becoming
intellectually stagnant (and arguably boring), the turn
to ‘strategic studies’ opened up a new and extremely
interesting intellectual agenda for national security
scholars to explore. It also pulled into the picture a
new set of tools that were developing rapidly in
mathematics and economics—in particular, mixed
motive game-theory models. The combination of
newly configured research questions and fast-improv-
ing tools led to an explosion of work that clarified
powerfully the strategic logic of situations like nuclear
deterrence, brinkmanship crises, and coercive dip-
lomacy.

This knowledge came at a cost, of course. The
power of abstract-deductive theory to produce gener-
alizable arguments rests in part on a set of assump-
tions about the characteristics of the actors or
players in the ‘game.’ It has always been a central
disagreement among scholarswhether (more precisely,
when and under what conditions) the benefits of this
approach are worth the cost.

The end of the Cold War sharpens both the in-
tellectual and practical consequences of that disagree-
ment. Bipolarity was a significant clarifying force in
internationalpolitics—while theColdWarwasneveras
‘simple’ as some nostalgic views would have it, it did
create a marked explicitness about the major lines of
conflict that the twenty-first century so far lacks. The
national security environment for many nations, and
surely for the USA, is now much more fine-grained
than it was in 1965.

3. Future Directions

The problem with flattening out the past is that it
makes it harder to see the future inmultiple dimensions
without becoming frightened and confused. It may be
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that the USA has enjoyed a post-Cold War honey-
moon since 1990 and that the future will be in-
creasingly challenging and unstable. Of course, there
are periods of modern history where linear extra-
polations of contemporary trends would have worked
tolerably well as a foundation for planning the
future—for example, between 1950 and 1975. There
are other periods—for example 1925 to 1950, or 1975
to 2000—where discontinuous changes in world poli-
tics, technology, social forces, and the economy
radically displaced what were assumed to be core
‘realities’ of security planning. The period around the
start of the twentieth century was such a period.
Between 1895 and 1920, applications of the internal
combustion engine, electricity, and the airplane—
along with the rise of the German nation, social
Darwinist ideologies, and decolonization—recast fun-
damental features of the security environment for
nations.

Such periods present two distinct kinds of chal-
lenges: to master the technology, and to understand
the social, economic, and military implications and
possibilities that come with it. National security
planners recognize the new uncertainties of threats
that are smaller, more diffuse, and likely coming from
many different directions. From a theoretical per-
spective, the strategic approach (to build increasingly
sophisticated, generalized models of situations) will
need at a minimum to be supplemented with renewed
attention to the actors and players in the game.

4. Questions of National Security

The historic literature on war potential of nations is a
reasonable place to start. It forces certain questions:
What is war going to be? What potentials are relevant?
And are nations still the appropriate central focus for
the investigation? The answers to these questions were
never clean and simple, and they are becoming far
more complex in ways that matter deeply for thinking
about national security.

4.1 The Meaning of ‘Security’

One important complicating factor is simply that
security has come to mean much more to many people
than the core issues of territorial integrity and political
autonomy. The discourse of international politics
(both popular and scholarly) now embraces concepts
like economic security and environmental security.
There may be instrumental political reasons to import
metaphors from the security debate into these other
important areas of national interest, but there are
intellectual costs as well.

The broadening of the realm of ‘security’ makes
thinking and theorizing about it as a dependent
variable of anything a much more complicated task.
The war potential of other nations would play a small

(although not insignificant) part in an analysis of US
environmental security. Environmental interests are
not necessarily any less important than security
interests. But the clarity of focusing on security in a
narrow sense as territorial integrity and political
autonomy is diluted by stretching the definition.
Realists argue that security is a prerequisite for almost
anything else that nations want to achieve in world
politics. Nonrealists may disagree with the vehement
emphasis on security. But few doubt that military
power is still a critical restraint on the freedom of
nations to act internationally, and particularly to act
in ways that threaten the vital interests of the possessor
of military power.

4.2 Globalization and Mobility

A second complicating factor comes from a set of
transformations that fall under the rough heading of
‘globalization.’ More precisely, the ability of political
units to produce and deploy organized violence for
political ends (an updated notion of war potential) is
being deeply affected by changes in the global econ-
omic environment.

The simplest way to think about globalization is to
see it as a story about the causes and consequences of
an increase in mobility. For most of human history,
neither goods, nor capital, nor most people, nor many
ideas moved very far from their place of origin. Over
the last several hundred years, mobility of many
(although not all) things has increased—unevenly
across time and with some setbacks.

Political economists recognize that mobility makes
possible the expansion of markets beyond the physical
and other borders that previously contained them.
There is simply no serious theoretical framework in
which security is unaffected by this change. The war
potential of nations effectively stretches beyond
national borders in a profound way. This is made
more conspicuous by the ‘spin-on’ phenomenon. The
commercial sector now leads the military sector in
most key technologies that underpin military power.
And the logic of the commercial sector is decidedly not
national. The so-called revolution in military affairs
(RMA), and particularly the increasing information
intensity of military operations (which is part of that
revolution), cuts in the same direction. Information is
inherently more mobile than tanks, airplanes, or
almost any physical asset. Of course, it is also harder
to secure in most settings than an aircraft carrier or a
nuclear missile buried deep underground.

The most significant exception to increased mobility
is people. People do not move across borders as
readily as other technological and economic resources.
This may be a key national factor of power that
nations still control or contain—although it is not
clear for how long that will remain the case. In any
case, national security concerns about the increased
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mobility of people may complicate economic global-
ization as well as vice versa. Technology can be
anywhere, but people still have to be somewhere, and
where they are may matter a great deal for individual
nation states. The current US lead in information
technology owes a great deal to Indian, Taiwanese,
and Israeli engineers and entrepreneurs who have
immigrated to the USA (or come temporarily on H1B
visas) and maintain strong network links to evolving
technology clusters in their home nations. At some
point nations will experience in a much more acute
way the tension between the mobility of people who
carry key technological talent and the ‘national’
security implications of allowing that talent to cross
borders freely.

In addition to mobility (which has increased mark-
edly in the past, most dramatically during an earlier
period of ‘globalization’ at the end of the nineteenth
century), the next phase of globalization is also about
a dramatic increase in speed. The digital revolution is
reducing the cost of moving a piece of information
around the world in real time to near zero. Big, heavy
things move much faster as well because they can be
moved more intelligently with the use of information.
This is unsettling to humans, who think and act
slowly. It is even more unsettling to political organiz-
ations, because aggregating a bunch of slow humans
into a polity usually makes them even slower. An
increasing number of those polities now have some
form of democratic decision-making system which has
the effect (indeed, is designed explicitly in some ways)
to slow things down even more.

This disconnect in speed will have profound impli-
cations for national security. There is a straight-
forward and narrow version of the argument. If wars
will be faster—that is, time limited by military tech-
nology and by the constraints of democratic control—
then existing forces may once again become a more
important determinant of who wins than ‘war po-
tential’ in a deeper sense. Yet there are inherent
strains—and not just fiscal ones—for democracies
maintaining large existing forces during peacetime.

There is a broader version of the argument as well.
Balances of power have been an important stabilizing
factor in international politics because balancing
behavior has prevented the consolidation of hegemony
by an aggressor nation. But balances do not form
quickly. Napoleon nearly conquered the European
landmass before an effective balance formed against
him. The Grand Alliance did not fully come together
to oppose Hitler until 1942—quite late in an offensive
that actually began almost a decade before. When
competing systems move at increasingly asymetric
speeds the results are likely to be unstable and
surprising. Balance of power both as theory and
practice has been an important part of the relationship
between national security and the war potential of
nations. Yet balances may become less stable and
more volatile in the future than nations expect.

4.3 Size of the War Machine

A third complicating factor, loosely connected to
globalization arguments, is the issue of size. The tools
of large-scale organized violence are getting smaller.
Nuclear weapons were the first modern step in this
process, but they were hard to engineer and build, even
for large nations. Biological weapons are different: a
biological agent can be microscopic. More import-
antly, the equipment to produce custom-designed
virulent biological agents will soon be available in
suitcase size for US$10,000 or less. An effective
computer virus may be even easier and cheaper to
manufacture. In more than 50 years no subnational
group has yet gained possession of and ‘used’ a nuclear
weapon (including in a bargaining situation) for
political purposes. Almost certainly it will not be
possible to say the same of the next generation of
weapons of mass destruction or disruption 50 or far
fewer years hence.

5. Conclusions

Perhaps this kind of capability does not represent war
potential in a traditional sense. One conclusion to
draw from this is that it makes sense fundamentally to
rethink the term itself, as well as the range of actors
who can possess war potential. Changes in mobility,
speed, and size have dramatically increased the poro-
sity of national borders. Given that porosity, be-
havior that in the past might have been thought of as
terrorism could increasingly become much more like
war, in the sense that the goals of the behavior might
not simply be revenge or the placing of pressure on a
particular, discrete policy. The goal—realistically—
might be to undermine the foundations of a nation or
bring down a government. In that scenario, each
important term in the phrase ‘national security and the
war potential of nations’ will have taken on a very
different meaning.

See also: Cold War, The; Defense, Economics of;
Geopolitics; Globalization: Political Aspects; Inter-
national Relations:Theories; Military and Politics;
Military Geography; Military History; Military Psy-
chology: United States; Military Sociology; War:
Causes and Patterns; Warfare in History
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National Socialism and Fascism

Italian fascism and National Socialism signify a new
type of political mobilization which came into being
after the end of World War I. Both movements were
ideologically influenced by integral nationalism and
racism, but drew their specific political impetus by
exploiting the widespread anticommunism and anti-
socialism among the bourgeois strata of postwar
society. Italian fascism in particular was taken as a
model by comparable movements all over Europe,
but, with the exception of that in Spain, only Italian
fascism and National Socialism were able to establish
a dictatorship.

1. Italian Fascism

1.1 Origins

The origins of Italian fascism are closely connected
with the extreme legitimacy crisis of the liberal regime
facing protest strikes and factory occupations by rural
and industrial workers. Hence, Giovanni Giolitti
tolerated the use of violence against organized labour
by the fascist Squadre d’azione, which resulted in the
emergence of a dualistic power structure, reflected in
Gabriele d’Annuncio’s expedition to Fiume in 1919
and the actionism of the Black Shirts who terrorized
the countryside and socialist municipalities. Mussolini
used the opportunity to create the veterans’ organi-
zation of the Fascio di Combattimento and to shape it
into a non-partisan mass movement which he reorgan-
ized in November 1921 as Partido Nazionale Fascista
(PNF). By holding out the threat of the revolutionary

potential of quadrism and unleashing the march on
Rome on October 27, 1922, Mussolini became prime
minister in a right-liberal coalition cabinet, although
the PNF controlled only a minority of seats in the
parliament.

1.2 Fascist Dictatorship

Mussolini used his new position to establish his
personal dictatorship by skilfully extending theprerog-
atives of the prime minister through legal means. By
an ostensibly manipulative reform of the electoral
system he attained an overwhelming parliamentary
majority for the governing coalition in the 1924
elections. By a series of ‘fascist decrees’ the civil
liberties, the freedom of the press, and the space of
action for the parliamentary opposition which formed
the antifascist Aventin were severely curtailed. The
ensuing Matteotti crisis provided a pretext to dissolve
the opposing parties and to promulgate a one-party
state relying on the extraparliamentary power of the
Fascist Great Council. Mussolini thus managed to
maneuver both the cabinet and the parliament—which
in 1938 was reshaped on a corporatist basis—into the
background. The introduction of the fascist calendar
and the adoption of the fascist emblems as state
symbols completed the creeping process of shaping a
fascist state. Mussolini achieved this by carefully
evading open clashes with the constitution and achiev-
ing a modus �i�endi with the conservative elite and big
business.

Mussolini’s tactical flexibility climaxed in conclud-
ing the Lateran treaties which, by comprehensive
concessions in social and cultural matters, secured the
support of the Catholic church. The combination of
social propaganda and compulsion, as reflected in the
program of ‘dopo la�oro,’ together with co-operation
with big business, enabled him to neutralize the
syndicalistic trade unions. The PNF, which in 1943
comprised 4.75 million members combined hetero-
geneous social and political groups and exhibited
strong inter-regional tensions. By isolating the party
radicals under Roberto Farinacci, who endorsed the
principle of forming a cadre party, the PFN became
more or less bureaucratized and was controlled
through local and regional administration. Thus,
despite terrorist police and the abolition of civil rights
by the lege fascissimi in 1925�26 the system was not
completely totalitarian, particularly in comparison to
the Nazi regime. The monarchy, the army and cer-
tainly the Catholic church preserved a certain
independence, and the fascistization of the adminis-
trative apparatus was only partially attained.
Mussolini’s rule relied primarily on a continuous
organization of consensus—his domestic policy lacked
any clear direction and ideological consistency. The
myth of the indispensable role of the Duce for Italian
national survival kept everything together, but the
disastrous consequences of Mussolini’s alliance with
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Hitler raised resistance among not only the conserva-
tive elite and the military, but also his own chieftains,
who eventually used the instrument of the Great
Council to depose him in July 1943.

1.3 The Alliance with Hitler

Mussolini’s ambition to establish a Mediterranean
empire, as manifested in the Abyssinian and the
Ethopian campaigns, compromised Italy’s former
relations with Great Britain and France and, in 1936,
implied a movement towards the Third Reich.
Through the promulgation of the Axis and, in 1937, by
Italy joining the Anti-Comintern-Pact, Mussolini,
who over-estimated Italian military and economic
capabilities, became completely dependent upon
Hitler (and definitively so by signing the ‘Steel Pact’ in
1939).His decision, in June1940, to enter the campaign
against France, while waging parallel wars against
Albania and Greece and starting an offensive in North
Africa overstrained Italian resources and made the
German intervention unavoidable. Despite these mili-
tary disasters, Mussolini insisted in participating
actively in the Soviet campaign. Under German
pressure, he initiated racial legislation and eventually
acquiesced in the deportation of Italian Jews to the
annihilation camps. His fascist regime in the Salo
Republic (formerly Repubblica Sociale Italiana) de-
pended completely on German military protection
and was marked by an escalating use of terror. In some
respects it reverted to the radical origins of the fascist
movement, before it fell asunder on April 28, 1945.

2. National Socialism

2.1 Origins

The origin of the NSDAP (National Socialist German
Workers Party) dates back to the period immediately
after World War I, and to the Soviet Republic in
Munich in April 1919. The DAP was founded by
Anton Drexler and Karl Harrer who came from the
�o� lkisch ‘Thule Society,’ a clandestine affiliation of
the Pangerman League which, at the same time,
formed the German Vo� lkish Protection League
(Deutsch-�o� lkischer Schutz- und Trutzbund) in order
to mobilize racial antisemitism against the Socialist
left.

Adolf Hitler acting, until the Fall of 1919, as a
political informant of the Bavarian Reichswehr,
shaped the early Nazi party—hitherto an insignificant
splinter group among a myriad of similar �o� lkish
associations—into a fascist party by enforcing the
leadership principle and streamlining the party’s pro-
paganda. Hitler achieved unrestricted leadership in
1921 and subsequently eliminated intraparty elections
and debates, focusing the party’s activity solely on

propaganda which exploited the public phobia against
the Versailles peace treaty as well as the growing
resentments of parts of the constituency against the
Weimar Republic.

With its stronghold in Bavaria, the Nazi party
remained dependent upon right-wing conservative
groups, which prepared a march on Berlin following
the model of Benito Mussolini in October 1923, with
the aim of establishing a national dictatorship under
Erich von Ludendorff, the former war hero and leader
of the �oelkish wing of the German Nationalists.
Hitler, who had gained the nominal political lead-
ership of the right-wing opposition and its paramili-
tary units, ultimately decided to act independently
from his conservative partners, but his attempt to
proclaim his German dictatorship and to gain the
approval of the national camp through his propa-
ganda march to the Feldherrnhalle on November 9,
1923 failed. Neither the prohibition of the party and
the SA (Stormtroopers), nor Hitler’s indictment for
high treason and imprisonment in the Landsberg
penitentiary until December 1924 did anything to
quieten the activities of his followers.

After his release, Hitler, faced with competition
from successor organizations, decided to dissolve the
party and to reinvent it on the basis of the unrestricted
leadership principle, excluding any intraparty elec-
tions and restricting its activities exclusively to un-
relenting organization and agitation. Hitler succeeded,
in 1926, in neutralizing the opposition of the North-
Western group of the Gauleiter (district leaders), which
was controlled by Gregor Straßer, and in preventing
any alteration of the original party program of 1920,
although it did not comply with the requirements of
the stabilization period and did not drop its pseudo-
socialist ingredients. The left wing led by Otto Straßer
therefore left the party in 1931.

Despite its enormous propaganda efforts, until 1928
the NSDAP remained an insignificant splinter group
without any real hold on the industrial working class
until 1928. Not before the spring of 1929, in con-
junction with the accelerating erosion of electoral
support for the bourgeois middle parties, did the
NSDAP become a serious factor in German politics,
especially after its breakthrough in the September
1930 elections. The sudden rise of the party into a fully
fledged mass movement depended on the mobilization
of divergent elements of the electorate. These com-
prised at first mainly protest voters, pensioners and
peasants, then especially new or previous non-voters,
but by 1932 the NSDAP was an omnibus party now
also drawing support from upper middle strata. The
high turnover of members and voters made it vulner-
able in the event of a political stabilization.

2.2 The Seizure of Power

The success of the Nazi party at the polls appeared
spectacular, but at its peak in July 1932 it attracted no
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more than 37.3 percent of the vote and, in November,
suffered a visible setback while, in the March 5, 1933
elections, it obtained a slight majority only combined
with the conservative German Nationalist Party.
Thus, Hitler’s nomination as Reich chancellor in the
‘Cabinet of National Concentration’ on January 30,
1933 by Reich president Paul von Hindenburg was far
from being the outcome of the democratic process,
being due to informal pressures exerted by conserva-
tive interest groups and the army leadership on the
Reich president whose spokesman, Franz von Papen,
believed that he could control Hitler within the
Cabinet by a majority of conservatives. Papen con-
vinced the reluctant president that the Hitler cabinet
was virtually a majority government pretending that
the catholic Centre Party would eventually join the
coalition.

Hitler by scheduling premature elections used his
majority to get rid of the bourgeois encirclement, com-
pelling his conservative partners to accept the En-
abling Law of March 23, 1933. This law, together with
the emergency powers of the Decree for the Protection
of People and State issued on February 28 after the
burning of the Reichstag, invalidated civil liberties
and legalized sanctions against the socialist and
communist opposition, thereby paving the way for
unrestricted dictatorship.

In the first phase of his chancellery, Hitler was
preoccupied with the consolidation of his power
through a systematic policy of Gleichschaltung (co-
ordination) of public and private institutions: sub-
duing them to party control and placing leading Nazis
in high administrative positions without changing
the governmental apparatus and its conservative
persuasion—except for the instalment of Joseph
Goebbels as Minister for Public Enlightenment and
Propaganda. The radical wing of the party, especially
the huge paramilitary organization of the SA under
Ernst Ro� hm, who called for a ‘second revolution’ and
demanded to interfere in the economy as well as taking
control of the armed forces, were neutralized by the
events of June 30, 1934, when Hitler under the pressure
of the SS, Hermann Go� ring and the army command
ordered the immediate liquidation of the Supreme SA
leaders. This action led his conservative partners to
believe that he was basically a moderate and would put
an end to the party’s influence on the political system.

2.3 The Nazi State

The process of consolidation of power came to an end
with Hitler’s decision to combine the presidency and
the chancellery after Hindenburg died in August 1934.
This was particularly significant because Hitler thus
became the official leader of the armed forces which, in
order to prove their loyalty, swore an oath of personal
allegiance to the Fuehrer. At the same time, Hitler

ceased to attend the Reich cabinet and eventually
prohibited cabinet meetings altogether, thereby de-
priving theReichof its old-establishedgoverningbody,
without replacing it by comparable advisory boards
on the party level. In fact, he showed less and less
interest in day-to-day politics and refrained even
from interfering in internal feuds so long as his
personal prestige was not affected by them. Instead of
using governmental institutions, Hitler preferred to
rule on the informal basis of oral information supplied
by various—mostly irresponsible—advisers, whereas
the Reich chancellery, the task of which was above all
to coordinate the department, was circumvented by ad
hoc agencies established interposed between party and
state—such as the SS empire, the German Labour
Front and Hermann Go� ring’s Four-year Plan Office.

Contrary to Goebbels’ propaganda slogans, the
Nazi system of government was not characterized by
any ‘unity of will’ or clear-cut subordination patterns,
but by the principle of far reaching freedom of action
for individual office-holders as long as they did not
interfere with Hitler’s personal prestige. This system of
‘government without administration’ instigated a
quasi-socio-Darwinist struggle between competing
agencies and never-ending personal rivalries among
the chieftains, a feature which during the combat
period had intensified the party’s dynamism. In the
regime phase, where mere mobilization was no longer
sufficient, this system turned out to be counterpro-
ductive and utterly detrimental for any rational
governmental process, creating a process of cumu-
lative radicalization. In the long run, the system was
destined to bring about the complete dissolution of
any regular decision-making process and an escalating
tendency to self-destruction, which accelerated par-
ticularly after 1943 under the pretext of implementing
the party revolution that had been erroneously
stopped in 1933�34 for tactical reasons.

2.4 The Politics of Military Aggression and Racial
Annihilation

Analogous to his domestic policy, Hitler dealt with
foreign affairs by adapting a ‘trial and error’ method.
Initially he pursued the path of a revision of the
Versailles treaty, although being resolved from the
start to establish a German hegemony over Europe
beyond the territorial limitations of Versailles and to
conquer ‘living space’ (Lebensraum) in Eastern
Europe. His first steps, however, consisted in breaking
the diplomatic isolation of the German Reich which
had been increased by her retreat from the Geneva
disarmament conference and the League of Nations in
October 1933. By signing the German–Polish non-
aggression treaty which ran counter to previous
conservative foreign policy, and by concluding a naval
agreement with Great Britain, Nazi foreign policy
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succeeded in undermining the Stresa front. Despite
conflicting interests with respect to Austria’s inde-
pendence, Mussolini entered the Axis alliance in 1936
and joined the Anti-Comintern Pact thereafter.

The domestic corollary of the transition to active
foreign policy lay in stepping up the clandestine
rearmament which was already on the way before the
seizure of power. Financial and economic policies
both gave overall priority to rearmament, culminating
in 1936, when the four-year plan required the
German army to be capable of waging war within a
period of four to six years. The remilitarization of the
Rhineland as well as the introduction of conscription
in 1935 were also accepted by the Western powers,
despite the fact that they obviously violated the
demilitarization provisions of Versailles.

The Western powers still believed it was possible to
reach an agreement with Hitler and tame his territorial
ambitions, even after having acceded to the annexation
of the Austrian Republic in March 1938. Not Novem-
ber 1937, but the spring of 1938 became the climacteric
of the progress towards open aggression. Whereas
Hitler had played a rather passive role in the Austrian
crisis (which had been pushed ahead by Hermann
Go� ring), he was resolved to settle the Sudeten conflict
by military means, and his decision to take over the
war ministry himself enabled him to act. Neville
Chamberlain’s decision to continue the policy of
appeasement and Mussolini’s mediation forced the
dictator to reluctantly accept the provisions of the
Munich conference in September 1938, however, any
expectation that the cession of large parts of Czecho-
slovakia would curb Hitler’s aggressive appetite
proved to be utterly wrong—as was proved by the
conquest of independent Czechoslovakia and the
establishment of the Reich protectorate Bohemia–
Moravia in March 1939.

2.5 World War II

Historians disagree as to whether the British guarantee
of Polish independence was an adequate response to
Hitler’s expansionist policy because it reduced the
already limited readiness of the Polish government to
join negotiations over the ‘Corridor’ and Danzig. At
any rate, it confirmed Hitler in his conviction that he
had to extinguish Poland first before a military conflict
with the Western powers could be envisaged. Backed
by the German–Soviet non-aggression pact, he
gambled on the likelihood that Britain and France
would disregard their obligations toward the Polish
Republic and eventually took the risk of a war on two
fronts—something he had always vowed to avoid.

Despite the tremendous military success of the
German armed forces—especially the occupation of
the Scandinavian states and the unexpectedly rapid
victory over France—the long-range perspective was

more than uncertain. After Winston Churchill had
rejected Hitler’s allegedly generous peace offer and
Germany had lost the air battle over the English
Channel, her strategic situation could not but de-
teriorate despite short-term military successes all over
Europe and North Africa. Hitler tried to overcome the
strategic stalemate by attacking the Soviet Union in
June 1941, thereby overextending the German military
resources and manpower. The defeat of the German
army before Moscow destroyed any expectation of an
imminent collapse of the Soviet Union; and in other
theatres ofwar, especially inNorthAfrica,Greece, and
Yugoslavia, the Germans were forced onto the de-
fensive.

2.6 Racial Annihilation

Jews were the foremost target of Nazi violence,
especially after the abolition of organized labour and
the replacement of the trade unions by the German
Labour Front. Between the boycott of April 1 to the
Nuremberg Laws in September 1935, and the pogrom
of November 1938, antisemitic hardliners pressed for
the disappearance of the Jews from Germany; but,
despite the expropriation, social segregation, and
lawlessness of the Jews, the number of Jewish emi-
grants remained insignificant compared with the as-
similation of the Austrian, Czech and Polish Jewry
into the German power bloc. Thus, enforced emi-
gration of Jews reached an impasse in 1939, although
emigration continued to be fostered by the regime
until October 1941. The Polish and Russian campaigns
gave rise to plans for establishing Jewish reservations,
starting with the Nisco project and followed by the
Madagascar plan, but all these schemes came to
nothing because of opposing domestic and strategic
interests or the ongoing war.

Hitler was resolved to wage the campaign against
the Soviet Union as a war of unrestricted racial
annihilation. A war which would lead not only to the
defeat of the Bolshevik regime, but also to the
complete destruction of Russian statehood and to a
systematic ethnic cleansing of wide parts of the Soviet
territory in order to provide living-space for German
and Germanic settlers—a goal explicitly pursued by
HeinrichHimmler’s‘GeneralPlanEast.’Inconjunction
with this, the deportation and elimination of the
indigenous Jewish population was put in motion on
the basis of a close cooperation between special mobile
killing units, established by the SS and the Wehrmacht
in the occupied territories. The killing instructions of
the task units originally embraced only Soviet func-
tionaries and Jews in leading positions, but were
subsequently extended to the murder of whole Jewish
populations. The majority of indigenous Jews had
already been liquidated by October 1941, when the
establishment of annihilation camps and the use of gas
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vans created the foundations for systematic implemen-
tation of the ‘Final Solution,’ including Jews in the
General Gouvernement and other parts of German-
dominated Europe.

The implementation of the Holocaust, that was
argued upon at the Wanusee Conference on January
20, 1942, resulted not so much from a premeditated
concept, but from an interaction between proceedings
on the local level and the Reich Main Security Office.
There was no need for any formal order by the dictator
whose part consisted mainly in instigating radical-
ization, without being directly involved in the concrete
destruction measures for which the close cooperation
of the SS, the Wehrmacht and civil administration was
indispensable and which caused the murder of at least
5.5 million Jews. Official secrecy regarding the killing
operations did not prevent news about the atrocities
being widely distributed, although a concrete picture
of the systematic liquidation was not attained before
the war ended.

2.7 The Dissolution of the Third Reich

The capitulation of the 6th army in Stalingrad on
January 31, 1943 marks the definite turn of tide against
the Axis powers. Because of its lack of manpower,
ammunition and technical equipment the Wehrmacht
did not regain the strength necessary to continue
strategic operations, and was forced onto the de-
fensive. The breakthrough of the Red army at the
middle sector of the Eastern front in the summer of
1944 opened its road into the Reich despite unre-
mitting German attempts to stabilize the front. After
the Allied invasion of France and the Allied air
offensives the military situation became hopeless, and
it was just a question of time until the Reich was
defeated.

The artificial prolongation of the fight relied upon
the total suppression of domestic opposition, since the
army had lost its relative autonomy after the abortive
putsch of July 20, 1944. Unlike in Italy, there was no
institution left which could take an initiative. The
renewed efforts of fanatical party functionaries to take
over public administration and to urge for fighting to
the last man by means of a progressively tenuous hold
over propaganda, and a rule of terror by martial law,
signified the last phase of the war—during which
Hitler and his chieftains in Berlin had clearly lost any
grasp on reality. The end of the Third Reich comprised
not only total military defeat, but also the complete
collapse of its institutional framework.

3. European Fascist Mo�ements

Fascist movements originated in most parts of Europe
during the interwar period, but only in exceptional
cases were they able to exert any great political
influence or to establish—as in Italy and Germany—a

regime of their own. Most of these fascist parties never
developed into mass movements, especially within the
rural societies of Southeastern and Eastern Europe.
Only the Romanian ‘Iron Guard’ and the Hungarian
NemzetiAkaratPartja (‘Arrowsof theCross’)achieved
temporarily significant popular support comparable
to the PFN. In two cases, fascists were able to rule for
a limited period: the Ustasha under Ante Pavelic in
Croatia in 1941; and the Arrows of the Cross under
Ferenc Salazi in Hungary in 1944—both relying on the
German occupants. The Hlinka Guards in Slovakia
were amalgamated in the authoritarian Rassemble-
ment of Josef Tiso and lost their independence. In
Austria competing fascist movements—National
Socialists and the Heimwehr (Home Guard)—
attracted considerable portions of the electorate, but
were suppressed (like the National Socialists) or
became absorbed by the state-controlled Vaterla� n-
dische Front (Patriotic Front).

In Britain, France, Belgium, and the Netherlands,
as well as in Norway, fascist groups played an
insignificant role. In Spain, the influential fascist
Falange was tamed by the authoritarian rule of
General Franco and lost its original impetus. Similar
developments prevailed in Southeastern Europe where
parliamentary democracy was replaced by authori-
tarian regimes with varying populist leanings. The
majority of the fascist movements remained splinter
parties and stood in opposition not only to the left, but
also to the ruling conservative forces and could share
power only with the support of the German occupants.
Those fascist groups that sympathized with National
Socialism—such as the Partie Populaire Franc� aise of
Jacque d’Doriot in France, the Front Populaire des
Rex of Le�on Degrelle in Belgium, the National-
Socialistische Beweging of Adriaan Anton Mussert in
the Netherlands, and the National Samling of Vidkun
Quisling in Norway—exerted only marginal influence,
and this was even more true for Oswald Mosley’s
British Union of Fascists.

3.1 Structural Elements

Italian Fascism provided the model for similar move-
ments, especially for National Socialism which copied
techniques, symbols and political strategies from its
Italian counterpart. Although some historians reject
the use of a general typology of fascism including
National Socialism, the similarities between them
cannot be disregarded, although the extremely de-
structive and inhuman character of the Nazi experi-
ment appears to be exceptional. The varieties of
fascism are characterized by their rigorous antiliberal
and anticommunist stance as well as by their extreme
nationalism and racism, their specific populist ideo-
logy, and voluntarist and decisionist political style.
They can be distinguished from right-wing bourgeois
parties by their techniques of exploiting resentments
and prejudices of the electorate, especially nationalism
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and antisemitism or—as in the case of Italy—racism,
for mass mobilization, and of avoiding any choice
between contradictory programmatic targets, thus
replacing actual political issues by purely propa-
gandistic slogans, although many of their goals are
similar to those of the bourgeois right.

The ‘cult of the will’—the arbitrary pursuit of
utopian visions first articulated by Georges Sorel—
and the myth of the unity of the people (‘people’s
community’) are specifics for the fascist variety of
politics, that added a new element to the political
process. Whereas the antiliberal and anti-enlighten-
ment impetus is a general criterion, there exist differ-
ences with regard to the degree of parasitic disruption
of the inherited state apparatus which culminated in
the National Socialist regime in Germany, caused by
their technique of mobilizing non-synchronous popu-
lar resentments and prejudices.

Fascist movements tend to replace liberal organiza-
tional principles by means of amorphous personal
legacies culminating in the leadership cult. Mass
mobilization is regarded by them as an end in itself,
even at the price of a chameleon-like propaganda. As
genuine protest movements, their membership and
constituency are characterized by an over-represen-
tation of youth, of marginal social strata, and of social
outcasts. Frequently modernization crises provide a
fertile ground for emergent fascist movements. They
are specifically a phenomenon of the inter-war period,
although a series of successor organizations did
emerge after 1945, such as Peronism in Argentina.

See also: Authoritarian Personality: History of the
Concept; Authoritarianism; Contemporary History;
Dictatorship in History; Ethnic Cleansing, History of;
First World War, The; Holocaust, The; Nationalism,
Historical Aspects of: The West; Parties�Movements:
Extreme Right; Second World War, The; Totalit-
arianism; Totalitarianism: Impact on Social Thought
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H. Mommsen

National Traditions in the Social Sciences

To a very considerable extent the social sciences in
each country nowadays are a local reproduction of the
common global pattern of the social sciences. Further,
it is clear that the achievement of a universal social
science is a widely shared goal amongst social scientists
from all nations, although some pursue more national-
istic agendas.Nevertheless, the national contextwithin
which social scientists operate continues to have a
considerable influence on the content and form of
social science work. Some national contexts have been
more important than others in the production of high-
quality social science: for example, in their study
of nineteenth-century social science innovations,
Deutsch et al. (1986) suggest that, while their set of
64 discoveries is equally split between those made in
Europe and those made in the USA, there is a marked
switch over time, with most of the European contri-
butions being made in the first half of the period (up to
World War II), but the period since being over-
whelmingly dominated by discoveries advanced by
US-based social scientists.

In some periods, for some areas of knowledge, and
for some geographical areas the national intellectual
context is particularly active in shaping social knowl-
edge production, and it is possible clearly to identify
national traditions of social science which share
particular features and which may have an accepted
label. ‘It is a common observation that national
intellectual traditions exist in the social sciences. These
traditions are often remarkably resistant to processes
of ‘‘universalisation’’ or ‘‘modernisation’’ and even
provide intellectual resources from which new social
theorising can continuously emerge’ (Wagner et al.
1991b, p. 341). The imprint of past national traditions
can endure. Behind each of the present universalistic
social science disciplines the historical imprint of those
particular national traditions which were formative in
establishing that discipline can often still be glimpsed.
Finally, on occasions, a national approach is so
strongly and explicitly developed by a more or less
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coherent social grouping of social science scholars that
we can reasonably talk about a national school, which
is often centered on the capital of the nation: for
example, the German School of History (founded by
Ranke), the French School of Sociology (led by
Durkheim), the Stockholm School of Economics, or
the Prague School of Linguistics.

Attention in this article is mainly addressed to the
rather more central nations such as France, Germany,
the UK, and the USA. Little is written about national
traditions of social science that might contrast dif-
ferent countries in Latin America, Africa, or Asia.
Since national traditions are more often identifiable in
the half-century between about 1875 and 1925, or
more generally the period bounded by a further 25
years on either side, attention is more directed to this
period. A further limitation is that the focus centers
only on major social science disciplines.

Acquiring a thorough comparative knowledge of
national social science traditions is hampered by
several difficulties. Appropriate information is
routinely provided by ‘country reports,’ in which the
state of scholarly activity in some particular area of
knowledge is described, fructified perhaps with some
interesting but unsystematic observations about the
linkages between the content described and the nation-
al context in which it was produced. Sometimes
such country reports are published alongside each
other in a ‘regional report’ or a ‘world report.’ Less
frequently, developments across the range of the social
sciences are depicted for a particular country or region.
Such literature tends to be largely descriptive, and
often entirely speculative. The question of national
traditions in social science is more often raised than
satisfactorily answered.

Nevertheless, more recently a rather more theoreti-
cally informed sociology of social science has begun to
generate appropriate studies on the comparative
history of the social sciences (e.g. Wagner et al. 1991a,
1991b). This newer approach draws particularly from
theoretical advances in the sociology of science, and
also from developments in social theory. Rather than
presenting a picture of the universally uniform, unil-
inear, and progressive evolution of each of the social
science disciplines, somewhat more nuanced treat-
ments are now more prevalent. These stress ruptures
and discontinuities, interlinkages, and oppositions,
and variations over time and space.

Levine’s study of national traditions in sociology
provides a definition that can be more generally
applied to other social sciences. He sees traditions as
inter- and intragenerational conversations amongst
intellectuals in a particular country, which tend to
share particular assumptions about social reality. In
such conversations writers mainly cite fellow nation-
als.

More important, over the generations they reproduce what
are palpably national characteristics. Moreover, when they

engage in dialoguewith parties fromother national traditions,
they do so, openly or by implication, in a more contrastive
mode—as when Durkheim explicitly contrasts his French
discipline with British and German traditions (Levine 1995,
p. 99).

The rise and fall of national traditions are shaped by
various cultural, ideological, political, institutional,
cognitive, and social factors, which will be reviewed in
the remainder of this article.

The broadest influence is undoubtedly that of
national cultural traditions. Cultures which are much
more likely to foster the successful development of
social science are those stressing the importance, in
both the natural and social realms, of the acquisition
of explicit, rational scientific principles and of em-
pirical fact-finding, and, even more strategically, the
importance of developing systematic ways of inter-
facing the rational and the empirical. An important
influence in each national culture on the development
of social science has been those models of natural
scientific inquiry advocated in that national culture by
philosophers or natural scientists, which have been
admired by social scientists.

Aspects of religious thinking in a country also affect
the development of social science in that country.
Prior to the Reformation and Enlightenment, secular
social thinking was often discouraged. Moreover, in
Protestant countries, close relations developed be-
tween intellectuals and churches. Intellectuals were
harnessed in the conflict with Catholic ideas and
politics; there was more room for debate since (some)
Protestant religions were not anchored by a central
dogma; and since Protestant clergymen could raise
families, intellectual dynasties could be more readily
formed. Thus, in the UK, and also The Netherlands
and Scandinavia, scientific innovation was linked with
religious debate. However, in France secularization of
intellectual culture took place with support from the
state and the court, and did not involve the de-
velopment of scientific thought, since literary genres
were dominant. Therefore there was scientization
without secularization, in contrast to secularization
without scientization (see Heilbron 1995, pp. 63–4).
The universities in both Italy and Spain tended to be
circumscribed by the Catholicism of their societies,
and were fairly moribund intellectually, except for
occasional intellectual forays animated by links with
Parisian thought.

Each culture tends to make similar ontological
assumptions about the nature of social reality, and
how it might be known and changed. Such assump-
tions underpin much social science work in that
country. In particular, cultural choices tend to be
made between stressing the individual level as onto-
logically prior (as in the UK), or the collective level
(France), and between an objective approach (as in
both the UK and France) compared to a more
subjective approach (as in Germany).
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Levine identifies seven national traditions in so-
ciology, although his characterizations are extendable
to the social sciences more generally, as follows:

(a) Aristotle, representing the Hellenic tradition, is
concerned with the way in which different consti-
tutional arrangements of societies (that is, city-states)
shape the conditions for achieving human virtues, and
thus human happiness, and with the achievement of
that potential arising from the deliberative judgments
of the participants (see Aristotelian Social Thought).

(b) The UK tradition emphasizes the naturally
sociable disposition of individual humans: for exam-
ple, the preoccupation with the properties, rights,
liberties, and utilities of individual actors, and then the
conduct of the actors (see Utilitarian Social Thought,
History of).

(c) The French tradition emphasizes that ‘society
formed a supra-personal entity with properties and
needs of its own, above all needs for normative
regulation and solidaristic integration,’ and that this
was a natural phenomenon (see Functionalism, History
of).

(d) The German tradition emphasizes human free-
dom as an essential element of moral decision making,
and also affirms the creative power of language as a
distinctive feature of human action and morality.

(e) The transnational Marxian tradition draws on
German idealism, French socialism, and English
economics to provide an ideologically committed and
yet scientific macrosocial science of the development
of capitalism and other modes of production (see
Marxist Social Thought, History of).

(f) The Italian tradition seeks laws about societies as
natural systems, with the prominent features of these
systems being the functioning of ruling classes or
elites.

(g) American pragmatism stresses social activism
disposed to solve problems on an experimental,
commonsense, pragmatic basis (see Pragmatist Social
Thought, History of).

Different nations each house much the same range
of ideological or political perspectives, but some
perduring national emphases can be found. For
example, French ideology more often stresses radical
change, drawing on its rationalist heritage, whereas in
the UK and the USA the emphasis is more on reform,
flowing from a strain toward empiricism. In Germany
ideology is often idealist, humanist, and antipositivist.
Such emphases in political ideologies tend to flavor
national social science traditions.

Each culture understands the relationships between
its component ‘social fields’ rather differently. Al-
though most modern societies have in common a set of
separate economic, political, and social realms (to-
gether with many minor arenas of social life), how
each is constituted and what its relationships are to
other spheres may differ considerably, and this has
consequences for social science work in that society.
Each discipline tends to have an interactive relation-

ship with one of the social realms in that society, with
the social science discourse being in part ‘constitutive’
of that realm, and in part being shaped by it. The way
a society is organized in terms of its social fields may
guide the development of particular national tradi-
tions of social science over many generations. For
example, in France, the state has long been a very
central and powerful institution, although there has
been a strong discouragement of scholarship in pol-
itical science. In France, society (‘the social’) became
distinct from church and politics, and then the
economy, but in Germany the distinction was resisted.
The possibilities for the development of sociology in
each country were shaped by these differences.

Cultures can differ in how they set the boundaries of
the social sciences. In Germany, Sozialwissenschaften
is a broad conceptualization, whereas in the Anglo-
American world a sharper distinction is usually drawn
between the social sciences and the humanities. France
is more complex, with economics located within
faculties of law, whereas the other human sciences are
located within the broader humanistic framework of
faculties of letters (see Uni�ersities, in the History of the
Social Sciences). Which particular disciplines are
separately identified has also differed, with some
continental European university systems often pres-
enting more ‘policy-orientated’ types of knowledge
such as demography, criminology, and public admin-
istration. More recently, that division of labor among
which has developed inUSuniversities has successfully
diffused worldwide, and has become the norm against
which the array of disciplines in other countries is
measured.

During the period of German university devel-
opment from the late 1700s through to the mid-1800s
literary and artistic intellectuals were not accom-
modated in universities. One result of this appears to
have been that ‘the independent non-university intel-
lectuals became hostile to the new professorial form of
knowledge production’ (Olson 1993, p. 24). This
involved a Romanticist rejection of cold hard facts,
which developed alongside, and in reaction to, the
professionalization of knowledge, and provided an
alternative and oppositional stock of intellectual
resources, which has most recently been drawn on in
the development of postmodernism.

The policy process is different in different states. In
the nineteenth-century UK, fact-finding was insti-
tutionalized in the role of Royal Commissions, inspec-
torates, and social-reform research associations, but
these were weakly linked (at least as far as formal ties
are concerned) with the processes of policy making.
However, social network ties amongst various mem-
bers of the elite could provide channels for information
to percolate to policy makers. Links between social
researchers and policy makers ever since have re-
mained generally at arm’s length. In Germany, there
was also considerable state involvement in statistics
collection. In contrast, in The Netherlands, a tradition
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of longer-term policy making developed, and this
more farsighted orientation was able to articulate with
a slew of empirically orientated research approaches,
such as sociography and social geography, which were
particularly well developed there. The national pol-
itical culture of states leads to differences in their
interest in social research, and their capacity to
promote it and then to utilize its findings varies
considerably (for an earlier review, see Cherns 1974).

Although the attention of historians of social science
is particularly drawn to examining theoretical trad-
itions, there are also research traditions (or more
broadly methodological traditions) which may not be
at all strongly linked with the more theoretical
traditions. The state, as the key institution in develop-
ing statistical information, is particularly important in
shaping the types of empirical research and methodo-
logical developments that eventuate in a particular
country. But there are other influences. Levine (1995,
p. 276) suggests that:

The empirical traditions also bore the mark of national
dispositions, if not in such a pronounced form as the
philosophical ones. England led the way with social surveys,
systematic investigations of living and working conditions,
mainly of members of the working class. France and Italy
pursued the collection of national social statistics, work that
enabled Durkheim to lead off so impressively with his analysis
of divorce rates, educational levels, mental illness data,
religious affiliation and the like in Suicide. Germany pion-
eered the experimental manipulation of subjects and also the
systematic collection of ethnographic data in broadly defined
culture areas. The US pioneered in producing census data and
later in systematic gathering of information through personal
documents and direct observation as well as interviews.

Later, in the USA, an array of methodological
developments occurred. For example, content analysis
was developed, especially in the context of World War
II and the Cold War, when direct access to totalitarian
countries was denied, and so more indirect means of
study were especially required. The methodological
emphasis of US social science led to the very con-
siderable systematization of social research methods
in the USA in the mid-nineteenth century, including
the successful forging of a marriage between social
research and statistics, which had not been achieved in
the UK at the turn of the century, when social research
on one hand and mathematical statistics on the other
had developed alongside each other.

National social science traditions may be shaped by
differences in internal organization amongst social
scientists themselves. In ‘state-centered societies’ (such
as France or Germany) social scientists tend to
consider themselves already organized by virtue of
their university posts, with further organization
amongst their colleagues not being so necessary;
whereas in ‘stateless societies’ (such as the UK or the
USA) there has been a conception of a profession of
knowledge producers, which has led to considerable

associational activity for the promotion of the social
sciences.

In many countries there has been a development of
semiprofessions, at least partly based on social
science knowledge (social workers, planners, nurses,
librarians, psychologists, economists, educators, and
teachers). Their differential association with social
sciences in each national setting has undoubtedly had
particular affects.

A range of coalition partners, which differ in
particular circumstances, may support particular de-
velopments of social science knowledge; especially
where there is a cognitive and moral affinity. Such
partners may include political parties, trade unions,
probusiness groupings, welfare reform groups, or
more generally social movements. Think tanks have
been set up to mobilize social science knowledge for
more specifically ideological purposes, especially in
support of the doctrines of neoliberalism. There can be
a ‘discursive affinity’ involving an overlapping of key
concerns, and some basic similarity in cognitive
assumptions and terms. In such circumstances, the
social science work provides some of the conceptual
elaboration and�or the social information required to
support the program of its ally, while the ally may
assist in providing identification of what issues are
seen as problematic, empirical material (for example,
access to research sites) and may assist in mobilizing
resource support, as well as in providing more general
legitimacy. This relationship is often strengthened
when the partner obtains parliamentary power, or,
more so, is in government. Social movements can be
important in linking national traditions: for example,
Marx bequeathed his writings to the German socialist
movement (which gained a parliamentary foothold in
the 1880s and 1890s) which harbored them, in turn
making them available for widespread trade-union
and academic utilization at the turn of the twentieth
century and beyond.

The era of nationalism occurred over the same
period as that of the most powerful discipline building
among the social sciences. It is not unusual, then, to
posit links between these two processes. Nation
building was especially important in Germany and
Italy, which were each culturally and intellectually
dominated by their ‘national questions’ as they groped
toward a newly united nationhood. The effect of
nationalism seemed to provide a strong, if diffuse,
stimulus to the development of the social sciences (see
Disciplines, History of, in the Social Sciences).

The effects of different institutional forms and the
material basis of the provision of resources has been
especially important for fuelling the differential de-
velopment of social science. A range of institutional
forms have been relevant at different times and in
different places: coffeehouses, salons, associations,
university teaching departments, and research insti-
tutes (see Coser 1965, Wuthnow 1989) Salons and
coffeehouses can be significant for the flexible inno-
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vation of new ideas (as in France and the UK).
Universities can be important for providing a more
secure and enduring environment, with systematiza-
tion required for teaching, as well as being rewarded as
a goal. University settings propel specialization and
divisions of labor, especially in the form of separate
disciplines. However, university teaching departments
are not necessarily appropriate institutions to support
larger-scale research, so that the tackling of larger
topics, and also policy research, often requires the
development of research centers where a specialized
division of labor can be built up and resources for
particular products can be mobilized (see Specia-
lization and Recombination of Specialties in the Social
Sciences).

Different national university systems have provided
different contexts for the development of social sci-
ence. The German universities were reformed from the
1820s on and launched a range of more systematically
based scientific work, especially in philology and then
extending especially into history, which was placed on
a far more scientific footing. The French system,
which was not revivified until the 1870s, was (and still
is) highly centralized, which can mean the rapid
institutionalization of a particular area of knowledge,
although the centralization can prove intellectually
stultifying in the longer run as it can cramp innova-
tions. As with natural science, the US university
system, in which university presidents have strong
power to develop new areas, where there can be fierce
competition for prestige amongst institutions, and
where (at least in larger universities) the appointment
of several full professors in each department fosters a
democratic climate and a diversity of lines of research,
seems to have been a particularly successful environ-
ment within which social science has flourished.
Although these were pioneered in Germany, the USA
has also been especially important in the development
of specialized social-research centers. One particular
design feature which supports innovation seems to
have been the importance of role hybrids—those with
one foot in practical concerns and the other in a setting
allowing for systematization of ideas are often es-
pecially innovative situations. US universities have
tended to be better in providing such links.

The institutions within which social science de-
velopment takes place may also have an effect on the
dominant cognitive style through which social knowl-
edge is produced and debated. German scholars were
often ensconced in universities, whereas French
scholars debated within salons. As a result, a typical
style tended to develop: ‘Whereas the German in-
tellectual was systematic, scholarly, even pedantic, the
French intellectual tended to be orientated to science
as well as to political controversy and to be brilliant
and lucid as well as facile and flowery in exposition’
(Collins 1994, p. 14).

National traditions are more likely to develop where
the subject matter is strongly localized: for example,

the study of languages seems to have nurtured a
considerable degree of longevity of localized schol-
arship. In contrast, more abstractly formulated social
sciences are more likely to float free from national
contexts.

Three broad modes of formation of social science
can be distinguished (Wagner et al. 1991b):

� comprehensive social science perspectives, which
reject specialization and professionalization: for exam-
ple, idealism, social romanticism, German historical
economics, classical sociology;

� formalized disciplinary discourses, which are ap-
propriate to the internal organization of universities:
for example, neoclassical economics, legal theory of
the state, and formal sociology; and

� pragmatically specializing professions: codified
professional training.

The first type of broad theorizing developed only in
continental European countries during the late nine-
teenth century, where scholarship spanned both uni-
versity chairs and independent intellectuals. More
formalized disciplines developed as the social sciences
became institutionalized within universities, especially
in Germany and then in the USA. The third mode
developed especially in the USA.

In discussing national traditions in social science,
distinctions are often drawn between the English-
speaking world (with further differentiation between
the USA and the UK) and continental Europe (in turn
divided between the north and south). Other countries
fall into yet further patterns. In various of the smaller
European (and other First World) countries, various
early forms of social science developed, often with
significant local figures, not yet entirely attuned to a
social science framework. Sometimes these were insti-
tutionalized. Such local developments tended to be
overwhelmed following World War II by the in-
ternational spread of social science from its US bases.
Local variants of social science were then
reestablished, usually with a strong US flavor. Grad-
ually, especially out of the pressures for change in the
late 1960s and early 1970s, a little more local room for
maneuver developed, although usually this did not
lead to reconnections with the very early forerunners
of national traditions.

The situation of national traditions in developing
countries is broadly similar, although more muted,
and with a later timescale. Some had local traditions,
although usually these were very limited. Again,
expansion and Americanization were late postwar
phenomena. Although social science establishments
now exist, they are smaller and less self-sufficient than
in the previous group of countries.

In sum, during the period of the most active
development in our current social science disciplines,
innovative work was largely carried out in particular
national contexts, albeit within a context of the
considerable international exchanges of views. These
innovative breakthroughs were often centered in
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national traditions extending back some centuries.
Although the high period of the play of national
traditions has largely passed and social science now
seems to be relatively universalistic, national contexts
still continue to shape the work of the social scientists
within each national community.

See also: Academy and Society in the United States:
Cultural Concerns; Area and International Studies:
Sociology; Nation: Sociological Aspects; Pragmatism:
Philosophical Aspects; Qualitative Methods, History
of; Quantification in the History of the Social Sciences;
Quantitative Cross-national Research Methods; Sci-
ence and Social Movements; Scientific Academies in
Asia; Social Science, the Idea of; Theory: Conceptions
in the Social Sciences; Traditions: Social; Universities,
in the History of the Social Sciences
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Nationalism and Expressive Forms

Nationalism is a complex, often problematic concept
for social scientists. But among existing definitions of
the term, one finds three critical areas of agreement.
First, the rise of nationalism is historically specific.
Nationalism emerged in the late eighteenth century,
appearing first in Europe, then in North and South
America. In the twentieth century, nationalism spread
to many Asian countries and to the new independent
nations of Africa. Second, nationalism exemplifies an

ideological movement, promoting the autonomy,
unity, and sovereignty of those gathered in a single
territory. A nation’s citizens are believed to be joined
not by ethnicity, but by a single public culture and a set
of shared political goals. Finally, nationalism evokes a
strong collective sentiment. While ruling elites may
sow the first seeds of this fervor, it is argued that all
citizens come to experience a shared collective identity
and to embrace a common national purpose. (Calhoun
1993 or Hutchinson and Smith 1994 offer thorough
discussions of nationalism.) The third element of
nationalism, a strong collective sentiment, provides
the focus for this entry. This article explores the most
powerful expressions of nationalistic sentiment—a
nation’s symbols. The sections which follow highlight
the ways in which national symbols bring nationalism
alive.

1. National Symbols: The Nation Made Real

Ostensibly, national symbols may seem little more
than calling cards by which nations identify themselves
to one another. But closer reflection reveals that
national symbols accomplish much more. Just as a
weapons objectify feelings of anger, or romantic
musical interludes objectify feelings of love, national
symbols concretize the highly abstract; they make
tangible the subjective nature of the nation—its
moods, desires, and goals. Historian Michael Walzer
(1967, p. 194) writes, ‘The nation is invisible; it must
be personified before it can be seen, symbolized
before it can be loved, imagined before it can be
conceived…national symbols provide a starting
point for such political thinking.’

One can think of national symbols as modern
totems. Like the signifiers of the primitives, these
symbols merge the mythical, sacred substance of a
collective with a specified, manifest form—one that is
grounded in the everyday experience of sight, sound,
or touch. By blending subject and object, national
symbols move beyond simple representation. In a very
real sense, national symbols become the nation. Recall
Durkheim’s (1915, p. 251) observations: ‘The soldier
who dies for his flag, dies for his country; but as a
matter of fact, in his own consciousness, it is the flag
that has the first place.’

2. Symbols as Expressions of Nationalism

As tangible entities, national symbols become the
perfect vehicle with which to rally the citizenry. These
symbols take on various social functions that heighten
the experience of nationalism and facilitate its shared
expression.

2.1 Crystallizing National Identity

National symbols vivify nationalistic sentiments by
crystallizing national identity. In this regard, Anthony
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Giddens (1985, pp. 216–19) identifies national sym-
bols as the content of nationalism. These symbols es-
tablish the distinctiveness, the cultural autonomy of a
population. They become the basis of a unique con-
ceptual community.

To accomplish crystallization, political leaders give
national symbols high exposure. Governments equip
official institutions with national flags and emblems.
Anthems, mottoes, and pledges of allegiance are
taught in the primary grades and recited daily through
the completion of secondary education. In many
nations, citizens sing the anthem or salute the flag at
the onset of concerts, sporting events, and other public
assemblies. Political leaders often erect national
monuments and designate historical sites. Such areas
commemorate past strengths or sufferings of the
national body. Citizens are encouraged to visit such
sites and share in the sacred ideals that they enshrine.
Often, national leaders create special holidays that
revolve around such shrines. For example, each April,
the Japanese celebrate Yasukuni Matsuri, a holiday
during which citizens are encouraged to visit Tokyo’s
Yasukuni shrine and honor Japanese soldiers who
died for their country (Gregory 1975, p. 153). On
Memorial Day in the United States, flowers and flags
decorate the gravesites of military casualties, with
citizens engaged in parades or memorial services
designed to honor the dead. By interjecting national
activities into the routine calendar of events, national
leaders disrupt citizens’ individualistic orientations;
they refocus citizens on collective life and recharge
their nationalist sentiments.

2.2 Nationalism Through Bonding

National symbols can inspire nationalistic sentiment
by creating bonds between citizens. This bonding
power emanates from the symbols’ sacred nature. As
citizens join in veneration of the symbol, individual
interests become secondary to those of the nation.
Collective reverence toward national symbols brings
individuals out of themselves and into communication
with others. At such moments, national symbols bind
citizens in a shared consciousness, liking them despite
differences in wealth, social standing, power, or age.
‘By uttering the same cry, pronouncing the same word,
or performing the same gestures in regard to these
(symbolic) objects, individuals become and feel them-
selves to be in unison’ (Durkheim 1915, p. 262).

National anthems can unite citizens every time they
are performed, bringing citizens together (physically
and�or mentally) in patriotic communion. During
World War II, the BBC promoted this goal, airing
weekly broadcasts of the Allied Power’s national
anthems. European listeners (numbering in the
millions) reported a strengthened resolve and in-
creased camaraderie after hearing such broadcasts. In

targeted nations, the broadcasts reportedly increased
citizens’ nationalistic fervor (Mead 1980, p. 46). A
similar phenomenon can be witnessed when citizens
sing the anthem or salute the flag at the onset of
sporting events or international competitions. In
attending to the symbol, a seemingly disconnected
crowd is momentarily united as they collectively
applaud their national essence.

National heroes also bond citizens in ways that
intensify nationalistic sentiments. Heroes become civil
deities capable of uniting citizens in common beliefs.
For decades, Vladimir Lenin served this purpose in the
Soviet Union. Ironically, his death best marks the
initiation of this power. As a man, Lenin was admired,
but as a symbol he became the paste of a society. A
posthumous tribute in the Soviet Newspaper Pra�da
highlights the point: ‘Lenin lives in the hearts of every
member of our party. Every member of our party is a
small part of Lenin. Our whole Communist family is a
collective embodiment of Lenin’ (Pra�da, 23 January
1924, quoted in Lane 1981, p. 216). In passing from life
to death, Lenin transcended the rigidity of observable
human behavior. Thus in death, his image is freely
molded to suit the evolution of each nationalist cause.
Barry Schwartz (1987, 1996) documents a similar
phenomenon in researching American heroes such as
Washington and Lincoln, Schwartz argues that, in life,
these men were undeniably important. But in death,
these men became divine and extraordinary. Images of
Washington and Lincoln have effectively drawn mil-
lions together in ‘a moral communion.’ The com-
memoration of these heroes becomes much more than
the celebration of men. Rather, it defines and per-
sonifies the nation for which the men stand. In the
moral communion of which Schwartz speaks, these
heroes become the common food, the mystic substance
that unites citizens in their experience of the nation.

2.3 Nationalism Through Honor

National symbols heighten nationalistic sentiments
when they are used to honor the efforts of citizens. The
process creates a symbiotic relationship between the
living nation and the symbolic nation. Valorous
citizens breathe life into the symbol by providing
concrete examples of that for which the symbol stands.
At the same time, the efforts of ordinary citizens
become basked in the symbol’s sacred aura. During
the moments in which citizen and symbol are linked,
the nation becomes ‘real.’ At these moments, national-
ism becomes a lived experience.

Nations honor citizens in a wide variety of arenas.
In world competitions such as the Olympics or the
World Cup, nations honor winning athletes by playing
their national anthem and hoisting their national flag.
Similarly, nations welcome military victors against the
backdrop of their national anthem and flag. To
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commemorate their bravery, nations decorate military
heroes with medals that display their nation’s symbols.
When citizens die in service of their country, nations
drape the national flag over their coffins to signify their
heroism. Nations memorialize patriotic sacrifice with
national monuments: L’Arc de Triomphe in France,
the Vo� lkerschlachtdenkmal in Germany, the Lenin
Mausoleum in the Soviet Union, and the Vietnam War
Memorial in the United States. National holidays also
serve the honoring function. Jose Marti Day in Cuba
honors the famous patriot and his struggles (January
28). Tomb-Sweeping Day in Taiwan honors the
nation’s dead (April 5). Matilda Newport Day honors
the Liberian patriot and the ideals for which she
fought (December 1). In all of these examples, national
leaders light the fires of nationalism with the best and
strongest of the nation’s citizens.

2.4 Symbols and Patriotic Action

National symbols often generate deep emotion. In so
doing, these symbols can motivate patriotic action.
National symbols become what Durkheim called a
‘rallying center’ for citizens. They can spur nations to
victory and comfort nations in defeat. They can buoy
citizens and heighten their resolve when national
resistance must be sustained. As such citizens fights to
protect their symbols just as they would fight to
protect themselves. In such fights rests the supreme
expression of nationalism.

National leaders recognize the motivational power
of national symbols. They often create or adopt
such symbols with motivational goals in mind. For
example, in 1792 Mayor Dietrich of Strasbourg
directed composer Claude-Joseph de L’isle to ‘produce
one of those hymns which conveys enthusiasm to the
soul of the people’ (Sousa 1889, p. 99). The result was
La Marseillaise. When the tune made its way through
France, it was credited with motivating volunteer
battalions to descend on Paris (Nettle 1967, p. 69). In
a similar way, Philippine General Emilio Aguinaldo
implored native musician Julian Felipe to write an
anthem that would rally his fellow Filipinos against
the forces of Spain. When the battle was over, the
General believed that such an anthem would further
solidify the new Philippine regime. Each time it was
heard, the song would rekindle the patriotism and
loyalty that secured victory (Nettle 1967, p. 168).

In many nations, national martyrs become moti-
vational symbols. Although prominent when alive,
such individuals can become inspirational after death.
They stimulate deep emotional commitments—
commitments that often lead to extraordinary action.
Consider Filipino activist, Benigno Aquino. While
living, Aquino and his followers energetically opposed
the Marcos regime. Yet, only after his assassination
(August 1983) were Aquino’s followers able to

effectively unite and oust Marcos from power. Simi-
larly, Father Miguel Hidalgo y Castilla preached
revolution to the Indian peasants in Mexico for years.
Yet, only with his execution in 1811 did his words
gain the power to trigger the 1814 insurrection.

2.5 Symbols, Nationalism, and Legitimacy

Strong nationalist sentiments are contingent on the
legitimacy of a nation’s authority. National symbols
play an important role in establishing and maintaining
that legitimacy. When nationhood ensues, flags, crests,
mottoes, and other national symbols facilitate
nationalistic sentiments by finalizing an entity’s new
status. For example, when over 100 nations celebrate
an Independence Day, they institutionalize the birth of
a national entity. Similarly, the inclusion of a nation’s
flag at the United Nations marks the acceptance of a
new, full-fledged member in the ‘national club.’

Symbols also legitimate changes to an established
nation’s internal authority structure. During such
transitions, symbols are often recreated or altered so
as to reify the shift in power. For example, upon
declaring independence, Venezuela added the phrase
‘19 de Abril de 1810—Independencia; 20 de Febrero
de 1859—Federacion; Republica de Venezuela’ to its
coat of arms. By linking the independence movement
to the past history of the arms, the new Venezuelan
government was more easily woven into the existing
national identity (Mucha 1985, pp. 38, 176, 181).
Similarly, changes made in 1991 to the Croatian
national flag became a powerful signal of the nation’s
new independent status. While part of the Yugoslavian
republic, Croatia’s national flag displayed a large red
star over a red–white–blue tricolor field. At inde-
pendence, the government replaced the red star with
five small shields representing different parts of the
country (Crampton 1992). In this way, Croatia down-
played its communist past and presented a new self-
study.

National leaders sometimes use national symbols to
cloak their policies in a nationalistic sentiment. By
merging their persona and plans with the nation’s
symbols, they seek legitimacy for themselves and their
administrations. It is not surprising, then, that when
rulers address their nations, national symbols are
often central to the setting. The US President frames
his public addresses with the national flag and our
national emblem, the eagle. Portraits of Mao Zedong
still provide a backdrop for the addresses of many
Chinese leaders. Heads of state often have a song, seal,
or flag which becomes a permanent accompaniment
to their presence—Hail to the Chief in the US, The
Royal Fanfare in Iraq, or the President’s flag in
Gabon, Korea, Liberia, Peru, etc. National rulers
often are honored on the country’s postage stamps
or national currency. Leopold III, for example, was
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commemorated on Belgian coins. The accession of
Jigme Wangchuk was depicted on Bhutan’s currency.
Jawaharlal Nehru could be found on certain Indian
coins. Francisco Franco was pictured on Spanish
currency. Combining leader with symbol renders the
leader the standard bearers of all that the nation’s
citizens value and believe. Leaders, like symbols,
become the subject of nationalistic fervor.

2.6 Bottom-up Nationalism

When symbols are used to crystallize identity, create
bonds, honor, motivate action, or legitimate, their
ability to spur nationalistic sentiment travels down-
ward through the social system. The power of symbols
is directed from those that govern to the governed.
Conversely, when symbols become tools of popular
protest, the general public takes command of them.
Such conditions present popularistic or ‘bottom-up’
expressions of nationalism.

Bottom-up nationalism is most likely to emerge
when leaders and their constituents become glaringly
divided. When leaders violate the public trust, citizens
may reclaim the nation’s sacred symbols and return
them to ‘virtuous’ hands. French resisters, for
example, utilized this strategy during the Second
Empire.WhileNapoleon III outlawedLaMarseillaise,
deeming it too dangerous for public consumption,
resistors embraced the anthem anew, resolving to
forward it as a reminder of revolutionary ideals. These
citizens sang La Marseillaise at both underground
settings and public protests. In this way, the anthem
was dubbed the ‘true’ nationalist message, directly
challenging the official government position (Mead
1980, p. 54). The American flag served a similar role in
the ‘Bonus March’ of 1932. Throughout this protest,
American veterans consciously cloaked their
grievances in the American flag. They carried the flag
during rallies; they posted it on their temporary
settlements. The flag became aligned with the veterans’
fight. By taking command of the flag, the veterans
placed the formal government leaders in opposition to
the will of the people. Thus, when President Hoover
ordered federal troops to forcibly evacuate the
veterans, millions of Americans were aghast. Physical
attacks on the veterans represented attacks on the
flag, and thus, antinationalist actions.

Bottom-up nationalism often involves the juxta-
positioning of symbols. In such cases, a ‘grass roots’
symbol is positioned against one strongly promoted
by ruling elites. In this way, citizens force a con-
frontation between what ‘is’ and what ‘should be.’
Chinese students in Tiananmen Square used the
Goddess of Democracy in this way. This 35 foot
sculpture, modeled after the Statue of Liberty, sat in
opposition to a massive portrait of Mao Zedong. Jux-
taposing statue and portrait pitted democracy against
communism. The strategy initiated a new nationalistic
surge in the face of old routines.

When the schisms between national leaders and
their constituents become severe, the general popu-
lation may actually reject its nation’s symbols. Under
such conditions, the role of national symbols can
change significantly. The symbols, like those who
control them, become the target of protest. Thus, the
expression of nationalism can involve some form of
attack on national symbols. For example, during the
1989 revolution, Romanian protesters frequently cut
the Communist ornament from the center of the
nation’s flag. This attack symbolically aborted the
reigning leadership, leaving room for the general
populous to reclaim its nation. A. Codrescu (1991,
p. 67) a journalist and Romanian exile, wrote ‘It is
through that hole that I am returning to my birth-
place.’ Recent independence movements in the Baltic
republics (1990–1) involved similar attacks. In
Lithuania, citizens danced on a toppled statue of
Lenin. In Russia, plans were made to dismantle
Lenin’s burial shrine. Defiling these symbols
crystallized citizens’ rejection of the standing
authorities. Further, the unity and intensity that
characterized such attacks located the center of
nationalism in the hands of the people.

3. Designing Nationalistic Expressions

National symbols represent the most powerful
expressions of nationalism. Consequently, one might
expect that the design of such symbols would be
grounded in each nation’s unique, indigenous charac-
teristics. Research shows that a nation’s indigenous
characteristics can indeed govern the selection of
symbol content—i.e., the particular notes or lyrics that
appear in an anthem, the particular colors or emblems
chosen for a flag, etc. Yet, when one studies the
structure or design of national symbols—i.e., the way
in which notes are combined to create an anthem
melody, the ways in which colors and shapes are
combined to create a flag design—the influence of a
nation’s indigenous characteristics prove far less im-
portant.

Cerulo (1995) conducted a detailed study of the
creation and adoption of national anthems and flags.
She explored the different factors that guided the
selection of symbol content vs. symbol design. Her
research suggests that symbol content forwards the
‘raw materials’ of a nation’s identity. As such, content
generally is guided by each nation’s unique cultural
history. In contrast, symbol structure represents the
strategy or ‘voice’ by which nations choose to express
their essence. In reviewing the more than 180 anthems
and flags currently in existence, Cerulo showed that
variations in such strategies of expression are a
‘supranational’ phenomenon.

Some nations choose to express their identities via
basic structures—designs built upon concise, restricted

10331

Nationalism and Expressi�e Forms



forms of expression. Other nations express their
identities using embellished structures—elaborate,
dense, and complex forms of expression. Differences
in structure are systematically linked to the broader
social conditions from which symbols emerge. Those
creating and adopting national symbols locate their
nations within certain economical, political, and social
‘maps.’ They then choose their strategy of expression
with reference to those who share similar locations in
these domains.

For example, a nation’s economic position within
the world arena is related to the structure of its anthem
and flag. Nations at the core of the world system—
those with the greatest power and resources—favor
very basic symbol designs. In contrast, nations that
lack wealth and power adopt symbols with highly
embellished designs. A nation’s political system (auth-
oritarian vs. democratic) is also associated with the
structure of its anthem and flag. While nations with
authoritarian leadership favor basic, sparse symbol
structures, nations with democratic systems tend to
adopt more elaborate, embellished structures. Specific
social events surrounding the adoption of symbols
impacts symbol designs as well. Events that unify the
collective in a common focus—i.e., independence
movements, nationalistic periods, victory in war,
etc.—prove to be associated with the adoption of basic
symbol designs. When symbols are adopted during
periods that fragment the population’s focus—i.e.,
bloody coups, economic depressions, lost wars, natu-
ral disasters, or revolutions—embellished symbol
designs are favored.

The patterns identified here should be thought of
as norms of symbol design. Cerulo’s work explains
theways inwhich a core economic location calls for the
adoption of basic symbolic expression; she outlines
the ways in which a democratic political structure
presents the expectation for embellished symbolic ex-
pression, etc. Further, her data suggest that nations
who violate these expressive norms in creating and
adopting anthems and flags often find themselves with
symbols that fail to fully connect with the citizenry.
When symbol structures fail to conform to design
expectations, citizens often disengage from the
symbols.

This line of research presents an interesting thesis.
All national symbols are used quite similarly in the
expression of nationalism (i.e., crystallizing national
identity, bonding and honoring citizens, motivating
patriotic action, legitimating the nation, or providing
citizens with a means of protest). Yet, the specific
design of national symbols can make them more or
less effective in achieving their goal. When it comes to
the expression of national identity, where a national
audience ‘comes from’ (i.e., its cultural roots) may be
less important than where that audience ‘is’ (i.e., its
experience at the social moment during which symbols
emerge). Put another way, the ultimate ‘success’ of
national symbols may be more strongly influenced by

a citizenry’s community of experience than to its
community of record.
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Nationalism: Contemporary Issues

‘Nationalism’ is the belief that one’s own land and
people are unique and superior to all others, and�or
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a policy that systematically advantages one’s own
nation.Frequentlythetwo,beliefandpolicy,arelinked,
occurring simultaneously.

Nationalism’s manifold dimensions are captured
well by the Oxford English Dictionary (OED): ‘De-
votion to one’s nation; national aspiration; a policy of
national independence.’ This concatenation of con-
cerns has fueled modern research classics such as C.
Hayes (1931), H. Kohn (1944), and E. Gellner (1983).
Yet even such a definition is inadequate, for it ignores
the role nationalism has played in changing the
modern world.

More helpful but still not without problems is K.
Deutsch’s (1963) concept of nationalism. It speaks of
a people as a social grouping linked communicatively,
a nationality as a people seeking control over its
members, a nation as a nationality seeking self-control,
and a nation-state as a nation with its own political
apparatus. The center point is the nation, which the
OED describes as ‘an extensive aggregate of persons,
so closely associated with each other by common
descent, language, or history, as to form a distinct race
or people usually organized as a separate political
state and occupying a definite territory.’ Does this tell
us what we want to know about, for instance, the
Yugoslav revolution of the late 1990s and the policy of
ethnic cleansing?

1. Conceptualizing Nationalism

Fundamental to the basic concept of nationalism is,
first of all, the observation that the nation into which
we were born makes a difference. Not all nations are
born equal. Moreover, the social values that nations
offer to their citizens—such as preferred jobs and
access to higher education—are distributed unequally.
In the international arena, some nations are ‘haves’
and some are ‘have nots.’

Second, one’s responsibility as a member of a nation
is to improve its competitive position. But note: while
the first postulate is uniform across a nation or people,
the second offers variable individual acceptance of the
nation’s policies, instruction, or behaviors.

Third, nationalists may at least in principle under-
take whatever actions they deem appropriate for
improving their people’s access to wealth, power and
other values.

In such an approach the term nationalism becomes
ambiguous, and its meaning a matter of time and
place. Even so the idea of nationalism is useful as an
analytic marker. Europe’s march across history before
the fourteenth century frequently repeated the social
mobilization sequence: ‘people�nationality�nation
�nation-state.’ Using nationalism as a concept re-
minds us of itsmany dimensions, among them national
consciousness, national character, ethnonationalism,
national cleansing, and National Socialism. It offers a
framework for differentiating among population
groups.

2. Historical Origins

Although the English-language usage of the word
‘nationalism’ dates back only to the 1840s, its earlier
presence as a concept had deep roots. An oft-cited
point of origin occurred a half-century earlier—1776
when colonial Americans bolted from their English
sovereigns, 1787 when they met in Philadelphia to pen
a Constitution, and 1789 when French revolutionaries
drafted their Declaration of the Rights of Man.

2.1 An Inchoate Concept

The historical record merits more attention, however.
Consider the rich medieval fabric with centuries of
unified governance and political stability. Charles IV’s
Golden Bull (1356), by removing Papal power from
the Holy Roman Empire, contributed to a process that
eventually killed the HRE itself. The end of the
Hundred Years War (1453) sealed the division of
England and France.

During the Renaissance (fourteenth to seventeenth
centuries) the cosmic drama shifted from gods to
humankind, and a concomitant sense of personal
responsibility. Also deserving our attention are Martin
Luther who tore apart a united Christendom (1517),
Philip II’s Escorial (1563–84) which gave Spain a
residence cum administrative center, and arts and
literatures intoning national pride. Who has not
thrilled to Shakespeare’s account of Prince Hal ex-
horting his troops: ‘We few, we happy few, we band of
brothers’?

But all this was prototypical, not full-scale national-
ism as we know it today. The next two and a half
centuries would further secularize Europe and shore
up this popular albeit inchoate concept. Thoughtful
observers andpolicymakers, like Plato’s cave dwellers,
could only dance around the idea’s images, unaware
that thoughts dancing through their minds could
transform European and, by now, North American
politics.

2.2 Belonging: Romantic Nationalism

The nineteenth century was one of romantic national-
ism. Policy makers were interested in the idea of
nationalism and in understanding the ways in which it
might be used to accomplish their own national goals.
Among these goals was of course military defense. By
and large, however, political leaders were more preoc-
cupied with traditional ways of conducting warfare,
and dubious when ‘psychological’ variables were
brought into play.

Had the nationalist movement been presented as an
organization table, then surely a major item would
have aimed at understanding and communicating
information about the status of the national entity
itself, whether that entity was a people, nationality,
nation, nation-state, or something else. Another major
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item would have been proselytizing: bringing more
recruits into the national fold, expanding the entity’s
structure, and propagandizing. Yet another item
would have involved the emerging world of adver-
tising: symbols, heroes, flags and anthems, operas and
plays, and common histories, as well as formal
presentations.

What made this late nineteenth century nationalism
‘romantic’? Among other factors two stand out:
undigested sentiments endorsing the glories of nation-
hood in general, and unbridled acceptance of their
own nationalizing efforts. Nationalism became viewed
as the modern society’s universal solvent, ready on call
to remedy all of society’s ills. Such conditions may
produce an e� lan that improves the quality of a society.
Indeed, e� lan and competence are both necessary for
effective governance. But eventually such political
thinkers as President Woodrow Wilson turned against
the tide of popular sentiment: they saw nationalism as
a universal evil.

2.3 Aggressi�e Nationalism

Beginning in the mid-nineteenth century nationalism
became more aggressive. Each kind of nationalism, we
might assume, aimed at improving the lot of its own
members. The critical question became the treatment
of territorially linked individuals or groups who did
not share much else in common with the dominant
national population. Other societies had for centuries
tolerated this apparent anomaly: thus under the
Roman empire the famed legions relied on some
Romans but mostly on foreigners recruited abroad to
fight for Rome. Europe’s nineteenth century romantic
nationalists also treated nonconformers with benign
neglect.

Writers favoring aggressive nationalism took a
different stance, one that neither sought nor tolerated
any more than a modicum of diversity. If, they
reasoned, we are responsible only for our own people,
and if territory and population are conterminous, then
we have no obligation to sustain or protect aliens in
our midst. If our nation-state continues to house ‘The
Stranger within our Gate’ (in Rudyard Kipling’s
poetic vision), perhaps because of long-accepted cus-
toms or usages, then we are justified in doing whatever
is necessary to restore our social balance.

How can nation-states deal with ‘alien’ minorities
(or even majorities) in their midst? First, individual
options include bureaucratic hassle, hostile customs
officers, burdensome taxation, visa denial—and a
whole host of other boundary maintaining techniques
designed to intimidate the timid; ‘we don’t want you
here in our country.’ A second level of anti-outsider
actions might seek to isolate alien groupings in ghettos
or deny their children access to public education. A
third technique expels outsiders. Ousting the personae
non grata has been used since ancient days.

An extreme hallmark of modern aggressive nation-
alism is genocide, which OED characterizes as ‘The
deliberate and systematic extermination of an ethnic
or national group.’ Examples include formal war
crimes charges after the American Civil War, the US
Army’s extermination of American Indians, concen-
tration camps in Cuba during the Spanish–American
war, Turkey’s murder of Armenians in the 1910s,
Germany’s mass murder of Jews and others, and
internal mass murders in Yugoslavia, Laos, and
Rwanda. All have made today’s world more danger-
ous.

3. The Study of Nationalism

Nationalism has now and again captured the attention
of scholars and others wanting to understand the
concept or perhaps employ its policy opportunities.
Some research has been suggestive, some others
less—in part because the topic itself is a moving target
that is approached in very different ways.

3.1 Analytic Approaches

Early writings on nationalism were not systematic but
rather

(a) descriptive accounts, such as St. John de
Cre� vecoeur’s (1782) Letters from an American Farmer
and A. Tocqueville’s (1835) Democracy in America,
which sagely characterized American ways. The model
they set up became the pathway for a plethora of
subsequent journalists, historians, academics, and
other writers. An important twentieth-century innova-
tion was work in

(b) cultural anthropology by such specialists as R.
Benedict (1946) and M. Mead (1942) who were trained
to study the ways in which institutions and cultural
patterns shape the individual. Social scientists like S.
Kracauer (1947) and H. Lasswell et al. (1952) used

(c) content analysis to explore how culture and such
artifacts as movies and novels inform us about a
society’s values, perspectives, and norms. By the mid-
1930s researchers were using

(d) survey research to study ‘modal personality
structures’—relatively enduring personality charac-
teristics and patterns among a society’s adults (Inkeles
and Levinson 1954). These and other research tech-
niques have deeply enriched our ability to understand
social processes affecting modern nationalism.

3.2 Research Pitfalls

Analysts using these various approaches have unques-
tionably enriched our understanding of nationalism.
Certain elements, however, have occasionally pro-
duced little more than discord. The sharpest split has
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pitted historians against data-oriented social scientists.
Consider ‘consciousness.’ Attention to national con-
sciousness stems fromtheplausibleandhenceoft-heard
notion that individual and national consciousness are
tightly linked to each other, and that its presence has a
political or otherwise social impact on the rest of us.

Is this hypothesis warranted? The social scientist
may have little difficulty describing indi�idual con-
sciousness (for instance, as manifest by an individual’s
perspectives). The good-natured social scientist may
even tolerate rhetorical sallies suggesting that people
who have been together for a long time may develop a
group consciousness. But when the analysis moves
from loose words to precise understandings, and tries
to merge activities at different le�els of analysis
(individual, family, small group, religious sect, and so
forth), social scientists are likely to cry ‘Foul!’ At this
point the analysis is committing the logical error that
W. Robinson (1950) identified as an ecological fallacy.
The idea of national character encounters a similar
problem.

4. Contemporary Issues in Nationalism

What progress have we seen regarding the various
dimensions of nationalism? The question is particu-
larly complex because theoreticians and practitioners
use the relevant terms in different fashions. For
instance, what is ‘national’ about Hitler’s National
Socialism? (For that matter, what is its ‘social’ or
‘socialist’ content?) It was a term of uncertain meaning
that caught hold in a particular place at a particular
time. The fact that it caught hold, however, ensures
that international studies will continue to wrestle with
it. Similar concepts include ‘ethnonationalism,’ ‘ethnic
cleansing,’ and ‘nation-state.’

4.1 Ethnonationalism

‘Ethnonationalism’ is a neologism seeking clarity in
the worldwide discussion of nationalism. The Greek
word ‘ethno-,’ which means ‘race,’ ‘culture,’ or
‘people,’ has been added to the root ‘nationalism.’
This makes explicit the link between the nation’s
location and ethnicity—without, however, addressing
such central issues as the nonscientific nature of words
such as ‘race.’

4.2 Ethnic Cleansing

The notion of ethnic cleansing captured the world’s
attention in the 1990s. It is a policy that ‘cleanses’
one’s own national entity (such as ethnic group) by
systematically expelling or even killing residents who
are not part of that dominant entity. What is the
desired outcome? Purity of race is a major goal. The

idea is that, if our ethnic group were truly free, and if
it were permitted to exert its own control over our
nation-state, then we would have a ‘pure’ society that
could realize our goals. Critics view ethnic cleansing as
a euphemism for an inefficient genocide.

4.3 Nation-state

A dominant norm organizing international life is the
nation-state. Nineteenth-century thinkers and policy
makers treated nationalism as the mantra of the new
age. ‘Nationalists’ moved around the world encour-
aging other nationalist groups—writers (the Grimm
brothers with their ‘purely German’ fairy tales),
composers (Tchaikovsky’s Marche sla�e, so powerful
that if threatened to disrupt public order when it was
first presented), and many more. Liberals such as
Woodrow Wilson who had originally favored the
nationalist movement soon came to believe that its
excesses were the causes of rather than the solution to
a continuing international disorder. The post-l945
euphoria spawned by the United Nations movement
in turn gave way to the nationalist, divisive orientation
of Cold War politics.

The early 1990s once again found national leaders in
the international arena making moves toward con-
ciliation, while at the same time we have seen an
increase in the number of national entities around the
globe. The point is twofold. First, the idea of national-
ism is alive and well, and seems likely to persist in the
new millennium. Second, even steps toward interstate
unity do not mean the end of the nation-state. Thus
European unity does not necessarily mean abandoning
France or Germany.

Seealso:AmericanRevolution,The;EthnicCleansing,
History of; Ethnocentrism; European Integration;
French Revolution, The; Genocide: Anthropological
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Nationalism: General

Most theorists are agreed that in the specific form in
which we know it today, nationalism is closely related
to the modern state and modern politics. Its rise and
spread is linked to the need in modern industrial
societies for a standardized language, a homogeneous
national culture, and an imagined horizontal
community. The modern idea of popular sovereignty
was expressed in the identity of the people with the
nation-state. This in turn legitimized the rise of
anticolonial movements as a necessary unfolding of
modernity. But at the turn of the millennium, the
relations of nationalism to the new global order, on
the one hand, and to the particularisms of ethnicity,
gender, and class, on the other, are facing new
challenges.

1. The Modernity of Nationalism

There is a debate about nationalism’s age. Some argue
that nations are old, built as they often are around
histories of ethnic, linguistic, religious, or dynastic
solidarity going back several hundred years before the
modern era (Armstrong 1982, Smith 1986). European
countries such as France, Portugal, Denmark,
Sweden, or Russia and Asian countries such as China,
Japan, or Korea are often portrayed as having old and

continuous histories in which a well-defined national
identity can be easily perceived. The Jewish people are
said to have been a nation, distinguished by ethnicity
and religion, since Biblical times. Other analysts hold
that even when nations claim ancient lineages through
such ethnic and cultural histories, the particular
combination of elements that gives to a people the
distinct form of a nation is always a product of the
modern era (Gellner 1983, Hobsbawm 1990). Various
dates have been suggested as the point of emergence of
nationalism as a modern phenomenon. Some say it
was the French Revolution, others the independence
movements in Latin America, while still others think
that it was the German Romantic movement which
supplied the crucial ingredient. But it is generally
agreed that by the early nineteenth century, most of
the elements that would characterize nationalism were
in place within the emergent discourses of politics and
society in the Western world. Henceforth, nationalism
would be a constituent aspect of modernity itself.

One of the doctrines that nationalism has turned
into a feature of our ordinary common sense is that the
world is divided into nations, so that every person,
under normal circumstances, is born into a nationality.
This common understanding is bolstered by such
everyday visual representations as multicolored maps
of the world, identity documents such as passports,
and international gatherings such as the United
Nations or the Olympic Games. These representations
are built on another modern doctrine that has become
a truism—except for Antarctica, the entire landmass
on earth is divided up into national territories, each of
which is under the unique sovereign jurisdiction of a
state. The two doctrines together add up to a moral
claim—that the proper form of modern politics is to be
found where the political unit of the state coincides
with the cultural form of the nation.

It is not difficult to see the strong connections
between these doctrines of nationalism and some of
the basic tenets of modern political theory. The
definition of national sovereignty as the unique jur-
isdiction of a single state authority over a territory
clearly demarcated on maps and recognized by other
state authorities had emerged in Europe in the seven-
teenth century. What was added in the eighteenth
century was the revolutionary idea that the true locus
of this sovereignty is the people. Following the course
of antiabsolutist thinking in the period of the French
and the American revolutions, just as there emerged
the idea of the citizen as the autonomous bearer of
rights, so also was it asserted that the people, self-
constituted and self-determining, are autonomous.
This doctrine would supply the moral justification for
the nineteenth-century democratic national move-
ments in the territories of the Habsburg, the Ottoman
and the Czarist empires. In the twentieth century, with
the rise and success of anticolonial movements in Asia
and Africa, this would become recognized as the right
of self-determination of nations.
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2. The Morality of Nationalism

Although nationalism shares its genealogy with the
modern state and its politics, it has not always found
moral approval. The grounds of criticism, however,
usually lie in ideological debates that are part and
parcel of modern politics itself. A common criticism is
based, for instance, on the distinction between those
nationalisms that are more voluntarist in their mem-
bership, built around institutions that are more like
civic associations, and those that are more organic
where membership is ascribed by birth into a collective
bound by historic ties of cultural community. The
former is said to be the more desirable type, since it
respects the right of the individual to choose his or her
nationality; the latter is likely to place greater value on
the community than on the individual and could thus
easily lead to xenophobia and authoritarian politics.
This is a distinction that is at the heart of liberal
theories of nationalism and usually classifies nations
like France, Britain, the Netherlands, Belgium, and
the USA as belonging to the first type and those of
Central and Eastern Europe, Russia, the Middle East,
and most of Asia to the second (Kohn 1944).

Civic nationalism is meant to think of the political
community of the nation as a voluntary fraternity of
citizens whose rights of equality and liberty find
fruition in the nation-state. The organic idea of the
nation, on the other hand, seeks a more natural basis
of community, such as, very influentially, in the
German Romantic notion of a folk united by the
historic associations of a common language and
shared myths. The former, the liberal would say, tends
to be universalist and inclusive in its political vision,
the latter particularist and exclusive (Greenfeld 1992,
Tamir 1993). In actuality, of course, even liberal states
subscribing to the universalist values of civic associ-
ation have gone through much conflict before extend-
ing their citizenship to those who were not regarded as
part of the ‘original’ political community—Catholics
in the UK, for instance, or Afro-Americans in the
USA—and the debate still goes on in many Western
countries over the status of the new immigrants whose
race, language, or religion marks them out as different
from the ‘normal’ member of the political community.

Of modern political ideologies, Marxism in its early
years strongly upheld the universalist idea of the
political community and regarded nationalism as a
limited and transient phenomenon which, if espoused
by the working class, would impede the truly eman-
cipatory path of proletarian revolution. The emerging
democratic movements in the territories of the Austro-
Hungarian empire, however, impelled the Austrian
Marxist Otto Bauer to the view that social democrats
should support the demand for independent nation-
states. Later, in the context of the nationalities
question in Russia and the discussions in the Com-
munist International on the colonial question, Lenin
argued for the right of self-determination of nations

and Stalin proposed a set of objective criteria such as
shared territory, language and history by which
nationalities were to be identified (Nimni 1991).

3. The Sociology of Nationalism

Quite apart from the doctrinal terms in which nation-
alists describe their project, sociologists have tried to
provide an account of the sociohistorical conditions
that produce nationalism. Ernest Gellner has identi-
fied these as the conditions of modern industrial
society which requires free movement of labor and
goods throughout the national economy, a general
and universal schooling in a standard national lan-
guage and a rhetoric of equal access to social mobility.
The complexity, interdependence, and mobility of
industrial life places an unprecedented emphasis on
complex, precise, and context-free communication.
This tends to destroy both the exclusiveness of
premodern elite high cultures and the provincialism of
local peasant cultures and to produce in their place an
increasingly standardized and homogeneous national
culture. The transition to some form of modern
industrial society, Gellner argues, is unstoppable.
Consequently, nationalism too is an ubiquitous feat-
ure of our contemporary world (Gellner 1983).

If nationalism is indeed the product of certain
structural features of modern industrial society, why is
it that its particular cultural content is so often the
focus of such intense ideological passion and con-
testation? Benedict Anderson has sought to supply the
link between the material and the ideological. The
nation, he says, is an imagined political community. It
is imagined, first, in the sense that although no single
member personally knows all of the other members of
the nation, yet in their minds they all live in com-
munity. It is imagined, second, as a sovereign com-
munity, in line with the modern political idea that the
emblem of freedom is the sovereignty of the people. It
is also imagined, third, as a limited and particular
community, because humankind is divided into many
nations. And finally, it is imagined as a community—
one that creates a deep, horizontal comradeship. This
imagining of the nation, however, becomes possible
only through certain specifically modern technologies
and institutions. The most crucial is the technology of
printing which, in combination with the new pro-
duction system of capitalism, gives rise to a publishing
industry that produces, through newspapers, text-
books, novels, and bureaucratic documents, a national
literature in a standardized national language. News-
papers and novels, in particular, make possible the
imagining of lives lived in simultaneity with other real
and fictional members of the community, convert
events happening to other people at other places into
events in the shared life of the community, and thus
transforman imagined solidarity into the homogeneity
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of everyday lives. Censuses, maps, museums, and
memorials are other important institutions that con-
tribute to the imagining of nations (Anderson 1991).

4. Nation and State

The modern form of the nation is both universal and
particular. The universal dimension is represented by
the notion of ‘the people’ as the original locus of
sovereignty in the modern state and of all humans
(‘man,’ in the original eighteenth-century revolution-
ary declaration) as bearers of rights. If this was held to
be universally true, how was it to be realized? By
enshrining the specific rights of citizens in a state
constituted by a particular people, namely, a nation.
Thus, the nation-state became the particular, and
normal, form of the modern state. It has been argued
that if the basic framework of rights in the modern
state was defined by the twin ideas of freedom and
equality, the often contradictory pulls of these two
ideas had to be mediated by two further concepts:
those of property and community. Property sought to
resolve the contradictions between freedom and
equality at the level of the individual in relation to
other individuals. Community was where the contra-
dictions were sought to be resolved at the level of the
whole fraternity. Along the dimension of property, the
particular resolutions might be more or less liberal;
along the dimension of community, they might be
more or less communitarian. But it was within the
specific form of the sovereign nation-state that the
universal ideals of modern citizenship were expected
to be realized (Balibar 1993).

It needs to be emphasized that, just as the sovereign
nation-state was a sign of the fulfillment of the
universal moral values of modern citizenship, so also
was it a concrete entity defined by the practical
considerations of viable statehood. The former pro-
vided the ideological force in the nineteenth century to
the revolutionary democratic movements in many
regions of the Habsburg and the Ottoman empires as
well as to the movements for German and Italian
national unification. But the latter became operative
when judging the claims of groups that were con-
sidered too small or territorially dispersed or pol-
itically immature to have viable nation-states. Thus,
the Welsh or Sicilians or Bretons, or the many small
ethnic groups in the Balkans, or a European colony
such as Ireland, were considered unfit for independent
statehood. This highlights the fact that no matter what
the specific cultural content that defines nationhood in
a particular nation-state, the requirement of undivided
and viable territorial sovereignty will always produce
national minorities within that state. It also points to
another feature that developed through the nineteenth
century to become a basic principle of the modern
political world: Sovereign statehood depended cru-
cially on recognition from other states within an
international states system.

The late nineteenth century was a period of the
democratization of politics in the Western world, with
the expansion of the suffrage and a wider sense of
involvement of the working class in national politics,
even if in a role of opposition to the ruling classes.
Alongside, there also operated a process of producing
national citizens, through a rapidly expanding system
of schooling, the imposition of standardized forms of
the national language, and not the least, by inculcating
a popular sense of patriotism by celebrating the
achievements of its state leaders and armies. There is
little doubt that at the turn of the century, popular
nationalism in the UK, France, Germany, Russia,
Italy, Japan, and the USA—regarded as the great
powers—was deeply implicated in imperial ambitions,
colonial expansion, and military glory.

5. Anticolonial Nationalism

The emancipatory appeal of modern nationalism lay
in its association with the universalist moral claims of
the modern state. But, as we have pointed out before,
it was also necesarily conditioned by particular claims
to viable statehood within an international states
system. The anticolonial settler and creole nation-
alisms of North and South America in the late
eighteenth and early nineteenth centuries were, in
many ways, of the same type as the democratic
nationalisms of nineteenth-century Europe in that the
antiabsolutist element was far more predominant and
unambiguous than the anticolonial. The interesting
and tragic contrast was the failed Haitian revolution
of the 1790s, launched by Black slaves and ex-slaves
inspired by the emancipatory message of the French
revolution, and crushed under orders from the rev-
olutionary regime in Paris (James 1963, Trouillot
1995). The world was not yet ready for the real wave of
anticolonial nationalism.

That would begin a hundred years later. Many of
the apparatuses characteristic of the modern state,
including its bureaucracies, legal and judicial systems,
economic institutions, censuses, communication net-
works, etc. were introduced into European colonies in
Asia, Africa, and the Caribbean as technologies of
colonial governance. In some British and French
colonies, this even included limited representative
institutions in which native elites could participate.
Equally significant was the introduction into these
countries of modern education in European languages
which opened up for a new group of indigenous
intellectuals the possibility of imagining a modern
nationhood for their peoples, free from colonial
bondage. Curiously, the emancipatory claims of mod-
ern statehood were used in the nineteenth and twen-
tieth centuries by colonial apologists to justify Western
rule over the rest of the world: those backward
regions, they said, had to come under Western tutelage
in order to introduce them tomodernity and to prepare
them for responsible government. The nationalist
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movements of Asia and Africa, by contrast, argued
that it was precisely colonial rule that stood in the way
of their becoming modern and self-governing nations,
fully responsible for their own destinies. Not only was
self-government demanded, in accordance with the
universalist modern doctrine, as a natural right of
every nation, but a new economic argument was added
to assert that modern colonialism was inevitably
accompanied by the economic exploitation of the
colony, and hence, political sovereignty was a necess-
ary condition for the removal of poverty and economic
backwardness.

By the time of World War II, anticolonial national-
ism had become a significant political force in many
countries of South and South-East Asia, the Middle
East and North Africa. While aspiring to fulfill the
project of modernity in their own countries, anti-
colonial nationalist leaders also launched powerful
movements of social and cultural reform, but away
from the supervision of the colonial state, attempting
to assert their sovereignty over an inner sphere of
national life even before the political battle over the
economy and the state had been won (Chatterjee 1986,
1993). This was the period when standard national
languages were institutionalized and national litera-
tures created and canonized, national histories con-
structed and archives assembled, and religious doc-
trines and social practices submitted to a thorough
modernist scrutiny and reform. The political process
of decolonization became rapid and unstoppable after
the end of World War II. In many colonies of Asia,
Africa, and the Caribbean, independent states were
created through negotiated transfers of power; in
others, national liberation was won after armed
struggle. It was often argued that independence
achieved by peaceful negotiation produced socially
conservative and politically reformist regimes, where-
as when it was won through armed struggle, the
structures of colonial rule, themselved founded on
violence, had a greater chance of being socially and
politically transformed (Fanon 1963).

6. Nation and Culture

One of the consequences of the new theoretical
understanding of nationalism, introduced especially
by Benedict Anderson, has been the explosion of
scholarly interest in the deep involvement of national-
ism in areas of culture that apparently have little to do
with the political contest over nation-states. The
histories of language, literature, historiography, art,
music, theater, cinema, sports, and such other modern
forms of cultural production are being examined for
their many connections with nationalist projects—in
their formal properties, their changing contents, and
in the institutions that promote and foster them.

Alongside, there has emerged a new literature on
family, gender, sexuality, religious practices, food,
clothes, and other aspects of everyday life that can be
shown to have been shaped and transformed by
nationalist cultural projects. A recurrent theme in
many of these studies is the active role of the
nationalist imagination in the gendering of numerous
institutions and practices of modern life. Thus, a
common feature is the identification of the inner,
the domestic, and the spiritual as the domain of the
feminine and that of the outer, the public, and
the material as that of the masculine. Another is the
imagining of women as the bearers of national
tradition. There are interesting variations in these
structural relations of gender in the case of anticolonial
nationalisms (Sangari and Vaid 1988, Abu-Lughod
1998).

The other aspect of the relation between culture and
nationalism that has received much attention in recent
years is that of ethnic politics or, in some descriptions,
the politics of identity. A distinction has been made,
most notably by Anderson (1998), between national-
ism in its classical version and the politics of ethnicity.
The former, he argues, imagines community in the
form of ‘unbound serialities,’ i.e., the everyday univer-
sals of modern social thought such as nations, citizens,
workers, bureaucrats, intellectuals, etc. This form of
imagining of universal community is potentially liber-
ating. Ethnic politics, on the other hand, is produced
by the ‘bound serialities’ of governmental classifi-
cation, such as censuses. They operate by integers—
one can be counted only as one or zero, for example,
Black or non-Black, Muslim or non-Muslim, German
or non-German, and all partial or mixed affiliations
must be ruled out. Such serialities are constricting and
inherently conflictual. Others argue that the supposed
distinction between classical nationalism and ethnic
politics is once again a version of the liberal distinction
between good and bad nationalism and that they
represent not so much a difference of type as the
inadequacy of the classical nation-form to properly
represent within itself the full range of aspirations for
community in modern political life.

It has also been said that the apparent proliferation
of the politics of identity, occurring in the era of
economic globalization, is a symptom of the historical
demise of the nation-state. The breaking down of
trade barriers between nations, the global spread of
the new communications technology, and the un-
precedented flow of international migrants are making
the nation-form largely redundant (Appadurai 1997).
This is accompanied by the increasing assertiveness of
a global civil society that often considers the sov-
ereignty of existing nation-states as impediments to
the realization of universal ethical goals such as human
rights or development. These conditions, the argument
goes, are producing new postnational formations that
may well supplant in future the nation-state as the
normal form of the modern political community.
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Nationalism, Historical Aspects of: Africa

Most analyses of the phenomenon of nationalism in
Africa were made recently, in the period after in-
dependence was achieved. Studies focus on nationalist
processes comparable to those which have taken place

in Europe, most of them starting in the nineteenth
century. The analyses usually begin with the era when
emerging states started to demand international rec-
ognition, as other nations had done earlier. Only
recently have a few political scientists and historians
given a modest amount of attention to a long history
of nationalist movements in Africa (Davidson 1992,
Berman and Lonsdale 1992). Others have stressed the
catalytic role played by the colonial phase (Ranger
1968, Johnson 1971, Mamdani 1996). But Africanist
literature has focused primarily on ‘ethnic’ problems,
portraying them as quite different from—even antag-
onistic to—a ‘nationalist’ approach. Until recently,
no investigator had pointed out that ethnicity can
be a function of nationalism as much as nationalism
was derived from ethnic awareness (Anderson 1983,
Berman and Lonsdale 1992, Turner 2000). The stan-
dard view must be considerably revised, because it
is the offshoot of a long tradition of biases inherited
from the colonial past of ethnographic research
(Hobsbawm and Ranger 1983, Amselle and Mbokolo
1985, Coquery-Vidrovitch 1995).

African political history began very early, several
centuries before the colonial episode. Therefore, we
designate endogenous nationalism antedating colon-
ization as ‘older nationalism.’ We will see that in
precolonial days, what we could regard as legitimate
small ‘nation-states’ did indeed exist, although they
were not founded on the same presuppositions as in
the Western world. These preexisting elements were
the foundation on which the process of ‘modern’
nationalism was, more or less convincingly, grafted in
the form of independence as defined by international
settlements and the United Nations.

With minor exceptions, the African continent has
remained independent until very late in history, at
least vis-a� -vis European powers. Certain limited points
on the coast were occupied at a very early date: the
port of Loanda in the west and Mozambique Island in
the east by the Portuguese; the port of Mombasa on
the Kenyan coast, disputed among the Arabs and
Portuguese from the sixteenth century; the Senegal
island of Saint Louis at the mouth of the river by the
French; and Cape Town by the Dutch, starting in the
middle of the seventeenth century. A series of coastal
outposts was taken in the seventeenth and eighteenth
centuries by the British, including Cape Coast Castle
on the Gold Coast and, above all, the small Crown
colony created in 1807 at the tip of the Sierra Leone
Peninsula to receive slaves ‘emancipated’ from ships
engaged in smuggling them. However, at least until the
1830s—when the conquest of Algeria by the French
began and the occupation of the interior plateaux of
southern Africa was commenced by the Boers, soon
followed by the British on the coast of Natal (1844)—
almost the total population of African peoples lived in
independence, except for a conglomeration of east
coast territories dominated by the Sultanate of Oman
and Zanzibar.
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1. Older Forms of Nationalism

In the past, we meet two forms of ‘nationalism’: the
erection of actual small nation-states built over a long
course of time around a well-defined plan, and the
irruption of conquest states, which hardly had the time
to establish corresponding nations and instead trig-
gered revolts of preexisting nationalities.

These conquest states resulted from a series of
jihads (holy wars of Islam), which succeeded one
another with no interruption in the northern hemi-
sphere from the middle of the eighteenth to the last
third of the nineteenth century. They did not arise
from nationalism in the usual sense of the term, but
they forged a strong cultural bond. This was es-
tablished in western Africa around the Pular culture
(Robinson 1985). Futa Djallon is a good example.
In this mountainous region containing the sources of
the Niger, Senegal, and Gambia rivers, the Muslim
Fulbe (advocates of slavery, including shepherds,
farmers, and scholars) gained the upper hand over
local farmers and indigenous religions. Locally, the
main innovation of the Fulbe was using the Arabic
alphabet to transcribe the literature of the Pular
language. This led to the popularization of a culture
based on educated people who had an awareness of
solidarity. Pular migrations all over West Africa
helped propagate their feeling of belonging to a
common culture. The Pular community, founded by
Usman dan Fodio in 1804 in northern Nigeria, was
thus both an ideological and an economic venture. Its
specificity has survived to the present day. The
community marvelously managed to resolve the prob-
lem common to all Pular theocracies: how to convert a
tolerated minority religion, only adopted by chiefs
when it seemed to them to be useful, to a religious and
imperial state ideology; how to turn a small, strict,
geographically isolated Muslim group into a driving
force to obtain recognition of western Sudan as Dar Al
Islam.

2. Precolonial Nation-states

Several animist or Muslim states were constituted as a
nation much earlier. The oldest examples of these are
ancient Egypt and, to a certain extent, Ethiopia from
thebeginningofoneera.NorthAfricawasreconfigured
by the Ottoman Empire: Morocco, Algeria, and
Tunisia already had their borders long before the nine-
teenth century; the first as an independent country,
the other two as Turkish provinces. Tunisia and
Morocco became protectorates (in 1883 and 1912),
Algeria a French de�partement. Nationalism was
molded in preexisting frameworks in conjunction
with the anticolonial struggle, although it triggered
reactions in the form of regionalisms founded on
linguistic and cultural claims. Berber speakers, vigor-
ously repressed by speakers of Arabic in contem-
porary Algeria, are a case in point.

Outside Islam, the west coast of Africa was expe-
riencing the proliferation of small nation-states at
least since the sixteenth century—the term is not
exaggerated, as Basil Davidson (1992) has demo-
nstrated, mutatis mutandis—if we take this to mean
political formations of people who have shared a
common history and most often the same language for
several generations, or even several centuries and,
recognizing the same political system under the rule of
a sovereign or chief acknowledged by all, and working
to a greater or lesser extent under this authority in the
same economic network of productive and commercial
activities. Since Benedict Anderson (1983), we do not
hesitate to speak of the genesis of nationalism outside
the Western world.

The emergence (toward the end of the seventeenth
century), the rise (from 1760 to 1840), and the decline
(in the second half of the nineteenth century) of small
political organizations focused on slaving—coinciding
chronologically with the parallel evolution of the
Atlantic slave labor trade, which itself developed
simultaneously with the expansion of sugar cane
plantations from Brazil to the Caribbean—was no
mere coincidence. The establishment of many political
organisms correlates closely with the era’s dominant
international market, at least until the beginning of the
nineteenth century. The system combined war and
trade. During each dry season, the army foraged for
prisoners to supply objects of the slave trade. During
the rainy season, the soldiers became peasants again,
coming back home to toil their lands working in
subsistence agriculture.

The kingdom of Abomey (in today’s Benin, for-
merly Dahomey) established a strong political com-
munity with a common language and culture, and
each generation of children of slaves born on
Dahomean soil became Dahomean. This national
unity explains why the conquest of Dahomey by the
French (1890–1894) was the toughest colonial war and
the longest in the region. The people of Dahomey gave
mass support to the resistance put up by the last king,
Behanzin. By the same token, in the heart of present-
day Ghana, the Ashanti Empire, annexed in 1897, did
not accept British sovereignty until the Crown re-
solved, in 1928, to recall the Asantehene and reinstate
the sovereign on his Golden Stool, the symbol of
national unity.

We could go on and on citing cases of small nation-
states which took shape from the eighteenth century
on (Coquery-Vidrovitch 1999). Other kingdoms ap-
peared during the same period in Central Africa, in the
rift lakes region of Rwanda, Burundi, Ankole, and
Buganda, where a long collective history had endowed
the inhabitants with a common language and, conse-
quently, a common culture. Nationalist excesses in the
form of ethnic purges are merely a recent mani-
festation of a long-standing demographic and political
disequilibrium aggravated by the traumas of colonial
and postcolonial history.
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At the turn of the nineteenth century, the small,
militarized Zulu kingdom of Shaka appeared in the
northern part of what is now Natal. This realm never
submitted to British domination. The last revolt there
erupted in 1906. Using this glorious past to justify
their political demands paved the way for young
militant Christians to found the nationalist Inkatha
Party in the early 1920s.

3. Genesis of Modern Nationalisms

Militant nationalists of the early years of independence
attuned their brand of emerging nationalism to the
numerous revolts which had developed nearly every-
where during the colonial period. Nevertheless, we
should not confuse what have been called ‘primary
resistance movements’ with modern nationalism
(Ranger 1968). Ranger postulated that, slowly but
surely, inhabitants of a territory delimited by a
colonial power will accept this entity and claim
possession of it. By now this ‘nationalization’ has
taken place almost everywhere, despite often poorly
understood reactionary movements. A contrasting
example is Eritrea, which won its independence for the
very reason that Eritrean nationalism has been con-
structed for a century outside Ethiopia. Ethiopia
triumphed in 1896 over the Italian invader, while the
province of Eritrea became an Italian colony in 1890,
then, as a result of World War II, a British protectorate
from 1940 to 1960. The Eritreans never recognized
their territory’s reversion to Ethiopia, arranged by
Western negotiations in 1960.

In sub-Saharan Africa, nationalism engendered by
colonialization did not always appear where preexist-
ing nation-states were confirmed. An example is the
Fante nationalism, which developed in the second half
of the nineteenth century on the Ghanian coast. Fante
communities which had previously existed constituted
a sprinkling of small districts, united solely by lan-
guage and their occupations because they had long
been agents of European merchants on the coast and
on privileged terms with the English. Exposed to
Western influences more than the rest of the popu-
lation, they had created a Christianized Creole culture,
which made them early adherents of political mod-
ernism and aligned them against European inter-
vention from the start. The movement was triggered
by British interference starting in 1843. The chiefs,
dispersed until then, reacted in 1852 by sanctioning an
internal confederation inspired by Western ideas. The
Fante Confederation (1867–1873) provided for a
constitutional regime, with a national assembly of
chiefs and an executive parliament. These ideas
were propagated by the publication of West African
Countries and People by the Sierra Leonean
physician James Africanus Horton. From 1865 on, to
the dismay of the British, Horton advocated the idea
of African independence, arguing that the country
was more advanced than Liberia 20 years earlier.

4. A Moderate Colonial Protonationalism

Beginning at the end of the nineteenth century, new
economic and social conditions fostered by the
conquest provoked an anticolonial reaction of the
‘evolved’ victims of colonialization. These protests
had the paradoxical effect of reinforcing their terri-
torial cohesion within borders which were frequently
conceived and imposed entirely by outsiders.

The initial militant nationalists were graduates of
mission schools. The first of these in Sierra Leone were
descendants of freed slaves, subsequently known as
Krio, which describes both a language and a culture.
Others were natives of the Ghanian coast and the
mouth of the Niger, often scions of historically
dominant classes. A prime example is the Brew clan,
founded by an eighteenth-century Irish slaver. His
African descendants devoted themselves to trading—
first to the slave trade and, when that became
impossible, to export commodities. In the second half
of the nineteenth century, when British competition
was making grave inroads thanks to colonialization,
these cultivated bourgeois still sent their children to
study in England, or at least to mission schools on the
coast. They bred lawyers and journalists. A dozen of
these intellectuals earned PhDs. One Brew was a
member of the delegation the Fante sent to Queen
Victoria in 1895, when they still believed it was possible
to set up a less closed political system than colonial law
and order (Priestley 1969). The next year, three
Tswana chiefs traveled from the other end of the
continent to London to try to persuade the queen to
help their country preserve its independence.

5. South Africa

African nationalism manifested itself most conspicu-
ously in South Africa. We have already mentioned
Zulu regionalism. Another important point is the
length of the so-called Xhosa Wars, expressions of
resistance which flared up periodically from the end of
the eighteenth century to the end of the nineteenth
century, reflecting the maturation of a Xhosa aware-
ness among peoples inhabiting Eastern Cape Province.
But it was the injection of mining capital (diamonds
were discovered in 1867, gold in 1886) that elicited
modern forms of black nationalism in the Rand
compounds and in Johannesburg. The African
National Congress (ANC), ever since the main pro-
tagonist of South African nationalism despite several
periods of severe repression, was founded in 1912.
From the start, militant South African nationalists
were radicals and often had close clandestine ties to
theCommunistParty, butmostof themweregraduates
of institutions of higher learning created from the
middle of the nineteenth century by various Christian
missions (Lovedale, Healdtown, St. Matthew). The
first militant feminists appeared on the scene in South
Africa and West Africa even before the 1950s. They

10342

Nationalism, Historical Aspects of: Africa



included Ray Alexander (1941), Ida Mtwana, who
assumed leadership of the Women’s League of the
ANC in 1947, and Liz Abraham, who is renowned for
her struggle against apartheid (Walker 1982).

6. E�olution From the Years Between the World
Wars Until Decolonialization

It was not until the twentieth century, between the two
world wars, that nationalist demands really began to
be voiced. This is because severe censorship was never
loosened by the French, except by the Front Populaire
government (1936). In British Africa the turning point
was not until the World War II, when trade unions
were first permitted, even before non-colonial political
parties. Although its way of life and thinking was more
akin to European intellectuals than to the people in
local rural communities, the young African bour-
geoisie did not wait until granted civil rights before
demanding, sometimes vigorously, that it be allowed
to participate in public affairs. The spearhead of the
movement was British West Africa, first centered on
Sierra Leone, where an indigenous press developed at
an early stage. In the French colonies, political life
went on in classical French style in the ‘Four Com-
munes’ of Senegal (Saint-Louis, Gore� e, Rufisque and
Dakar), whose inhabitants became French citizens in
1916 (Johnson 1971). The colony of Dahomey was
also a hotbed of protest. There, a merchant bour-
geoisie developed alongside the low-ranking civil ser-
vants with a French education. It had connections to
prominent Afro-Brazilian families and to aristocratic
circles of the former kingdoms of Abomey and Porto
Novo, and it possessed sufficient financial resources
to launch local publications. La �oix du Dahomey,
a newspaper founded in 1928 and existing into the
1950s, was its principal mouthpiece. The colonial
government was unable to ban the paper, despite a
highly publicized trial during the Front Populaire
administration.

Nationalists expressed a desire to take the reins of
government into their own hands in British-ruled
West Africa at an early date. During the 1920s, they
obtained the right to participate in municipal govern-
ment to the extent of voting in local elections. In
French colonies, nationalist aspirations were offset for
a long time by the French model of assimilation tried
out in Senegal: acquiring the citizenship of the colonial
power was a way of obtaining rights, based on equality
and individual freedom, i.e., everything normally
denied to natives, even assimilated groups. In both
cases, the political ideal remained reformist. It did not
challenge the colonial system. The idea was to fight
colonial abuses and to collaborate with the system.
This collaboration became a fact after the World War
II. Virtually alone, Dr. Danquah demanded the status
of a dominion at the Gold Coast Youth Conference in
1940. His platform was still moderate. He advocated

the democratization of the legislative council, which
then only had nine Africans among the 29 elected
members. He proposed a two-chamber system
modeled after the British Parliament, one elected and
the other composed of chiefs, and he demanded that
Africans be granted the right to apply for civil service
jobs.

Models, institutions, and trappings of the colonial
government fascinated the future leaders of the newly
independent states for a long time (Werbner 1998).
Anticolonial radicalism was limited to a very small
minority of young Communists, whose militancy had
little chance to express itself in Africa. The initial
impulse came from George Padmore, a Marxist from
Trinidad, who founded the Negro Workers Bureau in
Hamburg and contacted Lagos militants, undoubtedly
thanks to dockers in the port. It was virtually
impossible in French Africa and not much easier in
Sierra Leone, where the most radical militant was the
journalist Wallace Johnson, who founded the Sierra
Leone Youth League (SLYL) on the eve of the war.

The climate changed only slowly after the World
War II. In the French sphere, the nationalist ideas of
the elite were sublimated under the cult of Negritude,
which was less of a political movement than an ethical
ideal. This concept, launched in 1939 by the Antilles
poet Aime� Ce� saire, author of the explicit indictment
Discours sur le colonialisme, was adopted for the most
part after 1947 by the Senegalese poet and politician
Le�opold Se�dar Senghor. In British Africa, intellectuals
sued for divorce earlier. They were, nevertheless,
likewise steeped in Western culture (the Ghanian
Kwame Nkrumah and the Nigerian Azikiwe, future
statesmen, had left on the eve of the war to study in the
United States, and in 1938 the Kenyan Jomo Kenyata
wrote the first thesis in anthropology on his country).
But since in the 1950s the British were not yet prepared
to budge, the nationalists hardly had any choice but to
accept ‘multiracialism’: one ‘race,’ one vote, or in
Kenya the same number of seats for each of three
groups—Whites, Indians, and Blacks—which were
nowhere near equal in number.

7. The Role of National Liberation Mo�ements

Much has been written about the Mau Mau rebellion,
the 1952–1955 brush fire that swept most of Kenya. It
has been argued that the movement was primarily a
Kikuyu affair. But the severity of the repression and
the blindness of the colonial authorities, whose minds
were set in the belief that opposition politicians were
the main instigators, contributed to cementing a
national, anticolonial sentiment which forced Britain,
although victorious on the field of battle, to grant
independence (1963). Berman and Lonsdale have
written a superb work on the subject (1992).

The anticolonial struggle also formed a national
awareness in former Portuguese colonies. After inde-
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pendence (1975), resistance against apartheid South
Africa and white Rhodesia sufficed to forge a nation
state in Mozambique, a more than 3,000-kilometer-
long territory which was very disparate at the outset.
However, in Angola, the southern Savimbi region-
alism was constructed on a partially real, partially
manipulated precolonial Ovambo past. This is the case
with many contemporary tribalist manifestations; they
are exploited primarily for political ends by ambitious,
unscrupulous manipulators. For the past 15 years or
so it has been demonstrated that one should not lump
ethnic group and nation together (Hobsbawm and
Ranger 1983, Amselle and Mbokolo 1985). But con-
temporary propaganda resuscitates strong sentiments
handed down from the past—for example, the resent-
ment of ravaged peoples against the nations which
ravaged them, going back to the black slave trade,
as was the case in Angola, or that of social groups
dominated and exploited by large landowners of the
period, as in the case of the Hutu and Tutsi in
Rwanda.

Are these regionalisms of today tomorrow’s nation-
alisms? This is unlikely, because in most of the
examples we have cited all sides claim the entirety of
the country involved. Once again, the struggle against
foreign power sparks nationalism. A typical case is the
Congo (former Zaire), where international observers
forecast an inevitable explosion. Ironically, it was the
widely hated dictator Mobutu who sanctified the
national unity of the former Belgian Congo in the
name of the national hero and founding father Patrice
Lumumba (Turner 2000).

The risks of regionalist explosions seem to be less of
a threat today than do conflicts arising from a
chauvinistic approach to nation-states that have be-
come established despite arbitrary delineation im-
posed more than a century ago (Bayart 1996,
GEMDEV 1996). The recent Ivory Coast conflict
based on an exclusive, xenophobic I�oirite� is one of
the most ominous signs.
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Nationalism, Historical Aspects of: Arab

World

For almost a century, Arab nationalism was one of the
major political currents in the Arab world; in the 1950s
and 1960s, it was undisputedly the dominant one,
albeit never uncontested. Like in other parts of what
was then still called the Third World, its intellectual
origins in Europe did not hinder its spread and success
as a principal source of anti-imperialism. Like other
nationalisms, it covered a wide range of ideas, images,
and aspirations that appealed to and were supported
by different social groups and strata; it built on existing
self-views and affinities, forming various blends of
local, regional, and transnational allegiances, reflect-
ing different shades of religious and secular ori-
entation. Critical scholarship has absorbed key
assumptions of the theoretical literature on national-
ism and ethnicity more generally, which can be
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read as a refutation of, or counter discourse to,
nationalist claims and convictions: it stresses the
constructedness of Arab like any other identity or
identification; its hybrid character rather than the
purity of race, culture, language, and design national-
ists insist on; fragmentation rather than the unity
of intent, action, and objective nationalists assert;
fuzziness rather than the clarity of program, bound-
aries, and orientation they proclaim (Jankowski and
Gershoni 1991, Khalidi et al. 1991, Gelvin 1998). Arab
nationalism thus emerges as multifocal, multifaceted,
and multilayered. Measured against the level of
theoretical sophistication, knowledge of the historical
evolution of Arab nationalism remains highly uneven,
and in several respects quite inadequate.

1. Contingency and Continuity

There was no unilinear movement, or organic growth,
from cultural revival (Arabism) to Arab nationalism
first in greater Syria and then the remainder of the
Arab world, to pan-Arabism and Arab unity. From
the beginning, Arab activists interacted, and com-
peted, with advocates of alternative frames of ref-
erence that emerged simultaneously in the Middle East
and North Africa: if Ottomanism died with the
collapse of the Empire, territorial nationalism and
political Islam found equally strong resonance among
the area’s population. While in the Middle East, as in
most other parts of the world, there existed a tradition
of local pride and attachment that was also reflected in
a specific literary genre ( fada’il) listing the beauties,
monuments, and personalities of a specific town or
region (watan, comparable to the German notion of
Heimat), this sense of belonging did not necessarily
translate into patriotism or nationalism, be it defined
in terms of territory (wataniyya) or a people�nation
(qawmiyya). Arabism never constituted more than one
option of cultural and political orientation. To insist
on choice and contingency, however, cannot imply
denying all kinds of continuity between Arabism,
Arab nationalism, and pan-Arabism.

1.1 Arabism

The intellectual and social roots of Arabism can be
traced back to the second half of the nineteenth
century, when in the Arab provinces of the Ottoman
Empire, more particularly in certain cities of Egypt
and the Fertile Crescent, small circles of scholars and
intellectuals began to call for a revival or renaissance
(nahda) of the Arab language, literature, and culture.
The Nahda, which in later nationalist writing was
represented as an ‘awakening’ of the Arab nation (al-
umma al-arabiyya), or of ‘Arab consciousness’ (al-wa‘i
al-arabi), involved religious scholars, writers, journal-
ists, government officials, and members of the liberal

professions, reflecting the spread of education, lit-
eracy, and new means of communication, first and
foremost an Arab press, that resulted in the creation of
a public sphere ranging from clubs and associations of
all kinds to salons, tea and coffee houses, theaters, etc.
The revival of Arab(-Islamic) culture and literature (in
written standard Arabic, fusha, not the vernacular
used by the vast majority of Arabic-speakers) was to
be combined with modern knowledge coming from
Europe. While new literary forms gradually developed
(novels, theater plays, later films), poetry retained its
central role for cultural and political expression in the
Arabic language. The long-held view (e.g., Antonius
1938) that Arab cultural revival was largely the work
of Arab Christians who, through bonds of faith and
their education in European schools had been more
receptive to European thought including nationalism
as it was embraced by their coreligionists in the
European provinces of the Ottoman Empire, has since
been challenged and revised (Khalidi et al. 1991,
Tauber 1993, Nafi 1998). The prominent role of
Christians in the early Arab press cannot be denied.
However, education on modern lines was not re-
stricted to foreign schools, but equally adopted at
Ottoman state schools and private institutions that
were established by members of the local elites,
Muslims, Christians, and Jews. Most important, Arab
cultural revival was at that stage intimately linked to
Islamic reform and maintained its link to Islam even
later. A second view has been modified (Kayali 1997):
that Arabism evolved as a reaction to a Turkification
drive pursued by the Young Turks after their ‘rev-
olution’ of 1908, resulting in the marginalization of the
Arabic language in official use and of Arab delegates
in Ottoman representative bodies. The use of Turkish
in Ottoman courts, schools, and government offices
had been made obligatory since the 1870s. The Young
Turks merely accelerated and intensified the central-
ization policies of the Ottoman reform era (Tanzimat),
and as a result Turkish was more widely used in the
Arab provinces of the Empire. At the same time,
Arabs became less well represented in parliament, the
higher echelons of the bureaucracy, and at court. With
the decline of a legal and educational system that was
based almost exclusively on Islamic learning, whose
normative texts were in Arabic, knowledge of the
‘sacred language’ lost much of its prestige and use-
fulness for a career in the Ottoman public service.
Modernization, then, contributed in more than one
way to the rise of Arabism and, later, of Arab
nationalism.

Arabpolitical societies that from the 1880s onwards,
formed and met in Damascus, Baghdad, Beirut,
Istanbul, or Paris mostly worked for greater autonomy
within the Ottoman Empire, for constitutional reform
or decentralization, not for political independence
(Tauber 1993, Nafi 1998). Geographically, their hor-
izon was limited to ‘greater’ or ‘natural Syria’ (bilad al-
Sham); Egypt with its distinctive tradition and emerg-
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ing national movement, Sudan, the Maghreb, and the
Arab Peninsula, Hijaz excepted, were not part of their
vision. Membership in secret societies such as al-Ahd
(The Covenant, 1909), al-Fatat (The Young, ca. 1911)
or theOttomanAdministrativeDecentralizationParty
(1912) was small; an Arab Congress held in Paris in
1913 was attended by some 25 delegates. Similar to
Iranian, Turkish, or Russian opposition groups of the
same period, they were made up of urban intellectuals
and military officers. In contrast to the literary clubs
and associations that also included some women, or
addressed themselves to a female audience, they
appear to have been exclusively male. Their impact on
local society and politics was slight. Still, the secrecy
surrounding them and rumours of broad popular
support alerted official circles in Istanbul at a time
when nationalist feeling was rising not only in the
Balkans and among other Christian subject popu-
lations like the Armenians, but also in predominantly
Muslim territories such as Egypt.

1.2 Arab Nationalism

During World War I, the vast majority of Ottoman
subjects remained loyal to the Empire. Separatism
remained a minority trend among its Muslim popu-
lation: in 1915, Arab activists in Damascus contacted
the Sharif of Mecca, Husain ibn Ali, a descendant of
the Prophet Muhammad in the Hashemite line and
de facto of the holy city, who, after some
hesitation, signaled his willingness to rebel, in the
name of Islam, against the sultan-caliph. In a separate
move, Husain obtained British declarations of support
for Arab independence under Hashemite leadership in
exchange for military revolt. The Ottoman authorities
reacted harshly to all stirrings of autonomous political
activity including Arabism, which under the circum-
stances amounted to high treason, and in 1915�16
hanged dozens of activists, creating the first martyrs to
the Arab cause. In June 1916, Husain declared the
Arab Revolt and after the fall of Medina in November
1916, proclaimed himself ‘king of the Arab lands.’ In
the course of 1917�18, British, Arab, and Jewish forces
jointly conquered Palestine and Syria. In October
1918, an ‘Arab government’ was installed in Damascus
under Faisal ibn al-Husain, one of the Sharif’s sons,
who with a group of Arab nationalists of diverse
origins, attempted to take control of a country ravaged
by war, famine, and disease. In March 1920, a Syrian
General Congress representing Arab nationalists from
Syria, Palestine, and Lebanon proclaimed the in-
dependence of ‘greater Syria’ with Faisal as king.
Within Syria proper, their policies were partly assisted
and partly resisted by urban, tribal, and village-based
popular committees defending their own under-
standings of collective interest (Gelvin 1998).

Britain and France were in the meantime taking
measures to implement theirdifferentwartimearrange-

ments, most of them secret, which included not only
the correspondence with the Sharif, but also the
Sykes–Picot agreement of May 1916 regarding their
respective spheres of interest in the Arab provinces of
the Ottoman Empire, and the Balfour Declaration of
November 1917 promising British support for the
establishment ‘in Palestine’ of a ‘national home’ for
the Jewish people. The terms of these commitments
had somehow to be reconciled; Britain and France did
so at the expense of their Arab allies. As a result of
World War I, more Arab lands were under European
control than ever before, be it as provinces (Algeria),
colonies (Aden), protectorates (Morocco, Tunisia,
Egypt, Kuwait), or mandates (Lebanon, Syria, Pales-
tine, Transjordan, Iraq) under the newly created
League of Nations. Only the Zaidi Imamate of Yemen
and the Saudi kingdom in Najd and Hijaz gained or
retained full independence. The war and its aftermath
defined some of the themes that were gradually woven
into the ‘grand narration’ of Arab nationalism: the
crucial role of ‘martyrs’ for national liberation; the
‘Great Arab Revolt’ or ‘revolution’ (thawra) of
1916–18 (to be followed by similar ‘revolutions’ in
Egypt 1919, Iraq 1920, Syria 1925–27, the Egyptian
officer coup of July 1952, as well as a series of
‘corrective revolutions’ in the 1970s and 1980s);
exposure to ‘conspiracies’ and intimately linked to it,
‘betrayal’ of the Arabs by the West.

Within the framework of the emerging Arab state
system, Arabism evolved into a political movement of
growing impact and complexity, providing one of the
major sources of anticolonial struggle and sentiment.
The interwar period witnessed the rise of new social
and political forces alongside the urban notables that
still dominated politics and society (at least outside
tribal areas): new urban middle class parties that could
not be considered mere covers for elite families or
factions; paramilitary youth movements inspired by
the fascist model; Islamic movements of social and
political reform; socialist and communist groups,
some with links to trade unions, of various back-
grounds and affiliations—all of them responding to
Arab references, inflecting their emphases, adapting or
rejecting them. If there was a hegemonic formulation
of (politicized) Arabism (al-uruba) it was provided by
Sati al-Husry (1880–1968) who as a high government
official was able to influence public education in Iraq
(then still under British mandate) (Cleveland 1971,
Tibi 1981). Visibly influenced by the German romantic
school, and Herder in particular, Husry defined the
Arab nation on the basis of language, history, and
destiny, embedding his vision in a narrative of pristine
glory, foreign-machinated decline and eventual awak-
ening, with a heavy emphasis on the us�them dicho-
tomy, ‘them’ being the Arabs’ enemies and oppressors
from the Byzantines and Crusaders to the Ottoman
Turks, Zionist Jews, and European colonial powers.
The criteria of inclusion and exclusion remained
malleable and contested: Arabness could be inter-
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preted in secular terms to include all men and women
of Arabic language and culture regardless of their
religious or ethnic background, and thus provide the
basis of common nationhood and citizenship; but it
was impregnated so strongly with references of a
specifically Sunni Muslim nature that it could also be
given a distinctly religious (Sunni Muslim) coloring.
At the same time it contained enough references to the
superiority of the Arab race and genius to make it
possible for Kurds, Berbers, or Jews to be marg-
inalized, if not entirely excluded, from the national
community.

1.3 Pan-Arabism

After World War II, two dimensions were added to
nationalist discourse and strategy: Arab socialism
addressing the issue of how to organize the growing
number of independent Arab states, and pan-Arabism
(al-qawmiyya al-arabiyya) aiming to transcend the
existing regional order. Previous projects of political
union had been associated mostly with members of
the Hashemite dynasty, who, after losing Syria to the
French and Mecca, Medina and the rest of Hijaz to the
Saudis, reigned in Iraq and Transjordan; and they had
been restricted to the Fertile Crescent and Arabia
(Porath 1986). The 1930s saw the gradual diffusion of
Arab identification to other parts of the Middle East
and North Africa. The conflict over Palestine, which
in 1936–39 erupted in the Arab revolt or ‘revolution,’
contributed to widening the sense of a shared Arab
destiny. Intellectuals, scholars, and politicians in
Egypt, Sudan, and the Maghreb who had not defined
themselves previously in terms of Arabness, began to
increasingly add an Arab dimension to their agenda,
or even adopt pan-Arabism as their ideology. In the
late 1940s, the Arab Socialist Ba‘th Party presented
the new and enlarged credo of Arab nationalism,
revolving around three concerns: unity (al-wahda) of
the Arab nation both internally and across the existing
borders that had been ‘artificially’ created by the
colonial powers and had to be eliminated to create one
single Arab state stretching from the Indian to the
Atlantic Ocean (min al-nahr ila l-bahr); freedom (al-
hurriyya) from foreign rule and reactionary feudal
oppression at home; (Arab) socialism (al-ishtirakiyya)
which was to be distinguished from Marxism or
communism by its belief in God and the rejection of
class struggle (Abu Jaber 1966). The Arab League
founded, with British support, in 1945, could at best
offer partial fulfillment of this vision: it worked for
political, economic, and cultural cooperation among
existing Arab states, not for their unification, and it
did not adopt Arab socialism (Maddy-Weitzmann
1991).

In the course of the 1950s, Syria, which until then
considered itself the ‘beating heart of Arabism,’ was

overshadowed by Nasserist Egypt as self-proclaimed
leader of the Arab nation. The call for Arab unity and
solidarity evoked extraordinary responses from broad
sections of the population all across the Arab world
(the Arab ‘masses’ constantly evoked in Arab nation-
alist rhetoric), testifying to the power nationalism, and
Arab nationalism in particular, had acquired regard-
less of its foreign origins. Appeals to Arab solidarity
had the obvious function of legitimizing, inter alia, a
‘fair share’ in ‘Arab’ oil wealth. The politics of Arab
unity equally bespoke the will to control and interfere,
in the name of shared Arab concerns, in what rivaling
national elites viewed as their domestic affairs. The
heyday of pan-Arabism (ca. 1956–67) was also a time
of relentless competition among Arab states and
intrastate actors (Kerr 1971). All experiments of
merger and fusion (some of them, like Iraq’s in-
corporation of Kuwait in 1990, based on military
conquest) failed, most notably the union between the
two champions of pan-Arabism, Egypt and Syria, that
only lasted for three years (1958–61). The failure to
solve the Palestine issue, epitomized in the Arab defeat
of 1967, was therefore not the only factor weakening
pan-Arabism as a political movement of mass mobi-
lization. Yet while, from the 1970s, the ‘end of pan-
Arabism’ was proclaimed repeatedly (Ajami 1981),
not least by the adherents of political Islam and many
foreign analysts, reference to Arab identity, interest,
and solidarity continued to play a significant role in
Middle Eastern politics even at the beginning of the
twenty-first century.
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G. Kra� mer

Nationalism, Historical Aspects of:

East Asia

Nationalism in East Asia challenged a broad in-
ternational systemknownas theChineseWorld Order.
In particular, nationalism in modern Japan played the
most important role in dissolving this system.

1. The Chinese World Order

The scholar J. K. Fairbank and others (1968) have
noted that the Chinese World order of premodern
East Asia was a far-reaching international system
characterized by the existence of an emperor con-
sidered to have been designated by heaven because of
his innate virtue. He was referred to as a ‘son of
Heaven’ and had the ‘Mandate of Heaven’ to rule.
The emperor was considered to rule the world (tianxia,
‘all under heaven’) as a ‘child of Heaven,’ and his
subjects ostensibly enjoyed the benefits of benevolent
rule reminiscent of the ‘Golden Age’ of Chinese
civilization described in ancient sacred texts. In reality,
the power of the Chinese emperor had a limited reach,
and there were a number of foreign tribes on the
outskirts of the clearly defined spheres of Chinese
civilization.Under theChineseWorldOrder, however,
all subjects were ideally expected to be protected by
the emperor, regardless of differences in their race,
ethnicity, place of birth, or language—similar to the
corpus christianum of the Middle Ages in Europe.

One basic principle of the Chinese World Order was
that it attempted to enfold these foreign tribes in its
system and stave off invasion through tributary
missions and other rituals. Thus, many foreign rulers
from surrounding areas shared and benefited from the
common idea of a Chinese World Order. They used
the system to their own advantage by sending tributary
missions to Chinese dynasties which in turn gave them
authority and protection in their own areas. Chinese
emperors entered into feudalistic relationships with
these rulers under this tributary system, providing
them with royal titles, official seal and a calendar
system in return for their loyalty. Foreign rulers, in
turn, benefited by securing long-lasting political rela-
tions with Chinese dynasties through tributary mis-
sions. In addition, the tributary system played a
significant role in functioning as a broad network of
exchange of people, commodities, and information
among different regions (Hamashita 1990).

There has been academic dispute over when and
how the Chinese World Order was developed and
maintained. Some argue that it can be dated as far
back as the ‘Spring and Autumn’ and ‘Warring
States’ periods (770–221 BC), while others claim that
the prototype of the system can be identified in the age
of the Sui-Tang dynasties (581–907), with refinement
of the system being completed as late as the Ming-
Qing period (1368–1911). These theories notwith-
standing, certain characteristics are indisputable: the
Chinese World Order constituted one of the primary
ways for China to regard its world, and it had a great
impact in connecting many disparate and broad
regions through their common use of the Chinese
written language.

2. The China-centered View of China’s Neighbors

The philosophy of China as the center of the world
(made evident by the Chinese character word for
China, ‘Middle Kingdom’), which constituted the
Chinese World Order, was not always used solely by
Chinese emperors. For example, in seventh century
Japan, which was undergoing the formation of a state,
the self-consciousness of the people as an independent
state was enhanced by their admiration of China and
their emulation of Chinese imperial political systems.
Later, in the seventeenth century, when the Ming
dynasty was destroyed by a non-Han ethnic minority
(the Manchus of the Qing Dynasty), a powerful new
discourse arose in tributary countries such as Korea
and Vietnam which claimed that they, not the Man-
chus, were the legitimate successors to the Chinese
dynasty, given their long history of tributary relations
with China.

In Japan, where the tributary system never took
root, a number of intellectuals expressed their outright
hostility against Chinese civilization, which had en-
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tered Japan through the widespread use of Chinese
characters and Chinese literary texts. For instance, in
the eighteenth and nineteenth centuries some Con-
fucian scholars claimed that the term ‘Middle King-
dom’ was meant to refer only to Japan. Other nativist
scholars studying Japanese classical literature during
the Tokugawa period (1600–1868) claimed Japan
was the ‘land of the gods,’ effectively placing Japan
above China. Anti-Chinese sentiment against Qing
(Manchu) China prevailed in the peripheral countries
such as Korea, Japan, and Vietnam, and played an
important role in forming a political and societal basis
for national self-consciousness, because of the natural
hostility of these nations towards the ‘usurper’ dyn-
asty (Arano 1988).

Early modern Japan engaged in the process of
forming an independent national consciousness earlier
than other East Asian nations. Never having been a
tributary of China, Japanese scholars were able to
form their own ideology of international relations
during this period of relative stability (Toby 1984). In
addition, Japan successfully maintained an individual
route for economic trade with Western countries
during the peaceful Tokugawa era. In this respect, it
can be said that the Japanese state in the early modern
age had already begun to separate itself from a China-
centered Asia well before the nineteenth century, when
the formation of a modern state along the lines of
Western nation states was begun.

3. The Western Threat and the Acceptance of
International Law

The Chinese World Order underwent a tremendous
change in the nineteenth century when Western
nations began incursions into Asia in search of trading
opportunities. During the Qing dynasty, a series of
wars between Western nations and China in 1840–2
and 1858–60 compelled a small number of intellectuals
to promote the urgent necessity of strengthening state
defenses. The treaties concluded between China and
the Western powers forced China’s involvement in the
Western nation state system. As symbols of this, the
first bureau of foreign affairs, theZongli-Yamen (Office
for General Management), was established in the
capital city in 1861, and the exchange of permanent
missions also began in the 1870s (Bannno 1964, 1973).

However, high-ranking Qing government officials
as well as officials responsible for making foreign
policy actually regarded these treaties as an extension
of their tributary policy; therefore, they did not regard
these new relations with the West as relations among
equal, independent nation states, let alone with China
as a subordinate. Although Chinese territory was
repeatedly invaded, few Chinese were able to reach
across societal divisions to form a consciousness of
national crisis and national identity. As long as the

conventional, historical Chinese view of the world
(with China at the center) remained alluring, it was
difficult for the Chinese to rally around a nationalism
which would necessitate that they actually view their
nation as one of many nations in the world.

Meanwhile, nationalism was growing rapidly in
Japan—perhaps partially because Japan had never
been free of a consciousness of itself as on the periphery
of dominant Chinese civilization, and so had long
tried to carve out an independent identity. The catalyst
for the rapid growth of nationalism and nation-
strengthening movements was the Opium War (1840–
2) in China, which called Japan’s attention to the
danger of the Western powers and their interest in East
Asia. Japanese nationalism was aimed at streng-
thening and modernizing Japan along the lines of a
Western-style nation state, and to encourage Japan to
abide by the system of international law which
theoretically supported the formation of a nation
state. As soon as the first international treaty was
concluded between the USA, the UK, and Russia in
1854, a political movement called sonno joi (‘revere the
emperor, expel the barbarian’) was launched to
overthrow the bakufu and establish the Emperor as
the head of the state. This movement led to the Meiji
Restoration of 1868 (see Meiji Re�olution, The). With
the aim of defending itself against the threat of the
Western powers, the Meiji government energetically
promoted policies aimed at modernizing Japan’s
industries, military power, and constitutional system.
The end goal was to establish a fully-fledged modern
nation state, with the emperor at its head, which would
earn the respect of the Western nations.

Meiji statesmen and bureaucrats learned the prin-
ciples of sovereignty and the territory through their
studies of international laws (bankoku koho in
Japanese, wanguo gongfa in Chinese) which were
introduced from China during the late Tokugawa
period. Their main goal was to abolish the ‘unequal
treaties’ which Japan had been forced to sign with the
West in the 1850s (see Peacemaking in History). Japan
also sought influence in some East Asian territories in
which China had been dominant, such as Taiwan and
Korea. Japanese expansionism brought about increas-
ing regional tensions with the Qing dynasty over
influence in Taiwan, Ryukyu and Korea, and the
tension finally culminated in military clashes between
the two countries.

4. The Sino–Japanese War of 1894–5 and the
Ad�ent of Modern Nationalism

The Sino–Japanese War of 1894–5 was a major
catalyst in promoting the growth of nationalism in
Japan and transforming the East Asian world order.
This war, which broke out over struggles between the
two countries over supremacy in Korea, culminated in
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Japan’s unexpectedly thorough victory over China.
The tributary system was finally dissolved with the
granting of the unconditional independence of Korea,
which had been Qing China’s closest tributary state.
Taiwan also became a colony of Japan. The result was
a new East Asian world order with Japan at its center,
replacing China.

The mobilization of the Japanese people during
the Sino–Japanese (1894–5) and Russo–Japanese
(1904–5) Wars marked a decisive turning point for
Japan and the formation of national self-identity. In
the wake of the Russo–Japanese War, modern Japan
began to expand its image of empire with a view to
invading the Chinese continent, since Japan was given
rights and interests in Korea and Manchuria as part of
the spoils of war. The war united patriotic militarists
and also promoted an unprecedented sense of alliance
among people in Japan from different regions or social
classes.

China’s defeat during the Sino–Japanese War was a
tremendous shock to the Chinese. Moreover, the sense
of crisis in China was intensified by the fact that a
small country which had long been regarded as a
backward area unexpectedly defeated the Chinese
army with military power adopted from Western
civilization. It was at this momentous time that a true
sense of Chinese nationalism first appeared as the old
Chinese World Order finally was dissolved. In par-
ticular, the news on the military defeat of China
rendered the serious impact on lower level bureaucrats
and progressive intellectuals, and they attempted to
promote nation state building along the lines of Meiji
Japan. Although this reform movement (bianfa) failed
in 1898 under the pressure of conservatives, the Qing
government attempted their own topdown reforms,
and the transition to a modern constitutional state was
launched on a large scale during the first decade of the
twentieth century.

During this period, efforts to build up a nation state
were also being made in the former tributary countries
such as Korea and Vietnam, especially among the
lower stratum of elite. In Vietnam and Korea, nation-
alism came into being through anti-imperialist move-
ments against France in the case of Vietnam and
against Japan in the case of Korea. Taiwan’s national-
istic movement was born when the Taiwanese opposed
Japanese colonial discrimination during the 1920s
under the influence of Wilsonian ideas of national self-
determination prevailing since World War I. Decades
later, a separate form of nationalism in Taiwan gained
strength that was based upon a consciousness of
Taiwan as separate from the Chinese continental
government.

5. Nationalism and Asianism

As mentioned earlier, modern Japan was the first East
Asian country to create a unified nation state suc-
cessfully, and it struggled to build up a national

identity under the strong outside pressures of Western
forces and with the new common national goal of
‘leaving Asia, entering Europe’ (Datsu-a nyu-ou).
However, the nationalism of the expanding Japanese
empire that had already incorporated Okinawa and
Hokkaido in its territories took on a new form when
Taiwan and Korea were colonized by Japan in 1895
and 1910, respectively. A new discourse of Asianism
emerged that had the goal of opposing Western
imperialism against all Asian nations by uniting the
Asian nations under Japanese leadership. This ideo-
logy led to new complications owing to the variety of
ethnicities and national loyalties that existed in East
Asia (Takeuchi 1963).

One example of an Asianist thinker was the Meiji
intellectual Tokutomi Soho (1863–1957), who pro-
moted an idea of democracy among the common
people (heimin-shugi) that also stressed the importance
of a strong power in Asia to oppose Western powers.
He was particularly provoked by the Triple Inter-
vention of Russia, France and Germany in 1895,
which was perceived as the ultimate example of
Western arrogance against Japan.

Asianism would only succeed if it accommodated
itself to the new regional order, which was constantly
changing in response to factors such as the gradual
worsening of Japanese–Chinese relations and global
changes in the wake of World War I. The possibility of
Sino–Japanese cooperation against the West seemed
stronger with the publication of works such as Sun
Yat-sen’s Greater Asianism in 1924 (Sun 1986).

However, in spite of the lofty ideals of the building
of a new East Asian order, the Manchurian Incident of
1931 and the start of the Sino–Japanese war in 1937
meant that the autonomy and unification of the Asian
nations was not brought to fruition. Certainly, right
after the outbreak of hostilities, the idea of ‘East Asian
Cooperativism’ differed from other philosophies such
as liberalism or communism as it attempted to
promote a principle that would unify Asia during this
period of total war. Such ideas were an important test
of the possibilities of redefining the traditional bound-
aries of the state and its people. They were also a
criticism of self-serving Japanese policies towards
China and of the general attitude towards Chinese
nationalism. These were a new manifestation of the
possibilities of the principle of Asianism (Hasikawa
and Matsumoto 1970).

However, aggression continued to maintain a stub-
born relationship to unity within Asianist thought.
The constantly expanding battlefront and the con-
tinued use of military aggression against Asian peoples
eventually destroyed the hope of Asian unification.
Euphemistic slogans such as ‘Liberation of the [Asian]
people’ or ‘Building a new order’ inevitably became
fodder for Japan to deceive itself and justify aggressive
war against its neighbors. The wartime concept of the
‘Greater East Asian Co-Prosperity Sphere’ (Dai to-a
kyoei ken) was another manifestation of pan-Asian-
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ism. In spite of the lofty principle of Asian cooperation
behind the idea, proponents of this concept were never
able to take on a point of view critical of Japan’s
increasing aggression and imperialism. It was not until
Japan’s defeat in the Second World War in 1945 that
these discourses justifying Japanese imperialism dis-
appeared.

6. Ethnic Nationalism in the Periphery

The Qing dynasty dissolved in the wake of the
Revolution of 1911. The new Republic of China aimed
at establishing a highly centralized state that would
embark on a number of industrial, societal, and
educational reforms. Rural skirmishes with warlords
and regional military cliques occupied the energies of
the government, however, and the unification of the
nation was not achieved until the Nanking Nationalist
Government was established in 1928. Mongolia and
Tibet both virtually declared independence from
China on the grounds that the former tributary
relationship was severed when the Chinese emperor
abdicated in 1912. Undoubtedly, the Chinese central
government did not approve of independence, but it
was difficult for the government to rule these areas in
an effective way since they needed to maintain diplo-
matic relations with countries such as the USSR and
the UK, which enjoyed a number of concessions in
those regions. The tendency for non-Han regions to
distance themselves from the central government grew
stronger (Mancall 1984). One such example could be
found in the independence of the ‘Outer Mongolia’ in
1924.

During the 1930s and 1940s, there were a number of
political movements for independence by Muslims of
Turkish descent in the area of East Turkestan
(Xinjiang province), as well as military disputes
between Tibetans and Chinese in the co-habitated
areas of Tibet. Although areas such as Inner Mon-
golia, East Turkestan, and Tibet were merged into
China under direct governmental control when the
Peoples’ Republic of China was established in 1949,
ethnic nationalism in these areas reportedly has
become increasingly vigorous in recent years (Mori
1998).

See also: East Asian Studies: Politics; East Asian
Studies: Society; Historiography and Historical
Thought: East Asia; Nationalism and Expressive
Forms; Nationalism: Contemporary Issues; Nation-
alism: General; Nationalism, Historical Aspects of:
The West; Nationalism, Sociology of; Nations and
Nation-states in History; Nation-states, Nationalism,
and Gender; Xenophobia

Bibliography

Arano Y 1988 Kinsei Nihon to Higashi Ajia [The Early Modern
Japan and East Asia]. Yoshikawa Kobunkan, Tokyo

Banno M 1964 China and the West, 1858–1861: The Origins of
the Tsungli Yamen. Harvard University Press, Cambridge,
MA

Banno M 1973 Kindai Chugoku Seiji Gaikoshi [The History of
Foreign Relations of Modern China]. Tokyo Daigaku Shup-
pankai, Tokyo

Fairbank J K (ed.) 1968 The Chinese World Order; Traditional
China’s Foreign Relations. Harvard University Press, Cam-
bridge, MA

Hamashita T 1990 Kindai Chugoku no Kokusaiteki Keiki: Choko
Boeki Shisutemu to Kindai Ajia [International Moments of
Modern China: Tributary System and Modern Asia]. Tokyo
Daigaku Shuppankai, Tokyo

Hasikawa B, Matsumoto S 1970 Kindai Nihon Seiji Shisoshi [The
History of Political Thought in Modern Japan]. Yuhikaku,
Tokyo

Mancall M 1984 China at the Center: 300 Years of Foreign
Policy. Free Press, New York

Mori K 1998 Shuen kara no Chugoku: Minzoku Mondai to Kokka
[Ethno-nationalism in Contemporary China]. Tokyo Daigaku
Shuppankai, Tokyo

Sun Yat-sen 1986 Sun Zhongshan Quanji [Collected Works of
Sun Yat-sen], Zhonghua Shuju, Beijing, China, Vol. II

Takeuchi Y (ed.) 1963 Ajia Shugi [Asianism]. Chikuma Shobo,
Tokyo

Toby R P 1984 State and Diplomacy in Early Modern Japan:
Asia in the De�elopment of the Tokugawa Bakufu. Princeton
University Press, Princeton, NJ

Y. Murata

Nationalism, Historical Aspects of: South

Asia

Nationalism, which first developed in the West as a
conscious political ideology, spread to other parts of
the world in the course of the nineteenth and twentieth
centuries. It sustained political and social-cultural
movements of great power in South Asia, i.e., the
Indo-Pak subcontinent. The ethnic diversity of the
region, the responses to colonial rule which subsumed
and overlapped with reactions to the encounter with
Western civilization, as well as the shifting definitions
of national identity determined by the region’s history
both under colonial rule and after decolonization,
gave nationalism in the area a very distinctive and at
times highly idiosyncratic character. The purpose of
this article is to identify these diversities, explain their
nature and origin, and trace the outlines of their
history over time. It will also discuss the wide variety
of approaches to the phenomenon which define and
explain it in fundamentally different ways.

1. Origin and De�elopment of Nationalism in
South Asia

1.1 The Pan-Indian Scene in the Nineteenth Century

One major consequence of the British rule in India was
the unification of the subcontinent under one cen-
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tralized political and administrative authority, even
though two-fifths of the territory remained under the
rule of Indian princes who accepted British para-
mountcy but enjoyed autonomy in all internal matters.
A second development, crucial to our understanding
of nationalism in the region, was the growth of a class
of people who assisted in the functioning of colonial
rule asmiddle- or low- level functionaries or found new
means of livelihood like law, modern medicine, jour-
nalism, or teaching in the new Western-style edu-
cational institutions. This ‘colonial middle class’ soon
had a shared language inEnglish and were participants
in a common intellectual discourse, facilitated by the
new print culture and the modern means of transport
and communication. Their colonial experience and
exposure through modern education to Western his-
tory and social-political ideas laid the intellectual basis
for nationalism and also helped create a shared body
of expectations and grievances, which were sharpened
by the experience of racist discrimination (see Sarkar
1989).

A new upsurge in literary and intellectual creativity
and movements of social reform, described by some as
India’s nineteenth century Renaissance, laid the foun-
dations of what may be described as protonationalist
ideology in the first half of the nineteenth century
(Majumdar1962–3). The researches of Western, espe-
cially British, Orientalists fed into these new concerns
helping forge the belief in a great and unique past and
thence the yearning for a comparable future glory.
One essential component of this glorious future was to
be a seat of honor in the comity of nations. The latter
implied sovereignty, though clear articulation of such
bold expectations was late in coming: In the last
decade of the nineteenth century only a small group of
militant nationalists began to think in such terms
(Majumdar 1962–3). The educated Indians, a small
portion of the total population, who began to share
the newly emerging political consciousness accepted
for the most part the fact of British rule as an enduring
political reality which would persist for an indefinite
period. The responses to this awareness ranged from
enthusiastic faith in the redeeming and providential
character of British rule, through hopeless resignation,
to a desperate longing to try to end it: nationalist
ideology could be and initially was, for the most part,
strongly proempire.

1.2 The Dominant Strand in Indian Nationalism

All-India nationalist consciousness and ideology
found an institutional and programmatic base in the
Indian National Congress (INC) established in 1885.
Initially blessed by the colonial government as a ‘safety
valve’ for letting out any accumulated grievance
against the ruler, the INC soon came to be suspect as
a potentially seditious organization, despite its re-
peated avowal of loyalty to the empire at its annual

meetings. But soon a militant wing did develop within
the Congress and its most prominent leader, B. G.
Tilak, declared in his journal, Kesari, that freedom was
the birthright of humankind (Wolpert 1989). When
the first political murders took place, the government
believed that Tilak was the source of inspiration for
these acts. Militancy found expression in a mass
agitation when the government decided to partition
the province of Bengal in 1905 hoping, inter alia, to
weaken the political base of the nationalistic Bengali
Hindu middle class whom they identified as highly
‘anti-British’ (Sarkar 1973). The consequent resent-
ment also fed into the movement for violent action
against the rulers which led to local and India-wide
conspiracies during World War I and after. The
conflict between the ‘extremists’ and ‘moderates’
induced a split in the Congress (1907) which weakened
the organization for years to come (Argov 1967).

The advent of Gandhi, a world figure since his
nonviolent campaign in South Africa against the
regime’s racist policies, led to a transformation of
nationalist agenda after the war. Gandhi, despite his
pacifism, had cooperated with the war effort until
1918. But violent repressive actions in the Punjab in
1919 and the way the British-sponsored enquiry into
these events tried to play these down were major
factors in his decision to launch a nonviolent campaign
of noncooperation: The aim was to win swaraj, i.e.,
self-rule (Brown 1972). A major section of Muslim
opinion in India had been alienated by the way the
Allies treated their religious head or khalifa, the Sultan
of Turkey. The mass movement launched by Gandhi
brought in these disgruntled Muslims who sought
justice for the Khalifa (Hasan 1991). One strikingly
new feature of this agitation, known as the Nonco-
operation-Khilafat Movement, was the technique of
satyagraha or nonviolent struggle which had strong
ethical overtones. For Gandhi, the struggle was not
merely a campaign to achieve independence but an
‘experiment with truth,’ the moral purpose being for
him at least as important as the political goal, if not
more so (Gandhi 1948). Following a very violent
action by the supporters of the movement, he sus-
pended it in 1922. This brought to an end the Khilafat
Movement as well, and with it the unity in a common
struggle which brought the nationalists and militant
Muslims together.

Gandhi led one more mass agitation, the Civil
Disobedience Movement (1930–4) and in 1937, when
the British granted a new constitution to India which
conceded a fair measure of power to elected govern-
ments in the provinces, the INC gained a majority in
most of the provinces, but had very limited support in
the Muslim majority provinces. During World War II,
India was declared a belligerent without consultation
with the Indian political parties and the Congress
ministries in the provinces resigned. A British mission
led by Sir Stafford Cripps failed to secure the INC’s
cooperation in the war effort. The Congress lead-
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ership, including Gandhi, who were planning to
launch another mass agitation, were imprisoned in
1942 and a largely spontaneous mass movement,
known by a slogan devised by Gandhi, ‘Quit India,’
erupted. Meanwhile, in 1940 the Muslim League,
which eventually won the support of the majority of
Muslims in India, launched a campaign for an auton-
omous Muslim homeland, Pakistan. The Congress
leaders were released in 1945 at the end of the war and
negotiations with all political parties led to transfer of
power and the partition of India into two successor
states, India and Pakistan in 1947 (Moore 1974,
Mansergh 1970).

While the INC under Gandhian leadership provided
a common platform for nationalists of many hues,
Indian nationalism was never a seamless web. Firstly,
within the Congress, from a very early stage there were
the moderates and extremists, i.e., those who preferred
the path of constitutional agitation leading to auto-
nomy within the empire and the others who preferred
a more militant program aiming at independence.
Later, the ‘Right’ and ‘Left’ within the Congress
represented these two different approaches, except
that Gandhi, usually identified with the Right, pre-
ferred caution even though he led two nationwide
agitations. ‘Right’ and ‘Left’ came to subsume a more
basic ideological division: the former was in favor of
moderate socioeconomic reforms, while the latter
wanted a radical program of change undermining the
existing status quo. The Congress developed a socialist
wing in the 1930s and even the newly born Communist
Party of India was allowed to function from within the
Congress until 1942 when they opposed the Quit India
movement (Majumdar 1962–3). The tension between
the Congress Right and Left reached a breaking point
when the youthful leader, Subhashchandra Bose, felt
compelled to leave the party and form a separate
organization, the Forward Bloc. Later he left India
during the war and, with Japanese help, formed the
Indian National Army (INA). The INA, which part-
icipated in the war against the British in the eastern
theater of war made a tremendous impact on Indian
nationalist consciousness. The British had to abandon
the trial of INA prisoners of war in the face of such
strong sentiments (Gordon 1990)

Secondly, while the Muslim support for the Con-
gress dwindled especially after 1928 when an All Party
Conference failed to secure agreement between the
nationalists and Muslim parties seeking future safe-
guards for Muslims in independent India, sections of
Muslims remained staunchly loyal to the nationalist
cause within or outside the Congress (Hasan 1991).

Thirdly, India’s multiethnicity meant that modern
political consciousness had more than one focus.
‘Nationalism’ often meant a strong sense of local
cultural identity and a consequent pride in an imagined
ethnic past. In many cases, pan-Indian nationalism
could accommodate such ‘local nationalisms’ as an
integral part of the larger identity. There was no

conflict between a Bengali, Assamese, or Gujrati sense
of past glory and present loyalty to the language-based
culture and similar sentiments focused on Indianness
and an Indian political identity (McCully 1940, Brass
1974). The Congress successfuly accommodated re-
gional aspirations and managed interregional conflicts
of aspiration both before and after the transfer of
power. Only in specific historical circumstances, es-
pecially after the transfer of power, did such potential-
ities of tension and alienation reach unmanageable
levels.

1.3 Muslim Nationalism and Foundation of Pakistan

The INC and Indian nationalism failed in their effort
to absorb one religion-based ethnic identity. In pre-
colonial times, the Hindu–Muslim divide, so called,
was a social rather than a political fact. Under the
Muslim kings, Hindus always constituted a large if not
the larger proportion of the ruling class. In the great
rebellion of 1857, Hindu and Muslim soldiers, pea-
sants, feudatories, and princes fought together with
the ostensible purpose of restoring Mughal rule. In the
colonial era, the rulers’ policy of securing alliances
through the distribution of such resources as they
controlled, especially education, jobs, and seats on
representative bodies, were often based on an identifi-
cation of the communities as basic political consti-
tuencies. This fact helped politicize community iden-
tities: In the case of Muslims this identity was seen to
have a pan-Indian dimension. The cultural revival
in nineteenth century India focused among other
things on a romanticized vision of Islam’s past glory
in and outside India (Pakistan Historical Society
1957–[1970]).

As Indian nationalism’s image of the past focused
initially on Hindu achievements and often portrayed
the rule of the medieval Muslim dynasts as an age of
slavery for the Hindus, the political agenda of the
Pakistan movement postulated the theory of two
nations, ignoring the multiple components of both the
Hindu and the Muslim communities in India, as also
the absence of any pan-Indian consciousness in either
community in the precolonial period. This two-nation
theory was endorsed by some Hindu historians as well
who treated the history of the Indo-Islamic era as a
period of foreign rule (Hardy 1972, Page 1987,
Majumdar 1962–3).

1.4 Nationalism in Postcolonial South Asia

In divided India, the power of nationalism in the
Indian Union was manifest in the success in bringing
all the princely states within the union’s boundaries
into the union with the active support of the local
populations and the very survival of the union for
more than 50 years to date. The local aspirations,
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often manifested as centrifugal tendencies, have been
successfully negotiated for the most part. In the
Punjab, the aspirations of the Sikh community de-
veloped into a movement for independence, but a
policy of severe repression and conciliation of more
moderate elements has proved successful (Brass 1994).
In the north-east, several local groups continue to
fight for secession from India as do the Muslim
separatists in Kashmir. But the forces of commitment
to a united India appear to be stronger than centrifugal
tendencies. A number of ethnic movements in different
parts of India are concerned more with the formation
of autonomous states within India than with dreams
of independence (Baruah 1999).

In Pakistan, the ascendancy of the Punjab and the
ruling elite’s refusal to accommodate the aspirations
of the Bengalis in East Pakistan produced a nationalist
movement first based on their linguistic-cultural ident-
ity. In 1971, the East Pakistan-based Awami League
won an absolute majority in Parliament, but their
demand for virtual autonomy was answered by mass-
ive repression. This led to a war of liberation, and
Indian intervention contributed to defeat of the
Pakistani army. The independent state of Bangladesh
was thus born. Some saw in this event the inevitable
triumph of ethnicity-based centrifugal tendencies, but
perhaps the hamhanded policies of Pakistan’s military
government were more to blame. The movements for
autonomy or secession in Sindh, Baluchistan, and the
North West have also perhaps more to do with cynical
misrule than spontaneous ethnic aspirations (Khan
1985).

2. Differing Interpretations of Nationalism in
South Asia

There is no consensus on the nature and dynamics of
nationalism in South Asia. The imperialist perception
repeatedly emphasized the multiethnicity of South
Asian society, implying that a nation state was not
viable in the context of this ‘society of societies.’ In this
view, nationalism was the false aspiration of a cynical
elite in India who tried to mislead the masses, normally
loyal to the imperial connection (Strachey 1888, Chirol
1910). Opposed to this was the nationalist self-
perception as the upholders of the natural rights of the
Indian people: They wrested India’s independence
from the rulers through sustained struggle; a reluctant
colonial power conceded it in slow stages in response
to successive waves of mass agitation, unique in their
allegiance to an ideology of nonviolence (Sitaramayya
1946–7). An organization originally confined to the
elitegraduallybrought in themasses throughsuccessful
propaganda by word and action. The imperialists, by
contrast, projected the notion that they gradually
trained up the Indian people in the art of self-
government. The delay in handing over power was
entirely due to the internal squabbles of Indian politics,

especially the irreconcilable aspirations of Hindus and
Muslims which eventually led to the partition of India
(Coupland 1944).

More recent interpretations have strong resonances
of these older views. A group of historians in Cam-
bridge explained the dynamics of Indian politics in
terms of collaboration with the Raj and competition
between various indigenous groups for a share in the
resources made available to the collaborators. The
‘have nots’ of such shares took to agitation and
nationalism was the rhetoric of their frustrated aspira-
tions intended to win support (Gallagher et al. 1973).
The Marxists explain Indian nationalism as the agenda
of the colonial bourgeoisie whose expectations re-
mained unfulfilled under colonial rule. While they
successfully secured the support of peasants and
workers, their agenda both before and after inde-
pendence denied the masses their legitimate rights
(Dutt 1940). One version of this interpretation sug-
gests that the class basis of the nationalist movement
did expand over time, bringing in the vast majority of
the Hindu population, but it excluded significant
sections of the masses, especially those at the bottom
rungs of Indian society (Pandey 1978).

The emphasis on ethnicity as a factor which will
inevitably undermine national cohesion features pro-
minently in the writings of some observers like Neville
Maxwell, who saw in the emergence of Bangladesh the
beginning of the process of disruption leading to the
inevitable breakup of India and Pakistan along ethnic
lines. Radical writers like Partha Chatterjee provide
indirect support for this view in stating that the basic
loyalty of the masses is to the communities who
should be empowered. The state, in this view, is an
institution superimposed by the dominant classes to
exploit the underprivileged (Chatterjee 1993). This
perception is a logical corollary of the thesis developed
by the historians and social scientists associated with
the publications entitled the Subaltern Studies. This
thesis suggests that all studies of nationalism hitherto
have focused on the elite groups denying the under-
privileged their agency, their role as subjects in their
own right. The notion that the elite leadership mobi-
lized the ignorant populace is shown to be false: The
masses interpreted the messsage of nationalism in their
own light and participated in the action only when
they felt it to be in their interest. And their primary
loyalty was always to their community.This thesis has
been criticized, among other things, on the ground
that the idea of a pan-Indian nation did not come
spontaneously to the masses: they learnt it from the
nationalist leadership and their propaganda by word
and action.

3. Open Questions and Prognosis for the Future

Some features of nationalism in South Asia are indeed
unique. The Indian Union, the world’s largest democ-
racy representing a population of which 40 percent are
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illiterate, is also the largest multiethnic state in the
history of the world. The comparison with the USSR
is invalid, because that state was successor to the
Tsarist empire and hence did not represent any
voluntary union. The Indian state, on the other hand,
was the union of willing partners who voted for such a
union through a Constituent Assembly. And the
remarkable fact is that despite tensions the union has
held together and representative democracy, a system
unknown to the region’s political traditions, has
survived for half a century. In Pakistan, the creation of
a state based on the identity of faith was an innovation.
That identity has not, however, been able to hold the
state together and the democratic principle has also
been violated repeatedly by the army. In Bangladesh,
there is a persistent tension between the language-
based Bengali identity and the emphasis on Islam
preferred by significant groups in the country (Ziring
1992). In both countries, however, the electorate have
repeatedly proved their allegiance to the imported
ideal of representative democracy.

Crystal-gazing into the future of the South Asian
states is not a very rewarding exercise. If there are
threats to their survival and risks of breakup into
smaller units, one needs to ask whether these arise
from irreconcilable ethnicities or from the contin-
gencies of bad government and the exploitation of
particular groups by others. How far the problems of
poverty and ignorance have inhibited the growth of
national consciousness among the masses also needs
to be analyzed. Another question which will have to be
addressed is the implication of globalization for
nationalist ideologies and the nation state itself.

See also: Area and International Studies: Develop-
ment in South Asia; Nationalism: General; National-
ism, Sociology of; Nation-states, Nationalism, and
Gender;Religion: Nationalism and Identity; Religious
Nationalism and the Secular State: Cultural Concerns;
South Asia: Sociocultural Aspects; South Asian
Studies: Culture; South Asian Studies: Politics
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Nationalism, Historical Aspects of:

The West

The article starts from the premise that nationalism
has be to studied in relation to nation: an historical
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aspect of nationalism is the formation of a modern
nation and the creation of nation-states in Europe.
The study of the phenomenon, however, is com-
plicated by disparate use of the concept nationalism by
various researchers. ‘Nationalism’ has thus become a
hazy and not very suitable tool for analysis, which is
also reflected in numerous misunderstandings in eval-
uations of both the positive and the negative roles of
nation and nationalism in history. This article docu-
ments that, despite the considerable differences in
terminology and evaluation, there are roughly five
fundamental causal relations which the various re-
search schools consider crucial for nation—and
nationalism—forming: (a) state-political historical
foundations; (b) ethnic roots; (c) processes of modern-
ization, including industrialization, institutional edu-
cation, and social communication; (d) nationally
relevant conflicts of interest and unevenness of
development; and (e) psychological and emotional
manipulation.

The complicated process of the modern-nation-
forming and the onset of the manifestations of
nationalism has been, quite understandably, a subject
of scholarly research ever since the nineteenth century.
This research has had to struggle with a number of
theoretical and semantic problems, and has not
achieved consensus over the fundamental issues of
terminology. The question of what role was played by
‘nationalism’ has been answered differently by differ-
ent authors, primarily depending on how they defined
nationalism, nation, nationality, national identity,
ethnic group—and relations between these categories.
Therefore, it is most important to investigate through
what terms the authors analyzed the processes and
how they defined the terms.

1. The Problem of Definition

The fundamental problemof terminology derives from
the fact that it concerns a process resulting in the
formation of new communities, and that these com-
munities used a term for themselves which had already
originated in the Middle Ages, but was given a
different content in different political and cultural
conditions. On the one hand, ‘nation’ in English
included all inhabitants living under one government
and ruled by the same laws. The first edition of Grande
encyclope�die also defined ‘la nation’ in similar terms,
but later the use of a common language was added to
this characterization. On the other hand, ‘nation’ in
German was traditionally primarily associated with
language, culture, and also sometimes with a shared
past. That is why anglophone researchers find it hard
to accept speaking about a fully fledged nation in
caseswhere there is no nation-state (Kemila� inan 1964).

Another difficulty comes from the fact that ‘nation-
alism’ entered the academic vocabulary quite late: it

was a neologism originally used in politics and,
therefore, laden with political connotations. Never-
theless, the term is also derived from ‘nation,’ which
means that it becomes related to the linguistic con-
notations mentioned. It follows that anglophone
literature will associated nationalism, one way or
other, with a state and�or a struggle toward statehood.

1.1 Views on Nation, Nationality, and Nationalism
in the Nineteenth Century

The study of nation and national consciousness
developed alongside the nation-forming processes at
least form the mid-nineteenth century and was influ-
enced by the following circumstances: (a) the previous
linguistic tradition; (b) the axiom of primordiality,
that is by the idea that the nation an sich had existed
since the Middle Ages and that people gradually
realized their objective belonging to it; (c) the degree of
nation-forming of a given nation: English and French
researchers presumed the existence of a nation as a
state-nation, while for German, Italian, and ‘East-
European’ writers a nation was not commonplace and
theywere still looking fora suitabledefinition. It isnota
coincidence that the largest numbers of the studies of
nation can be found in the German-speaking territory.
It needs to be added that English and later American
authors also looked for a definition of a nonstate
community. For the most part, they used the words
‘nationality’ or ‘peoples.’

The large number of studies written up until World
War II can be divided into two main streams:

(a) Nation was defined by objective, empirically
researchable, characteristics. These usually included,
first of all, cultural and linguistic characteristics in
combination with various other features—from pol-
itical ties to territorial, economic, and ‘blood’ rela-
tions. Nevertheless, already at the beginning of the
twentieth century some authors concluded that it
was impossible to find a universally applicable
combination of characteristics, including all entities
considered nations at the time. That is why a differ-
entiation between a state and a cultural nation gained
support (Meinecke 1907). The criterion was whether
the community which called itself a nation was a state
or not. Another approach was to define nation as a
‘community with a shared past,’ which originally
applied only to the members of the ruling classes and
e� lites, but which integrated the entire population in the
course of historical development since the Middle
Ages (Bauer 1907).

(b) Nation was defined subjectively—its members
were aware of their belonging to the nation and
wanted to belong to it. This concept could be expressed
in terms of agitation—as a will to form a nation—or
existentially, as a sort of a ‘plebiscite’—as a decision to
belong to an existing national community (Renan
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1888). Typically, the subjectivist concept of nation
originally appeared in essays rather than in empirically
researched studies.

The dividing line between both concepts is not clear
cut. On the one hand, supporters of the objectivist
definition realized more and more strongly that a
nation could not exist without national consciousness.
On the other hand, the subjectivist definition did not
preclude a primordialist concept of a nation.

It is symptomatic that national consciousness,
‘nationalism,’ became a tool of scholarly analysis as
late as in the period between the two World Wars. The
pioneer of the study of nationalism, Carlton J. Hayes
(1926), presumed that it was necessary to define the
object of nationalism, and attempted to define both
nation and nationality through objective features.

1.2 The Definition of Nation and Nationalism in the
Second Half of the Twentieth Century

The sad experience with nationalism during World
War II for Europe effected the approaches of his-
torians and social scientists to the study of nation. The
political acuteness of this study increased and also
with it the political commitment of the authors.
Although opinions continued to vary, most re-
searchers agreed on a number of points in setting
priorities in research and in discarding insupportable
views:

(a) An overwhelming majority of researchers more
or less distanced themselves from the view that nation
is a timeless category and a blood-related community;

(b) Agreement was also reached concerning the
impossibility of defining nation only through cultural
and linguistic characteristics;

(c) Nation was usually accepted as a distinct
community only if evidence was available that the
members of the community (or at least the prevailing
majority of them) considered themselves a nation;

(d) Hence the growing emphasis on the study of
‘nationalism,’ as a subjective manifestation or as a
precondition for an objective existence of a nation.

Nevertheless, conservative historians perpetuated
for a while the traditional idea that a modern nation
was a continuation of a medieval nation. After all,
studies of national (or proto-national) identities in the
Middle Ages and the Early Modern Age are a fairly
common occurrence in Europe.

In the conditions of political bias against German
nazism and Italian fascism, the atmosphere in Europe
was not favorable for applications of the term nation-
alism as a neutral tool for historical analysis as it was
developed by Hayes (1931). On the contrary, the
numbers and importance of authors who considered
nationalism as a negative extravagance which needed
to be overcome increased. According to authors such
as Friedrich Hertz (1945), Edward H. Carr (1945), and
later also Elie Kedourie (1960) and Kenneth Minogue

(1967), nationalism was invented by irresponsible
educated individuals, spread by equally irresponsible
demagogues and politicians, and should be eradicated
as a dangerous legacy of the past.

A polarized and modified variant of this concept as
promoted by Hans Kohn in his numerous publications
became more influential. In his view, two kinds of
nationalism were to be distinguished: ‘western,’ which
was rationalist, constitutional, liberal, democratic,
and developed in France and the UK; and ‘eastern,’
which was irrational, mythical, racist, and reactionary.
Although this ‘dichotomy’ (Snyder 1954) was per-
suasively criticized many times (Kemila� inen 1964), it
had a number of adherents.

Most historians and social scientists sought ac-
ceptable ways of defining nation as an objectively
existing social group during the postwar decades. The
approach that it was possible to develop an auth-
oritative set of ‘features’ every nation had to have
survived only as the official (although not Stalinist)
doctrine of Soviet research. On the other hand, a
number of authors were trying to find a more free
definition by combining several kinds of relations.
Among these relations, Boyd Shafer (1955) distin-
guished ‘illusions,’ such as economic needs, language,
shared history, and objective relations, such as shared
government, shared cultural, and social institutions.
The sociologist Pitrim Sorokin (1947) saw nation as a
‘multibound group’ formed by a set of individuals
‘linked by two or more unibound ties.’ These could be
a territory, a language, a religion, and�or physical
conditions. A similar view among sociologists is held
by Smith (1991) who characterized nation as a popula-
tion set sharing the same myths, same historical
territory, mass culture, and economy. Another variant
of this perspective was a concept of nation as a social
group bound by a changing combination of several
kinds of historically strengthened, mutually sub-
stitutable relations, while civic equality of all members
of the group and the consciousness of their shared
history were necessary and non-substitutable ties
(Hroch 1985).

The problems with finding a common, generally
acceptable definition of nation also lead to giving up
such a definition and favoring the subjective definition
of nation: ‘a nation exists when a significant number of
people in a community consider themselves to form a
nation’ (Seton-Watson 1977). This change was often
associated with the ‘discovery’ of Renan’s concept of
nation. The result was an increased frequency of use of
the term nationalism. The object of this nationalism
was often not defined, or it was characterized as
‘super-personal entity’ towards which a nationalist
individual feels ‘unconditional loyalty’ (Eugen
Lemberg 1964).

This view gradually radicalized: nationalism began
to be considered a given reality, while nation was
regarded a construct, a myth, or an invention. The
theoretical authority became Benedict Anderson
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(1983)—through no initiative of his own. He called
nations ‘imagined communities,’ by which he meant
that a nation as a group could only exist if its members
were able to imagine that they belonged to a com-
munity of people, of whom the majority they did not
know, and would never know. This view, however, can
also be interpreted that nation is just an illusion and an
invention, therefore, the ‘necessity’ of its formation
can be doubted. The constructivist concepts of nation
do not solve the problem of definition, they merely
move it to another perspective: they also have to
explain the term nationalism in its historical context.
Equally as in the case of nation, there is not a
consensus among researchers on the term nationalism
either. Quite the contrary, the terminological con-
fusion is augmented by the haphazard use of the term
nationalism by researchers and without attempts at
definition.

However, we can also find important exceptions.
John Breuilly (1982) defines nationalism as a politics
based on the premise that a nation exists, and which
identifies itself with this nation. It demands political
autonomy for the nation, usually in the form of a state.
Gellner’s authoritative definition of nationalism as an
effort to obtain the attributes of a state for own ethnic
entity appears around the same time. Later, Gellner
substantially modified his definition: ‘Nationalism is a
political principle which maintains that similarity of
culture is the basic social bond’ (Gellner 1997). His
preference for the term nationalism does not mean a
denial of an objective existence of a nation: his attitude
is a mediating one between a subjectivist and an
objectivist notion of nation.

Attention will now be paid to those authors who
considered nation as objectively existing, ‘essential.’
Karl W. Deutsch (1953) made the first significant
attempt at a new approach. He defined nation as ‘a
community of complementary habits of communi-
cation.’ This communication community then forms a
basis for a shared national culture and also nation-
alism. This approach was later more precisely defined
as a group of people capable of better mutual than
‘outward’ communication and co-operation, and
which is politically organized and autonomous. Mem-
bers of the nation then associate community con-
sciousness with certain values and with culture. Thus a
foundation was created for the development of nation-
alism. Another step in this direction is the definition of
nation as a ‘social formation’ which is ‘integrated
through the means and relations of communication,
production, organization, and exchange’ (James
1996). It needs to be mentioned that the majority of
these authors did not know that they were drawing on
a concept of Bauer (1907).

The view that nation is primarily defined by state-
hood is widespread mainly among anglophone
authors. J. Breuilly, Stein Rokkan, and Charles Tilly
should be mentioned, and also Louis Snyder, and
Anthony Giddens, who maintains that a nation only

exists ‘when a state has a unified administrative reach
over the territory over which its sovereignty is claimed’
(Giddens 1987). Similarly, Eric Hobsbawm concludes
that nation is ‘a social entity only insofar as it relates to
a certain kind of modern territorial state’ (Hobs-
bawm 1989). In these schools of thought, nationalism
was closely connected with the state.

Defining nation by statehood runs against an
important empirical fact that communities which have
had a long way to go to statehood, and sometimes
have not even sought it, call themselves ‘nations.’
Especially in English there is a problem with finding an
adequate term for this case.

1.3 Debate o�er the E�aluation of Nationalism

As mentioned in Sect. 1.2, the term nationalism had
been a political term until the inter-war period. It was
used in both negative and positive senses: referring
either to a negative and an anti-social attitude (es-
pecially in the political language of the socialist
movement), or to a commendable and noble love for
one’s nation (in the political language of some right-
wing movements).

Some authors writing within the Marxist tradition
associated nationalism with negative social phenom-
ena. E. Hobsbawm and, less distinctly, B. Anderson
are examples of this perspective. It is also true,
however, that this same tradition made the important
attempt to characterize the ‘Janus-face’ of national-
ism: as a phenomenon which could have a negative
and oppressive impact on the one hand, and a positive
impact as a liberating force in the struggle against
national or colonial oppression on the other (Nairn
1981).

The distinction between the two kinds of national-
ism is typical for a large number of researchers, and it
is foreshadowed by Hans Kohn’s dichotomy men-
tioned above. The distinction between nationalisms
according to the country or the national context was
also used later.

Another dichotomy is a distinction between nation-
alisms according to time periods. In 1956, the influ-
ential German historian Theodor Schieder (1991)
evaluated nineteenth-century nationalism as a pro-
gressive and creative factor, while he criticized the
manifestations of the destructive side of nationalism,
especially in the first half of the twentieth century. This
distinction was later repeated by other authors. Ironi-
cally, the official Soviet scholarship also recognized
two similar phases, although it did not explicitly use
the term nationalism.

A majority of contemporary authors recognize the
double-face of nationalism in history. For example,
Louis Snyder (1976) considered nationalism as moral,
as well as immoral, human as well as inhuman—ac-
cording to these criteria, it could be evaluated as
positive in some cases and as negative in others. He
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saw the main danger of nationalism in its association
with collectivism against individualism. The French
philosopher Etienne Balibar (1991) sees the ‘good’ side
of nationalism in that it contributes to the devel-
opment of state and a community of citizens in general,
it derives from the love of people, and it is tolerant. In
contrast, the ‘bad’ side of nationalism is in its
expansiveness, hatred, and intolerance. Another
French scholar, the political scientist Jean Leca,
considered the distinction between the varying impacts
of nationalism to be a matter of definition. It is
symptomatic that the positive potential of nationalism
is mostly appreciated by non-Anglo-American auth-
ors: apart from the French mentioned, also the
Catalunian historian Josep Llobera (1994) and the
Israeli historian Hedva Ben-Israel can be mentioned.

Another group of authors considers the broad
meaning of the term nationalism to be a source of
imprecisions and misunderstandings, and recom-
mends the use of the term only to refer to national
egoism, preference of own nation over others, and
placing one’s own national interest over the interests
of an individual (Peter Sugar, Leonard Doob, Otto
Dann). Some recommended the use of other terms,
such as patriotism (Doob, Samuel 1989), love for one’s
country, national consciousness, and national feelings
for the positive manifestations of national identity.
Another variant is the recommendation to preserve
nationalism as the neutral term and find other terms,
such as ethnocentrism L. Le Vine, D. Cambell,
ethnonationalism Martijn Roessingh, xenophobia or
chauvinism, for the negative manifestations.

A real terminological potential can come from those
researchers who take the historical, that is devel-
opmental, perspective. They follow from the fact that
attitudes called nationalism developed from certain
previous, developmentally ‘lower’ attitudes, percep-
tions, and relations, which are sometimes called
identities, at other times loyalty, or primordial senti-
ments. The term loyalty is rarely used in historic
research, but it belongs to the terminology of cultural
anthropology. It is characterized as ‘a relation of an
individual towards pre-existing given groups, pheno-
mena values—in the social reality in which the
individual lives’ (Geertz 1973).

The term identity now belongs to the common
terminology of a number of historical analyses. It is
used most consistently by Anthony Smith, who main-
tains that nationalism needs to be studied as a certain
consequence, or as another phase in the development
of national identity. At the same time the conscious-
ness of each individual is determined by multiple
identities, which are more or less interrelated. Unlike
the term nationalism, the term national identity is not
laden or obscured with superficial journalism in the
vocabulary of historic analysis. A number of con-
temporary scholars and projects promote the term.
For example, the Swedish historian Sven Ta� gil (1984)
suggests a distinction between ‘identity,’ referring to

the simple consciousness of belonging to a group, and
‘identification,’ referring to the active and committed
participation in the work for the nation.

The debate over definitions and evaluation should
not be seen as mere academic disputes or noncom-
mittal intellectual exercises. The debate is not self-
serving, it is a discussion over whether and how, a
particular term or concept is suitable for explaining
the fact that after 200 years of dramatic and con-
troversial development in Europe, in most cases, the
nation-forming process resulted in mono-ethnic
nation-states.

2. Why Nation and Nationalism? Attempts at a
Historical Explanation

Every survey of views on the genesis of nations and
nationalism is confronted with the contradiction
between those who consider nation an invention or a
construct—and therefore the product of nation-
alism—and those who see nation as a result of
objective nation-forming processes. Judging from the
verbal expressions, the conflict is irreconcilable. How-
ever, is that really so, or is the conflict not so
fundamental—as Paul James (1996) argues?

The work of Ernest Gellner illustrates the pro-
ductivity of the approach which tries to see reality
behind words and aphoristic statements. His apodictic
statement about nationalism creating nations is often
cited and made absolute by ‘modernists.’ Few of them
realized thatGellner’s definition onlymoved the causal
explanation to a different level: the point was to
explain why nationalism had gained such a response.
At this level, Gellner works mostly with objective
social and cultural factors. Similarly, it clearly follows
from the statements of Benedict Anderson that nations
as ‘imagined communities’ could only be formed
thanks to particular objective social preconditions.

Therefore, a causal interpretation, does not neces-
sarily have to dramatically contrast the nation-form-
ing process with nationalism. That is especially true in
light of the vast differences in the understanding of the
term nationalism by the various authors. The flood of
‘theories of nationalism’ seems quite justly confusing
at first sight, but a closer examination will reveal that
most accounts attempting historical explanations of
nationalism repeat the same basic relations and
factors, although using different vocabulary and con-
cepts. The differences between the authors are then
mostly in the emphasis on a particular kind of relation.
This article will therefore not deal with the authors but
rather it will characterize their evaluation of the
relevance of the particular relations and contexts: (a)
historical background; (b) ethnic and cultural ‘roots’
and, within these, also denominational relations; (c)
the process of modernization, that is, particularly
industrialization—and the ensuing changes of social
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structure, social communication, and the unevenness
of the modernization process; (d) conflicts of interests;
and (e) psychological relations.

2.1 Historical Preconditions or the Legacy of the
Past

The view that nation-forming was an inevitable result
of the historical conditions of the past centuries is now
considered a traditionalist residue. Despite that, his-
torians as well as social scientists still consider the past
to be an important component of the causal in-
terpretation of the nation-forming process and nation-
alism. They differ in the strength of the influence they
ascribe to history and, particularly, in the analytical
perspective. To put it simply, the importance of history
is seen from two perspectives: from the perspective
of institutions or other objectively operating results
of the past development, and from the perspective of
‘collective memory’ or the construct of national
history.

In the former the issue is how institutions, relations,
and stereotypes surviving from the past influenced
nation-forming: it refers to the state, legislation, and
also estates, judiciary, borders, internal administra-
tion, the extent of centralism and others. The notion
that the ‘right’ to the recognition of national existence
is conditioned by the existence of a ‘national’ state
from the Middle Ages gave rise to the nineteenth-
century distinction between ‘historical’ and ‘non-
historical’ nations, that is, nations with or without
their own (political) history. Although this distinction
is no longer considered relevant, a number of authors
still work implicitly with the idea that some nations
(such as the French, the Dutch, and the Portuguese)
are a given, ‘natural,’ and organic part of the state
system, while others formed somewhat by ‘accident’
(the Estonians, the Slovenes, the Bulgarians, and
many others). Authors (for example, Shafer, Breuilly,
Hobsbawm, Rokkan, Llobera, Tilly, and Barth) who
define nation by statehood or understand nationalism
as a struggle for statehood, usually assign an important
role to political or state history.

A particular problem in analyzing the role of history
is that people expressed views and stereotypes which
many researchers would today call ‘nationalist’—that
is, manifestations of national consciousness—already
in the Middle Ages and especially in the Early Modern
Period—a long time before the modern nation-form-
ing processes. Modern historians agree that the pre-
Modern manifestations of national consciousness did
not include the entire community but only the privi-
leged classes—the nobility and also sometimes the
higher burgher categories (Hagen Schulze, Norbert
Elias, and others). Bauer was already aware of this in
his periodization of national development.

‘Collective memory’ is the other perspective on the
effects of the past on nation-forming. Authors working
within discourse analysis particularly emphasize that

the strength of past statehood is not important, but the
way the past was understood, interpreted, and worked
with—and therefore also manipulated in the national
interest. Hobsbawm’s phrase ‘invented tradition’
(1983) is usually quoted in this context, and it usually
refers to skepticism toward any real historical con-
tinuity. At the same time, it is unthinkable to invent
the past without any real evidence. On the other hand,
it is important to study the creating of the image, the
construct of ‘national history’ under the conditions of
nation-forming.

2.2 Ethnic Roots of Nationalism

It is understandable that most authors who associate
nation and nationalism with state do not ascribe much
importance to the ethnic and cultural component of
the nation-forming process. Some even consider ethnic
consciousness neutral, and not automatically a source
of nationalism.

On the other hand, a number of authors consider
ethnic identities and cultural particulars an important,
if not a key precondition of a development toward a
modern nation. Anthony Smith (1991, 1986) paid the
greatest attention to this relation. He differentiated
between the degrees of ethnic identity and considered
that an ‘ethnie’ could also develop its collective
memory. Ethnic groups could also enter into con-
flictual relations, which in many aspects forestalled
national conflicts (Horowitz 1985). A number of other
authors considered ethnic roots of national existence
important, despite their differences in terminology:
sometimes they spoke of ethnonationalism, sometimes
of nationality, and at other times of primordiality or
primordial ethnicity.

Unlike the general role of ethnicity, religion is only
mentioned in concrete cases (the Balkans, Ireland),
and it is not listed among the necessary preconditions
of the nation-forming processes. Nevertheless, several
authors acknowledge the indirect role of religion as a
modernizing factor in education and communication,
particularly as an agent of reformation and counter-
reformation (Anderson (1983), Armstrong (1982) and
others). The significance of overcoming religiosity
with the rise of secularism is also acknowledged. At
the same time, some authors see nationalism as a
‘national,’ secularized religion.

2.3 Nation and Nationalism as Manifestations or
Consequences of Modernization

The modern nation-forming doubtlessly occurred
during the period of civil revolutions, industrializa-
tions, and the beginnings of the free market. That is,
during the period called modernization by some,
overcoming of traditional society by others, and the
transition from feudal to capitalist society by other
authors. Most authors (unlike, for example, Kohn)
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consider this simultaneous occurrence more than a
coincidence, but they construct the causal relations in
different contexts. Already in 1953, Deutsch saw the
industrial revolution and the onset of the free market
as crucial for the spread of nationalism. Later, he
considered nationalism a response of people, on the
one hand, to the possibilities of improving their status
thanks to social mobility, and on the other hand, to the
loss of ties to the traditional lordships and settlements.

Gellner’s thesis (1983) about industrialization as the
fundamental impulse for the birth of nationalism
cannot therefore be seen as original. Gellner, however,
does not conceive of industrialization in the literal
sense referred to by historians, that is, as the
introduction of the industrial mode of production.
Rather, he means market economy and social mobility
in general as factors opening the way for the principles
of equality of citizens and their new role in the
transformation of culture. Michael Mann (1988) and
other authors, such as Etienne Balibar and Immanuel
Wallerstein (1991) work with a similar, although more
differentiated, thesis. Carolyne M. Vogler (1985) also
shares this perspective when she maintains that the
‘disjunction between economics and politics’ occurred,
and that significantly contributed to the dissolution of
multinational states and the creation of nation-states.
In contrast to the thesis of the role of industralization,
other authors emphasize general modernization
changes ensuing from the progressing liberation of the
market and people (Hroch (1985), Llobera (1994)).

The emergence of the new forms of enterprise (that
is, capitalist enterprise) and the related social mobility
are specifically reflected in increasing social communi-
cation, that is, a system of an increasing amount of
information being exchanged among an increasing
number of people. As mentioned, Karl W. Deutsch
ascribed the key importance to this circumstance on
the formation of nation and nationalism, but his one-
sided emphasis on communication was not generally
accepted. His views were, nevertheless, confirmed
within another terminological framework: the thesis
about the crucial role of education in the people’s
ability to accept the notion of a nation as an abstract
community became the central argument of Anderson.
It was already advocated earlier by Gale Stokes (1974)
who proposed that the acceptance of such a notion
depended not only on elementary literacy, but also on
schooling until the age when a child developed the
ability of abstract thinking. The German sociologist
Berndt Giesen (1991) connected both of these pers-
pectives: in the conditions of the new type of com-
munication between addressees who did not know
each other, a new style of communication and new
coding was necessary. The idea of nation became such
a code for encoding the new living conditions of
modern society.

Numerous researchers argue that the spread of
nationalism was boosted by the deepening of the
unevenness of development—another consequence of

modernization and ‘industrialization.’ A specific form
of unevenness was a ‘cultural division of labor between
the core and the periphery,’ which resulted in the
inferior social role of the periphery. This led to the
‘internal colonialism’ as a breeding ground of national
and regional movements opposing the ‘center’
(Hechter 1975). Mann (1988) and Nairn (1981) also
considered uneven development and the associated
sentiments of oppression, important factors of nation-
forming processes. The view of the nation-mobilizing
role of unevenness (‘backwardness’) has been criticized
frequently and its general validity has been rejected.

2.4 Nationally Rele�ant Conflicts of Interests

This brings the discussion to the factor which—again
veiled by the various terms—plays an important role
for perhaps still the majority of approaches seeking
the explanation of nation-forming and also of the
spread of nationalism in objective social changes. The
thesis of internal colonialism alone suggested that
the conflict between the falling-behind periphery and
the center could be expressed in the categories of
national interest. In other words, uneven develop-
ment could be counted among nationally relevant
conflicts.

A whole range of conflicts from wars to socially
and status-motivated tensions can be seen as conflicts
of interest. This fact makes any generalization difficult,
but it also allows for different interpretations. The
most frequently listed conflict in the explanations of
nationalism is the conflict ensuing from uneven de-
velopment. A social conflict between groups or classes
which, at the same time, belonged to different ethni-
cities is theorized relatively seldom in contemporary
research (Miroslav Hroch, Paul James, Tom Nairn,
Eric Hobsbawm), as is the idea of the struggle against
an old society in the national interest (Boyd Shafer).

2.5 Nationalism as a Result of Psychological,
Cultural, and Emotional Manipulation

Most researchers working on the explanations of
nationalism also look for its sources in the realm of
psychology and emotions. The individual models,
however, differ significantly according to which aspect
of human psyche they consider important. Insecurity
of a human individual, the need to belong to a group
and to identify with it, are some of the most frequently
quoted aspects. The insecurity is then seen as being
caused by perceived (or real) endangerment, while the
source of endangerment can be either external danger
or internal insecurity resulting from the perception of
uprootedness, dissolution of old securities, old faith,
etc. (Miroslav Hroch, Gale Stokes, Anthony Smith,
Bernd Giesen, Ernest Gellner). Nationalism is some-
times considered a sick, pathological reaction to such
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perceived endangerment (Committee on International
Relations 1987), and at other times a response to the
inferiority complex (Lemberg 1964). Anderson speaks
of the need to overcome the fear of an individual death
by identifying with an immortal nation.

Following partially from Geertz’s primordial ties,
some researchers tried to apply biological research on
animal behavior to nationalism, and explain nation-
alist attitudes as the ‘territorial imperative’ (Snyder
1975). Nevertheless, this approach has remained mar-
ginal in the overall context.

‘All the stronger’ has recently become the effort to
explain nationalism as a cultural construct deriving
from the activities aiming at the emotional mobili-
zation of human psyche. Thus national rituals are
becoming a subject of intense research (George Mosse,
1973), as well as symbols, celebrations in the name of
nation, and pilgrimages to places commemorating the
national past (Nora 1986)—in short, activities deli-
berately aimed at the emotional element of the human
psyche.

Overall, differences in the explanations of nation-
formation are not as fundamental as it may appear on
the surface from the different terminology and the
verbal radicalism of some authors. The understand-
able efforts for originality and impressive contribution
are often a fac� ade of new expressions repeating older
conclusions and findings.

Most of the studies on the historical origins of
nationalism are flawed in that they ignore the fact that
the process of nation-forming was present in two basic
types in Europe: the first started with state-nations
which had existed since the Middle Ages and began to
transform into modern nations at the end of the
eighteenth century or later. The point of departure of
the second type were non-dominant ethnic groups
which inhabited the territories of large multi-ethnic
empires, did not have ruling e� lites, had their own
cultural traditions in a codified language, and had
either disrupted or no tradition of statehood. That is
why it is important to distinguish between nationalism
(whether considered as a part of national identity or
merely as its nationally egoistic variant) developed in
the conditions of state-nations and the kind of nation-
alism known from national movements. The latter
type again differs depending on whether it developed
under conditions of national agitation or a mass
national movement. In any case, nationalism should
never be viewed as a theoretically sound ‘ideology’
comparable to liberalism, clericalism, or socialism. It
has always been a mixture of variously structured
stereotypes which, in the environment of forming a
fully fledged nation, had the ability to attach itself to
any political ideology and live with it in a symbiotic or
parasitic relationship.

(Translated by Libora Oates-Indruchova� )
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alism and Identity; Revolutions, History of; State
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M. Hroch

Nationalism, Sociology of

The study of nationalism is a fairly recent development
in sociology, a discipline which took for granted the
nation-state as the territorial framework of its main
subject of investigation—modern societies. Neverthe-
less, several sociological approaches to the study
of nationalism can be distinguished: Weberian,
structural-functionalism, modernization theory, neo-
Marxism, and a variety of comparative-historical
and social-constructionist approaches.

One recurrent theme in sociological debates about
nationalism concerns the nature of the relation (his-
torical and conceptual) between several interrelated
phenomena: ethnic group, nation, and nationalism.
Each one of these phenomena has been seen either as
a historical antecedent of the others or somehow
accorded priority. Thus, while one of the most
influential theorists argues that ‘nationalism created
nations’ (Gellner), another sees nationalism as a
‘subjective reflection’ of the group reality of the nation
on the level of social consciousness (Hroch). In
addition, whereas some emphasize the ‘ethnic origins
of nations’ (Smith ), others argue that ‘ethnic national-
ism’ is a latter-day ideological development (Green-
feld). A second line of sociological debate has
separated modernization theorists and neo-Marxists
who explain the emergence of nationalism by reference
to economic factors or the functional requirements of
industrial society, and historical sociologists who
question this view on a variety of grounds. An
important obstacle to sociology in this field is imposed
by the subject itself: as the most salient form of
particularism in the modern world, nationalism defies
easy generalization.

1. Nationalism and Classical Sociology

Nationalism was not a central concern in classical
sociology. This curious lacuna must be understood in
light of the history of a new discipline preoccupied
with demarcating its own field of study—society as a
reality sui generis (Durkheim). A second reason might
be sought in the intellectual bias of sociology itself:
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political phenomena were seen as derivative of more
fundamental social realities. Finally, sociological in-
terest was consumed by the dramatic transformations
caused by industrialism and capitalism. As a result,
concentration on the problems of industrial society
overshadowed the concern with its overall territorial
framework—the modern nation-state. The rise of
imperialism and mass politics at the turn of the century
changed this equation.

1.1 Max Weber

Weber’s views on the nation must be understood in
this historical context. For him, the unprecedented
fusion of culture and politics in the modern world
offers the main clue to understanding the nation: its
differentia specifica as a social group lies in the striving
for territorial political power on the basis of a shared
culture. This symbiosis of culture and power in the
nation-state resulted from a twofold dependency: if
the state’s legitimacy increasingly depended on nation-
alist appeals in the age of mass politics, the nation
needed the state for the protection of its unique culture.
By combining the status concerns of intellectual strata
as the bearers of national culture with the Realpolitik
ambitions of political elites, nationalism provided the
state with a new source of legitimacy, greatly in-
creasing its mobilization potential. The sacralization
of the state as the guardian of cultural values, in turn,
inevitably transformed national conflicts, both within
and between states, into ‘a struggle of life and death.’

Second, Weber attempted to explain national soli-
darity. In contrast to ethnic groups whose members
must share a ‘subjective belief in common descent,’
national solidarity does not depend on a myth of
common origin (Switzerland), or ‘objective’ markers
of status differentiation (race, religion, language).
Thus, the loyalty of German-speaking Alsatians to
France was derived from the historical experience of a
revolutionary regime which abolished feudalism. Con-
versely, the ethnic and linguistic affinity of Serbs and
Croats did not obliterate their national differences.
Consequently, Weber argued that common historical
experiences and shared memories play a decisive role
in forging the nation as a community of ‘political
destiny.’

Weber’s third point concerns the mass appeal of
nationalism: as the only source of status superiority
available to the masses in a secularized world (ethnic
or national honor), nationalism cuts across class lines
in defiance of socialist expectations. An additional
reason for nationalism’s appeal to the lower strata has
to do with status compensation: in many instances,
the denigration of ‘inferior’ ethnic or racial groups by
the lower classes of the dominant group (such as the
emancipated black Americans by the poor whites in
the southern USA) is the very precondition of the

latter’s status superiority. These observations do not
amount to a theory of nationalism; however, Weber’s
main intuition—that the fusion of culture and power
constituted the differentia specifica of the nation as a
new type of sociological community—became a
cornerstone of all later theories of nationalism.

1.2 Emile Durkheim and Marcel Mauss

In The Elementary Forms of Religious Life (1995)
Durkheim notes the similarity between the collective
effervescence of religious rituals and revolutionary-
patriotic festivals: in the Jacobin phase of the French
Revolution, the secular values of fatherland, liberty,
and reason became the core values of a revolutionary-
patriotic religion whose object of worship was society
itself. For Durkheim, this self-worship of society was
another confirmation of his theory of religion; the
connection with nationalism as a ‘secular faith’ re-
mained unexplored in his work. On the other hand, as
a committed advocate of secular schools in the Third
Republic, Durkheim envisaged an important role for
civic patriotism in ‘moral education.’ During World
War I, Durkheim favorably contrasted this ideal of
civic patriotism with expansionist German national-
ism, whose excesses he interpreted as a sign of
collective anomie.

A Durkheimian view of the nation was elaborated
further by Mauss. Mauss saw nationalism as a modern
phenomenon originating in the doctrine of popular
sovereignty espoused by the American and French
revolutionaries. Sociologically, nationalism’s success
as a movement was predicated on the presence of three
general factors: (a) a strong central power which
successfully broke down traditional affiliations of
tribe, clan, and estate; (b) a morally integrated society
consisting of citizens who identified with the state and
its laws; and (c) economic unity. Conversely, the belief
in a unique racial or civilizational heritage was a
retrospective elaboration of nationalists: its impor-
tance lay in cementing an already existing social bond
on the level of consciousness. For Durkheim and
Mauss, the nation was first and foremost a community
of citizens: their understanding of ‘ethnic nationalism’
was limited.

2. Structural-functionalism

A new sociological interest in nationalism developed
as a result of the proliferation of independent states
after World War II. The dominant sociological school
of the postwar decades—structural-functionalism—
viewed nationalism as a by-product of the structural
strains caused by industrialization.

Thus, Smelser saw nationalism as a response to the
state of collective anomie induced by structural dif-
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ferentiation (division of labor, role specialization,
etc.). As a secular ideology of industrialization, nation-
alism overcomes the resistance of traditional
structures, mobilizes new constituencies, and gives
meaning to the sacrifices required for social change.
Conversely, once differentiation proceeds apace,
nationalism can take the form of a nativist reaction
against the corroding influences of further
modernization.

This logic was generalized by Shils, who built on
Durkheim’s idea about secular nationalism as the
functional equivalent of religion: the transition from
loosely integrated traditional societies to the modern
nation-state is predicated on the gradual penetration
of the various social and geographical peripheries
(kinship, ethnic, religious, and regional) by the ‘char-
ismatic center,’ seen as the embodiment of a society’s
core values. By allowing the members of society to
partake in the institutionalized charisma of a
sacralized political center through the exercise of
citizenship rights, the nation-state succeeds in
breaking the power of tradition. This sacralization of
the secular is of special significance in transitional
societies: by transposing the charisma of the tribe or
religion onto the nation, the leaders of new states are
able to attract mass support and legitimate social
change.

Functionalist explanations were criticized on the
following grounds: (a) there is no inevitable cor-
relation between structural differentiation and nation-
alism; (b) teleology: the ‘end-state’ is posited by the
observer and used to explain the past; (c) the de-
sirability of meeting select ‘functional goals’ is subject
to elite contest; and (d) nationalism is a secular
ideology more similar to other modern ideologies than
to religion.

3. Modernization Theory

A significantly modified functionalist modernization
approach was developed subsequently by Karl
Deutsch and Ernst Gellner. The formulations of these
two theorists have remained influential to this day.

3.1 Karl Deutsch

Deutsch (1966) begins with a distinction between
society and culture. ‘Society’ refers to the division of
labor and social stratification; ‘culture,’ in contrast, is
a set of ‘stable, habitual, preferences’ based on values
inculcated through socialization. Societies ‘produce,
select, and channel goods and services’; culture ‘stores’
information about the past, and recombines it in the
present, enabling political authority to function. The
technological changes and complex division of labor

induced by the Industrial Revolution resulted in a
growing need for expanding channels of cultural
communication. Simultaneously, the breakdown of
traditional status barriers and exposure to the in-
security of the market raised the aspirations of the
socially mobilized masses, already agitated by demo-
cratic ideas. These developments favored the emerg-
ence of the nation as a horizontal functional group
linked by complementary communication channels,
typically language (e.g., Czechs versus Germans in
Bohemia), but also shared memories or historical
experiences (e.g., Switzerland). As the ideology of
popular sovereignty, nationalism held a special at-
traction for the socially mobilized masses, whose
claims to status equality and upward social mobility it
helped justify.

Deutsch’s theory is empirical and predictive: the
complementarity of communication channels can be
assessed by social-psychological indicators; rates of
social mobilization can be measured by urbanization,
mass literacy, newspaper circulation, etc.; and as-
similation depends on the extent and content of
communication between in- and out-groups. The
theory runs counter to the standard predictions of
Parsonian structural-functionalism: the expansion
of communications strengthens nationalism, not
universalism.

3.2 Ernst Gellner

Gellner (1983) starts with an ideal type of agrarian
society: their central feature is an ideologically but-
tressed functional division of labor which separates
the ‘high culture’ of a hereditary administrative-
military ruling class and universal clerisy from the ‘low
cultures’ of socially isolated and illiterate peasant
communities. This status segregation has a cognitive
dimension as well: the world is experienced as
culturally and ontologically heterogeneous.

A profound change occurs with the modern cog-
nitive revolution: the world is now seen as a coherent
whole subject to universal laws expressed in a unitary
linguistic idiom. The social correlate of this cognitive
revolution is industrialism. If intellectual progress
presupposes the perpetual exploration of reality, the
idea of unlimited growth demands the constant re-
drawing of traditional social boundaries and roles in
line with the functional requirements of the division of
labor. These requirements can be met only by a
common linguistic idiom transmitted through
standardized education. Literacy in a shared language
prepares individuals for new functional roles, increases
their mobility prospects, and facilitates communi-
cation among strangers in an impersonal world. The
emergence of a shared culture favors nationalism as a
political principle which holds that the state must rest
on the foundation of national culture; the state, in
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turn, acquires a new source of legitimacy (compare
Weber). Thus, industrialism is a necessary condition
of nationalism. Ethnicity is secondary—it is
nationalism which invents nations.

Finally, nationalism disseminates through uneven
development. In a typical imperial (e.g., Habsburg)
situation an ethnic division of labor is present: the
carriers of high culture belong to one ethnic group (or
groups), those of low culture to another (or others).
The social exclusion of the aspiring intelligentsia of the
subordinate group leads it to adopt ‘ethnic national-
ism’ as a strategy of collective mobility (e.g., Czech
nationalism). In contrast, ‘diaspora nationalism’
develops among politically excluded ‘high-culture’
pariah groups (e.g., Jews). The ideal case is a mature
industrial society in which elites and masses share
a standardized idiom and consider themselves
conationals in a common state.

Gellner’s elegant theory has enjoyed enormous
influence. It has been criticized on several grounds: (a)
the theory does not specify a causal (group) agent:
nationalism is seen as a by-product of the impersonal
process of industrialization; (b) nationalism can pre-
cede industrialization (e.g., Balkan nationalism); (c)
nations can precede nationalism (see Sect. 4); and (d)
nations are rooted in premodern, ethnic identities (see
Sect. 5).

4. Neo-Marxism

The classics of Marxism failed to develop a consistent
sociological theory of the nation (Szporluk 1988).
Although partially filled by Austro-Marxism (Bauer,
Renner) and the Bolshevik ideologists (Lenin, Stalin),
this lacuna was addressed seriously only after World
War II. A strong impetus to the Marxist sociology of
nationalism was given by Immanuel Wallerstein’s
world systems theory: in the underdeveloped periphery
of the world capitalist system, class struggle (indigen-
ous proletariat and peasantry versus the ‘comprador’
bourgeoisie) and national conflict (the exploited
nation versus the world capitalist metropole) were
superimposed upon each other.

4.1 Class and Peripheral Nationalism

Hechter (1975) extended the metropole-periphery
logic to ethnic conflict in the UK. In defiance of
functionalist logic, the incorporation of the (Celtic)
periphery by the (English) center did not result in the
creation of a homogenous national society, but a
dynamic of ‘internal colonialism’ instead. The sub-
ordination of the underdeveloped periphery was en-
sured by its economic dependence on a developed
center and a rigid ethnic division of labor which
enabled the English to monopolize power and status
privileges. The persistence of ascriptive status

identities and the superimposition of class and ethnic
conflicts run counter to the expectations of moderniz-
ation theory: instead of integration and consensus,
uneven development leads to the resurgence of
peripheral nationalism.

Studying the same case, Nairn (1977) came to a
different conclusion: peripheral ‘neonationalism’
could be caused by ‘relative overdevelopement’ as
well. Thus, the resurgence of Scottish neonationalism
was the result of the relative economic decline of the
English center and new opportunities opened by oil
exploitation in the North Sea. A newly awakened
Scottish bourgeoisie in search of profit appealed to
nationalism in its struggle against a parasitic center. In
a larger historical perspective, nationalism was the
product of the ideological reaction of the awakened
intelligentsia of the semiperiphery to uneven deve-
lopment and imperialist exploitation of their countries
(not yet ‘nations’) by the centers of world capitalism
(England and France). The nationalism of the center,
in turn, developed in a ‘dialectical countermobili-
zation’ against its semiperipheral counterparts.

4.2 Class and Nation. The Social Base of
Nationalist Mo�ements

The relationship between class and nation is a central
concern in Hroch’s (1985) study of the developmental
phases and social base of nineteenth-century national
movements in small European nations. For Hroch, the
nation is an ‘objective social category’ rooted in the
memory of a shared ethnic past, dense linguistic and
sociocultural ties, and a conception of citizenship.
National awareness and nationalism are only a ‘sub-
jective reflection’ of this reality on the level of
consciousness (contrast Gellner).

Hroch distinguished three phases in the develop-
ment of national movements: in phase A (ethno-
graphic) linguists and folklorists rediscover a shared
past; in phase B (agitation) intellectuals promote
national awareness among the masses; and finally, in
phase C, a mass national movement arises. While the
social base of nationalist movements varied, especially
in phase B (teachers in Slovakia, the petty bourgeoisie
in Norway), the social mobilization of the bourgeoisie
and peasantry was a necessary condition for success in
phase C: an independent nation requires ‘a fully
developed class structure.’ Another necessary con-
dition of nationalist movements was the superim-
position of ethnic and class conflicts: only when
membership in a small nation appeared as a decisive
disadvantage could ‘social contradictions’ be ex-
pressed in national terms. Hroch did not conflate class
and nation; however, he did argue that a successful
national movement must be based on distinct class
interests.

Neo-Marxist approaches have been criticized for:
(a) an unwarranted ‘materialist’ reduction of national
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to class conflicts; (b) poor generalizability (internal
colonialism); and (c) inability to explain the national-
ism of the ‘metropole’ of the world system (England,
France), and�or dominant nations (e.g., Russia).

5. Comparati�e-historical Sociology

Historical sociologists have questioned functionalist
and Marxist explanations in two ways: (a) by em-
phasizing the premodern, ethnic roots of nationalism;
and (b) by demonstrating that nationalism predates
industrialization.

5.1 Ethnic Groups and Nations

The first type of argument is developed by Smith
(1986). Smith rejects the view that nations are based on
primordial ties (e.g., race); however, he states that they
are rooted in premodern ethnie. Ethnie, in turn, are not
based on ascriptive criteria, but upon intergeneration-
ally transmitted ‘constitutive myths’ (compare
Weber). Typically, such constitutive myths include or
imply a collective name, a myth of common descent, a
shared historical narrative (legends, epics), belief in a
unique culture, association with a territory, and
solidarity vis-a� -vis out-groups. The transformation
from ethnie to nations occurred under the impact of
the triple revolution of administrative centralization,
capitalism, and ‘cultural coordination.’ Capitalism
helped bind social classes into a unified economic
community; political centralization, warfare, and cul-
tural coordination (the rise of vernacular languages
and mass culture) forged the link between state and
nation. Whereas nation-building paths varied in ac-
cordance with historical timing, religious identifi-
cations, the character of the constitutive myth, and its
elite carriers (aristocracy, bourgeoisie, intelligentsia),
two broad trajectories emerged as a result of uneven
development: (a) the early ‘Western’ path in which the
nation was defined as a territorial community of
citizens bound by laws; and (b) the late ‘German’ (East
European) route in which ethnie served as the basis for
statehood. However, Western nations also required a
‘constitutive myth’: premodern cultural identities were
crucial everywhere, and industrialization was only one
factor which helped transform ethnie into nations.

5.2 Nationalism as Ideology

Another approach is exemplified by Greenfeld (1992):
nationalism is an antecedent of industrialization.
Greenfeld traces the idea of the nation to a long
process of semantic transformation: originally applied
to ‘groups of students’ in medieval universities and the
elite of a ‘community of opinion,’ in sixteenth-century
England the ‘nation’ was extended to include the

whole people. This momentous change from the
medieval (people� rabble) to the modern Weltans-
chauung (people� elite) was caused by the structural
crisis of feudal society. In the first nation, England, the
decimation of the aristocracy and the decline of the
clergy (War of the Roses, separation from Rome)
shattered traditional status barriers, opening channels
of social mobility to gentry and educated commoners.
The profound ‘status inconsistency’ felt by members
of the elite led them to ‘discover’ the nation: the view
that status inequality was secondary to membership in
a community of citizens resolved their identity crisis
and legitimized social mobility across status lines.
English nationalism culminated in popular sov-
ereignty and an indi�idualistic and ci�ic ideological
self-definition: the ‘people’ was a composite of in-
dividuals, and membership was open to all citizens
(likewise the USA).

The diffusion of nationalism was a consequence of
England’s hegemonic status. Thus, the eighteenth-
century French nobility, squeezed between the ab-
solute monarchy and wealthy commoners, imitated its
English counterpart and competitor, finding in nation-
alism a solution for its own identity crisis. However,
while membership in the French nation was open to all
(as in civic nationalism), the nation came to be seen as
expressing a single collective will (�olonte� ge�ne� ra-
le)—thus, French nationalism was collectivist and
civic. A further semantic transformation occurred in
Germany and Russia, where the term was associated
with ethnicity, the unique character of a people—
nationalism became both collectivist and ethnic. The
motor force behind this change was ressentiment—the
profound existential envy felt by the elites of follower
societies toward the ‘superior’ West. Hence the
compensatory glorification of the Volk with all its
authoritarian implications.

Greenfeld’s conclusions are original: (a) democracy
emerged from individualist and civic nationalisms; (b)
ethnic nationalism is a later ideological elaboration;
(c) the historical carrier of nationalism is not the
bourgeoisie, but aristocracy or intelligentsia
(Germany); and (d) capitalism and democracy could
flourish only once the idea of the nation delegitimized
traditional status barriers.

Greenfeld’s theory avoids ‘materialism’ and teleo-
logical functionalism; however, it has been criticized
on both theoretical and empirical grounds: (a) the
dichotomy between Western, civic (whether individu-
alist or collectivist) and Eastern, ethnic nationalisms is
far from clear-cut, as Western nations were based on
an ethnocultural foundation as well; (b) early national
consciousness should not be equated with a fully
developed ideological nationalism; (c) the original
ideological code of every nationalism is subject to
reinterpretation and change; and (d) cultural deter-
minism—some nations (the USA, England, France)
appear destined for democracy, while others seem
doomed to authoritarianism (Germany, Russia).
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5.3 Nationalism as Cultural Idiom

The continued salience of ‘civic’ vs. ‘ethnic’
national self-definitions is documented by Brubaker
(1992). In France, the republican tradition defined the
nation as a territorial ‘community of citizens’: mem-
bership was not tied to ethnicity. In Germany, a
territorially divided nation was defined as a ‘com-
munity of descent’: all (and only) Germans were
members. The persistence of these cultural idioms (not
instrumental interests) helps to explain thedifference in
immigration policies: the French is assimilationist and
inclusive, the German ‘ethnic’ and exclusive.

6. Social-constructionist Approaches

6.1 Nationhood as Institutionalized Form

In a subsequent work, Brubaker (1996) challenges the
fallacy of sociological ‘group realism’ from the stand-
point of the new sociological institutionalism: instead
of treating the nation as a ‘substantial entity, col-
lectivity, or community’ which can be ‘objectively
defined,’ sociologists should study ‘nationhood’ from
the point of view of its political and cultural instit-
utionalization, both within and among states. Thus,
the dramatic collapse of the USSR has to be under-
stood as a consequence of the ethnoterritorial instit-
utionalization of nationhood both on the group
(ethnic federalism) and individual (personal identity
document) levels. Such institutionalization turned
ethnicity into an ‘organizing principle of social classifi-
cation,’ constituting the interests of social groups and
individuals, serving as a basis for political action, and
informing practical conduct in everyday life. In this
sense, Brubaker argues, ‘nationalism’ is not so much
‘engendered by nations,’ as induced by particular
institutional arrangements.

6.2 Nation as In�ented Tradition

The ‘socially constructed’ character of all collective
and, ipso facto, national identity is emphasized by a
variety of contemporary authors. One influential
version of the argument is developed by Hobsbawm
and Ranger (1983): the nation is largely a product of
‘invented tradition.’ By ‘invented tradition’ is meant ‘a
set of practices, normally governed by overtly or
tacitly accepted rules and of a ritual or symbolic
nature, which seek to inculcate certain values and
norms of behavior by repetition, which automatically
implies continuity with the past’ (Hobsbawm and
Ranger 1983, p. 1). The modern nation is a particularly
good example of an invented tradition for, although
the nation-state with its well-demarcated territory and
standardized national language is an eminently mod-

ern phenomenon, nationalists typically claim it be a
‘natural’ community rooted in the ‘remotest ant-
iquity.’ In actual fact, national symbols, flags,
languages, and histories are a product of nationalist
‘social engineering,’ while the connection with the
remote past is retrospectively established by national-
ist imagination. It follows from this that the main task
of the historian and sociologist is to study those
symbolic and discursive practices that helped establish
the particular nation’s idea of itself as a ‘natural’
community in the first place.

6.3 Nation as Imagined Community

A related argument is developed by Anderson (1991),
who sees the nation as a new type of limited and
sovereign ‘imagined community.’ The nation is an
imagined community because most of its members will
never know each other; it is imagined as a limited
community because it is externally bounded by other
nations; and it is seen as so�ereign because it is
historically rooted in the ideas of internal and external
freedom (popular rule and national independence).
Finally, the nation is imagined as a community because
it is ‘always conceived as a deep, horizontal com-
radeship’ (Anderson 1991, p. 7). The emotional res-
onance of the nation stems from the fact that it
replaces kin and religion as the main loci of individual
loyalty and self-sacrifice in the modern era.

According to Anderson, the emergence of the nation
as a new type of imagined community was predicated
on the presence of certain definite cultural and material
conditions: (a) linguistic diversity; (b) the increasing
relevance of vernacular languages and literacy after
the Protestant Reformation; and (c) ‘print-
capitalism’—the production of books, newspapers,
and journals for mass cultural consumption. Once set
in motion, print-capitalism gave an unprecedented
stimulus to the development of nationalist discourse,
albeit under a variety of historical circumstances that
require separate study.

Social-constructionists correctly attacked the fal-
lacy of group realism. However, their views can be
subjected to the following criticisms: (a) while the
nation might be ‘invented,’ this social construction
must be based on a preexisting reality, be it the
memory of historical statehood (e.g., Croatia,
Poland), ethnicity (e.g., Germany), or a more complex
combination of various factors (e.g., Austria); (b) in
view of the above, modern national identity might be
‘invented’ but it is not ‘fabricated’; (c) political factors
(warfare, state centralization), and elite (or class)
interests played an equally important role in the
emergence of nationalism as ‘print-capitalism’; and (d)
the notion of ‘imagined community’ applies to other
kinds of communities besides the nation (e.g., class,
religious denomination).
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7. Conclusion

Despite the fact that nationalism did not stand at the
center of sociological interest, especially in the classical
epoch of the discipline, sociologists have studied the
topic from a variety of perspectives. Even so, a
considerable area of agreement has emerged. For one,
sociologists agree that the nation is not based on
‘primordial ties’; rather its emergence as a ‘community
of citizens’ was related to the rise of the modern state
(administrative centralization), the novel idea of
popular sovereignty, industrialization, and the ex-
pansion of cultural communications (vernacular
language literacy). Uneven development was crucial
for the dissemination of nationalism, whether on
account of the ‘ethnic division of labor,’ the reaction
of the ‘exploited periphery,’ or ressentiment. The
salience of ethnicity (itself not an ascriptive but a
‘subjective’ category) was greatest in areas where class
and ethnic conflicts were superimposed (e.g.,
Habsburg empire), where the putative nation lacked a
state (e.g., Poland), and where ideology con-
ceptualized the nation as Volk (e.g., Germany). Con-
versely, ethnicity was secondary in established states
(e.g., England), or where shared memories and exper-
iences favored other identifications (e.g., Switzerland).
Finally, the consolidation of national identity every-
where involved a considerable effort in the ‘invention
of tradition.’ The intimate relation between modernity
and nationalism defies liberal and Marxist ex-
pectations of a ‘unified world’; this may well be
the most provocative insight of the sociology of
nationalism.

These areas of agreement point to a considerable, if
still relatively modest progress in the sociology of
nationalism. Still, many other areas await further
investigation: the relations between religion and
nationalism, nationalism and collective violence,
nationalism and collective memory, diaspora and
homeland nationalism, nationalism and gender, and
the nationalist narrative. The reluctance of sociologists
is understandable—to an extent every nationalism
tells its own story, and this presents obstacles to
generalization. Yet, as Max Weber demonstrated, the
uniqueness of a phenomenon neither diminishes its
importance nor precludes sociological investigation: a
conceptually informed comparative-historical socio-
logy can develop middle-range theories while taking
into account the peculiarities of individual instances.
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Nations and Nation-states in History

This survey starts by asking whether nations existed
before the establishment of nation-states. It then
considers the formation of national states before the
development of nationalist movements. The next two
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sections look at nation-state formation in and beyond
Europe around 1850 to 1970. A final section considers
the place of nations in a world of nation-states.

1. Nations Before Nation-states?

Nationalists answer this question in the affirmative. In
the beginning was the nation. As the nation acquired
consciousness of itself, there arose explicit demands
and movements (nationalism) seeking autonomy,
usually a nation-state. The nationalist sequence is:
nation�nationalism�nation-state.

Nationalist historiography locates the ‘nation’ far in
the past. Hermann Arminius is celebrated by German
nationalists for his victory over Roman legions in AD
9. The feudal kingdoms succeeding the Roman Empire
are presented as national—western Frankish king-
dom�France, Anglo-Saxon kingdoms�England. The
Capetian and Norman dynasties found the modern
French and British nation-states. Nationalist etymolo-
gies cite references to English, French, Germans,
Italians, etc.

This view has superficial plausibility for cases like
England.Nationalisthistoriansof subordinate cultural
groups (e.g., Slavs) or stateless, nonliterate societies,
have difficulties. Political fragmentation presents
problems, even given evidence of cultural identity
(e.g., Italy, Germany). There were premodern societies
which stressed ethnic�religious unity between elites
and non-elites against foreign rule (e.g., Jewish re-
sistance to Rome). However, dominant states were
marked by divisions between elites of priests, warriors,
and officials, usually serving a monarch, and the mass
of subjects. Elites referred to ethnicity, but this was not
sustained and subordinated to religious and dynastic
values. Subjects were transferred from one ruler to
another without reference to their ‘nationality.’ Eth-
nicity had a marginal role in premodern politics.
Indeed, the puzzle would be if elites wished to identify
with those they ruled.

A more significant debate concerns the relationship
of premodern ethnicity to modern nations and nation-
states. One view is that modern nationality is based
upon ethnicity. An opposing view is that ethnicity is
little more than an arsenal upon which nationalists can
draw for historical myths, which admittedly are
important. There is agreement that nationalism and
the nation-state are modern. However, just how
modern, what the relationship is between state,
nationalism, and nation-state, and why the nation-
state has become the dominant political unit of
modern times, are matters of debate (Armstrong 1982,
Hastings 1997, Smith 1986).

2. Nation-states Before Nationalism

In Europe at around 1500 there was no idea that
the political order was only legitimate if national.
Germany and Italy were fragmented. By 1600 some

voices called for national unity in Italy and the United
Provinces against foreign domination. Nevertheless,
political loyalty was overwhelmingly to existing states
with their republican (city-state), confessional, and
dynastic legitimations.

Dynastic empires ruled over different ethnic groups.
Henry VIII described his kingdom as an ‘empire,’
ruling Wales and Ireland, and claiming parts of
France. The Habsburg dynasty ruled Austria, much of
south-eastern Europe, Spain, Belgium, the Nether-
lands, and South America. The Valois and Bourbon
dynasties claimed territories beyond those of con-
temporary France, itself inhabited by different
language groups. By the seventeenth century the
Romanovs were extending their rule beyond the core
of Russia, west and south into Slav regions, north and
east into Asiatic ones. Opposition came not from
‘Slavs’ or ‘Asians,’ but from other dynasties, e.g., the
elective Kings of Poland (Saxons). The core of the
Hohenzollern dynasty, Brandenburg-Prussia, includ-
ed Polish speakers. The Ottoman Empire ruled Slav
populations, Muslim and Christian.

The national idea was unimportant. Historians
write of long-term ‘winners’ emerging as the core of
later nation-states (England, France, Spain, Prussia,
Russia, and Piedmont). However, these had no
stronger, more consciously ‘national’ characteristics
than long-term ‘losers’ like Poland-Lithuania, Bur-
gundy, Britanny, Habsburg Austria, the Ottoman
Empire, city-states, and small princedoms. Beyond
Europe there was little one could call a national state.
(Possible exceptions are Ethiopia, and Japan.) Often
there was no distinct state but systems of lineal rule
described as stateless or tribal. Dynastic empires ruled
over many ethnic groups, e.g., China and India.

Only after 1500 does the national idea start to
legitimize states and political movements. In England
the construction of a common legal and administrative
system from the late Anglo-Saxon period, the growing
importance of Parliament, island situation, increased
emphasis upon the vernacular language, and the
national emphasis of the Protestant Reformation
made the national idea salient. Shakespeare in Henry
V (1599) delineates Irish, Welsh, and Scottish stereo-
types, though all support the king. (Shakespeare only
constructed English stereotypes at an elite level in
contrast to other Europeans, e.g., the suitors for
Portia’s hand in The Merchant of Venice.) The enemy
was France, but hostile stereotypes were confined to
the elite, not the people. The play includes Henry
wooing a French princess; his marriage and military
campaigns are designed to maintain power in France.
Ethnic and national ideas are prominent but sub-
ordinated to the monarchical principle. If England
was the most ‘advanced’ case, this suggests the
marginality of the idea elsewhere in 1600.

Four processes increased the importance of national
arguments: confessional conflict, absolutism, new
political opposition, and intensification of interstate

10370

Nations and Nation-states in History



conflict. All developed alongside an extension of
European influence beyond Europe and the growth of
a commercial economy which undermined privilege
and brought into politics ‘middling sorts’ of people—
financiers, lawyers, merchants, commercial farmers,
and manufacturers.

The Reformation challenged the dominance of
Papacy, Catholic clergy, and the use of Latin. Trans-
lations and mass circulation of the Bible into ver-
nacular languages, because individuals must take
responsibility for their souls rather than leaving it to
priests, gave a national flavor to Protestantism. Luther
challenged the alien Papacy as a German, and Henry
VIII as an Englishman. In Catholic states the prince
took control over the church; in Spain and France this
led to a ‘national’ church. Popular religious move-
ments share affinities with later nationalist move-
ments. Nevertheless, religion mattered more than
nationality, and only when combined, usually under
princely control, did national language figure promi-
nently in politics.

Princes extended their powers by sale of office,
appointment of extraordinary commissioners, legal
codification, subordination of church, greater tax-
ation, and the establishment of standing armies;
processes summarized as ‘absolutism.’ There was
nothing intrinsically ‘national’ in this, but where the
core territory could be regarded as national, e.g.,
Spain, England, and France, this was justified by
national arguments.

This affected political opposition. By 1620 the
English Parliament presented itself as a defender of
national freedoms. Parlements and provincial estates
in eighteenth century France depicted the crown as
despotic and themselves as guardians of national
liberties. These arguments could escape beyond elite
control. In England in the 1640s, national claims were
extended to the ‘poorest he’ by radicals in the Putney
debates. In France, radical values were projected upon
the Estates-General summoned in 1789, soon con-
verted into the ‘National Assembly.’ Monarchy was
redefined as at best the servant of the nation, at worst
its enemy.

Conflict between states had national consequences.
Wars in late seventeenth- and eighteenth- century
Europe were ‘cabinet wars’; the War of Spanish
Succession, Austrian Succession, etc. However, they
had a global dimension. The central struggle was
between France and Britain for world hegemony,
using other states as proxies. The struggle extended to
India and North America. The wars mobilized the
expanding resources of commercializing, imperial
economies. They engaged the attentions of an ever-
larger part of the population. Commercial growth was
associated with the rise of a print culture. In England
the electorate increased in size. In France the crown
and its opponents resorted to pamphleteering, ap-
pealing to ‘public opinion,’ and presenting political
conflicts in national terms.

These national arguments accepted the territory of
the state but questioned its legitimacy.

The Nation is essentially the source of all sovereignty; nor
can any individual or any body of men, be entitled to any
authority which is not expressly derived from it.’ (Article III
of the French Declaration of the Rights of Man and Citizen,
1789)

The nation was the body of citizens within the
existing state. For radicals this meant all adult males.
If ideology was logical this would mean that the
national idea was purely political. However, cultural
elements were soon introduced.

The idea of a state occupying a national territory
associates national virtues with the state. As the
French revolutionary state plunged into crisis, it took
up these associations. The ethnic and linguistic charac-
teristics of the regions which rebelled against the
Jacobins, let alone of opposing states, were linked to
counter-revolution:

We have observed that the dialects called Bas-Breton, the
Basque dialect, and the German and Italian languages have
perpetuated the reign of fanaticism and superstition, revered
the domination of priests and aristocrats, and favoured the
enemies of France. (Speech in the National Assembly by
Bare� re, quoted in Carlton J. Hayes, The Historical E�olution
of Nationalism (New York, 1931, p. 65)).

Opponents of the Jacobins presented the ‘true’
France as Catholic and monarchical in which the
historic provinces and the estates enjoyed autonomies
and privileges. Edmund Burke depicted nations as
carriers of traditions which bound together gener-
ations and inhibited the arbitrary and destructive use
of reason to alter institutions.

This greater use of national arguments was rein-
forced by the making of sharp distinctions between
‘state’ and ‘society’ and between state boundaries.
Such changes became apparent during the Napoleonic
wars. The French revolution abolished distinctions of
privilege in France and exported this principle beyond
France. This did not herald an era of freedom and
equality. New governments were often more auto-
cratic than their predecessors and political rights were
restricted to a small minority. Nevertheless, equality
before the law was introduced and a clear distinction
was made between the state as public power and
society as private. When governments appealed for
support, they appealed to that ‘whole’ society rather
than privileged minorities.

Opponents of Napoleon noted he could tap popular
enthusiasm and linked this to new freedoms achieved
in France. Reformers advocated the removal of
privilege and the extension of political rights to
strengthen support for the state. In politically frag-
mented regions, some invoked the ‘nation’ as a
unifying and mobilizing principle. The nation was
presented as a cultural entity from which should rise

10371

Nations and Nation-states in History



nation-states, unlike France where the state created
national unity. The idea was weak at first, though
stronger in Germany than Italy, probably because in
Germany there were national traditions such as the
Holy Roman Empire and two powerful states—
Prussia and Austria—which had an interest in ap-
pealing to the national idea.

Napoleon’s defeat was inflicted by the conservative
regimes he had not conquered—Russia and Britain—
rather than by national movements in areas he had.
Even there dynasties, state patriotism, hatred of the
French, religious convictions, and opportunism better
explain effective resistance. After 1815 there were
attempts to restore privileges and old political arrange-
ments. However, the map of Europe after 1815 was
closer to that created by Napoleon than what had
existed before. States were fewer and larger, more
rationally and bureaucratically organized, with clearer
boundaries.Governments could suppress national and
liberal oppositions, but not the ideas those movements
embodied. Commercialization, even without indust-
rialization, increased social and territorial mobility
which undermined attempts to restore privileges.
Without those props, monarchies had to shift towards
constitutional forms of rule. New politicians emerged
who appealed to the people or the nation (Anderson
1974, Colley 1992, Dann and Dinwiddy 1988,
Greenfeld 1992, Marcu 1976).

3. Nation-state Formation in Europe

Nation-state formation took place in three different
ways: within preexisting territory (reform), by bring-
ing together smaller states (unification), and by break-
ing away from a larger state (separation). These are
artificial distinctions, but they draw attention to types
of political movements and processes and provide a
framework for analysis (Breuilly 1993).

3.1 Reform

France and Britain had a national character by 1800,
although rebellions in Ireland and the Vende� e indi-
cated that not all subjects agreed. Napoleon intro-
duced legal, administrative, and other reforms which
over the nineteenth century overcame regional antag-
onisms, turning ‘peasants’ into Frenchmen. Vital was
the development of mass education and politics. This
took some time, marked by intense conflicts. Never-
theless, by 1900, although disagreements remained
about the values to attach to the nation-state, all key
political actors subscribed to the national idea and the
priority of defending France against foreign threats.

In Britain, imperial growth and the stress on
Protestant resistance to Catholic threats shifted the
national idea from an English to a British level. The
ReformAct of 1832 doubled the electorate, established

the House of Commons as the national center of
power, and entrenched the two-party system. Fol-
lowing further franchise extensions universal man-
hood suffrage was instituted in 1918, and universal
adult suffrage in 1930. By 1870 elementary education
was made compulsory and in the last decades of the
nineteenth century there emerged a mass print media.
Peasant and Catholic Ireland responded with sep-
aratist movements, but in the rest of the kingdom the
effect was to integrate politics and sentiments on
national lines.

Similar processes can be observed in other ‘state-
nations’ such as Spain, Belgium, and the Netherlands
(after the separation of the two territories in 1830),
and the Scandanavian states. However, sometimes this
was accompanied by regional resistance which took
on a national form, e.g., Catalonia and the Basque
regions of Spain (Hobsbawm 1987, Pugh 1997, Weber
1979).

3.2 Unification

German and Italian unification was marked by four
features: a dynasty opposed to unification; a state
promoting unification; a zone of small states; neut-
rality or support from major powers. The growth of
constitutional and popular politics meant political
movements increasingly appealed to the nation. Such
movements were more important in Germany with
supra-state institutions (Confederation of 1814; Cus-
toms Union of 1834) and more advanced economic
development. Even here, national movements lacked
mass support or access to state power.

The opposing dynasty was the Habsburg Empire.
The revolutions of 1848 made that opposition very
clear and revealed the weakness of popular national-
ism. Elite nationalists turned to Prussia and Piedmont.
The support of Louis Napoleon, British neutrality,
and the weakening of Austrian and Russian capacity
to resist change after the Crimean War—all created
the conditions for effective action against Austria.
Cavour, Prime Minister of Piedmon, allied with
France against Austria in 1859. The decrepit Kingdom
of the Two Sicilies collapsed in the face of invasion by
Garibaldi, extending unity to the south. The new state
had little elite unity or popular support. As D’Azeglio
put it: ‘We have made Italy, now we must make
Italians.’

Prussia became capable of acting against Austria
after the 1859 war, Austrian crisis, and military
modernization in Prussia. Yet Prussia as a conserva-
tive dynasty was reluctant to take up the national idea
with its radical implications. However, Bismarck,
Prime Minister of Prussia from 1862, was an un-
conventional conservative who believed the national
idea could serve the Hohenzollerns. In alliance with
Austria he exploited the mistakes of Danish national-
ism to defeat Denmark in war in 1864 and bring
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Schleswig-Holstein under direct Austro-Prussian con-
trol. He maneuvered a war with Austria, helped by an
alliance with Italy (engineered by Louis Napoleon)
which was swiftly won. Prussian control was extended
over northern and central Germany in alliance with
liberal nationalistswhohelped toorganize this political
creation. French opposition to extension of control
over south Germany was removed in the war against
France of 1870 to 1871. Italy exploited thewars of 1866
and 1870 to 1871 to bring the Papal States and Rome
into the nation-state.

The greater role of ‘positive’ factors of Prussian
leadership and a national liberal movement compared
to the ‘negative’ factors of state collapse and in-
ternational support meant regionalism was more
quickly overcome compared to the Italian case. Never-
theless, Germany in 1871 was reluctant to embrace the
national idea, as evidenced by the absence of a national
anthem, the refusal to adopt the national colors of
black-red-gold, and the rapid move into opposition of
popular parties representing workers and Catholics.
Both Germany and Italy required the same processes
of industrial and urban growth, mass education and
politics, as noted for France and Britain, before a
genuine nation-state could develop (Breuilly 1996,
Hearder 1983).

3.3 Separation

Military defeats weakened Habsburg capacity to
resist demands for internal change. In 1867 a new
constitution gave autonomy to Hungary, converting
the Magyars into a prop of the empire while depriving
non-Magyars of support from Vienna. This intensified
nationalist opposition, but Magyars maintained con-
trol, providing the outlet of individual assimilation
into the dominant culture. In the western half of the
empire a Czech national movement had compelled the
dynasty by the 1880s to make concessions at the
expense of Germans. Nationalist ambitions were
checked by a combination of state power, reform, and
the sense that full independence would create a small
state at the mercy of powerful neighbors. Conse-
quently, although national conflicts intensified in the
Habsburg Empire, they did not directly threaten the
empire before 1914.

By contrast, in the Ottoman Empire in Europe
national opposition was less the product of conflicts
between ethnic�cultural groups, and more the work of
Christian elites seeking to replace waning Ottoman
power. With assistance from European powers, moti-
vated by self-interest and sentimental identification
with Christian and national principles, this enabled
the creation of separate states: Greece, Romania,
Serbia, and Bulgaria. This stimulated a Turkish
nationalist response which challenged the imperial
Ottoman elite and in turn reinforced nationalist
opposition, not only in Ottoman Europe but also
amongst Arab subjects. Serbia supported national

movements amongst ‘its’ national counterparts in the
Habsburg Empire which in turn stimulated Vienna to
crush Serbia.

In Russia, there was an intensifying interaction
between ‘official’ Russian nationalism and non-
Russian movements. These remained weak, especially
after the most significant, that of the Poles, was
repressed in 1863. In Germany there was Polish and
Danish resistance to incorporation into a nationalizing
state (Haddad and Ochsenwald 1977, Okey 2000).

3.4 Political Transformation

The trigger for transformation did not come from
direct nationalist challenges to Habsburg and
Romanov power, but from their responses to the new
states in former Ottoman Europe. Austria sought to
exploit the assassination of Archduke Ferdinand in
June 1914 to bring Serbia to heel and Russia supported
Serbia. Austria only acted as she did because of
assurances of German support. Russia mobilized her
alliance with France. Britain entered the war to
prevent German domination in Europe. The success of
nation-building, especially in Britain, France, and
Germany, meant public opinion powerfully supported
their nation-states.

Nationalist movements had little impact on the war.
Rather, the defeat of Russia in 1917, and Germany,
Austria, and Turkey in 1918 catapulted nationalism
into prominence. The national idea was the legitimat-
ing principle of the peace settlement. Germany lost her
Danish, Polish, and French acquisitions. The Ottoman
and Habsburg empires were transformed into a series
of nation-states in Europe and Allied mandates in the
Middle East. Bolshevik Russia maintained control of
non-Russian peoples, but incorporated the national
principle into its ideology and institutions.

The new states were the product of great power
diplomacy. They included national minorities. There
were ethnic conflicts, even massacres. The result was a
series of weak states which appealed to the core
nationalism, persecuted national minorities, and
whipped up discontent amongst their ‘own’ national
minorities in other states.

These problems were compounded by global de-
pression and the recovery of Germany and the USSR.
The Allies could not longer guarantee the post-1918
order in east-central Europe. Between 1936 and 1941
Germany and the USSR destroyed that order. With
the German invasion of the USSR, the way was
opened to the fantastic project of racial empire in
Europe.

After Allied victory in 1945 the national principle
was too entrenched to permit any alternative to the
nation-state, although the principle was not applied to
Germany, which was partitioned and occupied. How-
ever, states were grouped into supranational blocs
under US and USSR leadership. Many observers
thought the era of nationalism (especially when
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equated with fascism) and sovereign nation-states had
ended in Europe, even if nation-state and national
sentiment were firmly established (Brubacker 1996,
Dunn and Fraser 1996, Payne 1996).

4. Nation-state Formation Beyond Europe

Nationalism and nation-state formation beyond
Europe were responses to Europe. The earliest move-
ments by settlers in the Americas utilized eighteenth
century appeals to political liberty and self-deter-
mination, but not the nationalist idea of cultural
uniqueness. Americans did not yet see themselves as
culturally distinct from Europeans. The formation of
distinctive national cultures was here, as in Europe,
a nineteenth century development associated with
commercial, industrial, and urban growth. Similar
patterns, though not accompanied by political revolt
against the imperial state,mark other states dominated
by large-scale white settlement. In Australia, New
Zealand, and Canada this led to the peaceful achieve-
ment of Dominion status within the British Empire,
later membership of the British Commonwealth and
de facto independence, although disputes continue
about remaining political ties as evidenced by the 1999
referendum in Australia on the British queen re-
maining head of state. In Canada and South Africa the
story was complicated by conflict between two dif-
ferent streams of European settlement—French and
English, and English and Dutch, respectively. In
Canada this conflict remains politically important. In
South Africa the conflict became violent at the start of
the twentieth century, but after the formation of an
autonomous South African state in 1910 was in-
creasingly replaced by conflict along race lines. In
the Americas, Australia, and New Zealand the pre-
colonial populations were marginalized; in South
Africa this was not possible.

Neither was it possible where European domination
was less through settlement than government and
trade. Officials, missionaries, and merchants out-
numbered white farmers, entrepreneurs, and workers.
Colonial states were established in India and Africa.
In large parts of Asia, notably China, power was
indirectly exercised through client rulers.

There is a continuum rather than a sharp distinction
between ‘direct’ and ‘indirect’ rule, ‘formal’ and
‘informal’ empire. Even an elaborate imperial bu-
reaucracy as in India depended upon informal agree-
ments with indigenous groups. Areas of indirect rule
were often marked by economic exploitation and
cultural domination. Nevertheless, to understand the
formation of nation-states the distinction is important.
Arbitrary boundaries imposed by Europe largely
persist in the twenty-first century.

This suggests that the nation-state was the inheritor
of the colonial state. Political movements formed
within the colonial state, whether to oppose or

collaborate. Such movements, using modern methods
of political rallies, electoral contests, and print media,
broke from precolonial patterns, appealing to the
‘nation,’ as subjects of the colonial state and as bearers
of a distinct culture to set against European claims to
civilizational and racial superiority.

Formal empire was largely constructed between
1858 (India) and 1900. Territory was transferred from
the defeated to the victors of the World War I. There
were hardly any nationalist movements in these vast
regions. Some opposition developed in the inter-war
period. Just as World War I created the basis for
independence claims in Europe, so too did World War
II beyond Europe. Japanese success in Southeast Asia
and China abruptly destroyed myths of white sup-
eriority although only to be replaced by a new and
brutal imperial rule. Nationalist movements were
divided as whether to ally with the old or the new
imperial power.

World War II destroyed the empires of the defeated
powers and fatally weakened those of the European
victors. The USA and USSR had no overseas empire
and promoted anti-imperialist values. Imperial rule
was restored by European countries, but it was
desperately weak. The UK had to quit India in 1947.
Arab nationalism threatened British and French man-
dates in the Middle East. A uniquely complicating
factor was the foundation of Israel in 1948. The crisis
of 1956, when Israel, the UK, and France sought
control of the Suez Canal, led to the withdrawal of US
support for her western allies and defeat for the UK
and France.

From 1956 European withdrawal from Africa and
the Middle East was just a matter of time. Nationalism
became a politics of inheritance. Where political
structures had promoted indigenous elites using mod-
ern political methods, decolonization was negotiated.
Where this was blocked by white settlers or over-
dependence on direct economic exploitation, decolon-
ization took place in chaos and violence, often with
fateful consequences for the independent state.
Decolonization is not the same as removal of cultural
or economic power. Indeed some regard decoloniz-
ation as an imperialist trick. New forms of nationalism
developed, stressing economic independence and cul-
tural authenticity rather than ‘mere’ political self-
determination.

In the Middle East, Southeast Asia, and China, the
story is complicated by the emergence of the USA as
an imperial power, even if indirectly exercising power.
This was partly due to fear of communist expansion,
partly support for client states (e.g., Israel), and partly
to protect economic interests. Whatever the reasons it
stimulated anti-American nationalism. This remained
tied to existing state boundaries. Nationalists in
Tunisia, Libya, Algeria, Egypt, Syria, and Iraq
espoused Arab nationalism, but jealously maintained
state independence. Vietnamese anti-imperialists
turned to communism, but never ceased to distrust
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China. This is not to argue that ancient national
rivalries predate and trump other sentiments, but
rather that the colonial state and its successor provided
the framework around which nations formed.

Important regions not subject to formal empire
were Japan and China. In Japan, a unique transition
took place from feudal�decentralized to imperial�
centralized state, similar to the European pattern and
partly in reaction to Western threats. The assertion of
autonomy was couched in national terms. Japanese
modernization was sufficiently advanced to lead to
successful war against Russia in 1904. This is perhaps
a unique case of modern nation-state formation
without European involvement, although Japan’s
post-1945 history has been shaped by defeat and
American occupation.

The subjugation of China to indirect Western rule
produced nationalist rejection of the corrupt empire
and alien influences, leading to the formation of a
republic in 1911. However, nationalists had little
control over much of China which was run by local
warlords and this inhibited appeals to the ‘people.’
That appeal came from communists, although the
‘people’ was constructed in class, not national, terms.
The Japanese invasion of China tilted the balance of
power from nationalists to communists, enabling the
communists to appeal to anti-Japanese sentiment as
well as class interest. Thus, Chinese communism had a
nationalist element which in turn shaped the state it
established (Anderson 1998, Brown 1985, Darwin
1988, Wilson 1977).

5. Nations in a World of Nation-states

After 1945 the nation-state appeared both less and
more important than previously. More important as
the accepted political unit and because forced popu-
lation transfers, mass murder, and boundary changes
since 1918 had created more ethnically homogenous
populations; less important because of the discrediting
of nationalism and the emergence of supranational
blocs.

The result was ‘banal nationalism.’ National ident-
ity was presented as something ‘natural,’ separate
from ‘politics.’ National rivalry was displaced form
politics into cultural contests. How far such sentiments
can be politically mobilized is questionable; after a few
years of casualties in Vietnam it was difficult to sustain
popular support for the US war effort. Nevertheless,
sentiments of national identity are transmitted every
day through mass media. The banality of the idea
means no political force can disavow national values,
but equally they have little specific political content.

There are two major exceptions to this. First, the
emergence of regional national movements in Europe
and Canada. Some have gained regional autonomy,
often the goal rather than the dangers of independence,
and something central governments felt able to con-

cede, often as part of a more general decentralizing
political process. It is difficult to generalize about these
movements which do not appear as part of a general
trend, but represent specific problems in individual
nation-states.

Second, the collapse of the Soviet Union. Warsaw
Pact states gained real independence, whether re-
taining communist rule or not. Non-Russian republics
in the USSR declared independence. Regions within
Russia asserted claims against Moscow. Russian
nationalists resented the loss of imperial power and
sought to retain and regain territory and offered help
to ‘Russians abroad.’ Has the collapse of the USSR
unleashed a new wave of nationalism?

Nationalism contributed little to the collapse of the
USSRwhich was due to economic crisis and destabiliz-
ing political reforms. National movements were a
response to that instability. The issue was less about
national independence than the form of the post-
Soviet state. Answers varied along a continuum from
old-style communism through reform communism,
takeover by popular leaders, dissenting intelligentsia
or nationalists to disappearance (East Germany).
Each can change, e.g., as electorates shift between
market-oriented liberal reformers and protectionist,
socialist restorers. The nation-state is the political unit
within which these politics are practiced, including
seeking closer association with Western Europe.

In non-Russian republics the first nationalist out-
bursts leading to independence subsequently subsided.
In the Ukraine and Moldova ethnic nationalism gave
way to a stress on the national character of the
territory and all its inhabitants. Russian minority
problems in states like Estonia became matters of
negotiation in ways pessimists had not thought poss-
ible. In Russia major conflicts seem likely to revolve
around economic, rather than nationalist issues.

That does not mean nationalism is unimportant.
There are non-Russian areas where military-based
movements claim autonomy by violent means.
Russian nationalism has been inflamed by Western
intervention. Festering disputes remain between
Russia and former republics. Muslim sentiments can
fuel separatist movements, especially in mountainous
and inaccessible areas. Nevertheless, in much of the
region, political geography seems fairly settled.

Just as one can exaggerate nationalist conflict in
EasternEurope, soone canunderestimate it inWestern
Europe. Many features of the ‘classic’ nation-state are
being superseded. European Union (EU) nationals are
semi-citizens in other EU states. Settled immigrant
workers possess legal and social rights. National
governments shift from policies of cultural assimi-
lation or exclusion to those of multiculturalism.
Governments cede powers to EU institutions. Never-
theless, the most important EU institution is the
Council of Ministers, i.e., delegates of national govern-
ments. While most people remain largely confined to
their national language and territory, they will regard
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themselves ‘naturally’ as national, something routinely
reinforced through mass media. Nationalism as the
basis for the organized pursuit and use of state power
may have passed its peak. Nations as communities and
nation-states as their protectors are still regarded as
natural and remain of central importance in the
modern world (Billig 1995, Christian 1997, Kupchan
1995).

See also: Age, Sociology of; European Integration;
Nationalism: General; Nation-states, Nationalism,
and Gender; State and Local Taxation; State: Anthro-
pological Aspects; State Formation; State, Sociology
of the; States and Civilizations, Archaeology of
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J. Breuilly

Nation-states, Nationalism, and Gender

1. The State

The state is a form of centralized sociopolitical
organization with a territorial base marked by insti-
tutionalized inequalities in gender and in access to
wealth, power, and prestige among social groups.
According to anthropologists, the state first emerged
in Mesopotamia in the fourth millennium BC. Though
numerous definitions of the state exist, most scholars
would agree that states have (a) a ruling elite; (b) a
bureaucracy which carries out administrative tasks; (c)
a fiscal system which oversees production, distribu-
tion, and consumption and collects taxes; (d) a legal
system; (e) a monopoly of the legitimate uses of force;
(f) an armed force which keeps order, defends against
external encroachment, and protects the wealth,
power, and privilege of the elite; (g) a set of dominant
cultural norms, values, beliefs, symbols, and institu-
tions which promote the legitimacy of state power and
of institutionalized inequalities while seeming to rep-
resent the interests of all social groups. Modern states
are nation states.

2. The Nation and the Ethnic Group

Nations emerged in the eighteenth century. Anderson
(1991) in a widely influential work defines the nation as
a cultural construction, as the dominant form of
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imagining political community in modern states.
Constructed as limited in its membership and sov-
ereign over its territory, the nation is imagined as a
political community characterized by a deep, hori-
zontal comradeship. The nation largely has been
theorized as part of the public political sphere, in
which women, from the point of view of nonfeminist
scholars, have had only a marginal presence; hence,
most influential male theorists of nationalism have
ignored gender.

The notion of the nation is not to be conflated with
that of the ethnic group. Following Weber (1978), an
ethnic�racial group is a sub- or transnational status
group formed around a subjective belief in common
descent and in similarities of a cultural and�or physical
type. Most contemporary nation states are multi-
ethnic�racial. Despite this, many nationalisms have
stressed the ethnically�racially homogenous character
of the imagined community, whether in terms of
‘shared blood’ or common linguistic and cultural
heritage. This occurs when a particular ethnic�racial
group tries to seize or hold on to power, wealth, and
privilege by defining the political community in
ethnically�racially exclusive terms. Historically, this
has often been the case, leading many scholars to
argue that there is a strong link between nationalism
and ethnicism�racism.

The image of horizontal comradeship among na-
tionals has been key to legitimizing the power, wealth,
and privilege of elites and making the inequalities of
state societies less visible. One of the salient contra-
dictions of nation states is that they are hierarchical
societies which are imagined as political communities
of equals. This contradiction is culturally mediated by
national symbols that fuse emotional, sensory, and
cognitive meanings and hence are able to induce
powerful ideas, attitudes, feelings, and dispositions
to action in nationals. These include the willingness
to kill and die (as well as to bear children) for the
nation.

3. Nations and Gender

The most powerful national symbols draw on the
domain of the family and on tropes of common
descent such as shared blood to create the structure of
feeling that is nationalism. Membership in nations is
most commonly obtained through birth; thus nation
states actively regulate sexuality, reproduction, gen-
der, and kinship. The nation cannot be theorized
simply in relation to the public sphere; it must also be
understood in relation to the domestic sphere. This
insight has been at the core of the new scholarship on
gender and nationalism, which emerged in the 1980s
and burgeoned after 1995. Most of this research has
focused on women.

3.1 Women as Biological and Cultural Reproducers
of the Nation

Nation states manage sexuality, birth rates, family
forms, and property transmission in specifically gen-
dered ways—through laws, through cultural norms
and values, and even through violence. Women’s
generative capacities, rights, and roles are regulated by
nation states so as to produce suitably socialized
citizens and workers. State interventions can range
from the promotion of heterosexuality and of specific
family forms, to forced sterilization, to the restriction
of contraception and the banning of abortion, to
material and other incentives to multiply or to limit
fertility. The most well known case of reproductive
limitation is that of China’s ‘one child’ family policy.
In China, where sons are preferred to daughters,
females are the main object of abortion and infan-
ticide. Ironically, the effects of the one-child policy
include trafficking in women as well as children. Since
the mid-1980s, Chinese newspapers have been report-
ing that organized rings of peddlers are abducting
women from the poorer interior provinces and selling
them as brides in the richer coastal areas; children
have also been kidnapped and sold. In Japan, by
contrast, the government and private companies are
offering financial and other incentives to women to
bear children as the low birth rate creates a concern for
the future of the nation’s demographic profile and
economy. In cases where ethnic�racial exclusivism
defines the national project, different reproductive
policies are applied to women from ethnic�racial
majorities than to minorities. For example, govern-
ment policy in Singapore during the 1980s encouraged
upper- and middle-class professional women of the
dominantChinese ethnicity tomarry and bear children
as a patriotic duty while working-class women of
minority Malay and Indian origin were offered cash
awards to restrict their childbearing. In welfare states
characterized by public patriarchy—a taking over by
the state of some of the functions of domestic
patriarchy—poor women, often from ethnic�racial
minorities, are encouraged to limit childbearing; this
has been the case in the US.

Biological and cultural reproduction cannot be
separated. As the bearers of children, women have
also been considered their main socializers, held
responsible for the transmission of the ‘mother tongue’
as well as the continuity of nationalist values, symbols,
and rituals. But the regulation of women’s fertility and
maternity by nation states is not just about the
quantity and ‘quality’ of the population or the
enculturation of children. It is also about the main-
tenance of internal stratification, including the class
system. Stratification in the public sphere depends on
stratification in the domestic sphere and on the
creation of differences between and among men and
women. Guatemala’s class and race hierarchy, for
instance, has been maintained through a system of
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stratified reproduction in which elite women of
European descent bear children in legal monogamous
unions with men of their own class and race, lower
class ‘mixed’ Ladinas have extralegal liaisons with men
of higher status and class position, while Mayan
women marry men within their own communities.
Maintaininginternalstratificationbyprivilegingwhite-
ness and cultural ties to Europe and North America
in a country where Maya are numerically the majority
has made nation building in Guatemala a fraught and
violent process. From the point of view of the elite, the
Maya can only be integrated into the nation through
de-Indianization; this has entailed a series of policies
ranging from outright genocide to the militarization of
the countryside to forced resettlement. Yet Mayan
women endeavor to cope collectively with the chal-
lenges of reproducing their communities in circum-
stances in which fear, as Green (1999) puts it, has
become ‘a way of life.’

3.2 Women and Men as Symbols of National
Boundaries and Identity

The unity of the political community has been repre-
sented in gendered forms. Collective territory, col-
lective identity, and womanhood are often conflated in
nationalist discourses. As place of origin and source of
being, the nation is often represented as a woman:
Mother Russia, Mother India, La Patrie in France.
However, the nation as active subject is most often
gendered as male. In Mexico, for example, La Patria is
represented as a Mother but El Pueblo (The People),
the collective protagonist of the national, is masculine
as are the founders of the nation, its Fathers. In some
cases, such as that of Australia, the feminine is
marginal to the representation of the nation alto-
gether; Australia is imagined as a political community
of virile mates. Likewise, the Greek nation is repre-
sented as a group of brothers related through the male
line. In the case of Singapore under Prime Minister
Lee Kuan Yew, the state constructed the nation not as
a fraternity but as a patriarchy; the articulation of the
traditional family with the modern state there has
rendered natural an omnipotent government, a State
Fatherhood. It would be important to know what
difference, if any, iconographies of the nation as a
fraternity versus a patriarchy make to the status of
women.

Tropes of gender are often central to the con-
struction of legitimate forms of authority in nation
states. The redefinition of authority in the public
sphere that was key to the nationalist project of
Mexico’s nineteenth century liberals entailed a cor-
responding transformation of authority in the dom-
estic sphere. The protection of women became linked
to the liberal state’s project to build a nation founded
on the principles of reason and modernity as well as to
the defense of the Madre Patria symbolized by the

feminine. Wife beating became a sign of backwardness
and a criminal offense. Yet though reforms in Mexican
law accorded women certain protections they also
restricted their freedom in numerous ways, particu-
larly if they were married.

The symbol of nation-as-woman puts real women in
a double bind as they are simultaneously sacralized
and profaned, honored and dishonored, protected and
restricted. In order to position themselves in the
international field, for instance, postcolonial nations
have negotiated the contradictions between tradition
and modernity, between sovereignty and western-
ization, by making women the symbols of a purpor-
tedly pure national tradition. Anticolonial Indian
nationalists, for example, identified Indian subjectivity
with a spirituality, which they considered the guaran-
tee of India’s superiority to and independence from
the West. As the symbols of this internal spirituality,
women were to be protected from modernization so
that they could transmit the nation’s spiritual essence
and cultural heritage; this had a negative impact on
women’s autonomy.

Women can also become the symbolic bearers of
modernity. During the Turkish Revolution of 1917,
the unveiling of women became an important symbol
of Turkey as a modern nation state. The same effort
marked the Shah of Iran’s project to build a modern
nation; the subsequent fundamentalist revolution, by
contrast, insisted on the reveiling of women as a
symbol of the return to tradition.

3.3 Gender, Nationalist Violence, and Warfare

Scholars have found that an intimate relationship
exists between warfare and nation building with
distinct consequences for men and women. The
equation of the bearing of arms with masculinity and
citizenship is one factor determining the less than full
inclusion of women in many nations. Most nation
states and nationalisms actively promote a different
relationship to violence for men and women. If the
motherland is feminine, the state and its warriors as
active agents are masculine. Boys and men are socia-
lized for warfare through sports and military training
and cultural constructions root masculinity in the
moral and physical capacity to exercise force and take
life in the name of the nation as the state deems fit.
Women, by contrast, are linked symbolically to peace,
and are restricted in their participation in the military
though they have played key noncombatant roles as
nurses, support personnel, and conduits for intel-
ligence and arms. The gender division of labor in the
military tends to be more rigid than in the civil labor
market. Even in nation states such as Israel and the US
where women have a greater role in the military, they
still do not have parity with men.

Many nationalist discourses have relied on the trope
of sacrifice in order to secure men and women’s gender
specific cooperation in wars. Another key trope has
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been that of rape—of the nation as a vulnerable
maternal body in danger of being violated by foreign
men; in this sense, men are called to sacrifice them-
selves in war in order to protect women and children.

The special burden of representation that women
carry as symbols of the nation and bearers of national
honor and identity can give women a limited pro-
tection from violence in some cases. For example, the
Argentineian Madres de la Plaza de Mayo drew on the
moral authority of the nation-as-mother to challenge
the state’s campaign of terror against its citizens. But
this special burden can also make women the victims
of particular forms of sexualized violence such as rape,
as demonstrated in warfare after the partition of India,
within Guatemala, during the Mexican Revolution,
during World War II, and most recently in the
Balkans. Women’s bodies are often the terrains
over which wars are fought—both symbolically and
literally.

During periods of warfare, women and even men’s
generativity can come more closely under state con-
trol. The Lebensborn program in Germany, for ex-
ample, encouraged SS men to father as many children
as possible with Aryan women they were not expected
to marry; the resulting progeny were raised by the
state. At the same time, a program of involuntary
sterilization prevented those considered unfit from
reproducing. In Serbia during the 1990s, a coercive
pronatalism was linked to explicitly ethnonationalist
warfare, generating feminist protest.

3.4 Nation States, Women, and the Labor Market

Through legislation as well as cultural institutions,
nation states have shaped women’s involvement in the
labor market. Policies restricting women’s labor mar-
ket participation and tacitly supporting differential
compensation along gender lines have been enacted, at
one time or another, in most nations. Despite the gains
that women have made in industrial nations, their
earnings and employment opportunities still lag be-
hind those of men; in developing countries gender
discrimination in the labor market is more pronoun-
ced. On a world scale, women constitute a dispro-
portionate share of the poor. In particular, households
without an adult male earner are poor, so the rise of
female-headed households has thrown more women
and children into poverty. The causes of female
poverty are often seen in terms of women’s individual
characteristics. This fails to recognize that the rise of
single motherhood, whatever its causes, has allowed
men, collectively, to benefit from women’s repro-
ductive labor without sharing in the costs of raising
children. It also fails to recognize the role of labor
market discrimination in women’s low earnings.

Nation states have not just limited women’s labor
force participation; they have also encouraged it, albeit
in highly restricted ways. This has often been the case

in times of war as epitomized by the image of Rosie the
Riveter during World War II in the United States.
More recently, nation states have been promoting
women’s employment in the global apparel,
footwear, and electronics industries as key to national
development. For example, in South Korea under
President Kim, young, single women were encouraged
to be ‘dutiful daughters’ by becoming part of the
manufacturing labor force and accepting low wages
and poor working conditions in the name of national
development. In Mexico’s export processing zones,
the hiring of women for work in apparel and elec-
tronics assembly plants is fueled by gender stereotypes
which proclaim women to be more docile and to have
more nimble fingers. In both these cases, nationalist
rhetoric has promoted an image of working women
allied with modernity that confers agency in name
only.

3.5 Feminism and Nationalist Mo�ements

Anticolonial and other nationalist movements have
often construed subordination as emasculation; hence
the redefinition of gender roles has been seen as central
to the rebuilding of society. A debate exists in the
literature as to whether nationalist movements have
been supportive of or inimical to women’s interests.
Following Jayawardena (1986) some argue that at the
end of the nineteenth and beginning of the twentieth
century, feminist goals were compatible with those of
anti-imperialist liberation movements in Asia. This
position also highlights the fact that there have been
many feminisms, including those without a Western
origin. By contrast others argue that fundamentalist
and ethnically exclusionary forms of nationalism are
reinscribing new forms of patriarchy under the banner
of tradition. A particularly clear instance of the range
of positions is provided by the case of postcolonial
Indian nationalism: while there are those who main-
tain that Gandhi’s concern with remasculinizing men
led to a new subordination of women, others insist
that Gandhi took over the women’s movement in
India but gave it a new impetus by celebratingwomen’s
strength. Work on the Nation of Islam in the US
indicates that the emancipatory language of racial
redemption draws on images of gender which con-
struct an insurgent black masculinity at the expense of
black women who are to give up action in the public
sphere in order to become men’s help mates in the
domestic sphere. This implies a constriction not an
expansion of women’s citizenship.

3.6 Women as Citizens

Women have had a contradictory position in most
nation states. On the one hand, they are symbols of the
nation. On the other, they are often excluded or

10379

Nation-states, Nationalism, and Gender



marginalized from the collective we of the body politic
and endowed with less than full citizenship rights.
While some scholars have argued that women were
simply latecomers to citizenship rights, others have
insisted that their exclusion was integral to a con-
struction of state citizenship as ‘the rights of Man.’

Recent scholarship emphasizes that a nonsexist
notion of citizenship can only be developed if citi-
zenship is defined in relation to both the public and
domestic spheres and considered to include not only
political but also social and civic rights and duties. The
need to move beyond the nation state as the unit of
analysis and to examine the ways the global political
economy is creating new contradictions has become
more pressing; social rights which have been integral
to national welfare states have come under threat in
ways that disproportionately affect women and put
into question the viability of nation based identities.
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Natural Concepts, Psychology of

Concepts are crucial for intelligent thought and action.
They allow people to treat a set of objects as equivalent
and apply their prior knowledge about this set of
objects to any new instance. A concept is a mental
representation of a class of entities (such as robins or
actors). In this article, the focus is on natural concepts,
mental representations of those classes that occur in
nature (such as robins, maples, or sapphires).

1. Concepts and Their Functions

A concept is a mental representation, and category
refers to the set of items selected by a concept. The
concept allows people to tell if a new item is a member
of the category (classification). Thus, one can have the
concept ‘dog’ and use that concept to know that a
particular object belongs to the category of dogs.

Classification is an important function of concepts,
but it is not the only one. Concepts are the represen-
tations that people use to think. They are necessary for
many cognitive activities, such as for predictions,
comprehension, reasoning, communication, and
building new, more complex, concepts. In fact, it is
these functions that make concepts so essential. For
example, the concept ‘dog’ allows one to classify a new
item as a dog. However, classifying something as a dog
is not that useful unless one has lots of other
knowledge about dogs that can be applied. If that
knowledge allowed a prediction of whether the dog
might bite, this would be important for knowing how
to act. Similarly, one’s knowledge about dogs may
allow one to understand why a dog chased a toy or to
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reason about the relation of dogs to other mammals.
In addition, because people have much common
knowledge and often refer to concepts by the same
words, people can learn from others’ experiences.
Finally, having a mental representation of dog means
that one can combine it with other concepts to get new
concepts, in what is called conceptual combinations,
such as ‘couch dog.’

2. Conceptual Structure

A central question about natural concepts is their
conceptual structure, how the information about each
concept is organized and used for its various functions.
To begin, what knowledge permits the classification of
a new item?

2.1 The Classical View

The earliest answer, going back to at least Aristotle, is
that conceptual knowledge includes a definition to
identify new members. This classical view asserts that
there is a set of simple features that define each
concept—if an object has all of these features then it is
a member of the category, otherwise it is not. For
example, a square is a two-dimensional, four-sided,
closed figure with equal angles and equal sides. All
objects that have those features are squares, and any
object that is missing one or more of these features is
not a square. There are two main types of problems
with this classical view as a theory of people’s
conceptual structure. First, it fails to account for the
fact that some members of a category are viewed as
better, or more typical members, than other members
of the category. Thus, ‘robin’ is a typical bird, whereas
‘ostrich’ is not. These effects are seen in both time to
verify category membership and in ratings of
typicality. If both birds meet the definition, then
something else must be determining this goodness-of-
category membership. Second, although it is not
difficult to figure out the definition for concepts such
as square, it is much more difficult to understand what
the defining features are that allow us to classify an
item as a member of a natural category such as birds.
Clearly, many features are important to being a bird,
but no-one has been able to characterize a set of
observable features that would allow accurate classi-
fication of all birds without including some non-birds.
Even bird-crucial features such as feathers are prob-
lematic, since a bird that lost its feathers, perhaps
owing to disease, would still be a bird.

2.2 Prototypes and Family Resemblance

Natural concepts often have highly inter-related fea-
ture representations, even if there is no single set of

features possessed by all members of the category. For
example, birds have feathers and lay eggs, but in
addition they have wings, beaks, tend to fly, and so on.
Thus, the members of the category tend to have many
similar features, even if none of them perfectly
separates every bird from every nonbird. This idea led
to the suggestion that the conceptual structure might
consist of a summary representation, or prototype,
that captures the most commonly occurring feature
values for the category members (Posner and Keele
1970, Rosch 1978). To classify a new instance, one
compares it with the prototypes and chooses the most
similar prototype, with more important features given
more weight. There are no necessary or sufficient
features for membership, but prototypical features
each add evidence that it is a member of that category.
Thus, although an ostrich does not fly or live in trees,
it can be classified as a bird because it has many of the
other features in the bird prototype (such as has
feathers, has wings, lays eggs, etc.).

This view addresses both the problems mentioned
with the classical view. First, typicality is directly
accounted for—more typical members have more of
the prototypical features. For example, a robin might
have all of the features, whereas an ostrich has only
some. Second, there are no defining features, but
rather a set of typical features that tend to be true of
birds.

How are the members of the category related to the
prototype? Although few members may have all the
prototype features, all members will have some of
the features. This type of structure is called family re-
semblance because it is similar to the feature distribu-
tion one would see with an extended family (Rosch and
Mervis 1975; see Wittgenstein 1953 for an earlier
treatment in philosophy). There will be some family
features that occur often across the whole family (e.g.,
tall, red hair, blue eyes, small nose), but some family
members will have more of them than others.

The prototype view has much intuitive appeal and
accounts for many of the empirical findings. However,
there are a set of problems that all relate to the idea
that the prototype view is too simple—it does not take
into account much of the other knowledge people have
about the concepts, the category members, and the
relation of this concept to other concepts. People often
know not just the prototypical features, but the range
of common feature values and whether there is a
correlation among various features (such as size of
birds and whether they sing). See Smith and Medin
(1981) for a thorough examination of the classical and
prototype views.

2.3 The Theory-based View

The theory-based �iew argues that concepts must be
integrated with other knowledge. First, the represen-
tation of concepts is not a simple list of prototypical
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features but includes the relations among features
(such as correlations) and explanations as to how the
features are related (for example, how wings, feathers,
and hollow bones enable flying, or how flying enables
having nests in trees). Second, the concepts are
explicitly related to other concepts, because part of
our understanding of any concept relies upon its
relation to much else that we know. An understanding
of a natural concept, such as ‘dog,’ requires one to
relate it to what we know about living organisms, pets,
digestive systems, and so on. The point of the theory-
based view is that our conceptual knowledge requires
embedding in these complex knowledge relations so
that we can quickly and reliably use our knowledge for
classification and other category functions; Medin
(1989) explains this view in more detail and points out
problems with other views that are dealt with by the
theory-based idea.

Most importantly, this view helps understand a
central issue in natural concepts, conceptual coher-
ence—what makes categories members of a concept all
go together? Instead of relying on similarity to the
prototype, the theory-based view argues that there is a
set of underlying (perhaps unobservable) features and
explanations that lead to items being members of the
same category. Thus, although birds have some
similarities to one another, the real reason ‘birds’ is a
coherent concept is because people believe birds to
have some basic underlying commonality (perhaps
genetic structure). The importance of this distinction is
illustrated by porpoises—although they look like
many fish, they are classified as mammals.

Despite the advantages of the theory-based view in
bringing to bear much of our other knowledge, there is
concern about the complexity of the view and that it
has not been fully described yet. Many researchers
believe that this complexity is necessary for integrating
conceptual structure work with other work on con-
cepts (some of which is described below), but also
believe that the prototype view is a good, if simplified,
description for many cases. There is also some ques-
tion as to whether even all natural concepts have some
underlying commonality that is necessary and
sufficient for category membership (Malt 1994).

3. Organization Among Concepts

The focus has been on the structure of each concept,
but the relations among concepts is an essential part of
our knowledge. An important aspect of the relations
among concepts also is the level of abstraction at
which a particular item may be classified. For example,
when people see an item, they are likely to classify it as
an ‘apple’ not as a ‘fruit’ or a ‘Granny Smith’ apple.
Rosch and her colleagues showed that there was one
level, the basic le�el, which is psychologically privi-
leged. See Lassaline et al. (1992) for a review.

The evidence for this basic level is very strong. Not
only do people choose to name objects at this level,

they are faster to verify an item is at this level (an
apple) than at either the more abstract (fruit) or more
specific (Granny Smith apple) level. In addition,
people often learn these concepts earlier and a variety
of measures show it is the most abstract level at which
objects share many common features.

The interpretation for the basic level is that it
represents a compromise between two opposing goals
of the categorizer: the goal to have the most in-
formation possible and the goal to have the categories
be as discriminable (distinctive) as possible. The
informativeness leads to more specific levels, but the
distinctiveness favors more abstract levels. The basic
level is a compromise—getting more specific (such as
Granny Smith apple) does not add much information
but does greatly lower the distinctiveness (since it must
be distinguished from other apples). Getting more
abstract (fruit) greatly reduces the informativeness.

Are there exceptions to the basic level? Yes, and
they help to clarify how such a level may come about.
Very atypical members may be classified more quickly
at a more specific level. For example, a sports car is
classified more quickly as a sports car than as a car.
The claim is that the atypical items have many features
that distinguish them from other members of the
basic-level category (such as other cars), so the most
informative and distinctive level may be at a more
specific level. For natural concepts, think of an
atypical bird such as penguin or ostrich. Second, the
basic level seems to changewith expertise. Dog trainers
can classify the breeds they work with as quickly at the
more specific level, such as collie, as at the basic level
of dog. Again, distinctiveness appears to be an
important part of the explanation—with extended
experience, experts learn additional features distin-
guishing members of the basic level.

4. Uses of Concepts Beyond Classification

Much of the research on natural concepts has focused
on classification, which is why it has been the main
focus of this article. However, as mentioned earlier,
the importance of concepts is that they play a role in
many cognitive activities. When people classify an
object, they can access knowledge about the concept
to help in various types of reasoning and under-
standing. Much of this work is reviewed by Medin and
Atran (1999).

4.1 Inferences from a Concept

Even young children will use category membership to
make inferences about a new item. Gelman and
Markman (1986) showed children pictures of two
animals (such as a flamingo and a bat) and taught the
children novel properties about each animal. For
example, they might learn that a flamingo feeds its
baby mashed-up food and that a bat feeds its baby
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milk. They then were shown a picture of a blackbird
that was perceptually similar to the bat, but was
labeled as a bird. The children thought the blackbird
would feed its baby mashed-up food, just like the
flamingo. Categories provide a basis for inference.

Not only are categories important for inference
when people know the category, but they are im-
portant for inference even when there is uncertainty
about the category. Suppose you are in the woods and
see an animal, which you think is probably a skunk,
but could also be a small dog, squirrel, or raccoon.
What should you infer about the probability it will
bother you? One possibility is that you could estimate
the probabilities that each of those animals would
bother you and weight those estimates by the like-
lihood of each animal to obtain an overall probability.
The second possibility is that you assume it is the most
likely type of animal, in this case a skunk, and make
your estimate based only on that category. Although
the first way seems more rational, it comes at the cost
of much increased effort, even in this simple case. In
fact, under many circumstances, people choose the
second approach, just relying on the most likely
category.

This research shows the importance of conceptual
knowledge in making inferences both when the
category membership of an object is known and when
it is uncertain.

4.2 Inference from Relations Among Concepts

Concepts are not represented separately from our
other knowledge. As mentioned in Sect. 3, an im-
portant relation among concepts is the level of
abstractness. The previous section examined the
inferences made from a single category, whereas this
section examines how inferences might be made from
one category to other categories. For example, sup-
pose you are told that a new Property X is true of
robins and of bluejays. Do you think it would also be
more likely to be true of sparrows or of geese? Most
people answer sparrows—in general the more similar
the first categories are to the last category, the stronger
the inference. In addition to similarity, other factors
affecting the strength of the inference are typicality
and diversity. The more typical the first category, the
stronger is the inference to the more abstract category
—so if you know Property X is true of robins, you
think it is likely to be true of all birds, compared with
when you know the property is true of ostriches.
Diversity refers to how varied the first categories are,
or how much of the more abstract category they cover.
For example, wolf and elephant are very different so if
you know Property X is true of both of them, you are
likely to believe it is true of all mammals. However, if
you know Property X is true of two similar mammals,
such as wolf and dog, then you are less likely to believe
it is true of all mammals.

People use their knowledge of these hierarchies to
make a variety of inferences. Some cross-cultural work
points out similarities and differences between cultures
that vary in their knowledge of biological categories.
In particular, a Mayan culture in which the people
spend much time with local mammal species shows
much greater differentiation of the categories and also
uses more knowledge of the ecology in making their
inferences compared with American college students.

4.3 Conceptual Representations Are Affected by Use

Conceptual representations have large effects on a
variety of conceptual uses, such as inferences, under-
standing, etc. In addition, it is important to remember
that these conceptual representations are constructed
partly in response to how they are used. This point is
easiest to see in some work examining the organization
of complex domains. When different types of tree
experts sorted a large number of tree names, land-
scapers’ sortings were greatly influenced by land-
scaping properties of trees, such as their shadiness.
Ross and Murphy (1999) had people sort a large
number of food names. Although the dominant
influence was standard food categories such as breads,
fruits, and meats, there was a strong influence on food
categories that arise from human activity, such as
breakfast foods, snacks, and desserts. Hence one
should not think of conceptual representation as
mirroring the outside world. Our representations
depend on the world and on what we do.

See also: Concept Learning and Representation:
Models; Conceptual Change, Cognitive Psychology
of; Connectionist Models of Concept Learning; Early
Concept Learning in Children; Knowledge Activation
in Text Comprehension and Problem Solving, Psy-
chology of; Knowledge Representation; Mental Re-
presentations, Psychology of; Propositional Represen-
tations in Psychology; Scientific Concepts: Devel-
opment in Children
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Natural Environmental Psychology

Natural environmental psychology examines the in-
fluences of natural forces on individuals. Thus, it
includes examination of extraterrestrial influences,
weather, nature, and natural disasters on the behavior,
thoughts, stress, and well-being of persons.

1. Influences from Beyond the Atmosphere

Contemplation of the vastness of space, the stars and
planets produces awe. The Earth is a spin-off of some
ancient cosmic event, and humans therefore are
composed of highly evolved star dust. In that sense,
deep space has everything to do with human existence.
The end of the planet, and human life, may result from
some gigantic celestial collision. Beyond these titanic
effects, does deep space have any continuing psycho-
logical influence in everyday life?

1.1 Cosmic Rays

Cosmic ray activity has been mildly associated with
psychiatric hospital admissions and behavioral dis-
turbances in schizophrenics. In one study, hospital
admissions increased with cosmic ray activity; be-
havioral disturbances increased for some individuals
with schizophrenia but decreased for others. Possibly,
although more research certainly is necessary, the flow
of neutrons from cosmic rays affects schizophrenia.

1.2 The Stars and Planets

The best-known putative influence of the stars and
planets on human psychology is that posited by
astrology. Many people around the world treat as-
trology merely as a sort of entertainment, but a

substantial minority, including some world leaders,
grant it more serious predictive status. That in itself is
psychologically interesting. However, there are vir-
tually no published scientific studies of astrology’s
claims, so scientists cannot grant it any credence.

A single published study did examine the relation
between the positions of planets at birth and sub-
sequent personality. Among eminent French scien-
tists, a significantly high proportion of introverts were
born when Saturn had just risen or just passed
overhead, and extroverts were more likely to be born
when Mars or Jupiter has just risen or passed
overhead.

Nevertheless, from a scientific perspective, one
would have to propose a plausible mechanism by
which the stars and planets affect personality, and this
has not been done. Furthermore, neither this nor the
cosmic ray study has been replicated, and may
represent dramatic instances of chance findings. Per-
haps many similar studies were done without the
discovery of statistically significant findings, and
therefore went unpublished.

2. The Sun and the Moon

2.1 The Sun

The sun ultimately powers almost everything on earth,
either directly through solar power or indirectly
through the use of stored solar power. Coal, gas, and
oil are plant-stored solar power; hydroelectric power is
based on the sun lifting water into the atmosphere so
to produce rain; most food is produced through
photosynthesis. In other very basic ways, of course,
the sun influences everyday human behavior. Sunny
weather encourages gardening, going to the beach,
and playing summer sports; the lack of it encourages
people to stay indoors or to engage in winter sports.

Sunshine may induce good moods, which may result
in more generosity; tipping, in one study, increased
when the weather was sunny. However, sunlight can
improve the spirits too much for some people: the
incidence of mania rises in the long days of summer.

2.2 The Moon

The belief that the moon influences strange behavior
goes back at least to 400 BC. One study showed that 49
percent of undergraduates agree with the statement,
‘Some people behave strangely when the moon is full,’
and even higher percentages of police officers believe
that the full moon affects people.

Numerous published studies report significant con-
nections between phases of the moon and such
behaviors as calls to counseling centers, admissions to
psychiatric hospitals, and homicide. However, rig-
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orous examination of the evidence suggests that, once
again, such studies represent chance outcomes that are
to be expected when many studies are conducted
(Rotton and Kelly 1985).

At least the ‘lunacy hypothesis’ (as opposed to
astrology) has been accompanied by several plausible
causal mechanisms. One is that the moon’s gravi-
tational influence on bodily fluids causes ‘biological
tides’ which result in odd behaviors. However, the
moon’s gravitational force on humans is more than
5,000 times weaker than that of the Earth; even a large
building tugs on bodily fluids harder than the moon.
The moon’s gravitational effect is far too weak to
affect bodily fluids. A subsequent analysis examined
eight other possible causal mechanisms and concluded
that none were credible.

Individuals may continue to believe in lunar effects
for two reasons. First, the full moon’s brighter light
may keep light sleepers awake, leading to sleep
deprivation, which in turn may produce unusual
behavior. Second, unusual behaviors may occur about
as frequently when the moon is not full, but the
salience of the full moon, together with legends about
its powers, may lead people incorrectly to assign it a
causal role.

3. Climate, Weather, and Atmosphere

Many people believe that weather influences them.
One survey found that 71 percent of people asked said
that their mood was affected by that day’s weather,
and 39 percent said it affected their mood ‘strongly’ or
‘very strongly.’

Investigating the objective effects of weather vari-
ables is difficult because they cannot be experimentally
manipulated except in a climate chamber, and then
there are problems with the realism of the setting.
Some researchers use special statistical methods to
probe the truth of the matter.

Based on the best research, however, weather does
affect individuals both indirectly and directly. For
example, warm weather brings people outside to work
and play, and they injure themselves more often than
in cold weather. People stay indoors more when it is
cold, which induces ‘cabin fever’ and depression and
leads to more calls to help lines.

But temperature may also have more direct in-
fluences on human behavior. As the temperature
moves from comfortable to hot, collective violence
such as riots, domestic violence, assaults, and rape
increase (Anderson 1989). Higher temperatures seem
to increase crimes against persons, but not against
property. This relation holds only until the 85–90�F
(30–33�C) range; aggression then decreases because
the temperature becomes too hot to function easily.

Cold temperatures appear to facilitate aggressive
acts that are swift and more specifically directed
toward ambient events, such as insults. Cold is not
strongly related to crime except robbery; this may

represent a survival strategy for people who des-
perately need food or shelter. Other meteorological
components such as wind and precipitation have not
received enough research attention to draw firm
conclusions.

Combinations of weather components may have
their own effects; researchers report that assaults and
family disturbances tended to occur just after days
that were warmer and dryer, with less wind. Another
kind of weather combination is ‘bad’ weather, which
usually means cold, wet, and windy conditions with
fluctuating barometric pressure; ‘good’ weather is
warm, dry, and calm with stable barometric pressure.
Among preschoolers, good weather, and weather
changing from good to bad, are associated with more
playing with objects than other children; bad weather
and weather changing from bad to good are associated
with more playing with other children than objects.

4. Nature the Restorer

The belief that nature is good for people is ancient.
Long ago, when the largest cities were small towns by
today’s standards, the hanging gardens of Babylon
and walled gardens in Mesopotamia were nurtured so
those early city dwellers could maintain some contact
with nature.

4.1 Looking at Nature

People much prefer, in general, to look at nature
scenes than urban scenes. Even when nature is po-
tentially dangerous, many people want to experience
it; in one survey, 42 percent of those who visited the
outdoors responded positively to the idea of hiking in
an area which was posted with a sign warning of bears
in the area, and 86 percent said they would like to see
a grizzly bear in the wild—from a safe distance.

Merely looking at nature is restorative. In a classic
study, surgery patients who had a view of nature from
their hospital room windows (as opposed to a view of
a brick building) recovered faster: they had shorter
hospital stays, fewer problems noted by nurses, and
fewer postoperative medical problems.

4.2 Being in Nature

Nature restores people by facilitating cognitive free-
dom, ecosystem connectedness, escape from routine,
challenge, growth, guidance of young people, a re-
newed social life, and health. Compared with those
who took a nonwilderness vacation or no vacation,
backpackers who took a wilderness vacation felt better
and performed better on a proofreading task after they
returned. Interestingly, the backpackers actually felt
worse immediately after returning, but better some
time later. Possibly they were a bit depressed at first
about the return to society!
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Wilderness experiences appear to foster self-
actualization, the fulfillment of one’s potential for
personal growth and psychological health. In a large-
scale survey, individuals who spent time in wilderness
areas were more self-actualized than those who did
not.

4.3 Mechanisms of Restoration

The way in which nature restores functioning has been
the subject of some debate. One theory, the mental
fatigue approach, asserts that nature is inherently
fascinating, that it compels involuntary attention
(Kaplan and Kaplan 1989). This is restorative because
ordinarily, in the workaday world, people are required
to actively focus their attention much of the time.
Focused attention is taxing. Nature provides a setting
for less-taxing involuntary attention; being in nature
gradually refreshes individuals.

A second theory, the biophilia approach, holds that
humans evolved for about two million years in natural
environments, and have only lived in cities for a tiny
fraction of that time (Ulrich 1993). Genetically, people
are much more adapted to natural than built settings.
Being in nature is like going home, genetically, and
this is very restorative.

5. Natural Disasters

Nature often has negative effects on people, too. Fires,
storms, floods, avalanches, earthquakes, and animal
attacks kill about 250,000 people each year around the
world (Burton et al. 1978).

The psychological dimensions to these calamities
may be divided into the predisaster phase, which
includes preparation and thinking about impending
disasters, the period during which the disaster strikes,
including thinking and behavior during disasters, and
the postdisaster phase, including mental health and
coping with the aftermath.

5.1 Before the Disaster

Before a disaster, one focus is on attitudes toward the
possibility of disaster, which include knowledge and
perception of the risk, degree of trust in authorities,
concern, fear, or anxiety.

Generally, greater concern, less trust in officials,
greater perceived risk, increased anxiety, and environ-
mentalism are interrelated. Those who are fearful or
concerned about one natural hazard are likely to be
concerned about other hazards. These clusters of
thoughts and feelings are similar across cultures.
Women report greater fears, and members of families
and younger people usually report more concern or
fear than single or older people.

Officials must be careful with warnings; one pre-
diction of a quake that did not happen produced mild

but widespread stress disorders in children. Warnings
also must be carefully planned because people respond
differently depending on which medium carries the
warning, because warnings carried by radio, news-
papers, and TV vary in memorability, vividness, and
imaginability.

Closeness to the site of the hazard also affects
concern. Three forms of closeness may be identified:
(a) physical proximity, (b) place attachment or length
of residence in the threatened community, or (c)
closeness in the sense of having experienced the hazard
before. Living close generally leads to greater concern
and less trust of official warnings. However, concern
does not always rise directly with closeness; in fact the
reverse sometimes occurs. Particularly when a hazard
is difficult to control, residents tend to deny or
downplay it. Residents who have lived in an area
longer tend to believe the probability of a future
disaster is greater. Experience with hazards obviously
affects attitudes toward them; in one study, people
who had experienced an earthquake were more con-
cerned about future quakes than those without ex-
perience. More educated people tend to have fewer
fears and concerns about hazards.

When people in an affected area discuss hazards,
perceived risk may be socially amplified, that is, risk
estimates can be increased, decreased, or shaped by the
social, cultural, psychological, and institutional con-
text in which risk is discussed.

Often, serious conflicts arise between hazard experts
and laypersons. This happens for at least five reasons.
The two groups often (a) use different terminologies,
(b) try to solve different problems, (c) disagree about
which solutions are feasible, (d) perceive the facts
differently, and (e) whereas experts consider risks and
benefits separately, most laypersons do not separate
the two. In general, experts employ technical models
for estimating risk and make decisions that place more
value on rationality, efficiency, and expertise, whereas
laypersons base their risk estimates on a democratic
model that places more emphasis on personal, ex-
periential, and social values.

Disaster preparedness is important but often in-
adequate. One reason is bounded rationality, the
tendency to perceive and adopt a narrower than
necessary range of preparations. Individuals also
usually prefer crisis response patterns, that is, to wait
until disaster strikes before preparing. Finally, in-
dividuals routinely misperceive risks from environ-
mental hazards.

5.2 During and Soon After the Disaster

What is known about behavior, thoughts, and feelings
as the disaster unfolds? Most individuals do not panic
during natural disasters: there are many well-
documented cases of victims acting as calmly, ration-
ally and effectively as possible.
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After the first seconds of shock, people move to
protect what is dearest to them. Some, of course, do
collapse completely or act in ways that endanger their
own and others’ lives. However, one frequent im-
mediate postdisaster phenomenon is the therapeutic
community, when even unacquainted people work
hard together.

Also, before a disaster, many individuals believe
they will be able to control dangerous events—an
illusion of control. When fate spares a person, even
when neighbors are struck, this illusion is strength-
ened.

5.3 After the Disaster

Certain postdisaster cognitive tendencies are unfor-
tunate. For example, some nonvictims see �ictims as
blameworthy, perhaps because they live in (or failed to
move from) the affected area.

Unless the disaster is extreme, most residents do not
move; ties to jobs, family, friends, and the physical
setting result in place attachment, which tends to keep
people in a place even after a disaster.

One interesting postdisaster behavioral change is
the rate of marriage among survivors. A study in the
USA of six large-scale disasters found little evidence of
change, but the huge 1976 Tangshan earthquake in
China had an important effect. Remarriage after the
death of a spouse is traditionally discouraged in China,
but 2,000 of 3,000 widowed people in Tangshan
remarried within a few years, primarily to provide
economic security and to ease personal suffering.

The major outcomes of disasters are, of course,
stress and other mental health problems. Many victims
show signs of post-traumatic stress disorder, but
depression, phobias, and medically unexplained sym-
ptoms such as abdominal pain, vomiting, nausea,
fainting, amnesia, and even paralysis are also seen.

In many ways, victims avoid the overwhelming
reality facing them. For example, those who survived
the November 1985 volcano and mudslide that killed
about 22,000 people in Armero, Colombia often didn’t
want to know the full extent of the tragedy and
resorted to primitive or ‘magical’ thinking styles
(Cohen 1987).

Many studies of mental health after major disasters
have been conducted. The results of 52 studies were
quantitatively summarized in a meta-analysis. Com-
pared to normal conditions, a 17 percent increase in
the rate of psychopathology was found in the wake of
disaster (Rubonis and Bickman 1991). Of course, this
figure is averaged across all the studies. Mental health
problems are greater when more people are killed. For
example, in the Armero disaster major depression and
post-traumatic stress disorder affected about 50 per-
cent of the survivors.

Fortunately, mental health problems appear to
decline with time. However, this does not occur fully

or completely. Among victims of the Armero disaster,
the rate of emotional distress over a four-year period
declined from 65 to 31 percent. One could say that
stress declined by 50 percent, but one could also say
that after four years, almost a third of the survivors
were still suffering. Psychological testing more than 12
years after the great Tangshan earthquake showed
that survivors were still affected.

How can stress be relieved? Survivors must cope
somehow. Some do so by using problem-focused
coping, some by emotion-focused coping, and others
use denial. Each style may help, depending on the
nature of the disaster. When the situation is very
difficult to change, a problem-focused approach may
increase distress. Generally, support from family and
friends helps, but may help only some—for example,
according to one study, men who were not severely
stressed and are offered support by nonfamily mem-
bers who are their seniors.

Survivors appear to follow a three-part social stage
model of coping. After the disaster, victims openly talk
and think about it for about two weeks. In the next
stage, lasting about six weeks, they inhibit talking
about the disaster but continue to think about it.
During this stage, some indicators of distress increase
because victims are thinking but not talking. Finally,
an indefinite adaptation stage arrives, during which
victims neither talk nor think about the disaster. This
does not mean that all the disaster’s effects are over;
symptoms may remain under the surface for years.

Psychologists have tried to model the ways that
authorities and victims will behave during a disaster.
Just as one might study how a new jet design might
react by using a wind tunnel, social scientists work at
predicting behavior during disasters.

6. Conclusions

Reports that extraterrestrial forces from cosmic rays,
planets, and themoon affect humanbehavior probably
are false-positive errors; no plausible mechanisms by
which such forces would influence people have been
advanced. Earthly forces do have important effects on
people. Aggressiveness rises with temperature to a
point and then declines. Ozone levels may influence
violence as well as health. Electromagnetic radiation
appears to affect public fears more than it affects
health.

Nature can be both restorative and destructive.
More research is needed, but it seems to restore by
refreshing attention capacity, improving moods,
facilitating cognitive freedom, increasing a sense of
ecosystem connectedness, providing an escape from
daily life, presenting achievable challenges, offering a
setting for renewed social life, and health through
exercise. Even merely viewing nature apparently is
restorative.
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Attitudes about environmental risk vary with gen-
der, education, proximity, disaster experience, and
media exposure. Once formed, attitudes toward
hazards are, in turn, related to the quality of disaster
preparedness. Laypersons and experts differ dramati-
cally in their perception of risk; efforts toward mutual
understanding are necessary. Bounded rationality,
under-preparation, crisis response, and risk mis-
perception often blunt effective personal action before
and during disasters. During disasters, losses may be
high but individuals generally act in relatively rational
ways. The outcome of disaster is stress in many forms.
Some forms of coping reduce stress better than others.
Community attachment and economic factors often
prevent residents from vacating high-risk areas; they
would rather see governments engage in massive
public works to protect their homes.

See also: Bounded Rationality; Coping across the
Lifespan; Disasters, Coping with; Environmental
Psychology: Overview; Military and Disaster Psy-
chiatry; Nature, Concepts of: Environmental and
Ecological; Post-traumatic Stress Disorder
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Natural Law

Natural law doctrines have in common the idea that
universally valid legal and moral principles can be
inferred from nature—human nature in particular.
These doctrines vary widely in content and method. In
the West, where such doctrines have principally
evolved, natural law began with Aristotle; proceeded
to Rome under Stoic tutelage; merged with Judeo-

Christian theology in the works of St. Augustine and
St. Thomas Aquinas; was later adopted in the Re-
formation andEnlightenment; provided an ideological
basis for the American and French Revolutions; and
continues to exert influence at the beginning of the
twenty-first century.

Natural law, which combines epistemological and
normative elements, has been a continuing concern of
philosophers and theologians in the western world.
Natural law theorists characteristically have asserted
that there are ways of knowing how society should be
ordered and that this knowledge can be derived from
an understanding of the world and of humanity. Many
natural law theorists have attributed the natural order
of the universe to God, but secular philosophers have
also adopted natural law assumptions.

1. History

Natural law thinking originated in Athens with
Aristotle and the Stoics. In the Athenian polis, unity
and diversity provided the thoughtful philosophers of
the Academy and the early historian-anthropologists
with the central question: how can human society be
organized to ensure order and virtue? This question
has remained central in natural law theories, even
though the assumptions and the terms have changed
over time.

Fundamental changes in natural law ideas have
occurred as societies have posed new problems. Nat-
ural law thinking in pre-Christian Rome, responding
to the diversity of the Empire, led to the distinction
between the law of nations and the natural law. This
limited the scope of natural law, while preserving the
Ciceronian idea of fundamental principles. In the
Christian era, natural law was seen as justifying
the authority of the church temporal, throughout the
decline of Rome and the chaos of the Holy Roman
Empire. When the authority of the church was
challenged at the Reformation, major theoretical
developments reflected the changes. Samuel Pufendorf
(1673) and Hugo Grotius (1625) used natural law
doctrine to justify the authority of nation states and to
order their relations in war and peace. And when
monarchical authority, especially the divine right of
kings, came into question, natural law doctrine was
used to justify new democratic doctrines in both
France and America during and after their popular
revolutions. In the modern world, natural law ideas
continue to draw on the tradition and to apply it to
problems posed by a world order struggling to be
born. Some illustrative detail follows.

1.1 Athens

Most natural law theorists acknowledge Aristotle as
the first philosopher to have raised central questions in
this area. While he did not develop a systematic
philosophy of natural law, he did discuss several of the

10388

Natural En�ironmental Psychology



issues that have concerned natural law theorists in the
millennia that followed. Akey question that concerned
Aristotle was whether there is any single moral
standard by which humans can be guided. Aristotle
proposes that virtue is the standard which, if fully
practiced, can provide the highest satisfaction in life.
The term virtue is used with respect to both individual
character and proper relations with others. In re-
lations with others, complete virtue is described as
‘justice.’ It is complete, Aristotle says, ‘because he who
possesses it can employ his virtue in relation to his
neighbors and not merely by himself; for there are
many people who are capable of exhibiting virtue at
home, but incapable of exhibiting it in relation to their
neighbors’ (1987, p. 146).

The polity is the principal means by which virtue is
promoted. While acknowledging that socialization
helps, Aristotle maintains that ‘We shall need laws to
teach us what is right’ (1987, p. 355) and these laws
must be backed by sanction. He further argues that
law must take account of the special circumstances in
each polity, but should be directed toward the single
goal of encouraging virtue in the citizens.

Aristotle declines to say whether virtue is sent by the
gods or whether it is the result of human ‘learning and
discipline of some kind’ (1987, p. 29), but even if the
latter were true, ‘it would appear that that which is the
prize and end of virtue is the supreme good and is in its
nature divine and blessed.’ It is clear from the context
that the duty of generating virtue-promoting law rests
in his view on legislators and that they rarely succeed.
While his is an appeal for a more active state, Aristotle
recognizes that some of the responsibility in the event
of legislative default should be assumed by every
citizen ‘to further the cause of virtue in his own
children and friends, or at least to set before himself
the purpose of furthering it.’

Aristotle suggests that the administration of justice
is in the hands of the magistrate. That role makes the
magistrate ‘the guardian of justice and, if of justice,
then of equality.’ To play that role properly, the
magistrate ‘labors in the interest of others, which is the
reason why justice is called the good of others.’ Since
the magistrate does not assign to himself a larger share
of the good, ‘some reward must therefore be given him
in the shape of honour or privilege’ (1987, p. 166).

Thus Aristotle raised a set of questions that set the
stage for natural law concerns. These ideas were
carried forward by the Stoics in a way that emphasized
individual virtue, rather than interpersonal relations,
the law of the state, or the relation to God. In the
subsequent development of the idea, however, the
Aristotelian questions continued to play an important
part.

1.2 Rome

If the Stoics can claim an important role in the history
of natural law thinking, it is largely through their

influence on the Roman aristocracy. Cicero (106 to 46
BC) was the great orator of the Republican period
and Marcus Aurelius (121 to 180 AD) was the
Emperor who recorded his Stoic philosophy. Their
views of natural law reflected the culture of the
period in which they made their major philosophical
contributions.

Cicero sought in nature a standard by which the law
of any given community should be judged. Recogniz-
ing that the actual law of nations fell far short of this
standard, he urged the use of reason as the method by
which wise men as legislators and magistrates could
make law and justice approach the ideal standard that
inheres in nature. In his view, only one standard of law
can exist. Positive laws that depart from this standard
are not to be considered law at all. ‘It may thus be
clear,’ he declared, ‘that in the very definition of the
term ‘‘law’’ there inheres the idea of choosing what is
just and true’ (1928, pp. 317–391).

Cicero’s formulation of natural law emphasized its
universality. It was the task of Roman law, in his view,
to take account of the distinctive customs and laws of
societies while developing a standard that would apply
to all nations. ‘True law is right reason consonant with
nature, world-wide in scope, unchanging and ever-
lasting.’ He goes on to say that, ‘We may not oppose
or alter that law, we cannot abolish it, we cannot be
freed from its obligations by any legislature, and we
need not look outside ourselves for any expounder of
it. The law does not differ from Rome and Athens, for
the present and for the future, but one eternal and
unchanging law will be valid for all nature and for all
times’ (cited by Haskell 1964, pp. 62–63).

That idea continued to be influential in Rome,
through the time of Marcus Aurelius, and beyond.
During the Empire, however, Stoicism served pri-
marily as a moral guide to individuals, rather than as
a system of social thought. If natural law concepts
survived, they were relegated during the Imperial
period to a lesser role in thought and action. Instead,
the law of nations developed to take into account the
diversity of custom, politics, and military security that
served to provide a legal basis for maintaining the
hegemony of Rome.

Although the Stoic school effectively ended about
the time of Marcus Aurelius, the concept of natural
law continued to live in Roman culture. It was in fact
revived in an important way in the works of St.
Augustine, who utilized the Stoic ideas of individual
virtue and theAristotelian–Ciceronian themeof justice
to be achieved through a universally valid legal order.
These two themes he saw as elements that must serve
the will of God. And the instrument of God’s will on
earth was to be the Christian commonwealth, under
the guidance of the Christian Emperor.

Augustine’s formulation has had a profound impact
on natural law thinking. Unlike Aristotle, he had little
doubt that natural law reflected the will of God.
Drawing on the Hebrew and Greek Scriptures, he
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emphasized the concept of one God whose moral
directives were clearly manifest in the Ten Command-
ments, the words of the prophets, and the teachings of
Jesus. He was able to use the Greek and Roman ideas
in a way that subsumed individual virtue and social
justice as part of God’s will on earth. His synthesis,
surviving the collapse of the Roman Empire, became
the guiding philosophy of medieval Europe. Eight
centuries later, it provided a major foundation on
which St. Thomas Aquinas constructed his cogent and
influential conception of natural law.

1.3 Thomas Aquinas and the Scholastic Tradition

In the medieval period, universities developed in
Europe that revived the traditions of learning that had
virtually been lost after the fall of Rome. Paris in the
thirteenth century was the most active center of
intellectual ferment in all of Europe and Thomas
Aquinas (1225–1275) had access there to the writings
of Aristotle, the teachings of the Stoics, Cicero’s
orations, Marcus Aurelius’ Meditations, and Augu-
stine’s Confessions and City of God. In addition,
Thomas had the writings of two Muslim scholars,
Avicenna (980–1037) and Averroes (1126–1198), and
the Jewish scholar Maimonides (1135–1204). All of
these thinkers helped him to advance an intellectual
synthesis that fit his times and has caught the attention
of scholars and seekers ever since.

As the Renaissance gathered strength, there was
tremendous excitement over the possibilities that
emerged. With the growth of commerce came the
awareness of other civilizations, ancient and modern.
Into the cities came the most inquisitive along with the
most acquisitive. There arose an intellectual and social
ferment in the cities that provided opportunities for
diverse ideas and actions. That newly found freedom
raised again the kinds of questions that had been
formulated and considered in Athens and Rome. It
was in this context that Aquinas rendered his synthesis
of Greek and Christian philosophy.

At the core of Thomas’ social philosophy was the
idea of natural law. This concept provided him with
the strength of two traditions that had been brought
together by Augustine. His system assumed that the
one God was the ultimate authority. For the individual
believer, that provided spiritual support for creative
philosophical thought.

It also helped to gain acceptance by the church of
doctrines that might otherwise have been viewed as
heretical. If God’s law is recognized as the ultimate
authority, Thomas’ systematic theology encouraged
the effort to approximate God’s will by finding in
nature the kind of law that should apply universally.
Human law, he acknowledged, can only approximate
this effort, but the effort must be made.

In this system of thought, many of the ancient
elements are present. The Stoic idea is reflected in that

responsibility devolves on the individual to reason, to
understand, and to implement God’s will. But the
system depends on more than individual virtue. In
addition, it requires the construction of laws that
constrain evil and encourage the good according to
universally valid principles. Those tenets are more
Aristotelian than Stoic. Moreover, Thomas offers the
hope of a natural law that has a place for everyone, or
at least for all who have faith in God—a belief that
follows pre-Reformation Christian teaching more
than Greek or Roman philosophy.

Several points inhere in Thomas’ synthesis. Natural
law exists in nature. It is not overridden or imposed by
God the Creator. It is for humans to understand the
law of nature, and to implement it in the real world
through practical reason. In this way, the individual is
virtuous and human law comes closer to the law of
nature.

The fundamental assumption is that we must
continually strive through the use of reason to ap-
proximate The Heavenly City. The conception of a
just society is one that is fixed and permanent. It is the
duty of the virtuous man to understand that con-
ception and to help implement it. Thomas sought in
this way to help stabilize the society through his
integration of philosophy and theology. Many sub-
sequent commentators have generally used his schol-
astic concepts in this way.

The strength and durability of the scholastic tradi-
tion is manifest in the work of Francisco Suarez, a
Jesuit, who following Aquinas covered many of the
same questions in his extensive work called De legibus
(Concerning the Laws) published in 1612. One point of
interest in Suarez’s work is the suggestion that cir-
cumstances can affect the natural law standard. Thus,
if a person and his family are starving, that condition
makes a difference in what is right for that person to
do. Suarezwould have the right of property overridden
if the need is great enough in such circumstances.
Additionally, Suarez contended that natural law stan-
dards are not limited to the obligatory and the
forbidden. He also talked of the permitted, a concept
that explicitly restored discretion to the virtuous
person. Further, he would temper the absolute power
of the king by reference to the preferences of their
subjects. In these regards, Suarez showed a concern
for freedom, equality, discretion, and judgment, but
without explicitly departing from the scholastic
position.

1.4 Changing Conceptions

A major change in natural law thinking resulted from
the work of Hugo Grotius (1583–1645). Writing in
Protestant Holland, he undertook to justify the Dutch
challenge to the Spanish Empire. Focusing on the
relations between sovereign states, Grotius developed
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new norms which focused on the rights of each nation
to defend its interests, if necessary, through the use of
war. To justify that position, he emphasized the theme
of freedom. Individuals, he maintained, should be free
to pursue their own interests even if they conclude
that those interests could best be served by accepting
slavery. Nations also must be free to choose whether
to fight an enemy or to capitulate. In the rational
pursuit of their self-interest, rational actors must be
free to judge what was best for them. That freedom
should be exercised, however, within certain limits, if
the legitimate interests of all nations were to be
protected. Grotius spelled out when wars were justified
and how they should be fought. In so doing, he
expanded the area covered by natural law and
proposed new ways of justifying its provisions.

It was not Grotius’ goal to abolish war, but to
outline a normative setting within which the parties
could contend. His method provided ground rules for
war, and for resuming peace. In recognizing the
legitimate interests of contending parties, he provided
a way out of interminable wars and enduring enmities.
In this way, he opened the door to peacemaking. As
war becomes increasingly violent in the contemporary
world, Grotius’ suggestions for limiting or preventing
war through international law become increasingly
relevant. Natural law philosophy could play a part in
supporting, if not steering, movement toward a world
rule of law.

Following Grotius, many writers utilized the basic
idea of natural law to justify their views of the world.
Among the prominent authors whose works fit under
this heading are Samuel Pufendorf, Thomas Hobbes,
John Locke, Jean-Jacques Rousseau, Adam Smith,
Edmund Burke, and John Stuart Mill. Each of them
used the concept distinctively, but in so doing they
contributed to the view that there exists in nature some
basis for law that deserves attention. As scholastic
philosophy lost its exclusive ownership of this idea,
others were able to use it to their ends. This trend was
expedited by the social and intellectual movements we
know as the Renaissance, the Reformation, and the
Enlightenment.

2. Natural Law as a Factor in Social Mo�ements

The conviction that there are principles of law to be
discerned in nature can strengthen and consolidate
social movements. Examples of such effects are found
repeatedly inBritish history, in theFrench Revolution,
in the German reform movements of 1832 and 1848,
and in the movement led by Garibaldi for Italian
unification. Even when the term natural law is not
explicitly used, some belief systems claim valid support
for major social change on grounds that a new order is
required by principles rooted in physical, human, or
societal nature. In traditional Chinese culture, for

instance, there is a widely held belief that a particular
regime must be replaced if (as evidenced in natural
disasters such as floods or earthquakes) the mandate
of heaven has been withdrawn from the current
dynasty. Another example is the Marxist idea that
proletarian revolution inevitably leads toward a more
just social order. (For a natural law approach to
Marxism, see Bloch 1977.)

One of the best-known examples is found in the
American Revolution. It is clear from many historical
sources that the leaders and popular supporters of the
American Revolution used natural law to justify
their beliefs. English legal tradition from the time of
the Magna Carta had been suffused with the idea that
valid law must be consistent with nature. Moreover,
the common law continued to provide affirmation of
the view that justice inhered in nature and that it was
the duty of reasonable people to ascertain how the law
of nature applied to any given situation. Against that
background, it comes as no surprise that the colonists
reacted to the injustices (as they saw them) of the
English king as violations of the laws of nature. In that
light, they declared themselves independent of Great
Britain and claimed ‘the separate and equal station
to which the laws of nature and Nature’s God
entitle them.’

Through the years, natural law has demonstrated
remarkable vitality. When a new normative consensus
is forming, natural law can be used to strengthen the
force of agreement. A recent example is found in
Martin Luther King’s letter to white clergy from the
Birmingham jail, inwhich he explained his justification
for breaking the law in opposing segregation. Ad-
herence to just laws he strongly favored, but laws ‘that
relegate persons to the status of things’ are unjust laws.
‘To put it in the terms of St. Thomas Aquinas, an
unjust law is a law that is not rooted in eternal and
natural laws.’

As an example, ‘an unjust law is a code inflicted
upon a minority which that minority had no part in
creating because they did not have the unhampered
right to vote’ (King 1963). The letter contributed
to the passage of the Voting Rights Act in the
following year.

The natural law theme often surfaces when societies
experience new needs whose solution requires a wide
consensus implemented by law. In recent years there
has been a growing awareness of the dangers of
violence in a nuclear world. The answer to such
dangers might well be found in a world rule of law. But
such a legal order, to be legitimate, must be supported
by a widespread consensus. Natural law concepts
might, if adapted to our times, help fill that need.

There are signs of a revival of interest in natural law
that address this problem. One example is found in the
work of John Finnis and Germain Grisez, who have
become leading figures in the study of natural law. In
Finnis and Boyle (1987), they explore the morality of
nuclear deterrent policy using natural law as the basis
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of their critique. In this and their other writings, Finnis
and Grisez modify the scholastic tradition that is their
starting point and move on to a more general
formulation than could have been predicted by
Aquinas. In some sense, their work returns to the
Aristotelian starting points while retaining the inno-
vations that have attached to natural law over its
entire history.

As humanity struggles with serious new challenges,
we can expect to see more examples of this intellectual
history unfolding. Still needed is a way of integrating
the natural law philosophy with the insights and
methods of the social and behavioral sciences. This
article has described the origins and developments of
natural law thinking as it has occurred in different
social settings. Social and behavioral scientists might
well ask whether the idea has enough vitality and
relevance to contribute to the evolution and legitimiz-
ation of a world rule of law.

See also: Aristotelian Social Thought; Aristotle
(384–322 BC); Hobbes, Thomas (1588–1679); Justice
and Law; Law and Morality: A Continental-European
Perspective; Law and Morality: An Analytic Perspec-
tive; Locke, John (1632–1704); Mill, John Stuart
(1806–73); Rousseau, Jean-Jacques (1712–78)
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Natural Selection

It is a well-known fact that the majority of resources
providing the energy for life on our earth are limited.
On the other hand, organisms have the potential for
exponential reproduction. This is easily seen by the
fact that organisms produce more offspring than can
survive. As a consequence, populations are eventually
limited in size because of restriction in access to
resources as, for example food, except if some other
factor of mortality as predation keeps them below
their environmental carrying capacity.

Due to the excess in fecundity of organisms living in
an environment with inadequate resources to support
all the young, organisms compete over such resources.
Competition can be direct, by aggressive interactions
or by defending territories, or indirect, by eating food
that is no longer available to other individuals.
Organisms compete especially with conspecifics, be-
cause conspecifics are most similar in their needs and
use of resources. Such inter- and intraspecific com-
petition is an important although not the only factor
promoting evolution.

Individuals that are better able to cope with such
competition because, for example, they can more
efficiently digest food than other individuals in the
same population, use more energy for reproduction,
and may leave more offspring surviving into the next
generation. If the ability to digest food is heritable, it
will be passed on to the offspring and also improve the
progeny’s reproductive efficiency. Because only suc-
cessful competitors survive and reproduce, any
character that improves such rivalry will spread in a
population. This is in brief how natural selection
works, which is a basic mechanism of evolution (recent
textbooks on evolution by natural selection are Ridley
1996, Futuyma 1998, Stearns and Hoekstra 2000).

1. The Concept of Natural Selection

Charles Darwin (1809–82) was among the first to
formulate a scientific theory how evolution works. As
an explanation for how the diversity of life with so
many species and large variations in characters came
to exist, he formulated the concept of natural selection
(Darwin 1859). Natural selection was his central
principle of how evolutionary change occurs, and it is
still considered to be of paramount importance in
evolutionary biology. Other factors definitely also
play an important role in evolution, as, for example,
genetic drift or chance events, but natural selection of
hereditary variations usually is raised as the first and
main hypothesis to explain even complex morpho-
logical, physiological, or behavioral characteristics of
organisms.

Darwin based his theory on three general obser-
vations:
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(a) Variation: Members of a species typically do not
look alike but differ in some characters.

(b) Heredity: Offspring are more similar to their
parents than to other conspecifics, suggesting that
parents pass on characters to the progeny.

(c) Differential reproduction: Some parents leave
more progeny than others, due to some inherited
characters.

Darwin had developed his theory without knowing
the process of how exactly offspring inherit their
parents’ characters. Gregor Mendel published his
discovery of genes and of the principles of genetics as
a contemporary of Darwin. However, it was not
before the 1930s until the ‘Modern Synthesis’ com-
bined the contributions of genetics, systematics, and
paleontology into a new neo-Darwinian Theory
(Young 1994). Due to the growth of genetics, we
nowadays have detailed knowledge about how genes
encode the information that is given from one gen-
eration to the next. Genes are copied and transmitted
to the offspring when organisms reproduce. The
variation that Darwin observed, thus, is based on
genetic differences among individuals. Within popu-
lations, genes typically occur in two or more alterna-
tive forms, so-called alleles. Different alleles produce
different forms of the same protein and result in
different morphological, physiological, biochemical,
behavioral, or other properties of an organism that
develop through action of genes and environment. In
other words, differences in genotype (the genetic
constitution of an individual) result in different pheno-
types.

As already emphasized by Darwin, given the three
conditions as described before, natural selection
always operates. If different genes or differences in
hereditary characters have an influence on the survival
or reproduction of an individual, such characters also
promote with a high probability the individual’s
offspring survival or reproduction. As a consequence,
an allele responsible for improved reproduction be-
comes more common in the population and will
increase in frequency in the next generation.

Natural selection operates whenever genotypes dif-
fer in their relative contribution of offspring to the
next generation. Generally speaking, natural selection
acts on differences in individual lifetime reproductive
success, and thus results in the maximization of an
individual’s biological fitness. Selection on individuals
will favor alleles that help to build an organism with a
relatively high probability to survive and reproduce
successfully in its environment. Traits that benefit an
organism to maximize its biological fitness function as
adaptations.

2. The Importance of the En�ironment

When natural selection works, a modified trait that
confers higher fitness replaces another version that

now yields lower fitness. This process of individual
selection takes place in a situation with numerous
selective factors, and most traits of organisms, actually
are adaptations to the prevailing environmental con-
ditions. The ecological environment includes both
abiotic features, as climate, salinity, soil type, or
availability ofwater, and biotic factors, as food supply,
prey, predators, parasites, or conspecifics. The features
of the environment that are important differ from
species to species because of their different evolution-
ary histories.

Given that the relationship between genetic dif-
ferences and reproductive success in the natural
environment remains constant, alternative alleles at a
specific gene locus are completely replaced. Environ-
mental conditions, however, can change unpredictably
and over long periods of time. Furthermore, cata-
strophic geologic events as mass extinctions, even if
rare, impose strong forces and have a major influence
on the course of evolution. This is why selection
pressure is not constant over many generations and
why scientists typically study the adaptive value of a
trait by focusing strictly on its current fitness effects.

3. Genetic Variation Arises through Mutations

According to the concept of individual selection
populations should differ in traits. An organism is a
complex system, the development of which is con-
trolled by a genetic program embodied in its DNA, the
genetic material. When the DNA is replicated within
the cell, errors in copying occur from time to time.
Each copying error is a mutation that results in an
altered genotype. If such an alteration changes the
bodily structure or the phenotype of an organism,
natural selection begins to operate on such trait.

4. Natural Selection Explains E�olution and
Adaptation

The process of natural selection explains both evol-
ution and adaptation. It is ‘a process by which the
forms of organisms in a population that are best
adapted to the environment increase in frequency
relative to less well-adapted forms over a number of
generations’ (Ridley 1996). This fact is illustrated
beautifully in long-term field studies of a group of
finches living on the Galapagos Archipelago. This
group of birds became known as Darwin’s finches
because Charles Darwin had been the first to study
them when he visited the islands during his voyage on
the H. M. S. Beagle (1831–36). He had been impressed
by the way how different species of finches differed in
the size and shape of the beak. Already in the 1940s,
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David Lack identified 14 separate species of finches
that differ in the beak, body size, and male and female
plumage. Otherwise, the birds are so similar in
appearance and in behavior that he was convinced
that they were all descended from a single ancestral
species that colonized the Galapagos Islands.

Most of these species can be found on several
islands. The island forms of the same species often also
differ in the same characters that distinguish different
species: in beak, body size, and plumage. Lack
concluded that ‘new species have arisen when well-
differentiated island forms have later met in the same
region and kept distinct’ (Lack 1947). Members of the
ancestral species have colonized one island after the
other. After having arrived on an island they reached
species level due to geographic isolation from other
members of the original founder population. After
they reached species level they recolonized the islands
from which they had come.

Lack also provided evidence that the main beak
differences between the species are adaptations to
differences in diet based on the observation of clear
correlations between a species’ beak size and its
method of feeding. Seed-eating species had heavy
finch-like beaks, the flower-probing species had rather
long beaks, and so on.

The correlation with diet was evident even in closely
related species where the beaks differ only in size, as in
the three species of seed-eating ground-finches of the
genus Geospiza. These species eat many of the same
seeds; however, they also show a clear preference for
different sized seeds in proportion to the size of their
beak. Detailed studies by Peter Grant and his co-
workers have not only supported David Lack’s main
conclusion but also shown that variable environmental
conditions result in changes in mean beak size within
populations even over short periods of time as few
generations (Grant 1986, Grant and Grant 1989).
During longer periods of droughts populations of the
large ground-finch Geospiza fortis declined fairly
dramatically on the island Daphne. This was because
the birds feed on seeds produced by the island’s plants,
and seed production generally is reduced during dry
periods. During the next year, however, the scientists
observed an increase in the average size of the birds,
indicating that survival was not random but that large
ground finches survived better than small ones. The
supply of smaller and softer seeds, which the finches
can feed on easily, soon had been exhausted and the
birds were forced to handle larger and harder seeds.
Larger birds with larger beaks are better able to cope
with the large seeds. As a consequence of strong
natural selection in favor of the larger birds, mean
body size and beak size in the population of Geospiza
fortis on Daphne had increased from one season to the
next. During wet periods as during El Nin� o years,
however, with an excess production of small plant
seeds, small sized birds with relatively small beaks had
an advantage. As a consequence, natural selection on

body size and beak size fluctuates in ground finches,
dependent on the climatic condition and food avail-
ability during a given season.

5. Modes of Selection

The Galapagos ground finches are an example of
directional natural selection. During dry periods
natural selection produces an increase in body size
because larger finches have a higher fitness. If, how-
ever, intermediate phenotypes have the highest fitness,
this mode of selection is called stabilizing or balancing
selection. Here, natural selection acts against changes
of a specific character and keeps the population
constant over time. Birth weight in humans is an
example of stabilizing selection that is generally a
common mode of selection in nature. Babies with a
lower or higher than average body weight at birth do
not survive as well as babies of an average birth
weight. A third possibility is for natural selection to be
disruptive when both extremes of a phenotype are
favored over the intermediate types. Such disruptive
selection may work in sexually dimorphic species, with
males being much larger than females (see Ridley
1996).

Furthermore, there are cases where the fitness of a
phenotype depends on its frequency in the population,
so that the fitness of an individual with a specific
character is not constant in a given environment but is
frequency dependent. In many frogs, males aggregate
during the breeding season near or at ponds and call
for mates, usually during the night. Calling males
attract females that come to the pond to lay their eggs.
Some males, however, are silent and simply remain
near others that are calling and try to grasp and mate
with a bypassing female that approaches a caller.
Calling is energetically expensive, especially when
producing low-frequency calls that are most attractive
to females. Furthermore, calling males sometimes
engage in aggressive fights over access to females.
Males that are silent do not have to pay these costs.
However, the highest benefit is expected for a silent
male in a large chorus of calling conspecifics that
attract a lot of females. If too many males are silent, on
the other hand, no or only few females are attracted to
the site. As a consequence, the reproductive success of
a silent male is dependent on the frequency of calling
males in its environment.

Frequency-dependent selection, thus, can result in
populations containing two—or even more—alter-
native characters or traits. A form of natural selection
that is called heterozygous advantage (or over-
dominance for fitness), however, can also maintain
such a polymorphism. It is the case if individuals
carrying two different alleles at the specific gene locus
(heterozygote individuals) have a higher fitness than
individuals being homozygoes for either of the alleles.

10394

Natural Selection



As a consequence, both alleles are maintained in the
population by the superior survival or reproduction of
the heterozygote. A well-documented example of
heterozygous advantage at a single gene locus is sickle-
cell hemoglobin in humans. It was one of the first
polymorphisms that were understood in terms of its
selection process. Hemoglobin occurs in different
variants with HbA being the normal type. Persons
homozygous for HbS, however, suffer severe anemia
and usually die before they reach adulthood. Hetero-
zygotes have slight anemia, but in parts of Africa
where falciparum malaria is common, they have a
higher survival probability than homozygotes for
normal hemoglobin HbA. Other examples of hetero-
zygous advantage are rather rare, and this mode of
selection does not seem to be a major cause of
polymorphisms in nature.

6. Adaptation as a Compromise Between
Different Selection Pressures

Natural selection has produced many adaptations that
benefit an individual organism. Many evolutionary
and behavioral scientists all over the world have
collected a wealth of information about how indi-
vidual selection has shaped the life of such diverse
organisms as elephants, toads, sticklebacks, dung flies,
or mites (recent text books summarizing such ex-
amples are Krebs and Davies 1993, Alcock 1998).
Nevertheless, when studying such adaptations, how-
ever, it is important to realize that selection from
different environmental factors simultaneously affects
an individual’s behavior. Searching for food in an
environment with predators certainly requires dif-
ferent behavioral rules than feeding in a safe place.
Adaptations, therefore, typically have to be under-
stood as a compromise between different needs of an
organism.

Michael Ryan and his co-workers studied the
mating behavior of the Tungara frog (Physalaemus
pustulosus) on Barro Colorado Island, Panama. Males
of this species are active during the night and produce
rather complex calls, consisting of ‘whining’ com-
ponents that are followed by another component that
can be described as ‘chucks.’ Females prefer males that
call and especially those that produce chucks. Never-
theless, some males do not produce chucks especially
when they are alone or in small groups. Given that a
male’s attractiveness for females depends on chucks,
why don’t they always produce complete calls? The
reason is that Tungara frogs have a special enemy, a
frog-eating bat. Fringe-lipped bats (Trachops cir-
rhosus) track their prey, especially males, by their calls
during the night, and they can better localize males
that produce whine–chuck combinations in compari-
son to males with incomplete calls. The risk of being

eaten by a predator is lower for frogs in large choruses
because a bat has more individuals to choose from.
Males calling alone or in small groups, however, suffer
much higher costs in terms of predation. Thus, by
producing only whining calls, which are less attractive
to females but also harder for bats to locate, they can
increase the probability to survive. During the next
night, they might end up in a larger chorus and have a
better chance to reproduce successfully (Ryan 1990,
Ryan et al. 1990).

7. Sexual Selection as a Special Case of Natural
Selection

Given that individuals ultimately compete over re-
production, selection is typically strong on any
characters that influence an organism’s access to
mating partners. Charles Darwin introduced the term
‘sexual selection’ to describe ‘the advantage which
certain individuals have over others of the same sex
and species solely in respect of reproduction’ (Darwin
1871).

From a biological point of view, males and females
in sexually reproducing species differ in the size and
number of their gametes. Males typically produce a
relatively large number of tiny, mobile sperm cells that
contain mainly DNA and some mechanism to provide
energy so that sperms can move towards an egg within
the female reproductive tract. Females, on the other
hand, typically produce much larger gametes. Such
egg cells are immobile, and besides genetic material
they are also equipped with proteins and carbo-
hydrates as energy stores for the embryo. As a
consequence, the difference between the sexes in the
size of the gametes can be expressed as a difference in
parental investment, the time, energy, and risk that a
parent expends in each progeny. This difference starts
at the level of the gametes, and often is amplified by
nourishment of offspring during pregnancy and ma-
ternal care even after the birth of the offspring. The
energy available for reproduction, however, is gen-
erally limited for each organism. Therefore, invest-
ment in one offspring reduces the parent’s ability to
invest in other or future progeny (Trivers 1972).

A male’s reproductive success is not so much limited
by its sperm production but rather by its access to
females. Thus, males are expected to increase their
reproductive success by mating with as many females
as possible. The fitness of a female, however, that
invests relatively more in each offspring, is likely to be
more reduced by unproductive matings. Females,
therefore, are expected to be more selective in mating
with males. As a consequence, sexual selection is
typically stronger among males, which compete
against each other for access to females. This pattern is
reversed in some species such as seahorses (Syngna-
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thidae) or phalaropes (Phalaropodidae) where males
care for the progeny.

Sexual selection occurs in two types, intrasexual and
intersexual selection. Intrasexual selection refers to
males competing among each other for access to
females. In red deer (Cer�us elaphus) males aggregate
in autumn during the rut—the breeding season—and
engage in roaring contests and parallel marches. Males
gain information about the size and fighting capacity
of a competitor during such contests. Only males in
very good condition can sustain roaring at a high rate
for several minutes, and parallel marches allow judg-
ing each other’s body size. Smaller males usually leave
the area after such contests and avoid energy-
consuming fights that they are likely to lose. Males
that are similar in size and condition, however, engage
in vicious fights with antler-clashing and shoving
matches until the less competitive one flees the ground.
The winning male acquires the group of females the
deer were fighting over, and copulates with them as
soon as they are in oestrous (Clutton-Brock et al.
1982).

Sometimes competition among males over repro-
duction can be more subtle. In species where fertile
females mate with several males as in many insects,
males have evolved extraordinary devices so that their
sperm has an advantage over those of others in
fertilizing the female’s eggs. Male damselflies have a
penis with lateral horns that enable a male to scrub out
a female’s genital tract. This behavior allows removing
sperm from other competitors already stored in the
female’s sperm storage organ before releasing its own
sperm into the female (Waage 1979).

Characters as large size sperm-removing devices or
large horns or antlers confer an advantage over access
to receptive females and, thus, are adaptive. There are
other elaborate male characters, however, as the
peacock’s train that cannot be explained by that
mechanism. In peacocks or in some African widow
birds, males have extraordinarily long tail feathers
that even seem to lower survival because they reduce
maneuverability, the power of flight, and they make
the bird more conspicuous for predators. Further-
more, these male characters do not contribute an
advantage in brood care because males do not provide
resources or other care for the progeny.

It is difficult to explain the existence of such
characters by natural selection. Darwin was well aware
of that problem and suggested that the reduced
survival of males with such handicaps is more than
compensated by the bearers increased advantage in
reproduction because of female choice. Males with
exaggerated traits exist because females prefer to
selectively mate with males with longer or brighter or
more colorful feathers or other characters.

Darwin introduced the term intersexual for this
second type of sexual selection to emphasize that such
characters exist because males compete over being
chosen or preferred by females. The idea that female

choice of males can explain extraordinary characters
like the peacock’s train is intriguing, nevertheless the
question arises why females should do so.

In species where males provide parental care, male
exaggerated traits might enable females to identify
large and competitive males that successfully protect
and care for the progeny. In pied flycatcher (Fidecula
hypoleuca), females prefer males with black and white
plumage over thosewith a duller, browner appearance.
To test whether such preference evolved because
black-and-white males are better able to care for the
progeny, Sætre and co-workers removed the females
and measured offspring growth reared exclusively by
either black-and-white or dull males. Indeed black-
and-white fathers could feed their young better which
consequently had a higher weight than offspring cared
for by dull males only (Sætre et al. 1994).

In species where males do not offer resources or
parental care, the following three main hypotheses
currently are discussed why females choose males with
exaggerated traits.

First, females prefer the trait because it is an
indicator of male health. Hamilton and Zuk (1982)
have suggested that in birds bright or colorful plumage
is a sign of health, because sick or parasitized
individuals cannot produce such a trait. A similar
argument can be applied for other extravagant traits
or behaviors in other animals. Male appearance, thus,
informs a female about the potential sexual partner’s
health or parasite load. If resistance to disease or
parasitic infection is heritable, females pass on the
males’ genes for resistance to their offspring when
picking a male with characters that indicate that they
are parasite-free. This evolutionary mechanism results
in the selection of ‘good genes’ because sons and
daughters may inherit their father’s viability ad-
vantages. Experimental evidence from many species
supports the hypothesis of ‘good genes selection’ by
female preference of exaggerated traits, as in stickle-
backs or barn swallows (Milinski and Bakker 1990,
Møller 1994).

Second, females prefer males with an exaggerated
trait because, again, it is an indicator of male health.
Females use this information to mate with males that
are less likely to transmit lice, mites, fleas, or bacterial
pathogens which typically are harmful to the females
themselves, or to their progeny. According to this
‘healthy male hypothesis,’ choosy females benefit
because they may avoid contagious diseases and
parasites.

Third, in the 1930s the evolutionary biologist R. A.
Fisher suggested the idea of ‘runaway selection’ to
explain genetic benefits for females with preferences
for exaggerated traits in males (Fisher 1930). A choosy
female benefits because her sons inherit a trait that
makes them very attractive to females, and because
her daughters will prefer males with such an attractive
trait. The idea that female mate choice genes and genes
for the preferred male trait are inherited together is the
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basis for the concept of a runaway process: as new
mutations occur, ever more extreme female pre-
ferences and male characteristics spread together in a
population. According to this theory, the adaptive
value to choosy females holds even if the male
exaggerated trait actually reduces the survival prob-
ability of the bearer of the trait. The runaway process
stops only if the trait or behavior gets too costly or
risky. In other words, if the bearer of the trait has such
a low survival probability that he dies before he even
reproduced, natural selection will counterbalance
sexual selection for exaggerated, attractive characters
(for a detailed review of the underlying arguments
based on mathematical models see Andersson 1994).

Natural selection and sexual selection operate
fundamentally the same way. Both forms of selection
require that individuals that differ in heritable
characters differ in the number of surviving offspring.
Although sexual selection is just a special case of
natural selection, Darwin already intended to
emphasize the selective consequences of sexual inter-
actions among conspecifics by introducing the dis-
tinction between the two processes. Sexual selection
explains characters that cannot be understood as
adaptations in dealing with other aspects of an
individual’s environment, such as access to food or
avoiding predators or parasites.

8. Altruism as a Challenge to the Concept of
Indi�idual Selection

Conspecifics are a major environmental factor for
many organisms because they are not only partners to
mate with—in sexual species—but also partners in
competitive and cooperative interactions. It is the
special focus of scientists in the field of sociobiology
and behavioral ecology to study such interactions
among organisms (Wilson 2000). The interesting
aspect here is to understand how individuals in social
species influence each other’s reproduction. In this
context special emphasis is on any behavior where
individuals help others to raise young. Biologists term
a behavior ‘altruistic’ if it increases the number of
offspring produced by the recipient and includes fitness
costs—a decreased number of young produced—for
the acting individual. In many animal species individ-
uals invest time and energy in the care of nonoffspring.
Such behavior is common in social insects, where
many or most members of a society may even spend
their entire life in caring for and rearing the young of
another female (Ho� lldobler andWilson 1990). Helping
behavior or allparental care also occurs in cooperative
breeding birds and mammals (Brown 1987, Stacey and
Koenig 1990, Ko� nig 1997, Solomon and French 1997).
The provision of care to nonoffspring in animal
societies has attracted substantial scientific attention
because of its apparent contradiction to the concept of
individual selection. Can natural selection ever favor

altruistic behavior that decreases the reproduction of
the actor?

In the 1960s, Hamilton (1964) raised the point that
relatedness can be of paramount importance for the
evolution of such altruistic behavior. Hamilton
realized that an individual can maximize its fitness not
only by direct reproduction but also indirectly by
helping kin to produce and�or to rear additional
offspring. With a certain probability—dependent on
the degree of relatedness between the donor and the
recipient of help—such offspring will carry copies of
alleles identical by descent to the helping individual.
John Maynard Smith named this genetical mechanism
kin selection (Maynard Smith 1964). According to
Hamilton’s idea, altruistic behavior is more common
in social groups of related individuals than in groups
consisting of unrelated conspecifics.

Besides this mechanism of kin selection, altruistic
behavior can also evolve via mutualism (each partner
gains fitness benefits by performing the altruistic act)
or reciprocity (as long as the altruistic act is recipro-
cated at some later date, both partners will gain fitness
benefits; Dugatkin 1998). Both mechanisms allow for
cooperation among unrelated individuals, however,
require specific conditions so that the altruistic act is
stabilized within groups.

Natural selection has not only resulted in many
adaptations that benefit individuals in competitive
interactions. It has also produced highly cooperative
behaviors as the phenotypically altruistic behavior of
nonoffspring care, which nevertheless is genetically
‘selfish’ and, thus, adaptive.

See also: Adaptation, Fitness, and Evolution; Cultural
Evolution: Overview; Darwin, Charles Robert
(1809–82); Darwinism; Evolution, History of; Evol-
ution: Optimization; Evolutionary Selection, Levels
of: Group versus Individual; Evolutionary Theory,
Structure of; Human Behavioral Ecology; Natural
Selection; Optimization in Evolution, Limitations of
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B. Ko� nig

Nature, Concepts of:

Environmental and Ecological

1. Introduction

Concepts of environmental�ecological nature can be
minimally understood as ideas about the physical
world that accompany actual or potential sets of

practices. Though scarcely if at all mentioned in the
1937 and 1968 editions of this encyclopedia, the
contemporary significance of the topic in environ-
mental�ecological analysis is a testimony to the in-
creasing sophistication of the field as well as to the
intellectual climate at the end of the twentieth
century—in both cases, fostering an emphasis (some
would say overemphasis) on the meaningful basis of
human–environment relations and not solely their
practical effects and amelioration.

The social and behavioral sciences have entered into
these discussions from a variety of epistemological
positions, especially in recognition of human-induced
environmental change and the changing notions of
nature underlying the natural sciences. Concepts of
nature emerge as, implicitly or otherwise, concepts of
nature-human relations (Williams 1980); ultimately,
one of two broad positions—human distinctiveness
from nature (the prevailing position), or human unity
with nature—lies just beneath the surface. In addition,
the unstated question ‘Whose concepts of nature?’
must be acknowledged, pointing to the considerable
potential variety among individuals, societies, and
epochs, and thus to the limited though privileged
voice of any writer seeking to provide a definitive
treatment.

The word ‘nature’ itself is etymologically rich,
suggesting its conceptual breadth over time. Nature
comes from the Latin natura, which is derived from the
verb ‘to be born’ (e.g., natal comes from the same
root). There have been three different though inter-
related and progressive senses of the English use of the
word nature through time (Williams 1983). From the
thirteenth century on, nature meant the essential
quality or character of something, such as the nature
of a person or of mortality. Beginning with the
fourteenth century, the word was also used to rep-
resent the inherent force directing the world and
human beings, as in ‘the way of nature.’ Not until the
seventeenth century—relatively recently in English
language usage—did the word nature also mean the
physical world as a whole, the meaning adopted in
this article.

Thus, historical usage suggests an important
development from nature as quality or process to
nature as an all-encompassing thing, with profound
implications for the way both people (‘human
nature’) and the biophysical world (‘Nature’) are
viewed.

2. Concepts of Concepts of Nature

Thinking about concepts of nature raises several
important philosophical and theoretical issues. Is, for
instance, the whole project guilty of idealism by subtly
imputing causal priority to consciousness versus prac-
tice? One example could be the thesis proposed by
Lynn White (and debated endlessly thereafter) that

10398

Natural Selection



ideas inherent in Judeo-Christianity are the root of
contemporary environmental crisis (White 1967). Or,
as a related issue, does this project tend to assume the
existence of an excessively homogeneous and rather
simplified set of meanings among people in its general
statements? And to what extent does it foster a
politically naı�ve view of social relations by suggesting
that concepts are largely a matter of free individual
choice? Additionally, are concepts of nature of pri-
marily evolutionary origin, as has been suggested with
respect in the biophilia hypothesis (Kellert and Wilson
1993), or is their basis cultural? The list of potential
issues goes on and on.

One issue in particular has dominated recent dis-
cussion and debate over concepts of nature: the
question of their epistemological status. Do concepts
of nature reflect, more or less faithfully, the real state
of nature? Or are concepts of nature better understood
as rooted in and constructed out of particular places,
peoples and times? The two positions may not appear
to be entirely contradictory, but they have served as
opposing poles to which the bulk of recent intellectual
positions have stubbornly clung, and indeed their
respective abstract and practical commitments often
differ markedly. The debate between realist and
constructivist positions is beneficial because it forces
practitioners of the environmental�ecological sciences
to think carefully about the knowledge they generate,
and specifically how to unify or harmonize knowledge
related to human–environment interaction drawn
from the natural sciences on one hand, and the social
sciences on the other.

2.1 Realism and Constructi�ism

Realism is the default epistemological position on
concepts of nature taken in lay life and the bulk of
scholarly work. Realism involves the assertion that
reality exists and is knowable. In terms of concepts of
nature, most realists would argue that they can be
evaluated in terms of their truth-content, and that in
the most common and general account this truth-
content can be derived from comparing truth-state-
ments to reality to see whether or not they faithfully
correspond (see Realisms and their Opponents: Philo-
sophical Aspects; Truth, Verification, Verisimilitude,
and E�idence: Philosophical Aspects). As applied to
environmental issues, realism generally underscores
efforts to separate ‘ecofacts’ from ‘ecofiction’ (Baar-
schers 1996) in developing a scientifically grounded
basis for environmental policy.

Realism is so diffuse a premise in the physical and
biological sciences and their public uptake as to sound
obvious, without conceivable opposition. Yet the
realist position has been challenged in the last few
decades. The constructivist challenge lies in the com-
bination of two recent movements in the social sciences

(see Theory: Sociological): (a) an interest in meaning
(vs. action or behavior alone) as an object of analysis
and interpretation (vs. explanation or prediction) as a
goal of analysis, and (b) a turn toward greater
reflexivity and self-criticality. Combined, these
movements have resulted in a desire among social
scientists and humanists to examine the cultural and
related political contexts of the truths underlying
contemporary environmentalism, and to question the
notion that natural science as the site of production of
such truths stands aloof from these contexts.

Constructivism (also called social constructivism or
constructionism) is not, as its detractors charge, a
metaphysical position that reality only exists in the
form of ideas in our heads, but rather an epistemo-
logical position asserting that there is no other way to
make sense of this reality than by invoking ideas, and
that these ideas have a significant though generally
overlooked human (cultural, political, and so forth)
dimension to them. Far from reflecting—more or less
accurately—reality, knowledge and truth are thus
constructed (hence the term constructivism) on this
account, and differences in truth-statements arise not
simply out of variably-accurate reflections of reality,
but rather from different human contexts (interests,
values, systems of meaning, and so forth). To a
constructivist, the difference between ecofacts and
ecofiction may indeed legitimately be a matter of
opinion, as the rules designating the dividing-line are
themselves constructed by people. In effect, the con-
structivist turns the realist question ‘What is the truth
about this environmental issue’ into ‘Whose truths
about this environmental issue are being portrayed as
the truth?’—clearly a frustrating and deeply worri-
some turn to the realist, for whom defense of truth
plays a far purer motivational role.

2.2 The Debate and Possible Rapprochement

The terms of the debate between realists and con-
structivists have not been equal in numbers or clout,
with realists generally playing the status quo, Goliath
role, and constructivists the upstart, David role.
Indeed, the very paucity of environmental publications
on this debate underscores the implicit dominance of
realism as a mode of understanding concepts of nature
as derived from natural science and appropriated by
the public and decision-makers. With beginnings in
the 1980s and an outpouring of publications in the
1990s, scholars of a more constructivist bent set out to
question the realist premises underscoring environ-
mental science and environmental concern (e.g.,
Williams 1980, Wilson 1992, Bennett and Chaloupka
1993, Evernden 1993, Milton 1993, Simmons 1993,
Cronon 1995). The arguments were varied, but at their
heart was an understanding of environmental ‘truths’
so deeply woven into history, politics, and culture that
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the whole project of environmentalism-founded-on-
facts was challenged.

The response by environmental realists—the ‘silent
majority’— was for the most part disregard. Only a
few publications (e.g., Soule� and Lease (1995) have
been explicitly devoted to countering constructivism
in the environmental arena. Yet, as the roots of
constructivism lie outside of the environmental arena
per se, so has the debate primarily taken place on
terrain outside of environmental�ecological sciences,
most notably revealing itself as the so-called ‘Science
Wars’ battle (Gross et al. 1996, Ross 1996), in which
environmental issues have been but one part of a much
larger epistemological conflict over the status and
privilege of science as a preferred method for obtaining
truth. The argument of realists in these contexts has
been to question what they believe are the relativistic
or ‘anything goes’ implications of constructivism, and
to reassert the primacy of reason as a guiding principle
for the discovery and application of truth—a position
that clearly has strong resonance in the environmental
arena as well (Ehrlich 1996, Lewis 1996).

Although the premises of realism and construc-
tivism seem quite distinct, their more naı�ve or strident
versions share an important epistemological flaw in
hyperseparating the object of knowledge from the
knowing subject. Any attempt at gaining knowledge
necessarily involves the interaction of subjects (e.g.,
scientists) and objects (e.g., biophysical nature). The
debate between realism and constructivism reveals
that concepts of nature have unfortunately suffered
from accounts that deny or downplay this relation-
ality, thus being too closely attached either to the
object of knowledge, on the realist account, or the
subject of knowledge, on the constructivist account.

Thankfully, concerns with subject�object dualism
are diffuse, and have led some scholars to define forms
of environmental realism and constructivism based
more on a relational sense of subject�object epis-
temological interaction (Plumwood 1993, Hayles
1995, Soper 1995, Proctor 1998). Nonetheless, the
institutionalized hegemony of objectivist approaches
will no doubt encourage Davids to slay this Goliath
rather than facilitate the much needed discussion
between the two,working towards fashioning concepts
of concepts of nature that satisfy the demands of
relationality.

3. Nature in the Era of En�ironmental Change

The late twentieth century ushered fully into public
consciousness an era of environmental change
(Dunlap et al. 1993), increasingly at regional and
global scales, with profound implications for popular
concepts of nature and their influence by the
burgeoning institution of science (see Human–
En�ironment Relationships).

3.1 From Plato to Princeton

Popular concepts of environmental change build upon
a long history of interest in the ways societies have
conceived and transformed nature, and concern
stretching back as far as Plato (Wall 1994). Clarence
Glacken has traced three persistent ideas as they
weave through several millennia of western history
from the fifth century B.C.E. to the eighteenth century
C.E.: the idea of a designed nature, of the influence of
nature on culture and of culture on nature (Glacken
1967); the last of these three ideas links with cur-
rent discussions over anthropogenic environmental
change. Glacken argues that this idea long existed in
embryonic form attached to the notion of a designed
earth: the human race could be seen as fulfilling its
‘God-given mission of finishing the creation, bringing
order into nature, which God, in giving him mind, the
eye, and the hand, had intended that he do’ (p. viii).
Yet it did not come into its own until relatively
recently in western history: Glacken cites the first
detailed treatment as George Perkins Marsh’s Man
and Nature (1864). From Marsh one can draw a direct
link to the present, through the mid-1950s volume
Man’s Role in Changing the Face of the Earth (based on
a ‘Marsh festival’ symposium at Princeton; see
Thomas 1956). Its contemporary successor, affection-
ately known as ET, The Earth as Transformed by
Human Action (Turner et al. 1990), was the first
volume in which environmental change was system-
atically studied at regional and global scales, and
represents a transition between the intellectual con-
cerns culminating in Princeton and the concerns of
recent global change science.

This increasing scholarly emphasis dating from the
mid-nineteenth century onwards mirrors increasing
rates of transformation of nature: fully half to nearly
all of the extent of major forms of environmental
change since the beginnings of human history have
occurred in this relatively short period (Kates et al.
1990). Indeed, the ‘domination of nature’ thesis elab-
orated in the mid-twentieth century by critical theo-
rists (Horkheimer and Adorno 1972, Leiss 1972), and
recently expanded by ecofeminists, social ecologists,
and others, could only have arisen in such an era of
rampant industrial transformation of nature. G. P.
Marsh’s masterful account reminded his sanguine
nineteenth-century contemporaries of ancient ravages
upon the biophysical world, as well as the dangers
inherent in more recent proposed and completed
anthropogenic transformations (Marsh 1864). In the
face of this tremendous human impact, however,
Marsh’s moral sensibility was complex; ultimately,
Marsh ended with the rhetorical question ‘whether
man is of nature or above her,’ though the text
suggests his mind had long been made up in favor of
human distinctiveness from nature. As with Marsh,
the Princeton symposium featured a paired celebration
and condemnation of the human transformation of
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nature, with final essays betraying a strong flavor of
concern. From Plato to Princeton, then, accounts of
the human transformation of nature were straight-
forwardly normative as well as scientifically descrip-
tive, with the role and accountability of humans front
and center.

3.2 Global Change

Though interest and concern over the impact of
humans on nature has grown in recent decades, the
bulk of scholarly research has largely displaced
humans from the center of the problematic in favor of
earth processes, resulting not so much in a fuller
understanding of the human role in transforming the
earth as a more complex account of the earth system
which long precedes, and dynamically responds to,
human perturbations. Physical (and, to a lesser and
more recent extent, life) scientists have played a major
role. Atmospheric research in particular has, for
political and scientific reasons, been central, beginning
with the International Geophysical Year of 1957–8
(Fleagle 1994). More recently, the International Geo-
sphere-Biosphere Program (IGBP) was created to
synthesize information and promote systematic in-
tegration of models of earth processes.

Yet climate change has received primary emphasis:
the US Global Change Research Program
(USGCRP), for example, was launched in 1989, with
roughly two-thirds of its annual funding emanating
from the National Aeronautics and Space Admini-
stration (NASA) and the same amount devoted to
space-based data gathering and data management, as
compared to less than 10 percent of the USGCRP
budget devoted to social science dimensions. Indeed,
the bulk of ‘human dimensions of global change’
research has emphasized the human response to global
environmental (primarily climate) change, and most
studies which have included humans as causes of
environmental change greatly simplify their social
dynamics, modeling them primarily as biophysical
agents. The tremendous influence of Climate Change:
The IPCC Scientific Assessment (Houghton et al.
1990), published around a fever-pitch period of scien-
tific predictions and policy pronouncements on the
specter of global warming, further confirmed this bias.

The distance between Marsh and global change
research is unmistakable, but it is not merely one of
increased scientific sophistication. Also at work is a
mode of understanding environmental change—a
concept of nature andnature–society relations—where
moral complexities yield to biophysical complexities
(which have in many cases yielded to climatic com-
plexities!), at ever-greater scales of abstraction from
specific human social contexts and landscapes. Brian
Wynne has noted (1994 p. 171):

As the geopolitical reach of environmental science has become
more and more expansive, its intellectual temper has become

more reductionist … Whereas [the 1987 Brundtland Com-
mission] articulated a basic political, moral and social
framework from which to define policies for environmentally
sustainable global development … IPCC began from a
scientific origin—defining and managing a sustainable
climate—from which should be derived the necessary social,
economic, and other policies for survival.

3.3 E�aluation: Nature �s. Culture

Have human impacts on nature been good or bad?
Concepts of nature concern not only what nature and
nature–society relations are but what they ought to be,
and it would be a mistake to infer from the above that
moral questions have vanished from the temporal
horizon. Yet, as with the global aspirations of en-
vironmental change research, they have taken on a
particular scale. As Anne Buttimer argues (1993 p.
216):

With [the predominance of rational-scientific inquiry] has
come a peculiar paradox: a penchant for describing the earth
in literal, materialist, and reductionist terms, on the one hand,
yet a penchant for a totalizing, generalizing approach to
normative action on the other.

Perhaps sweeping normative generalizations about
nature are not new, as Marsh’s Man and Nature
suggests; yet simply considering the prominence of
planetary-level concern in major events (Earth Day;
the UN ‘Earth Summit’ of 1992) and popular publi-
cations (e.g., Earth in the Balance [Gore 1993], Healing
the Planet [Ehrlich and Ehrlich 1991], and countless
others), it is clear that these generalizations are
increasingly broad in their audience and spatial scale.
The desire to ‘think globally’ is laudable; what is more
problematic is the gulf between nature and culture
implied in the process by which people have come to
think globally. The popularization of global environ-
mental change research in policy issues such as global
warming has led to a predominantly nature-based
point of departure in understanding and evaluating
human impacts marked by a good deal of doomsaying,
which in turn has fostered a counter-moment of
cornucopians championing human ingenuity (see
Cassandra�Cornucopian Debate).

Similarly, environmental ethicists have struggled
over whether concern for nature ought to be rooted in
values connected to culture (anthropocentrism) or
nature (biocentrism and ecocentrism), with similar
doses of skepticism of one for the other (Rolston 1988,
Callicott 1989, Norton 1991, Weston 1994). Still
others such as deep ecologists have challenged this
hyperseparation of nature and culture, replacing it
with a monist sense of Self as including but moving far
beyond the individual person to encompass all of
nature—a ‘solution’ to the problem of nature�culture
dualism most will find, practically-speaking, unin-
telligible (see Ecology, Deep). It is apparent that the
nature–culture dualism implicit in this era of en-
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vironmental change has led to conceptual troubles
among those who have attempted to define an alterna-
tive to human distinctiveness vis-a� -vis nature.

4. Nature and Metaphor in Natural Science

The reality of environmental change and the role of
scientists in explicating it to the public have given them
a particularly influential voice in defining nature. Yet
the very metaphors that underscore research on nature
in physical and biological sciences have increasingly
been challenged by scientists themselves, with im-
portant potential implications for how people will
understand nature in future.

The Greek root of metaphor means to transfer or
carry, and suggests how a metaphor transfers a
complex reality onto a simple, meaningful substrate.
Metaphor is the inescapable way of viewing the world
as if it were a this or a that; particular metaphors
convey certain benefits as well as liabilities. Metaphor
is the a priori ground upon which facts are assembled;
to assert the metaphorical basis of facts is not to deny
the possibility of interrogating their truth-status as
much as to admit their dependence upon simple
(metaphorical) truths for interpretation.

4.1 The Mainstay: Mechanism

Mechanism has, by all accounts, been the dominant
metaphor for nature over the last three centuries
(Merchant 1980, Buttimer 1993). Mechanism is, quite
simply, a way of understanding the complexities of the
biophysical world by thinking of this world as if it were
a machine or mechanical system. The rise of mech-
anistic thinking has generally been attributed to
Cartesian metaphysics, Newtonian physics, and par-
allel movements in the development of science, ration-
ality and nature-society relations during the seven-
teenth century and afterward. Mechanism as a meta-
phor for nature has had many significant impacts—in
fact, it is closely allied with the subject�object and
culture�nature divides noted above. One of key
importance to environmental�ecological science con-
cerns implications for determinism and control: mech-
anism presumes that nature, like a machine, follows
strict deterministic rules, and that to the extent that
scientists can uncover these rules nature can be
controlled or managed predictably. In short, mech-
anism paints a picture of nature as subject to manip-
ulable necessity versus capricious chance, a quite
fundamental premise for science, and more particu-
larly its application to engineering and technology.

4.2 New Metaphors?

As with any metaphor, mechanism has conveyed both
benefits and liabilities. With the tremendous power of

technology in controlling and harnessing nature for
human ends has come a whole host of goods and evils,
as requires little recounting here (see En�ironmental
Sciences). In particular, the mechanistic assumption
that nature is more a creature of necessity than chance
has increasingly been challenged by the failures and
surprises of its technological applications (McPhee
1989).

Though natural scientists have by and large been
comfortable with adopting the language of mechanism
in their work, they have increasingly been concerned
about its overly deterministic impulse, a confidence in
completely explaining nature and deriving predictive
capacity that sounds more resonant with the heady
days of science and technology in the early to mid-
twentieth century than the present. Some of the most
important debates among ecologists in the twentieth
century, in fact, betray the tension between necessity
and chance, as in that between the Clementsian notion
of tightly-coupled communities of species governed by
equilibrium and the Gleasonian notion of these com-
munities as loose affiliations of individual species
which simply happen to be together at a particular
place and time (Barbour 1995).

In recent years ecology seems to be moving from
mechanism and its steady-state models toward an
appreciation of nature’s inherent dynamism and sur-
prise (Botkin 1990). More broadly, Robert Ulanowicz
(1997) has proposed to replace mechanistic deter-
minism with a probabilistic view (derived in part from
Karl Popper) that suggests how strict adherence to
either necessity or chance denies the ways in which
ecosystems develop certain consistencies or order out
of chaos. Many natural scientists concerned with
modifying determinism have been inspired in part by
complexity theory, which has demonstrated the po-
tential asymmetry between explanation and prediction
in that simple rules can generate unpredictable be-
havior (‘determinate complexity’) in ecological
systems (May 1973). Complexity theory has been
extended to particular concerns in the ecological
sciences, such as questions related to species diversity
and conservation (Pimm 1991; Levin 1999), as a
manner of reframing mechanistic determinism and its
implications for predictability and control.

On the popular front, mechanism has not so much
been regarded as a metaphor as an increasingly
indefensible ‘truth’ about nature that must be sup-
planted by a truer metaphor. Indeed, mechanism has
never fully displaced other metaphors in the biological
sciences, such as the notion of nature as organism that
has inspired the ‘Arcadian’ tradition of a holistic,
spiritual, anti-technological ecology (Worster 1977).
Organicism has increasingly been presented as the
perfect alternative—witness, for instance, the enor-
mous popularity of the notion of the earth as a self-
regulating ‘organism’ or Gaia (see Gaia). Yet a more
thoroughgoing animistic (i.e., nonmechanistic, though
not necessarily organismically integrated) notion of
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nature would necessitate a fundamentally different
way of knowing nature—primarily though encounter,
‘feel,’ and empathy—and a whole different derivative
language, with its own set of inherent strengths and
liabilities, the latter of which are unmentioned among
its champions (e.g., Abram 1996). In addition, advo-
cates of the need to move beyond mechanism fre-
quently adopt mechanistic language to describe their
position: for instance, Botkin states ‘We can leave
behind the metaphors of the machine … and can
arrive … at a new organic view of the Earth, a view in
which we are part of a living and changing system
whose changes we can accept, use, and control’
(Botkin 1990 p. 189). Just as necessity and chance are
both important ingredients in understanding and
living with nonhuman nature, the metaphor and
language of mechanism can never be fully supplanted
by some nonmechanistic alternative. Ultimately, con-
cepts of nature that derive from more sophisticated
interweavings of necessity and chance than either
classic mechanism or its supposed alternatives will
afford better understandings of biophysical reality.

5. Conclusion

What has been covered above is admittedly limited.
There will be other debates around other dualisms and
derivative boundaries related to concepts of nature,
such as the distinction between what is natural versus
artificial in both the biophysical and human domains
(Robertson et al. 1996), especially given the impli-
cations of genetic research and technology. These
divisions are not unrelated: all derive in part from the
question of the status of humans vis-a� -vis nature. The
prevalent notion of human distinctiveness from nature
has fed the hyperseparation between nature and
culture, between nature as object of knowledge and
humans as knowing subject, between nature as guided
by brute necessity and humans as guided by free will.
These schisms have accompanied the human trans-
formation of nature, most scientific and popular
ideas of nature, and indeed even the problematic
division between the natural and social sciences. The
alternative notion of human unity with nature, arising
in cases such as deep ecology, biophilia, ecocentrism,
Arcadian ecology, and Gaia theory, are limited in their
own right as noted above. In some ways, however,
both human distinctiveness from, and unity with,
nature are defensible positions; the choice is thus less a
clear either�or than a paradoxical both�and.

It is unlikely that epistemological debates over
concepts of nature and conflicts over the human
transformation of nature will soon end; nor will the
emerging concepts of nature in the natural sciences go
unnoticed. These issues will matter greatly for the
practice and uptake of environmental�ecological sci-
ence. Concepts of nature are not mere epiphenomena
in the social scientific analysis of the environment;

they matter through and through. Thus it also matters
to formulate better concepts of nature than those that
have predominated over the last few centuries. In this
regard, the primary impediment encountered is the
influence of pervasive and persistent dualisms—
dualisms which are observed not only in defense of
status quo scientific and popular concepts of nature
but in opposition as well, either by flip-flopping from
one pole to the next or by implicitly adopting the
language of one pole in defense of the other. Yet
dualism is not going to be replaced by some grand
monistic synthesis as much as a more diffuse rec-
ognition of the historically-embedded asymmetries
and hyperseparations of subject and object, culture
and nature, and necessity and non-necessity that have
largely precluded more considerate, relational, and
ultimately reflexive accounts of nature.

See also: Critical Realism in Geography; Environ-
mentalism: Philosophical Aspects; Nature–Society in
Geography; Social Constructivism
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J. D. Proctor

Nature–Society in Geography

Nature–society or human–environment relationships
have been part of geography since antiquity. The
modern foundation of their study in geography,
however, was established in nineteenth century Ger-
many. The themes of human impact on and ad-
justment to the physical environment were articulated
by German geographers, with various claims that
these relationships, broadly interpreted, constituted
the identity of the discipline. For a brief period in the
early twentieth century, a particular definition of the
relationship (environmental determinism) formally
dominated geographic education in the USA. The
association of determinism with geography relegated
nature–society studies to the margins of the discipline.
By the middle of the century a spatial–chorological
identity for geography was largely unchallenged, des-
pite various alternative nature–society visions to deter-
minism. By the late 1970s, however, nature–society
studies had returned to geography in a significant way,
building from interests that helped to give rise to cul-
tural ecology and risk-hazard studies as well as several
other subfields of study. Entering the twenty-first
century, nature–society geography has grown signifi-
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cantly in the number of its practitioners and research
influence, exploring the range of perspectives found in
the human sciences and humanities. Its rebirth, which
coincides with renewed public interests in the nature–
society condition, resurrects the various identity issues
raised in Germany in the nineteenth century and chal-
lenges the discipline to situate its spatial–chorological
and nature–society visions equitably.

1. Roots of the Theme in Geography

Ancient geography (Greek geographia, meaning writ-
ing about the earth) involved descriptions of the earth,
serving to compile knowledge of places not exper-
ienced in everyday life and as found in travel and
exploration. All places contain ‘nature,’ and most are
occupied or used in some capacity by our species. It is
not surprising, therefore, that ‘complete’ geographies
documented the human and environmental character
of places, at least as this understanding could be
derived from observing places (Glacken 1967). This
substantive interest, in various intellectual forms,
remains throughout the history of geography, al-
though it continually struggles with other identities of
the discipline in the search for its intellectual niche.

2. German Foundations of Modern Geography

The nineteenth-century organization of knowledge
within European academe shaped modern geography.
This reshaping took place at time in which the formal
study of geography was especially vibrant inGermany,
and the competing views expounded by German
scholars during that century remain essential, if
contested, elements of the discipline’s identity in the
twenty-first century.

2.1 The Spatial–Chorological Science

Immanuel Kant (1724–1803) laid the foundation for a
spatial or chorological identity: geography provided
integrative understanding through a focus on the
spatial attributes and relations of phenomena as they
were arranged in areas, regions, or space (Tatham
1951, p. 40). This vision was elaborated in three ways
by Karl Ritter (1779–1859), Ferdinand von Richt-
hofen (1833–1905), and Alfred Hettner (1859–1941),
among others: geography was the science of areal or
regional differentiation (and, hence, the need to bound
or demarcate areas to inform understanding), the
history and particularities of places (chorography),
and distribution studies. These various identities,
collectively labeled chorology, tended to stress ge-
ography as a discipline based largely on a shared
approach to study, more so than its substance. This
‘unique’ quality, shared with history, the chrono-
logical science according to Kant, marked geography

as an exception to the ‘systematic’ disciplines. This
status is one with which geography has consistently
struggled.

2.2 The Nature–Society Science

Building on the natural histories of Comte de Buffon
(1707–88), Johann R. Forster (1729–98), and Johann
G. A. Forster (1754–95), an alternative identity of the
discipline was championed by other nineteenth-cen-
tury geographers, if not always explicitly. Alexander
von Humboldt (1769–1859) set the stage for this vision
of geography through such works as Cosmos (Sketch
of a Physical Description of the Uni�erse), which
documented the ‘unity in diversity’ in nature, or how
diverse phenomena, including humans, give rise to
ordered, functioning landscapes (akin to the modern
use of landscape in ecology). Humboldt was not
especially interested in defining geography or articu-
lating approaches within it, but he recognized three
divisions of knowledge about nature, one of which he
called geognosy (earth science) and which dealt with
the spatial distribution and relationships of phenom-
ena (Dickinson 1969, p. 24). This recognition and his
research approach, which involved bounding the
landscape (creating an areal unit) in question, led
some to the conclusion that Humboldt’s vision of
geography was consistent with chorology. This con-
clusion, however, trumpets the spatial qualities of his
approach over the substance of his interest, landscape
order and function.

Unlike Humboldt, Frederich Ratzel (1844–1904)
was keenly interested in the identity of geography and
championed the view that the discipline should be a
systematic science, complete with a phenomenon of
study. This phenomenon was the nature–society re-
lationship and constituted the identity of the relation-
ship (Dickinson 1969, p. 65, Tatham 1951, p. 64). In
Anthropogeography: Introduction to the Application of
Geography to History (1882), Ratzel advanced a
science of reciprocal relationships between nature and
society in which the distribution of cultures (his
students employed ‘cultural area’ before the term
emerged in anthropology) was predicated on a Dar-
winian-influenced notion of the capacity of different
societies to adapt to their physical surroundings, also
referred to as landscape. Ratzel focused on human
adjustments to and manipulation of natural resources
and environmental conditions, although subsequently
others would reverse this orientation.

Other German geographers of the time followed
partially, if not fully, the Ratzelian view. Otto Schlu� ter
(1872–1952) found fault with the environmental orien-
tation in the emerging nature–society thought
(Dickinson 1969, p. 126), but saw the scope of
geography as understanding the ‘visible’ landscape,
not as a bounded area but as the nature–society
relationships shaping it (Livingstone 1993, p. 264).
Albrecht Penck (1858–1945), among others, found
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merit in this view, favoring a landscape-led geography,
and his meaning of landscape appeared to be closer to
Schlu� ter’s than to that of an areal unit (Dickinson
1969, p. 110). From this point onwards, landscape
would hold different meanings to different geo-
graphers. Regardless of the specific definition used,
the landscape concept invariably implied a collection
of organic and inorganic phenomena whose inter-
relationships gave rise to some meaningful areal ident-
ity on the earth’s surface, be it a coastline, system of
cultivation, or urban settlement.

2.3 Ties Between the Two Views

In spite of a nonunified identity for geography, the
German founders of the modern discipline linked
chorology and nature–society. The nature–society
proponents did so by focusing their relationships on
landscapes, replete with its various meanings, which
required defined areal units. Exemplary of these ties
was the Ratzel-influenced French geography of the
time. Vidal de la Blache (1845–1918) and, to a lesser
extent, his student, Jeans Brunhes (1869–1930), organ-
ized the French discipline around the nature–society
relationship, emphasizing a ‘possibilist’ position to-
ward it—human choices to environmental settings.
The French approach, however, focused on these
relationships as they were manifested in small areas
and reported on them through regional monographs.
In this way the relationship in question was tied to
area or region, akin to the landscape. German chorol-
ogists, in contrast, invariably called for the exam-
ination of nature–society conditions as part of the
study of the place, area, or region. Ritter’s own work,
Erdkunde, is exemplary, as registered in the subtitle
(Earth Science: in Relation to Nature and the History of
Man) and in the text: ‘The earth and its inhabitants
stand in the closest reciprocal relations, and one
cannot be truly presented in all its relationships
without the other’ (in Tatham 1951, p. 44).

3. The Geographic Influence or Geographic
Factor

The nature–society position vied for the sole identity
of the discipline as it emerged in the USA during the
early part of the twentieth century. There, geography’s
birth was profoundly influenced by William Morris
Davis (1850–1934), a geomorphologist of no small
repute, who created a geography program within
geology at Harvard and was the force behind the
creation of the Association of American Geographers
(1904), serving as its President three times. He increas-
ingly came to view geography as the study of inorganic
(nature) controls over the organic (society). In his 1905
Presidential Address to the Association of American
Geographers, he not only made the case for the study

of this relationship as the defining element of ge-
ography, but also was totally dismissive of the choro-
logical position, disposing of it in two brief sentences.

There is so little support for this narrow view of the subject
[location] to be found in modern geographical books that it
need not be further considered [and] … if geography were
only the science of distribution, that is, the regional aspect of
other subjects, it would be hardly worth while to maintain the
study of geography apart from that of the subject whose
regional aspect it considers (in Johnson 1954, p. 9).

The strength of Germanic influences on Davis is
unclear. He referenced and critiqued German geogra-
phers, but his views of geography may have been
more strongly affected by the Darwinian and neo-
Lamarckian fervor of the time and the search for
organic analogy (Livingstone 1993, pp. 203–5). His
position was shared, even anticipated, by a number of
highly productive geographers who were well versed
with the German traditions, none more important
than Ellen Churchill Semple (1863–1932) of Clark
University and University of Chicago. Mentored by
Ratzel, she became enamored with the theme of
geographic influence or the geographic factor as articu-
lated in Influences of Geographic En�ironment
(1911). She was joined in this vision in the USA by
such luminaries as Ellsworth Huntington (1876–1947)
at Yale, a prolific author who sought to understand
the history of regions through the lens of climate (e.g.,
Ci�ilization and Climate, 1915), and abroad by Griffith
Taylor (1880–1963), among others, who sought to
explicate the controlling constraints of environment
on human occupation of different lands (e.g., Aus-
tralia, a Study of Warm En�ironments and Their Effect
on British Settlement, 1941).

Taken as a whole, this group of geographers paid
little, if any, attention to alternative or linked views of
the identity of the discipline. Enhanced by the elite
private institutions in which they were positioned,
their moment of power penetrated the very found-
ations of American education. The Conference on
Geography adopted the Davisian identity of geogra-
phy, which in turn was accepted by the Committee of
Ten of the National Educational Association (1892),
whose role it was to define precollege educational
programs and college entrance requirements (James
and Martin 1981, p. 290). The discipline was thus
defined as the study of inorganic controls over the
organic, or the geographic influence�factor, and its
K-12 textbooks were organized accordingly.

While these influences and events propelled nature–
society geography to the forefront of the American
educational academy, the moment was short lived.
The geographic factor narrowed the nature–society
relationship to the search for the causal power of
nature over society—an extreme form of human
adjustment or paucity thereof to nature. Alternative
views of the relationship, such as the possibilism of the
French geographers or by the American, George
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Perkins Marsh (Man and Nature or, Physical Ge-
ography as Modified by Human Action, 1864) on the
environmental impacts of human activity were un-
heeded. The geographic factor became en�ironmental
determinism which, in its lay forms, not only led to
unfounded simplifications about nature’s influence on
humankind but also were drawn upon as support for
social and political views proposing the superiority of
northern environments and peoples over all others.

The extremes of determinism devastated geography
and seriously wounded the nature–society position.
The stigma attached to the geographic factor was so
strong that the nature–society position was relegated
to margins of the discipline by the 1940s and was even
dismissed by some historians of the field (Livingstone
1992, p. 6). For much of the middle of the twentieth
century, the central intellectual debate in the discipline
centered on the kind of spatial–chorological science
geography should be: a place-based and areal differen-
tiation science (Hartshorne 1961), or a science of
spatial relationships (National Research Council
(U.S.) 1965). By the 1960s, the latter focus gained
intellectual hegemony among the leadership of UK
and US geography, remaining in power for two
decades before it succumbed to challenges that re-
inserted the role of the contingencies of place and
regions (see Geography). These challenges notwith-
standing, geography’s identity remains linked pri-
marily to the ‘why of where’ question and much of
human geography dismisses nature–society studies or
sees them as falling outside the ‘human’ domain of the
discipline’s study (see Geography).

4. Alternati�es to the Geographic Influence

If the ‘battle’ for the identity of geography were lost
by proponents of the geographic influence, strong
geographic interest in nature–society themes was not.
At least two alternatives to environmental determin-
ism arose before its collapse, each providing the
foundation for contemporary nature–society studies
in geography. Carl O. Sauer (1889–1975) sketched his
alternative vision in his 1925 essay, ‘The Morphology
of the Landscape.’ Inspired by German scholarship,
Sauer sought to bring the discipline back to the
landscape (an area of interrelated phenomenon),
whose qualities as a whole (form, structure, and
function) constituted a reality not captured by the
constituent parts separately (in Leighly 1963, p. 321).
The landscape was a nature–society relationship, and
the morphology was a method of synthesis, a ‘massing
and ordering phenomena as forms … integrated into
structures’ (p. 326). He argued that there was ‘a
strictly geographic way’ of entertaining these struc-
tures, and it was through the material imprints that
society made upon area (p. 326). Thus Sauer’s nature–
society relationship was the human impact on the
‘physical whole’ which created the landscape.

Whatever Sauer’s views on the ties between nature–
society and spatial–chorological geography, he and
the research prodigy of the ‘Berkeley school’ produced
a large number of works focused on the human use of
and impress upon the earth, including Sauer’s own
role in Man’s Role in Changing the Face of the Earth
(Thomas 1956). Exemplary was Philip Wagner’s The
Human Use of Earth: an Examination of the Inter-
actions Between Man and His Physical En�ironment
(1960), which provides only passing references to
alternative identities of geography before exploring a
discipline devoted to the human-made (artificial)
landscape. Such nature–society interests were taken
up outside the USA under the rubric of cultural
and�or historical and geography (e.g., Darby 1940,
Williams 1974).

Harlan Barrows (1877–1960) laid the foundation
for the other nature–society theme in his 1922 Presi-
dential Address to Association of American Ge-
ographers. He proposed geography as the study of
human ecology or the adjustment that humankind
makes to the occupied environment (Barrows 1923).
Here was an explicit statement that nature–society
relationships were the foundation of discipline, and
that this foundation need not be deterministic. Bar-
rows’ call had no immediate discernible impacts, but
some 30 years later his former student, Gilbert
F. White (1911–), returned to Chicago to pioneer risk-
hazards geography. White was captured by the service
role that academic research could provide for solving
social problems and was not particularly responsive to
academic debates about the discipline’s definition.
Nevertheless, the defining quality of his interests and
the geographic work he advanced was a form of
nature–society relationship, specifically human adjust-
ments to environmental perturbations, articulated in
Ian Burton, Robert W. Kates, and Gilbert F. White,
The En�ironment as Hazard (1978).

Thus geography entered the 1960s with two strong
clusters of research on nature–society themes: human
use and impact on nature, and human responses and
adjustment to environmental change and perturba-
tions. Arguably, a large number, perhaps even a
majority, of these practitioners were drawn to ge-
ography primarily out of its nature–society traditions
and the paucity of them in most other disciplines
(Kates 1987). For the most part, however, the nature–
society practitioners were content to do their work and
made minimal attempts to challenge the identity of
geography as a chorological science.

5. Contemporary Nature–Society Subfields in
Geography

By the 1970s, nature–society research in geography
was prospering, but under newly emerging and�or
expanding subfields to which geographic organiz-
ations were partitioning themselves. These subfields
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were initially stimulated by systems and ecosystems
approaches combined with theory-driven, behavioral
analysis (Gaile and Willmott 1989, Turner 1997). The
en�ironmental hazard subfield was in full swing, having
taken on virtually every type of environmental per-
turbation to human occupation and use of the en-
vironment, from drought to volcanic eruptions. Re-
search began to expand into non-Western world
contexts, and a search for generic templates of human
responses to such perturbations was under way.
Hazards research spawned risk assessment and tech-
nological hazards and, more recently, risk studies have
led to vulnerability assessments (e.g., see En�iron-
mental Risk and Hazards; En�ironmental Vulner-
ability). A complementary subfield, en�ironmental
perception and beha�ioral geography, moved towards
issues of the bounding the human–environment ex-
perience and its meaning for hazard adjustments and
landed resource use more generally.

The cultural ecology subfield in geography arose
from the cross-fertilization of practitioners whose
legacy may be seen in the substantive interests of the
landscape but with the goals and aims articulated by
Harold C. Brookfield in Australia on household and
community behavior and Karl W. Butzer in the USA
(via Canada and Germany) on systems (e.g., see
Ecology, Cultural). Increasingly, the work of cultural
ecologists in geography and anthropology blurred as
attested in work by, for example, Philip Porter and
Robert McC. Netting or William M. Denevan and
Donald Lathorp

By the 1980s, both environmental hazard and cul-
tural ecology were strongly affected by Marxist and
critical approaches, and in the 1990s by social theory
broadly conceived, with various impacts on the two
subfields. Political ecology emerged (Blaikie and
Brookfield 1987), directing attention to local nature–
society conditions as a product of social differentiation
(e.g., power, wealth, class, gender) and of linkages to
distant decisions and processes. Many proponents
were interested in both the drivers and responses to
environmental change and linking the two (Watts
1983), dissolving some of the distinction that existed
between cultural ecology and risk-hazard research. In
addition, political ecology research in its various
renditions broke down the partitions in nature–society
research between ‘pure’ and ‘applied’ work (e.g., see
Feminist Political Ecology; Ecology, Political).

Contemporary agriculture and rural land use and
water resource subfields emerged to tackle contem-
porary nature–society problems, primarily in the
developed world (e.g., see Water Resources). Both
experienced similar intellectual influences that gave
rise to political ecology. The newest nature–society
subfield in geography, the human dimensions of global
en�ironmental change, emerged in the 1990s as a hybrid
of the other subfields—one that recognized the new
interdisciplinary research efforts on this theme glo-
bally and the strong influence of nature–society

geographers on the development of this theme. This
subfield, if you will, returns to the contemporary
versions of the problems registered in the early 1800s
by Forster, Humboldt, and Marsh (Turner et al. 1990,
O’Riordan 1997).

Mirroring the cacophony of perspectives playing
among the human sciences and humanities, nature–
society practitioners have explored a wide range of
frameworks for understanding (Turner 1997): post-
positivistic science to critical and social theory to the
search for meaning in the symbolic landscape (e.g., see
Cultural Landscape in En�ironmental Studies). An
appreciation for such diversity and the ability to move
among the various frameworks have long been hall-
marks of geographic work. During these episodes of
diverse explorations, however, nature–society geog-
raphy has tended to lose sight of its substance of study
and focus instead on the explanatory form or theory
invariably drawn from elsewhere. In such moments,
the framework or theory is used, almost uncritically,
to explain a nature–society relationship, rather than
exploring the insights gained from the relationship to
inform and restructure the explanation.

Much nature–society geography has now refocused,
informing concepts and problems in the way that its
intellectual ancestors might have imagined, if not the
kinds of questions and issues addressed. That work,
embedded firmly in the social and behavioral sciences,
is strongly empirical, and increasingly quantitative
and focused on the material relationships between
humankind and the physical environment, be it
human-induced land degradation or equity in oppor-
tunities to respond to it. Explanatory models seek to
treat more equitably than before actor-based and
structural-based approaches, and consider the roles of
idiosyncratic agents and historicity (path dependence).
Additionally, the environment as an active force with-
in the relationship has been reinstated (Zimmerer and
Young 1998), albeit examined through such themes
as complexity and co-evolution. Finally, the former
barriers between human use and impact studies and
human response and adjustment studies have all but
disappeared. Nature–society practitioners must now
take care not to build new barriers through the blind-
ers of favored perspectives, but to seize the moment
of ‘hybrid explanatory vigor’ to formulate improved
understanding of the nature–society relationship.

6. Geography as Nature–Society Science?

Do these trends suggest that geography is poised to
redirect its identity to nature–society relationships?
Probably not, although Stoddart (1987) came very
close to making such an appeal, and Peet (1998) argues
for a variant of such a move. To adopt this identity,
retain the spatial–chorological one, or, better, unite
the two, requires resolution of several intellectual and
pragmatic considerations.
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6.1 What Other Disciplines Concede

May (1970, p. 186) noted that no other discipline
claims the nature–society relationship and most con-
cede the subject to geography. Indeed, three of five
texts granted the status as paradigmatic shifts in
geographic practice by Harvey and Holly (1981)
belong to Ratzel, Vidal, and Sauer, all of which can be
interpreted as nature–society visions as much as, if not
more so, than spatial–chorological visions. May’s
observations, however, ran counter to those by
Hartshorne (1961, pp. 124–5) who argued that the
other human sciences ‘must’ address nature–society
relationships in order ‘… to understand the different
social conditions of different lands and places.’ Save
for anthropology and the economics of resource use,
however, the human sciences have largely ignored
these relationships, at least until the recent rise of
public and governmental concerns about them. If
Hartshorne erred, was May correct? Perhaps, es-
pecially considering the strong role that nature–
society geographers have played in the creation of
interdisciplinary research institutes and international
organizations dedicated to environmental studies
and, along with physical geographers, the consider-
able impact that they have had, far out of proportion
to their numbers, in defining much of the international
agenda dealing with global environmental change,
especially its human dimensions. Yet the very inter-
disciplinary qualities of these activities raises questions
about how much the ‘core’ of nature–society studies
are embedded in any one discipline.

6.2 Unified Understanding

Does a nature–society identity provide unity to geo-
graphical understanding? Again, Hartshorne was ada-
mant that it did not, drawing on Hettner’s argument
that the ‘logical unitary structure of geography [is] …
destroyed’ [by the dualism inherent in the nature–
society position], whereas ‘if the concept of nature and
man proceeds from the chorological viewpoint, it is
homogeneous in all important points’ (in Hartshorne
1961, p. 123).

Hartshorne provided little support for Hettner’s
claim, as if the weight of history were sufficient to
prove the point. But this history is not necessarily
borne out in contemporary geography in which
the divisions between human and physical geography
have grown (Stoddart 1987), and frameworks for uni-
fication drawn from the spatial–chorological position
do not necessarily speak to nature–society interests.
Contemporary attempts to articulate the unity of
geography through the nature–society position are
few (but see below). In principle, however, there is
no reason why a focus on the relationship should
create the dualism noted, and various reasons why
it should lead to more integrative or unified views of
humankind and the physical world. Indeed, this last

rationale is precisely that used to justify the investment
in the many interdisciplinary human–environment
programs, centers, and institutes emerging worldwide.

6.3 Nature–Society and Geography as Practiced

What passes for accepted practice in large measure
shapes the identity of disciplines. Pattison (1964)
identified four traditions or domains of research
practiced in geography in the mid-1990s, which are
still appropriate in the twenty-first century, allowing
for name changes: mapping sciences, physical or
environmental geography, space–society studies (hu-
man, including regional, geography), and nature–
society (or human–environment) studies. Privileging
the nature–society domain as the identity of geography
encounters problems rationalizing the existence of the
other three domains as independent subjects of study.
Barrows and other proponents of the nature–society
position of yesteryear noted this predicament and
dealt with it by dismissing the other domains, save
as they were needed to understand nature–society
relationships.

More recently, Peet (1998, pp. 1–3) tied a nature–
society defined geography to spatial–chorological
geography by insisting that nature–society relation-
ships can only be understood in real-world, relational
space. In this interpretation, space is the ‘veneer’ of
nature–society relationships, such that to examine
spatial relationships axiomatically involves nature–
society relationships. Alternatively, Sack (1997) ex-
plored a way in which nature and society can be
reconciled without the reductionism employed by
natural science approaches and some social science
approaches. This treatment is accomplished by focus-
ing on places because, according to Sack, place (a
bounded area) is the instrument that humankind uses
to combine nature and society, or the forces and
process of each. Without place, understanding privi-
leges nature, society, or a particular explanatory form
drawn from one or the other. With place, however, a
‘less privileging’ understanding could be possible.
Should this understanding be forthcoming, perhaps
the long-standing tensions between the two visions of
geography might dissipate.

7. Nature–Society Geography Entering the
Twenty-first Century

What is and ought to be humankind’s relationship
with nature? This question remains one of the most
fundamental and vexing confronting our species.
Geography has long claimed much of this question as
its own, and perhaps has devoted more attention to its
various elements than any other formal discipline of
study. This tradition, strongly muted during the mid-
twentieth century, had revived significantly by the
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1990s, perhaps reflecting geography’s self-imagine
vis-a� -vis environmental determinism, the rise in-
ternationally of multidisciplinary concerns about the
human–environment condition, and the emergence
of new perspectives and methods for nature–society
studies. Rebuilding on its past, nature–society geog-
raphy may offer the largest number and array of
researchers from any discipline experienced in bridg-
ing the natural and human science components of
these concerns. So reinvigorated, the contributions of
the nature–society domain of geography appear to
stand on equal footing with those of all other geo-
graphic domains of study (National Research Council
1997).

See also: Cultural Geography; Environmental Deter-
minism; Geographic Thought, History of; Geog-
raphy; Sauer, Carl Ortwin (1889–1975)
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Navigation

‘Navigation,’ from the Latin na�is, a ship, and agere,
to drive, originally referred to the art of sailing a vessel
from one point to another, but is now also applied to
guiding aircraft and spacecraft. Beginning with early
evidence for deep sea voyaging, this article examines
the worldwide development of navigation and touches
upon the implications for humankind of navigating
freely around the globe and into space.

1. Early Na�igation in the Pacific

Although most accounts of the development of navi-
gation begin with early seafaring in the Mediterranean
and the Indian Ocean, recent research points to the
Pacific as the regionwherehumansfirst sailed routinely
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far out to sea. Around 1500 BC Stone Age
seafarers began expanding eastward from island
Southeast Asia toward the open Pacific, where, over
the next 2,500 or so years, they and their descendants
discovered and settled all the inhabitable islands of
remote Oceania, the vast island world composed of
eastern Melanesia, Micronesia, and Polynesia.

Sailing eastward into the ocean was a formidable
task as the trade winds blow from the east and inter-
island distance increase until they reach more than
3,500 km in the far reaches of Polynesia. To ac-
complish this, pioneering seafarers sailed in outrigger
and double canoes, exploited seasonal wind shifts, and
navigated without instruments by observing the stars,
sun, and other celestial bodies, ocean swells, winds,
birds, and other phenomena. They oriented on a
conceptual compass of up to 32 points labeled with the
rising and setting points of key stars and constellations
or the distinctive winds that blew from particular
directions. Although they might outline their compass
on the ground for teaching purposes, navigators sailed
only with its image in mind, along with memorized
compass bearings to and from the islands within their
voyaging range. They steered on stars and sun when
low on the horizon, or on the dominant swells and
prevailing wind, all calibrated to their compass points.
Their system did not include latitude and longitude,
although some navigators may have judged north-
south position by what stars passed directly over them,
and from the height of Polaris and other circumpolar
stars. Progress en route was estimated in terms of the
shifting bearings of an unseen reference island off to
one side of the course, and other mental plotting
methods. To detect land before it could be seen,
navigators looked for land-nesting birds fishing out to
sea, disruptions in the ocean swells caused by islands,
and other signs. That virtually every Oceanic island is
part of an archipelago both facilitated discovery of
new islands and made navigating between widely
separated ones easier. A navigator could make landfall
on any island within the chain containing the target
island, then reorient toward the final destination.

However, although this Pacific initiative demon-
strates that long, navigated voyages can be made
without instruments, charts or mathematical calcula-
tions, it did not lead to the global, science-based
navigation methods employed today.

2. Na�igating Offshore Europe, Asia, and Africa

While canoe voyagers were expanding over the Pacific,
other maritime peoples were sailing along the shores of
the linked continents of Africa, Europe, and Asia, and
to and from adjacent islands. Sea traders and raiders
had long sailed in the Mediterranean, the Indian
Ocean, and the China Sea. By Roman times—if not
before—trade was flowing between the Mediterranean
world and China via the Indian Ocean. Judging from

Greek, Arab, and Chinese sources, although much
voyaging was coastal, and thus involved navigating
primarily by landmarks and soundings, some routes
took mariners well away from land, and therefore
required at a minimum the ability to sail by steady
winds and observations of the stars. Voyages made
between Arabia and India by means of alternating
monsoon winds provide a case in point.

3. Deep Sea Na�igation and Global Voyaging

Although Herodotus mentioned a Phoenician expedi-
tion made around Africa, and much later Viking
sailors were able to travel from one island to another
across the North Atlantic, regular sailing beyond the
linked continents did not begin until the fifteenth
century AD, when the Portuguese developed methods
for deep-sea navigation. Early in that century Portu-
guese mariners began to explore down the African
coast, but found that whereas it was easy to sail south
with the prevailing northerly winds, tacking back
against these was most difficult. Experience gained in
sailing to and from the Azores and islands scattered
down the African coast had acquainted them with the
global winds, the easterly trade winds of the tropics
and the westerlies of the temperate latitudes. In
sequence, these offered a way to sail back from Africa
with fair winds all the way. By heading directly out to
sea, these mariners learned that they could sail in a
long slant northwest across the easterly trade
winds, and, upon reaching the belt of westerlies, could
then turn east to sail downwind to Portugal.

However, methods worked out in the Mediter-
ranean for navigating with compass, rudimentary
charts, and dead reckoning (estimating position by
recording compass heading and distance run) proved
inadequate on these long, roundabout crossings.
Accordingly, the navigators adapted an astronomical
technique for measuring the height of Polaris above
the horizon to monitor their progress northward until
they were directly west of their destination in Portugal.
Before departing from, for example, Lisbon, they
marked the altitude of Polaris as seen from that port
on a quadrant, a simple instrument for measuring the
height of stars above the horizon. (As Polaris was then
located about 3.5 degrees from the north celestial pole,
with corrections its angular altitude indicated the
latitude of the observer.) Then, on the return voyage as
they headed west from Africa and then started curving
to the north, they watched Polaris rise higher and
higher in the sky. Using their quadrant they de-
termined when Polaris had risen to the same height as
seen from Lisbon, and then turned east to sail
downwind with the westerlies, keeping the Pole Star at
the same height in order to reach the port directly.

The crisis caused when, upon crossing the Equator,
Polaris dropped below the horizon was resolved in the
1480s. In one of the first examples of a government
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bringing science to bear on an applied problem, King
Joa� o II enlisted astronomers, mathematicians, and
other scholars to develop a method whereby the height
of the sun could be used in place of that of Polaris to
determine latitude. With the resultant ‘Rule of the
Sun,’ and tables of the sun’s daily position at various
latitudes, navigators were able to sail farther and
farther down the African coast. In 1497–8 Vasco da
Gama sailed in a long arc across the trade winds to the
South Atlantic westerlies, then turned east to sail
around Africa and up its east coast. From there, under
the direction of a local navigator (arguably either an
Arab or a Gujerati), he reached India, thereby opening
a direct route from Europe to this fabled source of
spices, jewels, and other riches.

In 1492 Christopher Columbus used techniques
learned from the Portuguese to sail with the trade
winds to the Bahamas (which he insisted were outliers
of Asia), and then returned by heading north to catch
the westerlies. Then in 1522 Juan del Cano brought
the Victoria back to Spain, completing the first
circumnavigation begun by his fallen commander,
Ferdinand Magellan. At last the ‘world encompassed,’
thanks to Iberian seamanship in exploiting global
winds and in applying navigational innovations pion-
eered in other seafaring traditions. For example, a
good case can be made that the Chinese developed the
magnetic compass, and employed it at sea at least
several centuries before its appearance in the Medi-
terranean in the twelfth century. Furthermore, al-
though the Portuguese use of the height of Polaris to
judge progress northward from Africa was a genuine
breakthrough, Arab navigators had long before mas-
tered the art of sailing across the Indian Ocean with the
aid of Polaris measurements to locate headlands and
ports.

4. Further Na�igational Impro�ements and the
World System

The Iberians exploited their maritime achievements by
establishing maritime empires, but soon were out-
gunned and surpassed in both nautical innovation and
techniques of colonial exploitation by the Dutch and
English. As ship design and seamanship advanced,
quantitative navigation evolved through the further
application of mathematics and astronomy, and devel-
opments in instrumentation and cartography. Astro-
nomical tables multiplied, eventually leading to the
publication from 1678 onwards of nautical almanacs.
Instruments for measuring the altitude of celestial
bodies improved, leading to the reflecting octant and
sextant in the eighteenth century. Magnetic variation
was mapped globally, and improved compasses and
ways of measuring distance sailed were introduced,
along with charting innovations, including the Mer-
cator projection that enabled mariners to plot long
courses with reasonable accuracy.

The last great innovation of this era of sail was the
marine chronometer. Whereas navigators could de-
termine latitude, they could only estimate their longi-
tude, resulting in uncertainty, delay, and sometimes
maritime tragedy. Because the earth turns on its axis,
to determine the longitude of a ship, that is its position
east or west of a reference point such as England’s
Greenwich Observatory, navigators had to keep the
time of that reference point. With the devel-
opment in the late eighteenth century of marine
chronometers that could keep time accurately on
transoceanic voyages, and their widespread adoption
in the nineteenth century, they could at last calculate
longitude. The celestial navigation system that had
been evolving over the centuries was finally complete.
Given clear weather, a navigator could expeditiously
and safely direct a ship to any port over the globe.
With the conversion from sail to steam, the nautical
means for efficient global maritime trade were in place,
and the modern world system erected upon it boomed.

5. Na�igating Electronically

However, the weak point in navigating by magnetic
compass, chronometer, and stellar observations re-
mained the changing weather. When clouds, rain, or
fog prevented navigators from seeing the stars they
had to fall back upon dead reckoning, which, even
with instruments for measuring direction of travel and
distance run, suffered from cumulative error. Radio
direction finding pioneered in the 1910s was an early
but only partial solution. However thankful fogbound
navigators were to gain radio bearings, these were not
very accurate, and available only along the coasts of
industrial nations. The first truly all-weather position
finding system, LORAN, was developed during World
War II for wartime navigation. The reception of
synchronized pulses from two pairs of transmitters
located at carefully surveyed positions resulted in
accurate navigational fixes. The subsequent devel-
opment of inertial navigational systemswas stimulated
by further military requirements: guiding missiles and
providing bombers and submarines with position
information needed for targeting. Employing accel-
erometers and gyroscopes to determine changes in
velocity and direction, these systems provide a con-
tinuous indication of position, subject, however, to
cumulative error. The most accurate and revolution-
ary of the electronic navigational technologies is the
Global Positioning System (GPS), a US military
system made accessible to civilian users, though
initially degraded in accuracy. (Russia has its own
Glonass system.) The GPS system depends upon a
constellation of 24 satellites in low earth orbit, which
transmit signals that cheap hand-held receivers can
process to determine latitude, longitude, and altitude
with great accuracy. It was fully operational by the
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early 1990s, and is now widely used around the world,
though not without some misgivings over military
control.

6. Global Na�igation and Beyond

Efforts to develop techniques of wayfinding that began
when seafarers first sailed beyond sight of land resulted
eventually in a global system of navigation whereby
mariners employed the starry points of the celestial
sphere to guide their vessels. Now ships, aircraft, and
even lone hikers are guided precisely over the globe
within an artificial sphere of orbiting satellites. Soph-
isticated navigational tools also direct robotic and
crewed spaceships through interplanetary space, and
eventually will be employed to guide them to the stars.
Considering the globalizing impacts on human society
that have flowed from navigating with increasing
accuracy around the planet, thought must now be
given to what transformations await humankind as
they spread beyond the natal planet.

See also: Polynesia and Micronesia: Sociocultural
Aspects
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Navigation in Spatial Environments,

Neural Basis of

1. Na�igational Abilities are Thought to Depend
on an Internal Representation Known as a
Cogniti�e Map

Many animals, including humans, show a remarkable
ability to navigate through their environment (e.g.,
Gallistel 1990). For example, in a familiar town it is
often possible to plan an efficient route between two
places, such as the bank and the grocery store, even if
one has never previously traveled directly between the
two. It has been postulated that this ability depends on
an internal, abstract, map-like representation of the
large-scale environment within which we conduct our
daily activities (Tolman 1948, O’Keefe and Nadel
1978). This postulated internal representation, some-
times referred to as a cognitive map, presumably
provides us with the ability to have a sense of our
current position and directional heading within our
environment, as well as the relative position of other
important locations (work, home, school, etc.).

2. The Hippocampal Formation has been
Implicated as a Possible Location for the
Cogniti�e Map

Studies of individuals who have sustained focal brain
damage due to illness or injury have revealed certain
brain regions that may contain the postulated map-
like representations. For example, experimental
studies in rats have suggested that a brain region
known as the hippocampal formation may be critical,
since damage to this area causes deficits on spatial
learning tasks (O’Keefe and Nadel 1978). In addition,
humans with damage to this region sometimes show
selective deficits in topographical orientation (Habib
and Sirigu 1987, Maguire et al. 1996a). These indi-
viduals are unable to learn their way around in a new
environment, and when tested formally, they are
impaired in making correct judgments about the
relative distance or direction between different loca-
tions (Maguire et al. 1996a). This topographical dis-
orientation can sometimes appear in the absence of
other detectable mnemonic or perceptual deficits. That
is, the people can recognize and name landmarks, and
can even learn and remember the identity of new
landmarks, but they cannot learn effectively about the
spatial relations between them, or how to navigate
from one to the other.

Complimentary evidence for the importance of the
hippocampal region has come from brain imaging
studies that employ navigation tasks (Aguirre et al.
1996, Maguire et al. 1996b, 1997, 1998). In one study
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(Maguire et al. 1997), experienced London taxi drivers
were asked to plan routes from one location to another
within the city. For comparison, the drivers were also
asked to perform several control tasks, such as
describing famous landmarks, or recounting the plot
sequence from well-known films. Relative to the
control tasks, the route-planning task caused relatively
selective activation of the right hippocampus.

Despite the apparent importance of the hippo-
campal formation for learning about new environ-
ments, recent evidence suggests that navigational
memory for environments learned long ago may reside
in cortical areas other than the hippocampus. For
example, a study by Teng and Squire (1999) reported
on an individual who had sustained massive bilateral
damage to the temporal lobes, due to an episode of
encephalitis. As is well documented, large temporal
lobe lesions like this cause a global amnesia for
episodes, events, and places which are experienced
after the damage, as well as for those which occurred
for some time prior to the damage. Of relevance here,
the patient reported by Teng and Squire (1999) had
normal recall for the urban area in which he had
grown up, but had moved away from, nearly 40 years
earlier. He was able to accurately describe how to
travel from one location to another within this
environment, and when asked to imagine himself
positioned in a certain location and directional orien-
tation, he could accurately point in the direction of
various other landmarks. Thus, these data indicate
that the ability to recall and utilize topographic
information for an environment learned long ago
must reside in some area other than (or in addition to)
the hippocampus.

3. The Retrosplenial (Posterior Cingulate)
Cortex has also been Implicated as a Possible
Location for the Cogniti�e Map

If topographical information for an environment
learned long ago eventually becomes independent of
the hippocampal formation, this raises the question as
to what other brain region may take over these
memories. Recent evidence has suggested that the
retrosplenial cortex may be one important region.
Takahashi et al. (1997) have reported on three patients
who showed selective topographic amnesia after sus-
taining damage to the right retrosplenial region.
Importantly, the disorientation experienced by these
people was equally severe for both familiar as well as
new environments.

Additional evidence for the importance of the
retrosplenial cortex comes from the brain imaging
study outlined above (Maguire et al. 1997); retro-
splenial cortex was another brain area which was
selectively activated during the taxi drivers’ route
planning.

4. In�estigations of Single Cell Acti�ity in the
Hippocampal Formation and Retrosplenial Cortex
ha�e Re�ealed Clues about the Cellular Basis of
the Postulated Cogniti�e Map

In order to gain insight into the detailed nature of the
postulated cognitive map, many investigators, be-
ginning with O’Keefe and colleagues (e.g., O’Keefe
and Dostrovsky 1971, O’Keefe and Conway 1978)
have looked at the activity of individual neurons in the
relevant brain regions of experimental animals, to see
what kinds of spatial signals may exist. These investi-
gations have revealed two main types of spatial cell.

4.1 Place Cells

One type, known as place cells, fires whenever the rat
is in a particular location. For example, one cell may
fire at a high rate whenever the rat is in the northeast
corner of a square enclosure, and be completely
inactive when the rat is in any other location. Each of
these place cells has its own region of high firing so
that, as a whole, the population of hippocampal place
cells provides an ongoing representation of the ani-
mal’s current location; each location the rat occupies is
coded by activity in a unique subset of the hippo-
campal cells. Cells of this general type have been found
throughout the hippocampal formation (O’Keefe and
Dostrovsky 1971, Sharp and Green 1994, Taube 1995)
and also in the retrosplenial cortex (Cho and Sharp
2001).

It is not completely clear how these location-specific
signals are generated. One possibility could be that
they simply respond to the presence of landmarks
(environmental stimuli) which are available in the
preferred region. This possible explanation is sup-
ported by early data which showed that the location of
the hippocampal place cell firing fields can be con-
trolled by the location of environmental cues. For
example, in one study (Muller and Kubie 1987) cells
were recorded while rats navigated in a gray cylindrical
apparatus. The wall of the cylinder was equipped with
a single, white cue card that acted as a landmark.
When the card was rotated during separate probe
sessions, the location of each of the place cell fields
rotated as well, by the same amount.

Additional data, however, showed that the place
cell signals are more complicated than suggested by
this simple sensory explanation. For example, in the
study outlined above (Muller and Kubie 1987) it was
found that when the white card was removed entirely,
the place cells could still retain location-specific firing
patterns. In this case, each place cell showed a firing
field that was the same size, shape, and distance from
the wall as it was in the presence of the white card.
However, the angular location of the fields was
unpredictable in this case. During any one recording
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session, each cell fired in just one location, but the
location that it chose could not be predicted in
advance.

Data of this sort suggest that the cells utilize a
process known as path integration (ded reckoning), at
least in part, to generate the place cell signals (e.g.,
McNaughton et al. 1995). Path integration refers to
the use of one’s own movement to track position. The
behavior of the place cells in the no-card probe sessions
could be explained using this idea by suggesting that,
first, when the animal is introduced into the chamber
at the start of the session, the place cell firing pattern is
randomly set to represent some particular location.
Thus, since there is no polarizing cue, when the rat is
initially placed down next to the cylinder wall, place
cell activity appropriate to, for example, the northwest
region of the inner wall may be randomly ‘cued’ up.
Then, after this initialization process, when the animal
begins to move, the system somehow uses information
about the speed and direction of movement to con-
tinuously update the representation of the animal’s
current position.

The fact that the place cells are controlled by both
environmental landmarks and path integration is
remarkably compatible with introspective evidence
about our own navigation. Thus, in a familiar en-
vironment, if one becomes momentarily confused
about one’s location, it is usually possible to simply
look around for a familiar landmark, to become
reoriented. However, if familiar landmarks become
unavailable (such as might happen after dark, or when
one has ventured into new territory), then it is still
possible to have some sense of where one is, just based
on information about where the journey began, and
the subsequent direction and distance traveled.

4.2 Head Direction Cells

The other type of spatial cell is known as the head
direction cell (Ranck 1984, Taube et al. 1990a). Each
of these cells fires whenever the rat faces one particular
direction. For example, one cell may fire whenever the
rat faces southeast, while another fires only when the
rat faces north, etc. Thus, these cells are the com-
pliment of the place cells, in that they provide an
ongoing representation of the current directional
heading, rather than location. These cells were orig-
inally discovered in the subicular complex of the
hippocampal formation (Ranck 1984), and have since
been discovered in several other areas as well, in-
cluding the retrosplenial cortex (Chen et al. 1994, Cho
and Sharp 2001). As is the case for the place cells,
the head direction cells have also been found to utilize
both visual landmarks as well as path integration to
keep track of the animal’s directional heading (Taube
et al. 1990b).

5. Neural Network Models ha�e been De�eloped
to Explain the Firing Properties of the Place
Cells and Head Direction Cells

Several neural network models have been developed
to attempt to replicate the spatial firing characteristics
of place cells and head direction cells.

5.1 Models of Place Cells

Many of the place cell models have focused on the
fact that these cells are influenced by environmental
cues, and they attempt to explain the properties of
place cells as due to convergent sensory inputs (e.g.,
O’Keefe and Burgess 1996, Sharp 1991, Treves et al.
1992, Zipser 1985).

One obvious limitation of these models is that they
do not account for the path integration properties
shown by these cells. For this, McNaughton and
colleagues have developed amodel inwhich movement
information (along with environmental cues) serves as
an input to the hippocampal system (McNaughton et
al. 1995, Samsonovich and McNaughton 1997).
Specifically, the place cells themselves project onto
another postulated cell layer which also receives input
about the current direction and speed of movement.
Thus, each cell in this layer fires to a particular
combination of place, movement, and direction. These
cells then project back onto the place cells themselves,
and are connected so that they induce firing in the
appropriate ‘next’ set of place cells (i.e., those which
represent the location which will result from the
current location, direction, and speed of movement).

5.2 Models of Head Direction Cells

Several models have been developed to simulate the
characteristics of head direction cells (Redish et al.
1996, Sharp et al. 1996, Skaggs et al. 1995, Zhang
1996). These models all have the same basic properties.
They all begin with the idea that the head direction
cells themselves are linked together to form a stable
attractor. In this network, cells that are meant to
represent different directions (e.g., north vs. south)
have strong, mutual, inhibitory connections, while
cells meant to represent similar directions are linked
through excitatory connections. This connectivity
ensures that, at any one time, the system will settle into
a pattern of activity in which cells which represent one
directional range will be active, while all other cells are
silent.

To implement the path integration abilities, the
system also receives information about angular head
movement (such asmight be provided by the vestibular
system, or motor command signals). Cells carrying
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this information project onto another postulated layer
which also receives input from the head direction cells
themselves. Each of these cells, thus, fires for a unique
combination of current directional heading and angu-
lar movement. This combination allows for the pre-
diction of the next directional heading (e.g., a current
heading of north, along with a 90-degree clockwise
turn will result in a directional heading of east). These
cells then project back onto the head direction cells in
such a way that they drive the next appropriate set of
head direction cells.

The head direction cells are also assumed to receive
input from sensory cells, so that they can be ‘set’ by
environmental cues, as described above.

6. There is Still Much to be Learned about the
Cogniti�e Map

The discovery of place cells and head direction cells
constitutes a major step toward an understanding of
the neural�computational basis of navigation. How-
ever, there are critical aspects of the story which are yet
unknown. In particular, it is not known how these
place and direction signals are used to generate actual
goal-directed behavior.

Although there has been remarkably little empirical
work on this problem, several neural modeling ap-
proaches have been used to attempt to provide a
conceptual framework for this aspect of navigation.

In one type of model it is assumed that the
information necessary for route planning resides in the
connectivity of the place cells themselves (Blum and
Abbott 1995, Hetherington and Shapiro 1993, Muller
et al. 1996). It is assumed that as an animal explores an
environment, place cells which fire successively along
particular paths taken by the animal will become
strongly connected, due to a Hebb-like synaptic
plasticity. In the Muller et al. (1996) model, this
connectivity is used to find the shortest path between
the place cell representations of the animal’s current
position and a desired goal. In the Blum and Abbott
(1995) model, the strong connection between two cells
along a pathway is assumed to cause the firing of place
cells at any one moment to ‘jump ahead’ a bit, so that
cells corresponding to the ‘next’ location are active.
Moreover, this connectivity between place cells is
presumed to be enhanced by previously experienced
reward. During recall, the rat selects an optimal
trajectory by traveling through the path represented
by the activity of the currently active place cells. Due
to the experience on previously rewarded trials, these
place cells represent the next step in the optimal path
toward reward.

One limitation of these models is that they do not
specify how the activity of the place cells themselves
can be translated into actual behavior. Additional
neural machinery would be necessary to calculate how

to move from the current position to the one indicated
by the trajectory-related place cell activity.

A model which attempts to provide the necessary
route-generating machinery has been provided by
Brown and Sharp (1995). In this model, both place
cells and head direction cells project onto a layer of
motor cells which drive behavior. Initially, the
strengths of these connections are set randomly. When
the rat encounters reward, however, recently active
connections between place�head direction cells and
motor command cells are strengthened. This means
that behaviors that lead to the goal from a particular
position are strengthened.

One limitation of this model is that it does not work
over long distances. This is true since the only
connections that can be strengthened are those that
were active a short time before the animal reached the
goal.

A postulated solution to this problem has been
provided by Foster et al. (2000). In this model, a
temporal distance learning module has been added.
Over the course of the animal’s exploration this model
eventually learns the reward value of each step the
animal takes, regardless of where it is in the en-
vironment. The output of this module is then used to
guide the actual motor learning.

7. Summary

In summary, the remarkable navigational abilities
demonstrated by both animals and humans are
thought to depend on a sophisticated, internal rep-
resentation of the environment, sometimes referred to
as a cognitive map. Two brain regions that have been
implicated as possibly containing the cognitive map
are the hippocampal formation and the retrosplenial
cortex. It appears that these two regions somehow
work together to help orchestrate navigational abili-
ties. Specifically, the hippocampus seems to play a
necessary role during initial learning about a new
environment, while the retrosplenial cortex may be
necessary at all stages. The discovery of place cells and
head direction cells in both these regions has provided
some clues about the details of the cognitive map, but
it is still not clear how these cells actually help to guide
navigational behavior.

See also: Cognitive Maps; Ethnic Conflict, Geography
of; Mental Maps, Psychology of; Navigation; Navig-
ation in Virtual Space: Psychological and Neural
Aspects; Perception of Extrapersonal Space: Psy-
chological and Neural Aspects; Reading, Neural Basis
of; Spatial Cognition
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P. E. Sharp

Navigation in Virtual Space: Psychological

and Neural Aspects

1. Introduction

The terms ‘Virtual Reality,’ ‘Virtual Space,’ and
‘Virtual Environment’ (VE) are used interchangeably
to describe a computer-simulated place or environ-
ment with which users can interact via an interface. In
its most advanced (and currently, putative) form, a VE
would mesh seamlessly with the user’s perceptions
such that they would be unable to tell it apart from
their perceptions of the real world. Currently the most
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common form of VE uses a simple interface consisting
of a computer screen for vision, speakers or head-
phones for audition, and hand-operated input devices
such as keyboards or joysticks for motion. More
advanced systems might include a head-mounted
display (HMD) and motion tracking of body move-
ments. This allows separate views to be delivered to
each eye, providing a more convincing experience of
visual depth; movements of the head are converted to
changes of view so that the eye-screens can be updated
consistently with this movement. In all VEs there is a
model of the user’s body that can be moved by
manipulating the control interface. As the user’s
virtual body moves, the simulated sensory inputs are
updated to reflect its current position.

In addition to visual simulation, many VR systems
are now able to accurately represent the location of
auditory sources using hardware specifically designed
for the task. Haptic feedback can also be available to
some extent. This involves applying forces to the user’s
body to simulate the presence of objects in the
environment. However, haptic systems tend to impose
considerable constraints on the user’s freedom of
movement and are generally only used on particular
joints for specific purposes. For example, the thumb
and forefinger may be attached to a device that can
apply pressure to signal the size of objects being
grasped in the VE.

2. Why Use VR?

The advantages of VR depend very much on the use to
which it is put; in architecture, for example, entire
buildings can be experienced as a simulation without a
single brick being laid. In psychology there are
numerous benefits. Within a VE the stimuli are
completely under the control of the experimenter, and
responses can be conveniently recorded. This is es-
pecially useful in studies involving large spaces, cir-
cumventing the need for large-scale motion tracking
and the practical problems of controlling a large
environment. Also, in a VE the normal rules of physics
need not apply, so that impossible manipulations of
space and objects can occur. For example, non-
Euclidian geometry can be simulated (e.g., Ruddle, in
press); objects can be repositioned and physical
dimensions changed instantaneously. Finally, one of
the most exciting advantages of VR in neuroscience is
that it can be used to simulate movement through
space while a subject’s head is kept still for the
purposes of functional neuroimaging.

3. ‘Immersion’ and the Correspondence Between
Real and Virtual Beha�ior

A major concern in VR is the issue of immersion. This
refers to the degree to which users accept the VE as a

space in which they can act, and how convincing a
simulation of reality the VE provides. There is evi-
dence that variations in the VR interface have effects
on the performance of the user. Chance et al. (1998)
examined subjects’ ability to judge direction to target
locations in a virtual maze—a task requiring a series of
turns and translations to be integrated into a rep-
resentation of displacement (often referred to as path
integration). Their interface had three modes: a mo-
tion-tracking, head-mounted display mode in which
the subjects actually walked and turned physically
(Walk mode); a mode in which movements were made
using a joystick (Virtual Turn mode); and a mode in
which turns were physically enacted but translations
were not (Real Turn mode). The experimenters found
significantly better performance in the Walk mode
than in the Virtual Turn mode, suggesting that, for
the purpose of path integration, immersion is best
achieved using real walking to control movement in
the VE.

Alternatively, research on imagined movements by
Decety and Jeannerod (1995) suggests that, even when
the environment is simulated entirely using visual
imagery, actions are performed in a similar way to that
in a computer-mediated VE. In this study, subjects
imagined themselves moving through previously ex-
perienced virtual doorways of varying widths, and the
duration of each action was related to the door width
in the same way as during VR trials. Similarly Ghaem
et al. (1997) found a good correspondence between
real and imagined walking on a route through Paris in
terms of the speed of movement. However, the validity
of generalizing between virtual and real spaces remains
a major concern. A number of studies have considered
this issue. Henry and Furness (1993) found that
architects consistently underestimated the size of VEs.
Conversely, Ruddle et al. (1997) found subjects’
performance on judgments of distance and direction in
a large virtual building to be compatible with per-
formance in the same real building. Witmer et al.
(1996) compared route and building layout knowledge
in subjects trained in a real building, the same building
in VR, and the building learned from photographs and
verbal descriptions. They found that when subjects
were tested in the real building, virtual exposure gave
better performance than verbal�pictorial, but neither
was as effective as learning in the real building. In
another experiment, Witmer and Klein (1998) found
that subjects underestimate distances in both real and
virtual spaces, but more so in VR. Also, Waller et al.
(1998) found that, given long exposure, VE training of
an environment eventually surpassed real-world train-
ing in tests of route learning. Finally, Klatzky et al.
(1998) found a systematic overestimation of turn
amplitude in simulated environments, which was not
present in the real world.

Evidence from studies of normal subjects is mixed,
then, but it appears that spatial cognition in VEs is at
least closely related to that in the real world. Clinical
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studies support this: Brooks et al. (1999) showed that
practice in a virtual simulation of a rehabilitation unit
transferred to real-world route-finding performance in
a 53-year-old patient with anterograde amnesia.

4. The Psychology of Na�igation in Virtual Space

A popular model of the acquisition of spatial in-
formation, the landmark–route–survey, or LRS,
model holds that spatial information is acquired in
stages during exploration. Landmark information is
acquired first, followed by information concerning
specific routes before, finally, a survey-like spatial
representation is formed. (Siegel and White 1975,
Thorndyke and Hayes-Roth 1982).

Alternatives to this model have been suggested by
experiments using virtual spaces. Aginsky et al. (1997)
examined driving behavior in VR and propose that
there are two parallel strategies—visually dominated
and spatially dominated. The former, they say, relies
onwayfinding using visual decisionpoints (landmarks,
essentially), which are not integrated into a survey
representation. In the later strategy, survey knowledge
is used from the very start, rather than learned in
stages. Colle and Reid (1998) agree with this; in their
study of learning metric knowledge in small spaces,
they found local survey knowledge was learned rapidly
without recourse to landmarks and routes. They
propose a dual mode model where local survey
knowledge is achieved rapidly, but larger-scale layouts
are learned according to the LRS model.

VR has also been used to probe the nature of the
formation of the representation of space. Gillner and
Mallot (1998) examined the use of information re-
stricted to the views of landmarks and movements
local to choice points and found that, at least for some
subjects, the maze could be learned from this restricted
information alone, and more abstract survey infor-
mation could be extracted.

5. Strategy and Gender

Virtual studies of navigation have revealed interesting
sex differences in navigational strategies. Astur et al.
(1998) produced a virtual replication of the Morris
water maze: a pool surrounded by landmarks in which
a platform that is hidden under the water must be
found). They found that males navigated to the
platform consistently better than females. In another
virtual maze study, Moffat et al. (1998) found that
males made fewer errors and completed maze tasks
more quickly than females. These findings are typical
of the well-known gender differences in spatial cog-
nition (e.g., Silverman and Eals 1992). We note that
gender differences in navigation often reflect differ-

ences in strategy, as shown by Sandstrom et al. (1998)
in another virtualwatermaze. In their task the location
of the goal could be determined either relative to visual
landmarks provided around the maze, or relative to
the geometry of the room surrounding the maze.
Males would use either landmarks or geometry as
available whereas females tended to predominantly
use the landmarks, thus performing worse when the
landmarks were removed. In looking at gender differ-
ences, the use of VR itself tends to introduce a
confounding factor: males tending to be more familiar
with navigation in VR by virtue of having spent more
time playing video games. Interestingly, Viaud-Del-
mon et al. (1998) found no difference in ability to
estimate the amplitude of a passive turn while blind-
folded, but did find males more likely to recalibrate
their estimations after receiving distorted visual feed-
back while being turned in VR.

6. Neural Aspects of Na�igation in Virtual Space

6.1 Background

Navigation requires many different processes, such as
generation of body movements, recognition of land-
marks, sense of direction, memory for routes and
memory for survey-type knowledge. Thus disentan-
gling the neural correlates of navigation will not be
easy. Before considering the uses of VR in this pursuit,
we briefly summarize the background to this area.

Electrophysiological recording in awake behaving
animals has revealed several types of representation of
spatial location in the brain. Neurons in posterior
parietal areas have been found to represent the
location of stimuli or actions in reference frames
related to parts of the body (‘egocentric’ reference
frames). For example, the firing rates of neurons in the
posterior parietal cortex of monkeys may reflect the
location of a stimulus relative to its eye or head or
body. They also appear to encode the information
necessary to translate between reference frames (e.g.,
given a location relative to the eye, computing that
location relative to the head. See Andersen et al. 1985).
Of particular interest with respect to navigation, ‘place
cells’ in the rat hippocampus represent the rat’s current
location with respect to its environment (an ‘allocen-
tric’ reference frame (e.g., O’Keefe and Nadel 1978).
These cells become active whenever the rat is in a
particular portion of an open environment, inde-
pendent of the rat’s orientation. The complementary
representation, of heading direction independent of
location (‘head-direction cells’), was found in an area
close to the hippocampus, the presubiculum.

Consistent with the finding of place cells, and the
idea that the hippocampus maintains a survey-type
representation or ‘cognitive map’ of the environment
(O’Keefe and Nadel 1978), lesions to the hippocampus
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impair a rat’s ability to navigate to the hidden platform
in the Morris water maze (Morris et al. 1982).

The egocentric parietal and allocentric hippocampal
systems undoubtedly work together, not least because
all sensory information enters the brain in an ego-
centric form and the read-out of an allocentric map
must at some stage be translated into egocentric motor
commands such as turning left or right. Indeed, there
is evidence that the firing of neurons in area 7a of
parietal cortex (the part that projects to parahippo-
campal cortex) also reflects stimulus locations relative
to the monkey’s environment (Snyder et al. 1998). The
complementary roles of these two brain regions may
also be understood in terms of the time scales over
which they support behavior. The hippocampus is
involved in long-term memory, whereas the parietal
lobe is involved in perception and action over short
time scales. It makes sense to use an allocentric
representation to store spatial locations over the long
term, as the position of the body will have changed
before the information is to be used. However, to act
on a spatial location (e.g., to reach with the hand or
look with the eye) an egocentric representation (e.g.,
the position relative to the hand or eye) is more useful
(see Burgess et al. 1999).

The rat’s place cell representation of space appears
to be derived from an appreciation of the relative
positions of the walls of its enclosure (O’Keefe and
Burgess 1996), presumably represented in the par-
ahippocampal cortices that provide the input to the
hippocampus. Functional neuroimaging in humans
has also implicated parahippocampal cortex in the
perception of space generated by visual stimuli such as
enclosing walls (Epstein and Kanwisher 1998). Lesions
to the medial temporal lobe (particularly those in-
cluding parahippocampal cortex) can impair the rec-
ognition of landmarks or scenes (see Farrell 1996,
Aguirre and D’Esposito 1999). Finally, we should
note that navigation to a place can be contrasted with
simply learning a sequence of body turns. In rats,
learning to go to a place is often learned rather
quickly, such that the rat will approach the learned
place whether this requires a left or right body turn.
However, after several trials of making a particular
turn, the turn response will tend to predominate: the
rat will make that turn whichever place it leads to.
Interestingly, while hippocampal lesions tend to im-
pair place navigation, lesions to the caudate nucleus
(part of the basal ganglia) prevent development of a
predominant body-turn response (Packard and
McGaugh 1996), consistent with a role in storing well
learned routes.

6.2 VR and Functional Neuroimaging

The recent advent of functional neuroimaging pro-
vides a new opportunity for VR in investigating the
neural basis of behavior. This technique involves

measuring some metabolic correlate of brain activity
while the subject performs various cognitive tasks. The
subject’s head must be kept still during this process,
which presents a problem for investigating many real-
world behaviors, including navigation. However, VR
can allow a realistic impression of navigation via a
screen in front of the eyes and a keypad or joystick by
the side, even while the head is fixed. An obvious
limitation of this technique is that it excludes the
proprioceptive and vestibular inputs experienced in
real navigation.

There have now been several studies combining VR
and functional neuroimaging, most making use of the
development of realistic first-person perspective com-
puter games. These have provided a cheap and
effective means of producing VR displays in modifi-
able environments rendered at higher frame-rates and
with a richer selection of textures than all but the most
expensive commercial VR packages. Aguirre et al.
(1996) created a simple maze of five dungeon-like
corridors, each identified by an object placed at the
end. This was used with fMRI to scan subjects while
they first explored the maze and then navigated from
the ends of four of the corridors to the end of the fifth.
Their main finding was greater activation of bilateral
parahippocampal areas associated with both ex-
ploration and navigation relative to a control con-
dition of moving down an endless corridor. Maguire
et al. (1998a) found activation of the right parahippo-
campus when subjects were scanned using PET as they
explored a maze of similarly simple form, containing
several rich textures and objects, relative to a control
condition of viewing static and moving textures.
Interestingly, no such activation was found when
subjects explored a featureless maze without rich
textures or objects. This difference may arise from
neural involvement in encoding of object and texture
information within this task, or from the greater level
of immersion generated by the extra detail. Aguirre
and D’Esposito (1997) also showed the parahippo-
campus to be involved in recognition of a location
within a virtual town and indicating the direction to
one location from another. Inferior parietal areas were
also activated in these tasks, with relatively more
parahippocampal activation in the place recognition
task and relatively more parietal activation in the
direction task (consistent with a role in translating
between allocentric and egocentric reference frames).

Maguire et al. (1998b) directly investigated the brain
regions involved in navigation by making subjects find
their way between locations within a complex texture-
rich VR town while in a PET scanner. This town was
created to appear as lifelike as possible and to include
many different possible routes between any two
locations. The right parahippocampus and hippo-
campus were activated by navigation relative to
following a route of arrows through the town. The
subject’s accuracy of navigationwas found to correlate
with activation of the right hippocampus and the right
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inferior parietal cortex. Again, these results are con-
sistent with the recall of allocentric information from
long-term storage in the hippocampus, followed by
translation into an egocentric representation of move-
ment direction. Interestingly, speed of virtual move-
ment correlated with activation in the caudate nucleus,
and performance of novel detours caused activation of
frontal areas (often associated with planning).

A recent study by Gro� n et al. (2000) used a VR maze
in conjunction with fMRI to investigate the neural
bases for such differences. Their results are interesting
in that they show different brain areas active in men
and women as well as different performance. Both
groups showed parietal, parahippocampal and right
hippocampal activation associated with navigation.
However, in men, the left hippocampus was also
activated, whereas in women right parietal and right
prefrontal areas were activated. The authors suggest
that the differences reflect a gender bias in strategy,
with women relying more heavily on landmarks, and
men using geometric information as well.

Finally, another recent study used VR in com-
bination with electroencephalography of the human
brain. One of the most striking signals in the electro-
encephalogram (EEG) of rats is the appearance of a
roughly sinusoidal oscillation of around 6 to 10Hz
(known as the ‘theta’ rhythm, Vanderwolf 1969)
whenever the rat is involved in displacement move-
ments of the head. However, this rhythm had not been
reported in humans. Kahana et al. (1999) recorded
EEG from subdural electrodes in epileptic patients
while moving through a virtual space. They reported
finding episodes of theta rhythm during this virtual
movement, perhaps providing a link between the
electrophysiological mechanisms of rats and humans
in spatial navigation.

7. Conclusions

The increasing openness and sophistication of com-
mercial VR software and computer games such as
Quake III and Unreal open the possibility of further
experiments involving good immersion and an ability
to make subtle manipulations of the environmental
space. This will allow the design of behavioral and
functional neuroimaging paradigms that address our
processing of large-scale space in ways not possible in
reality. Thus, we foresee a bright future for the
application of VR in elaborating the neural basis of
every day tasks such as spatial navigation.

See also: Navigation; Navigation Maps; Navigation
in Spatial Environments, Neural Basis of; Neural
Representations of Direction (Head Direction Cells);
Spatial Learning and Memory, Neural Basis of;
Virtual Reality; Virtual Reality, Psychology of
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Nazi Law

1. Basic Principles

The basic Nazi principles of the organization of law
and state can be characterized by an ambivalent
juxtaposition of the leader principle (Fu� hrerprinzip)
and a racial–ethnic substance of the people’s com-
munity (Volksgemeinschaft). On the one hand we find
the ‘Fu� hrer’ as the head of a unitary, authoritarian,
and militaristic state whose decisions are law. On the
other hand we have the homogeneous nation of the
German people. On the political level there is no
separation of powers, no federal structure, only one
party; no democratic, parliamentary, and pluralistic
struggle for power. The leader acts beyond the
ligatures of the rule of law. On the societal level class
struggle is replaced by racial integration. Foreign
elements—non-Aryans, political enemies such as com-
munists and social democrats, asocials, criminals,
etc.—are excluded by legal measures, by eugenic
procedures, or by the arbitrary power of the police and
the SS. The common good is authoritatively defined
according to the ‘sane feeling of the people’ (gesundes
Volksempfinden). The distinction between state and
society, the boundaries between public and private,
are dissolved by the totalitarian equalization and
unification (Gleichschaltung) of intermediary organiz-
ations such as parties, trade unions, the media,
universities, arts, etc. (only the churches could main-
tain some kind of relative autonomy). This system of
paradoxical ‘substantial decisionism’ perished in the
horrible collapse after its belligerent expansion.

2. Legislation

On the ideological level of legal philosophers legis-
lation was understood—and in fact it was a
misunderstanding of Savigny’s notion of the Volks-
geist—as the ‘expression’ of the popular substance,
i.e., of a homogeneous Volksgemeinschaft. But how
did the ‘law in the books’ come into the books in the
first place? Legislative products, even during the Nazi
era (1933–45), constituted a compromise of conflicting
forces. So one has to look behind propaganda and find
out how they came into being. But there exist only a
few studies on the origin of Nazi legislation, e.g., in the
field of marriage law and labor law.

The mere counting of the number and size of legal
regulations shows that in Germany during the twen-
tieth century the absolute maximum of legislative
regulation—as far as the number is concerned—was
reached in 1938 and 1939 (mainly measures to prepare
for a war economy); a finding that might be of interest
for those who talk about today’s ‘regulation flood.’
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This vast amount indicates an instrumental use of
norms, not an ‘expression’ of a �o� lkische (racial–
ethnic) will. As far as the forms of regulation are
concerned, we find a variety of norms ranging from
traditional laws to single orders of the Fu� hrer, even
unpublished ones, sometimes circulated via radio
broadcasts.

2.1 Public Law

In public law it was for several years an open question
whether the Weimar constitution was still valid.
Although it was never formally invalidated it was
displaced by new ‘basic laws,’ including the program
of the Nazi Party (NSDAP). Basic rights were elimi-
nated through the Verordnung des Reichspra� sidenten
zum Schutz �on Volk und Staat of February 28, 1933.
There was no separation of powers after the Erma� chti-
gungsgesetz of March 24, 1933, which empowered the
government or single ministries and other authorities
to issue laws. The federal structure of the Weimar
Republic was destroyed. Political power was central-
ized in the Reich authorities with Hitler on top as
the Fu� hrer and Reichskanzler in one person after
August 1, 1934. The will of the Fu� hrer was the supreme
and unlimited source of law. His will could be mani-
fested in a variety of norms (Gesetz, Verordnung,
Erlaß, Einzelbefehl, Gesamtauftrag, etc.). On the level
inferior to the Fu� hrer there existed no clear com-
petences, but rather a structural chaos that has been
labeled a polycratic regime.

2.2 Penal Law

In penal law the principle of nulla poena sine lege (no
punishment without a law) was abandoned by
introducing the ‘analogous’ application of the law
according to the gesundes Volksempfinden, and re-
placed by the principle of nullum crimen sine poena (no
crime without a punishment). Various retroactive laws
were issued. The penal system no longer focused on
the criminal act defined as an offense against
the Volksgemeinschaft. Instead the ‘types’ of the
criminal (Ta� tertypen) became important. There was
the Gewohnheits�erbrecher, i.e., the habitual criminal
against whom the Nazis introduced the ‘three strikes
rule’; the violent criminal (Gewalt�erbrecher); the
murderer as a distinct type (Mo� rder); and the ‘people’s
blight,’ i.e., a person like a pestilential insect that has
to be exterminated (Volksscha� dling). Instrumental use
of penal law such as the Kriegssonderstrafrechts-
�erordnung (1939), or in its extreme instance the
Polenstrafrechts�erordnung (1941), becomes norm-
ativelyunlimited. It is characterizedbyextremelyvague
norms that confer broad judicial discretion, and by a
terroristic severity of sanctions.

2.3 Ci�il Law

In civil law there were only minor changes in the
legislation, except in agricultural law and in family
law. Using old rules the judiciary invented new
doctrinal formulae that enabled the judges to intervene
in the formerly private sphere of autonomous indi-
viduals by the interpretation of a contract as a
Gemeinschafts�erha� ltnis (relationship of a com-
munity, a organic union). Through the ‘Law ordering
national labor’ (Gesetz zur Ordnung der nationalen
Arbeit) of January 20, 1934, the autonomy of trade
unions and employer organizations to reach collective
agreements was abolished. Strikes were illegal. The
collective actors were integrated in the Deutsche
Arbeitsfront and put under the control of state
executors. The worker became a popular figure of
Nazi propaganda, while the labor market, including
wages and mobility, was intensively regulated long
before World War II. In other spheres of the economy
the state favored the interests of factions of big
business and their trusts; state intervention increased
during the war.

3. The Legal Staff

During the first years after 1933 court organization
was not substantially changed. Special courts (Sonder-
gerichte) (1933), the Volksgerichtshof (1934), and the
Reichskriegsgericht (1936) were established. Under the
new regime about 15 percent of judges and prosecutors
were dismissed on political and�or racial grounds. For
various reasons the caseload decreased. A substantial
change took place in the form of Verreichlichung, i.e.,
the centralization of the court administration under
the department of justice of the Reich that after 1935
controlled the jurisdiction of the courts. After 1936 the
judiciary lost its competence in ‘political’ issues;
mainly matters concerning the (secret) police. In an
agreement with the ministry of justice in 1937 the
Gestapo gained permission to torture (‘�erscha� rfte
Vernehmung’). Step by step the courts were excluded
from prosecuting and sentencing Jews, homosexuals,
and other enemies of the German Volk. In an
agreement between Thierack (Minister of Justice) and
Himmler (Chief of the Police and of the SS,
respectively) of September 1942, ‘asocial elements,’
Jews, gypsies, Russians, Ukrainians, and so on, had to
be handed over from the prisons to Himmler’s
myrmidons.

All these measures were executed, accepted, or
tolerated by members of the legal staff. A basic
problem in dealing with Nazi law is how to explain the
degree of conformity among judges, prosecutors,
attorneys, and legal scholars. One explanation given
after 1945 was that they acted on the basis of a
‘positivistic’ attitude by simply adhering to the law.
Instead, it was a positive attitude to the new regime
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that was hailed by the organizations of judges and
prosecutors. Judges were overzealous in their duty,
e.g., in dismissing Jews from their legal positions as
employees or tenants. Faced with the atrocities against
Jews and political opponents, they displayed a passive
onlooker’s attitude. Courts used racist arguments
without being obliged to do so. They imposed ex-
cessively severe sentences: estimates of the number of
executions, including those imposed by military
courts, range from 20,000 to 50,000. There was almost
no judicial opposition; instead there was widespread
voluntary obedience.

4. Legal Culture

There exists very little evidence about ‘legal culture’ in
the sense of knowledge and opinions about law among
the populace during the Nazi era. Systematic exam-
ination of facts that illustrate people’s attitudes to-
wards legal norms, judgments, legal institutions, and
professional groups does not reveal a homogeneous
Volksgemeinschaft, but a variety of differing opinions
and attitudes. Many findings, for example reports by
the Sicherheitsdienst of the SS, indicate that a deeply
rooted trust in the courts (and in the Nazi regime in
general) persisted until 1945. Only a small fraction of
social problems or conflicts reach courts; criminal
prosecution and private invocation of the courts are
extremely selective, so it is significant that a con-
siderable proportion of the activities of the Gestapo
were provoked by private informers.

5. Normality and Terror

It would not be appropriate to look at Nazism only in
light of the holocaust, without considering everyday
law and the administration of justice. It is important
not to neglect the routine work, the ‘normality’ of the
judicial system with its millions of cases and un-
published decisions. A high degree of normality, of
daily routine, is indispensable in such a system in order
to secure the conformity of the legal staff, while
continuous intervention would lead to a feeling of
uncertainty.

In terms of legislative activity in Nazi Germany, a
huge amount of routine work was done after 1933.
There were not only the Nuremberg Laws (September
15, 1935), including the ‘Law for the protection of
Germanblood andGermanhonor’ (Gesetz zumSchutz
des deutschen Blutes und der deutschen Ehre), and the
‘Reich citizenship law’ (Reichsbu� rgergesetz), but also
regulations concerning chimney sweeps, seeds, and
wine corks.

An essential feature of the Nazi regime was the
combination of open terror and everyday routine.
Legally ‘normal’ and terrorist measures alternated,

and terrorism occurred under the guise of the ‘normal.’
Three events might serve to exemplify this:

(a) The murder of Ro� hm and his followers in June
and July 1934, which was followed by doctrinal
justification as an act of government self-defence.

(b) The elimination and extermination of persons of
so-called ‘inferior quality,’ starting with the ‘Law on
the prevention of offspring afflicted with a hereditary
disease’ (Gesetz zur Verhu� tung erbkranken Nach-
wuchses) of July 14, 1933, introducing coercive steriliz-
ation, followed by the ‘Law on the protection of the
hereditary health of the German people’ (Gesetz zum
Schutze der Erbgesundheit des deutschen Volkes) of
October 18, 1935 (interdiction of marriage in the case
of certain diseases), and finally the transition to secret
‘euthanasia’ actions (authorized by Hitler on Septem-
ber 9, 1939), started in January 1940.

(c) The prosecution and extinction of Jews.

6. Law and the Holocaust

The legal persecution of Jews advanced step by step,
interrupted and radicalized by brutal, direct measures.
First came the ‘Law for the reconstitution of
officialdom’ (Gesetz zur Wiederherstellung des Berufs-
beamtentums) of April 7, 1933, excluding Jews—with a
few exceptions—from the civil service. The concept
‘Jew’ was not defined according to criteria of ‘race’;
instead the religion of the grandparents was adopted
as a criterion that could be used administratively. Step
by legal step, the scope of social activities and the
positions available to Jews were reduced. In September
1935 (through the Reich citizenship law) Jews were
denied full citizenship. The new crime of ‘Rassen-
schande’ (prohibition of sexual intercourse between
Jews and non-Jews) was introduced (in the ‘Law for
the protection of German blood and German honor’).
Legal ‘aryanization’ of Jewish property and exclusion
from professions were pursued continuously by the
legislators. The yellow star (Judenstern) was intro-
duced in September 1941. In December 1941, Poles
and Jews in the occupied territories in Eastern Europe
were put under special penal regulations, with the
threat of capital punishment for almost every kind of
disobedience. After the January 1942 Wannsee Con-
ference, at which the plans for the extermination of the
Jews were formulated, their further persecution and
extinction was by no means carried out extralegally,
but in a legal–bureaucratic manner. From July 1,
1943, crimes committed by Jews were persecuted and
sanctioned by the police only, and no longer by courts.
The last published directive of November 11, 1944,
barred Jews in Berlin from using heated public
rooms.

Apart from this kind of legally sanctioned per-
secution, there were repeated ‘wild’ actions, starting
with the antisemitic excesses in March and April 1933.
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Such persecutions reached their first climax in the
antisemitic pogroms in November 1938, followed by a
legal sequel (obligation to pay a tribute; collection of
insurance benefits). The same pattern holds for the
legal exclusion of other victims of Nazism: Sinti,
Roma and other ‘Fremd�o� lkische,’ homosexuals, crim-
inals, the insane, asocials, communist, social demo-
crats, Jehovah’s Witnesses, etc.

Injustice did not arise all of a sudden, but gradually.
The step by step character of the prosecution of people
not belonging to the Volksgemeinschaft contributed to
the high degree of conformity among the legal staff. By
accepting the first steps the official becomes incapable
of resisting the further steps that might seem unjust to
him (there were almost no women among the legal
staff).

7. Hitler and the Law

The remarks about law in Hitler’s Mein Kampf
indicate a purely instrumentalist understanding: law is
deprived of any intrinsic value and only conceived as
an instrument to promote the Aryan race, to suppress
and exclude all kinds of enemies and to secure the life
of the German people. A few deprecatory remarks
made by Hitler about jurists are reported. Sometimes
he intervened arbitrarily in court cases, most famously
in the Schlitt case (in 1942), which he used to have
himself declared—for the second time after the Ro� hm
murders—the supreme judge. After 1942 he was no
longer concerned with individual cases.

8. Continuity and Discontinuity, Modernity and
Regression

The Nazi era must neither be seen as entirely con-
tinuous with or totally isolated from what came before
and what happened afterwards, i.e., its Weimar pre-
history and the coming to terms with Nazism after
1945. The moments of continuity include both per-
sonnel and substantive factors. Personnel issues in-
clude the continued activity—and loyalty—of most
lawyers within the judiciary and among legal scholars
before and after 1933 as well as (at least in the Western
zones of Germany) after 1945. Substantively, in the
legal domain the Nazis and their legal lackeys were
not very inventive. With the possible exception of
agricultural law—and after 1939 the regulations
concerning the war economy—they retained the tra-
ditional legal corpus. The vast majority of legal norms
remained valid after 1933, but they were given new
interpretations. In large measure they continued
trends that had been evident before 1933, e.g., in penal
law. With regard to eugenics, too, the Nazis referred
back to much older concepts and also claimed to rely

on similar practice abroad, e.g., in the USA and
Scandinavia. In civil law, too, one can find continuity,
e.g., in the so-called ‘materialization’ tendencies in
private law, the limitating of contractual autonomy.

In some areas, the Nazi period achieved solutions
for old disputes (e.g., in the Corporation Act
(Aktiengesetz) of 1937). From a wider historical
perspective some reforms can be interpreted as ‘pro-
gressive’: protective regulations concerning pregnancy
and motherhood as well as juvenile workers, regu-
lation of working hours, etc. In divorce law (1938), the
grounds for divorce were broadened from the guilt of
one spouse to include marriage breakdown (this again
was an idea dating from before 1933). An innovation
in legal doctrine was E. Forsthoff’s concept (intro-
duced in 1938) of ‘Leistungs�erwaltung,’ reflecting the
change from the traditional intervention state
(Eingriffs�erwaltung) to a state administration that
provides, in addition, welfare services and infra-
structure.

The mixture of normality and terror, together with
strong element of continuity, helps explain the high
degree of conformity among the legal staff as well as
among the general populace.

9. Justifications

All of the Nazi regime’s official legal measures—
starting from the Machtergreifung between January
and March 1933—were justified by legal scholars,
in legal philosophy as well as in legal doctrine.
C. Schmitt, for example, justified the Ro� hm murders
in 1934; K. Larenz and others provided reasons for
legal discrimination against Jews. It was no problem
to accept eugenics, the presidents of the regional
appeal courts and the chief public prosecutors were
informed by the ministry of justice about the ‘euth-
anasia’ program in April 1941; in turn, they showed no
opposition. For the excessive use of the death penalty
one could refer to the saying that hard times require
hard measures.

10. Was it Law?

In general, we may doubt—from a legal–philosophical
point of view—whether Nazi law was law at all,
whether there existed a legal system under the Nazis. It
is not necessary to rely on natural law in order to deny
the term law to what the Nazis called law, as did
Radbruch after 1945. Ernst Fraenkel (Fraenkel 1941)
called the regime as a ‘dual state,’ combining ‘nor-
mative state’ and a ‘prerogative state.’ The normative
state, i.e., traditional state agencies, in particular the
courts, acted ‘according to the law’ in dealing with
nonpolitical issues, while the prerogative state, the
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‘organs of dictatorship,’ acted ‘according to given
conditions’ in what they defined as political matters.
While the normative state contributed to the rational
calculability required in a capitalist society, the pre-
rogative state aimed at the oppressive creation of the
Volksgemeinschaft, the dissolution of the institutions
of the working class and the persecution of political
foes. Fraenkel finished his manuscript in 1938 before
he left Germany. In American exile Franz Neumann
(Neumann 1942�44) came to the conclusion that Nazi
Germany was a ‘non-state.’ Conflicts between various
power groups, i.e., parts of the state administration,
party cliques, big business interests, themilitary forces,
and the SS–police complex resulted in a chaos of
competences and a polycentric dissolution of legality
as the mode of state organization.

In his pragmatic jurisprudence Lon Fuller (Fuller
1969, p. 39) describes ‘eight distinct routes to legal
disaster’: no rules at all but only ad hoc decisions;
failure to publicize; retroactive legislation; failure to
make rules understandable (e.g., extremely vague
rules); contradictory rules; rules that require conduct
beyond the powers of the affected party; too frequent
changes in the rules; no congruence between the rules
as announced and their actual administration. Ac-
cording to Fuller’s ‘eight ways to fail to make law,’ the
Nazis did not create a bad system of law; instead, their
attempts resulted in ‘something that is not properly
called a legal system at all’ (Fuller 1969, p. 33).

See also: Anti-Semitism; Compliance and Obedience:
Legal; Dictatorship; Dictatorship in History; Holo-
caust, The; Judaism and Gender; National Socialism
and Fascism; Rechtsstaat (Rule of Law: German
Perspective); Rule of Law; Totalitarianism; Total-
itarianism: Impact on Social Thought
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Near Middle East/North African Studies:

Culture

Culture in the postcolonial Middle East and North
Africa is the ensemble of literary and artistic pro-
duction that reflects and shapes the norms and values
of daily life. Fiction, drama, film making, and art play
a greater role in the people’s lives than they do in
Western Europe and the United States. Because they
are often viewed as spokespersons for the people to the
regime, public intellectuals have a moral authority
that promises influence, imposes responsibility, but
also invites manipulation by those in power. In this
article the evolving relationship between cultural
producers, society, and the state is examined.

1. The Impurity of Postcolonial Authenticity

The Middle East and North Africa (MENA) have
come to be conjoined as the Arab world, with Turkey,
Iran and, more recently, Israel as non-Arab neighbors.
Scholars have traditionally treated the region as a
separate and more or less isolated block, yet it never
was. What is significant about this area is that it
frames the southern and eastern shores of the Mediter-
ranean. It is thus geographically, historically, and
culturally connected with Europe. Edward Said argues
convincingly in his influential Orientalism (1978) that
eighteenth and nineteenth century military and po-
litical incursions from the northern rim were
accompanied by an equally violent discursive cam-
paign. Apparently objective orientalist scholarship in
most disciplines in fact served the political ends of
their governments and shaped domestic practices and
policies. Portrayals of MENA as a landscape empty of
people, sexually available and civilizationally fertile if
carefully husbanded, have come to be understood as
colonizing projections. Yet orientalists’ analyses had
the force of truth at the time, and theywere remarkably
influential. Arab, Turkish, and Iranian intellectuals
writing during the nineteenth and early twentieth
centuries often built on such positivist foundations.
‘Progress’ became the leitmoti�. Failure to construct
an active national subject was predicated on lack of
knowledge and the inability to borrow creatively from
the West.

Contact with the cultures of Western Europe in the
modern period came through various channels.
French, British, and Italian colonizers brought new
technology and new ideas which highlighted the
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difference between advanced cultures and those which
world processes were bypassing. MENA rulers sent
scholarly delegations to Europe to study science and
to translate key documents. Exposure to French,
English, Russian, and even American literature during
protracted stays in the European capitals changed
intellectuals’ notions of the writing and function of
literature: it should reflect the new realities in the
people’s lives. By the early twentieth century, MENA
writers were beginning to publish their own works of
fiction and drama. Egypt provided the regional milieu
for literary experimentation and excitement. Literary
salons convened men and sometimes even women to
discuss the new trends in politics and literature. At a
time when middle and upper class women were
confined to their homes, these gatherings of intel-
lectuals were almost the only places where women
could appear with men.

The 150 years stretching from the French occu-
pation of Egypt at the end of the eighteenth century
until World War II, known in the Arab world as the
nahda or renaissance, has been the subject of much
research by those within the region. More recently,
scholars of colonialism and postcolonialism, many of
whom come from MENA but have been educated
elsewhere, have subjected this period of initiation into
a Western-style modernity to careful scrutiny. Their
insider–outsider perspective provides a new lens
through which to analyze the texts of orientalists like
the linguist William James and to view the process of
Westernization.

After World War II, most MENA countries
achieved their independence. With the exception of
Palestine, which was transformed into the home of
Jews who had been flooding into the region out
of fascist Europe, liberation struggles gave birth to
autonomous regimes throughout the region, but
always under the watchful eye of the former rulers and
in the shadow of globalization, a new form of US-
centered imperialism.

The historical fluidity of connections across the
Mediterranean fostered persisting ties and facilitated
the formation of new ones from further afield.
Analysts from with the region articulated this moral
tug-of-war with Western Europe and the US existen-
tially; questions concerning authenticity, modernity,
and tradition became central to the assertion of a new
identity. However, the dream of a postcolonial return
to an authentic, pre-European past was shattered by
the reality of independence. MENA intellectuals came
to the realization that cultural authenticity was not a
pure haven but rather a present reality that involved
an acknowledgment of all the strands of past ex-
perience, however painful.

2. Westtoxification

European imperial rule had introduced European
culture and its values and, like a poison, it was coursing

through the veins of the people. How to find an
antidote? During the 1930s, some writers began to
look for an indigenous, premodern greatness that
might rival the cultures and power of the Europeans
and thereby instill pride in their people. The
Pharaonic, Babylonian, Ugaritic, and more recent
Ottoman civilizations enjoyed a cultural revival in the
1930s and 1940s. Intellectuals questioned where
MENA fitted in the modern world. In The Future of
Culture in Egypt (1938), the Egyptian writer and
educator Taha Husayn (1889–1973) connected his
native land with a Mediterranean future. Arab critical
schools such as Diwan (1920s) and Apollo (1930s)
brought together poets and critics schooled in England
and France who saw the need to knit Western theory
together with local literary traditions. The publi-
cations of these schools produced a new space, that of
the public sphere. Discussions about national identity
and the new roles women and men should play in the
future became matters of general concern.

European scholarship has made much of this period
of intellectual ferment which many tried to organize
through clear periodization according to genre cat-
egories such asneoclassical, romantic, and sociorealist.
Some MENA intellectuals turned their attention to
the negative effects of rapid change. The Saudi exile
Abd al-Rahman Munif (b. 1933), who now lives in
Syria, situated his five-volume novel Cities of Salt
(1980s) in the recently oil-rich desert states. A pet-
roleum economist, he understood the environmental
and demographic impact of oil. The lure of easy profit
has displaced tribal solidarity with individual enter-
prise. This multivolume book earned its author the
displeasure of his Saudi government which deprived
him of citizenship.

Then, there are those who absolutely reject Western
cultural influence. The Iranian writer Al-e Ahmad
(1923–69), the son of a Muslim Shiite cleric, coined the
term ‘westtoxification.’ The title of a book he wrote in
1962, it was used as a slogan against the Shah. For
him, as for many of his contemporaries, the cultural,
economic, and political subordination of MENA
countries to the West was anathema. The future had to
be modern and Islamic, it must not be Westernized. It
was this anti-occidentalism that led to the Islamic
Revolution of 1978 (Talatoff 2000). Scholarship of this
period spanning the independence struggles and the
Islamic Revolution has emphasized growing self-
confidence and identification with movements op-
posed to EuroAmerican neocolonialism worldwide.

3. War Stories

Conflict and violence are so much a part of MENA
history and culture that no consideration of its culture
can afford to ignore them. The Palestinian struggle
against Israeli hegemony since 1948, the Algerian war
of independence (1954–62), the Lebanese civil war
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(1975–92), the Iranian Revolution (1978–9), the Iran–
Iraq war (1980–8), the Gulf War (1991) are only the
best known of the MENA conflagrations. Each war
produced its own coherent body of literature with
women as actively engaged as the men. Women’s
versions of their experiences of national violence have
challenged the familiar frame narrative that character-
izes men’s war stories. They have insisted on the
importance of their contributions to the national
welfare. In the 1980s, the Algerian novelist and
historian Assia Djebar (b. 1938) started to publish her
semi-autobiographical quartet. Through the eyes of
women she radically revises Algerian colonial history,
linking the stories of neglected nineteenth century
women resisters with those of living women who had
been active and then silenced during the war of
independence from the French, with her own story.
The recent attacks by Islamic fundamentalists on
intellectuals, and particularly women, in the Algerian
capital seem to perpetuate a war that was not resolved
in the early 1960s.

In Lebanon, the Beirut Decentrists, a school of
women writers, wrote about the civil war. Some
analysts have argued that political anarchy relaxed
social norms so that the prohibition of women writing
about war, an experience they have always been said
not to have had, was lifted. Beirut became emblematic
of postmodern wars that erase the boundaries between
binaries, like home and front, that have been so
necessary to the effective telling of the War Story
(Cooke 1997). Critical of those who participated in the
senseless fighting, they also exposed the literary reck-
lessness of those who wanted to represent the war as
having any moral sense. Emily Nasrallah (b. 1938)
wrote about the devastating effects of the civil war and
the massive emigration it precipitated. Hanan al-
Shaykh’s (b. 1941) The Story of Zahra (1980) traces
the growth in consciousness of a woman whom the
war empowers. She fights in her own limited but
intense way to do something to end at least part of the
madness.

While the war in Lebanon was at its height, the
Iran–Iraq war broke out. Scholars from the region as
well as those from outside have pointed out that
Saddam Hussein, like many dictators, has had an
ambivalent relationship with the intellectual elite of
his country. He needed them and therefore he feared
them. Throughout the war, he coerced the writers and
artists to glorify the war in ink and paint. The Ministry
of Culture established literary series and organized
festivals in honor of the war to which scholars of
Arabic literature from all over the world were invited.
Many Iraqi writers and artists did as they were told.
Some did not. Under the eye of the censor, some
writers managed to articulate criticism of a war they
were supposed to praise (Cooke 1997). Not only
writers and artists, but literary critics also were
commissioned to describe and analyze the cultural
effects and products of the war. So prolific were they

that by the late 1980s books of criticism about the
literary criticism of war literature were being pub-
lished.

Ironically, the Islamic government of Iranwas doing
exactly the same as its enemy, namely sponsoring
praise of the war and censuring whatever was seen to
be oppositional to its specifically Islamic interests. The
case of Salman Rushdie and the 1989 fatwa pro-
nounced against him for his ‘heretical’ Satanic Verses
(1988) has entered the annals of world history. Within
Iran, some writers complied with the government’s
will; others protested. A. Rahmani’s Short Hike acts
out a moment of defiance between an Islamic guard
and the woman he has just reprimanded for revealing
a strand of hair. Restrictions forced women to speak
out (Milani 1992). Many went into exile. London,
Paris, Los Angeles, and New York have become
MENA exile capitals. Observing their native lands
from a distance, creative artists and critics are publish-
ing works of political, social, and cultural analysis as
well as fiction and memoirs.

4. Moral Authority

Political independence in MENA countries demanded
political and moral vision that would owe as little as
possible to European norms. Intellectuals set out to
‘revolutionize the revolution.’ In 1946, the Iran-Soviet
Society sponsored the first congress of Iranian writers
which called for the centrality of ideology to literature.
Seven years later in Lebanon, the first editorial of the
influential monthly periodical Al-Adab declared that
all forms of writing must be politically engaged. The
time of art for art’s sake had passed to be replaced by
a revolutionary ethic in all creative activities.

MENA writers, and more recently filmmakers, have
a moral authority rarely found in the US and Western
Europe. Since books, plays, paintings, and films may
assume the force of a political manifesto, governments
as well as nongovernmental associations such as
Islamist groups try to monitor cultural production
before, during, and after its completion. Intellectuals
judged to be dissident may be eliminated, exiled, or co-
opted. For most MENA intellectuals prison is a badge
of honor, exile a terrible necessity, co-optation an
ever-threatening possibility.

Co-optation is a widespread phenomenon in
MENA, making arduous the decision to stay in one’s
country. Filmmaking is particularly susceptible. Like
theater, film watching is a communal experience and
as such it allows individuals to share with an anony-
mous group a sense of justified anger, or to laugh at
the expense of oppressors. The power of such cathartic
moments has not been lost on repressive regimes:
national film institutes sponsor, censor, and retain
monopoly of the finished product. Since the Islamic
Revolution, Iranian filmmakers, like the internation-
ally recognized Mohsen Makhmalbaf, have had to

10428

Near Middle East�North African Studies: Culture



submit their scripts, rushes, and final films to the
government censors, who are especially concerned
with Islamizing the representation of women. During
the latter part of Hafiz Assad’s rule, Syrian film-
makers were sponsored to produce films that were
remarkably critical of the regime but that were rarely
shown.

Films like Muhammad Malas’ The Night (1991) are
only shown during international film festivals. People
know of their existence and long to watch them. In the
meantime, the dissenting individual may be given a
government post or some other form of visibility that
demands a measure of criticism of the government
that is sponsoring the criticism. Such ‘commissioned
critics’ provide an outlet for the people’s frustration
and anger with a repressive regime, thereby helping to
fashion a facade of democracy. In his Historical
Miniatures (1993), the Syrian playwright Saadallah
Wannus (1941–98) examines the triangular relation-
ship between state, society, and public intellectuals
through the controversial meeting of the fourteenth
century Mongol tyrant Tamerlane with the North
African historian Ibn Khaldun.

The project of cultural production from inside
authoritarian regimes is fraught with danger: just how
much criticism is too much, how much too little?
Nevertheless, despite the dire consequences for articu-
lating opposition, public intellectuals rarely flinch
from what they consider to be their responsibility.
Some are killed for their words. Many are imprisoned.
So many have published books about their prison
experiences that it is possible to talk about a body of
MENA prison literature that is beginning to receive
the critical attention it deserves (Abrahamian 1999, al-
Musawi 1999). The fact that intellectuals have had
such experiences and that they then publish them gives
them a moral authority that others, whose writings
may be as ‘good,’ may never achieve. Research on
intellectuals’ prison experiences and writings has
tended to be conducted outside the country. The
dictates of Aesopian language demand that the text
not be decoded in the place where it is produced for
fear of further political repercussions. Michel
Foucault’s Discipline and Punish (1977) has influenced
scholarship on prison writing throughout the MENA
region.

5. Exile

For some the cost of staying at home is too much to
bear, and so they leave. Citizens of repressive regimes
flee in order to find a place where they might breathe
and speak freely. They have congregated in major
cities like Paris, London, Buenos Aires, New York,
and Los Angeles, where they have founded publishing
houses and launched newspapers and magazines.

The Palestinian case has become emblematic of the
dilemma of many MENA intellectuals: they cannot

live at home, they scarcely survive outside. Should the
committed intellectual fight or write or do both or
neither? In 1963 Ghassan Kanafani (1936–72) pub-
lished his Men in the Sun, which was turned into a film
entitled The Dupes. This novella explores the possible
outcome of the decision to leave one’s home and to
seek refuge in Arab countries. The fugitives suffer
multiple humiliations before they perish on their way
to Kuwait.

After the Arab defeat by the Israelis in 1967, Arab
as well as Turkish and Iranian intellectuals tried to
understand what had gone wrong. Scholarship in the
region focused on a loss of spiritual purpose and
guidance. Literary production echoed this existen-
tialist trend. The Egyptian Nobel laureate Naguib
Mahfouz immediately abandoned his long, socio-
realist novels to write short stories and novellas that
exposed the angst of a tortured hero in a kafkaesque
world.

Some Palestinians tried to stay in Israel where they
were promised that all who lived on the land of Israel
and spoke its language were its citizens. Anton
Shammas’ (b. 1941) autobiographical Arabesques,
hailed by some as a masterpiece of Hebrew prose, has
not yet been accepted as part of the canon of Hebrew
literature. No matter how hard they tried to assimilate,
or how excellent their command of Hebrew, Palestin-
ians could never become Israeli citizens in the full
sense of the word.

In a world whose borders are increasingly porous,
where migration is a necessary part of many people’s
lives, indigenous scholars, writers, and artists are
imagining a new kind of cultural nationalism that
allows those who are living far from their land of birth
or ancestry to retain very real ties of identity. Literary
associations in MENA are slowly recognizing that
their writers may not live in the country that they claim
as their nation.

6. Globalization and Islamization

Since the late 1980s there has been a shift in the
relations between the people and MENA governments
as global pressure forces an acknowledgment of
human rights and civil society. Western governments
have predicated aid on demonstrable attention to
individual and group rights to life, freedom, and to
nongovernmental political participation. Although
the motivations of the human rights enforcers are
often questionable, they have contributed to changing
the norms of interaction between state and society.

Religion has come to play an increasing role in
MENA societies as Islamist groups have assumed
responsibility for social welfare from below. The
outcome is not always benign. Islamist groups are
struggling against their governments but also against
secular intellectuals to impose an Islamic state. In
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1990s Algeria, Islamists increasingly targeted intel-
lectuals who they charged with secularism and perv-
ersion of the people’s morals. In 1992, Egyptian
fundamentalists assassinated Farag Foda, a journal-
ist, for his critique of their discourse, especially in his
Before the Fall (1992). In Iran, public intellectuals are
under constant attack by the government and vigilante
groups. Moral censure of literature has escalated to
sanction for deadly assaults on the authors.

Although the most visible aspects of the Islamiz-
ation of local institutions have been the violent
reordering of society according to so-called Islamic
norms and values, this is not the whole story. A
corollary development has been a shift in public
discourse. In countries whose regimes follow Muslim
law, this discursive transformation has been imposed
by fiat. Elsewhere Muslim ideologues have been the
catalysts. Scholars, especially Western-trained anthro-
pologists, have asserted that the wide distribution of
cassette tapes of charismatic preachers’ Friday ser-
mons provide even the illiterate with a new vocabulary
and syntax. Whether the Islamization of the public
sphere is regarded as a good or a bad thing, it has
created a new kind of public sociability that entails a
mandate for public intellectuals, even the most secular
of them, to learn its language.

The most radically affected by this development
have been women, and particularly those with a
feminist agenda. Feminists from within the region are
analyzing the situation, forming contingent coalitions
and proposing new ways to challenge the policing of
women’s actions, behavior, and speech. They have
recognized the dangers inherent in Islamists’ declara-
tions that women are the symbolic and moral center of
their society. What they do and how they act have
become men’s affairs. It is within this context that the
veil, abandoned, or even banned in most places during
the first half of the twentieth century, has re-assumed
such central importance. In places like Afghanistan,
Iran, Algeria, and Sudan, the unveiled woman may be
reflexively labeled wanton. Although the veil is not
Islamic, it is seen by many to be highly recommended.
There are several problems with this highlighting of
the veil as an emblem of the society’s moral rectitude.
Feminists in the late nineteenth and early twentieth
century fought against the veil as a symbol of men’s
ownership of women. To go back to wearing this
patriarchally loaded symbol is to renounce the gains of
their grandmothers.Another problemwith the blanket
mandate that women veil is that not all women in
MENA countries are Muslims.

Women scholars and activists from the region are
responding to Islamist pressure. Even when they do
not accept the label of feminist because of its over-
determined connection with Westernization, they are
learning the rules of Islamic discourse and legal
practice so as to challenge them effectively. In The Veil
and the Male Elite (1987), the Moroccan sociologist
Fatima Mernissi (b. 1938) reveals the weakness at the

heart of the most trusted religious and legal texts. The
Egyptian writer, physician, and activist Nawal El
Saadawi (b. 1930) has called for the ‘Lifting of the Veil
from the Mind’ in her Arab Women’s Solidarity
Association (founded 1982), in her lectures given all
over the world, and in novels like The Fall of the Imam
(1987), which earned her a place on the Islamists’
death list. At the other end of the political spectrum
are Islamist women like Zaynab al-Ghazali (b. 1912)
whose prison memoirs, Days from my Life (1977),
enact a model of women’s empowerment within
orthodox Islam. These Islamic feminists have learned
how to respond to the silencing gestures of men in
power by developing a multiple consciousness of how
they are perceived, named, and controlled. From these
discontinuous vantage points they are producing a
multiple critique that keeps incompatible audiences in
tension with each other in such a way that the speaking
subject can hold on to her agency (see Cooke 2001).

7. Translation and Recognition

MENA literature, art, and films are now enjoying
international recognition, as they enter the main-
stream of world culture. In 1988, Mahfouz became the
second MENA writer to win the Nobel Prize in
literature having been preceded by the Israeli Shmuel
Yosef Agnon (1888–1970) in 1966. In 1989, the
Moroccan Tahar Benjelloun won the Prix Goncourt,
the first Arab to be awarded this coveted French prize.
In 1997, the Turk Yashar Kemal was awarded Italy’s
most prestigious prize, the Nonino Literary Award. In
that same year four Iranian films were awarded major
prizes at Cannes, Locarno, Tokyo, and Montreal.

Arabic, Hebrew, Persian, and Turkish fiction and
poetry are being translated into European languages.
In 1981, the Palestinian poet and literary critic Salma
al-Khadra’ al-Jayyusi founded her Project for Trans-
lation from Arabic (PROTA) in the United States.
Whereas the first translations found homes inmarginal
presses dedicated to publishing works by writers from
the global South, by the late 1980s major European,
American, and even Japanese publishing houses
started to adopt literary series as well as individual
authors.

The growth of the translation industry is significant
for the readers who now have unprecedented access to
the cultural imaginary of people they had previously
known through the stories of scholars and travelers
only. It is important above all for the intellectuals who
are writing with the awareness that their works will be
translated, that what they say about their culture is
being consumed far from the local readership they had
originally targeted. Writing thus entails consequences
that must be anticipated. MENA intellectuals are
seeing their work becoming part of a global project in
which they should play an increasingly visible role.
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8. Conclusion

The legacy of the twentieth century in MENA coun-
tries is a whirlwind of conflicting realities and
emotions: colonialism, independence, wars, spiritual
search, religious self-assertion, despair, defiance, hope,
capitulation, resistance, incorporation into the global
system, and marginalization from its benefits. MENA
cultural producers have had to shoulder a huge
responsibility as they confront the contradictions
marking their era and imagine different futures. Many
have paid the price of articulating their conscience in
the belief that sacrifice is necessary and may even be
productive. Culture in the MENA region is a political
arena where women and men strive to contest the
actions, ideologies, and policies of oppressive regimes
and world systems. It remains to be seen what will be
the effect of the information revolution on MENA
countries which have committed themselves to resist-
ing Westernization and who now find themselves
compelled to go on-line.
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Near Middle East/North African Studies:

Economics

The study of Middle East and North African econ-
omies is a relatively recent endeavor. Charles Issawi,
the leading Middle East Economic historian, asserts
that prior to World War II, the only Middle Eastern
country whose economy had been adequately studied
was Egypt (Issawi 1990). Since then the field has
grown considerably but until the late 1970s, a handful
of topics dominated scholarly research in the eco-
nomics of the Middle East and North Africa. These
included the economics of oil, the role of the state in
the economy, and international labor migration, all of
which are clearly interrelated. With the exception of
North African migration flows to Europe, inter-
national migration flows in the region were a response
to the sudden increase in labor demand in labor scarce
but oil-rich countries during the oil boom era. More-
over, oil rents, which flow primarily into state coffers,
centralize economic resources in the hands of the state
and significantly increase its role in the economy.
However, the dominant role of the state was not
limited to oil-rich countries. The rise of nationalist
governments throughout the region in the post-
independence period resulted in significant state inter-
vention, even in countries where oil has played a
minimal role, such as Turkey, Syria, and Yemen.

Since the decline in oil prices in the 1980s and the
consolidation of the so-called Washington consensus,
the state-led development model pursued by most
Middle Eastern and North African countries became
increasingly untenable and movement toward greater
economic liberalization and market-based reforms
began in earnest. Accordingly, the focus of scholarly
work in Middle East economics shifted to the study of
economic reform and structural adjustment, privatiz-
ation, and trade and financial liberalization, including
the prospects for greater trade integration with the
European Union through the Euro–Mediterranean
partnerships. The 1993 Oslo accords and the prospects
of settling the Arab–Israeli conflict brought forth a
wave of research on the economics of Middle East
peace, but interest in this topic fluctuates with the ebbs
and flows of the Arab–Israeli conflict. Finally, the
onset of the demographic transition in the region and
the growing importance ascribed to human devel-
opment in the international development literature
has led to a renewed interest in the study of labor
markets, education, human resource development,
and gender.

1. The Economics of Oil

Oil continues to play a very important role in the
region’s economies, either directly through the sale of
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oil and gas or indirectly through the receipt of labor
remittances from migrant workers in oil-rich
countries. Although oil-related revenues can poten-
tially provide the necessary resources to finance
infrastructural and educational investments, they can
also cause significant economic distortions that could
potentially hamper the long-term development of
economies receiving such revenues. Since much of the
revenue from the sale of oil accrues as rent, that is
the difference between the product’s market price and
the opportunity costs of the resources that go into its
production, they also give rise to rent-seeking behavior
on the part of various social actors. When the rents
accrue to the state, the focus of the political process
becomes the allocation of the rent to various interest
groups, rather than the creation of new wealth. Middle
Eastern and North African states used their oil rents to
intervene massively in their economies by setting up
large-scale state-owned industries, providing highly
subsidized services and consumer goods, instituting
generous safety nets, expanding public employment
schemes, and protecting local industries and workers
from international competition (Karshenas 1990,
Askari et al. 1997).

Besides its effect on the behavior of governments,
the sudden increase in the flow of external resources in
an economy can lead, simply through the working of
market forces, to a phenomenon known as the ‘Dutch
disease,’ in reference to the problems experienced by
the Dutch manufacturing sector after the discovery of
North Sea oil. The increase in demand brought about
by the windfall leads to an increase in the price of non-
tradables, such as construction and services, whose
supply is constrained by domestic production ca-
pacity, relative to that of tradables, such as manu-
factured and agricultural products, which can be
imported from abroad. This shift in relative prices
leads to the stagnation and diminished international
competitiveness of the non-oil traded goods sectors
(Corden 1984, Collier and Gunning 1999). The Dutch
disease is often blamed for the contraction of agri-
culture throughout the region in the 1970s and the
region’s increased dependence on food imports
(Richards and Waterbury 1996). The effects of
the Dutch disease on manufacturing were often
counteracted with increased protection, making these
manufacturing industries even less competitive
internationally.

2. International Labor Migration

Research on international labor migration in the
region was most active from the mid 1970s to the late
1980s, the period when migration flows to the oil-rich
countries increased significantly. The primary focus of
the research was the investigation of the determinants
of migration and migrant remittances (Adams 1993,
Wahba 1991, El-Sakka and McNabb 1999) and the

assessment of the effects of international migration on
the economies of sending countries (Fergany 1988,
Adams 1991, Roy 1991). Arguments for the positive
impact of migration and remittances include the
obvious effects on foreign exchange earnings, as well
as its effects on lowering unemployment rates, in-
creasing per capita income and savings rates, and
improved skill levels of returningmigrants. Arguments
against include its effects on skill shortages, increased
conspicuous consumption, higher income inequality,
and increased dependency on a risky source of foreign
exchange. However, the evidence presented on either
side of the arguments can generally be characterized as
weak. With a few exceptions (Fergany 1988, Adams
1991, 1993), most studies rely on aggregate figures
from official sources rather than microdata from
household surveys.

3. The Dominant Role of the Middle Eastern
State

Although oil clearly contributed to the expanding role
of the state in the region’s economies, the dominant
role of the state in economic affairs preceded, in many
countries, the oil boom era. Like states elsewhere in
the developing world, the post-colonial Middle East-
ern state took upon itself the task of inducing the
structural transformation of the economy from agri-
culture to industry through direct state intervention.
The accession to power of modernizing nationalist
leaders, mostly with a military background, in Turkey,
Egypt, Iraq, Syria, Libya, Tunisia, Yemen, and
Algeria led to massive state intervention in the form of
nationalization of large private firms as well as some
entire sectors, such as utilities, banking, and insurance.
Governments in the region also invested in heavy
industry, erected high trade barriers, and sought to
control agricultural prices and delivery systems. This
state-led import substitution industrialization model
was first instituted in Turkey, without an explicitly
socialist ideology, and then adopted and expanded
upon in a number of Arab countries and justified by a
home-grownbrand of socialism that came to be known
as Arab Socialism (Richards and Waterbury 1996,
Hopfinger 1996). An excellent comparison of Turkey’s
and Egypt’s development trajectories during the twen-
tieth century is offered by Hansen (1991).

The statist model of development resulted in some
early successes in raising per capita income and
achieving a structural transformation toward more
industrialized economies. However, it soon ran into
the usual bottlenecks that haunt import substitution
industrialization regimes, namely the shortage of
foreign exchange and excessively high capital-output
ratios. The 1967 Arab–Israeli war diverted attention
to the military buildup in Egypt and Syria and
temporarily suspended the economic development
agenda in these countries.
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4. Structural Adjustment and Economic
Liberalization

The first and second oil shocks of 1973 and 1979
forced many developing countries to abandon the
state-led import substitution industrialization model
and undertake far-reaching economic liberalization
programs. Oil rents allowed most countries in the
Middle East and North Africa to avoid instituting
painful structural reforms. The earliest reformers,
Jordan, Morocco, Tunisia, and Turkey, were all
countries with limited oil revenues. The collapse of oil
prices in the 1980s forced the other countries of the
region to introduce drastic cuts in public investments,
reduce public sector hiring, and curtail safety nets,
with a few, such as Egypt and Algeria, adopting wide-
ranging macroeconomic stabilization, structural ad-
justment, and privatization programs (Hopfinger
1996, Harik and Sullivan 1992, Harik 1997, Niblock
and Murphy 1993, Celasun 2000).

A further impetus for pursuing economic reforms
comes from prospects for greater trade liberalization
and exposure to international competition as a result
of accession to the World Trade Organization and the
implementation of the Euro–Mediterranean partner-
ship agreements. These agreements that 12 countries
in the region have either negotiated or are in the
process of negotiating with the European Union,
emerge from a Euro–Mediterranean conference held
in Barcelona in 1995. The partnership aims at creating
free trade areas for all industrial products between the
countries of the region and the European Union. The
partnership agreements would also significantly in-
crease aid flows to the region to facilitate the in-
troduction of structural reforms. The prospects of
intensified international competition and more open
economies in the region has spawned an active
literature on the consequences of these developments
on the region’s economies (Galal and Hoekman 1997,
Handoussa and Reiffers 2000).

5. The Economics of Middle East Peace

A stream of research that investigates the economic
consequences of Middle East peace on the region’s
economy has ebbed and flowed since the early 1990s
with the vagaries of Arab–Israeli peace negotiations.
An influential collection that brings together authors
from both sides of the conflict was published in 1993,
just before the signing of the Oslo Peace accords
(Fischer et al. 1993). The authors investigated the
likely size of a peace dividend that would result from
lower military spending in the region, the impact of
increased intra-regional trade flows and the possibility
of greater foreign direct investment made possible by
open borders and communications links. More recent
reassessments (Roy 1999, Diwan and Shaban 1999)

show the adverse consequences of an incomplete
settlement on the fledgling Palestinian economy.

6. Demography, Labor Markets and Human
Resources

A combination of demographic forces, human re-
source and labor market policies, and external econ-
omic conditions has saddled the region with some of
the highest unemployment rates in the world, with
most of the unemployed being concentrated among
educated youths. The rapid decline in mortality with
continued high fertility, characteristic of the early
stages of the demographic transition, has contributed
to very high rates of growth in the youth population.
Although fertility has begun to decline fairly rapidly in
many countries of the region, the number of young job
seekers will continue to grow for some time. While
educational attainment has increased significantly
during the oil boom period, the educational systems of
the region were primarily oriented to preparing
workers for careers in the civil service. Such careers
were virtually guaranteed for workers attaining a
secondary level of education. Moreover, because
public sector jobs provided compensation levels and
working conditions superior to those obtainable in the
private sector, educated new entrants had an incentive
to queue for them, driving up unemployment rates
(Shaban et al. 1995, Assaad 1997). The slowdown in
government hiring in the 1980s simply resulted in
longer queues and sent unemployment rates soaring.
In the Gulf countries, the situation was exacerbated by
the fact that public sector employment was used as a
mechanism to distribute the oil rents to nationals, with
the private sector relying exclusively on foreign
workers. These dualistic labor markets resulted in the
paradoxical situation of having high unemployment
rates in economies that suffer from severe labor
shortages (Al-Qudsi 1985, Askari et al. 1997). As a
result of these developments, labor and human de-
velopment issues have moved to center stage on the
region’s policy agenda.

Research on labor market and human resource
issues in the region has been hampered by the severe
limitations of access by researchers to the micro-data
sets that have become indispensable for undertaking
state-of-the-art empirical research in this field. Al-
though the general rule is still that survey data sets
collected by statistical agencies are off limits to
researchers, some improvement in data availability is
occurring in Egypt, Turkey, Iran, Morocco, Tunisia,
and the West Bank and Gaza. The improved avail-
ability of microdata has allowed a significant research
agenda to develop on gender issues in the labor
market, determinants of fertility decline, the impact of
the demographic transition, human capital accumu-
lation and returns to schooling, youth labor market
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trajectories, poverty, and the optimal targeting of
social assistance.

7. De�elopments in the Institutional Support for
Economic Research in the Region

The support system for undertaking economic re-
search on the region and for regional researchers has
greatly improved in recent years with the founding of
the Economic Research Forum for the Arab Coun-
tries, Iran and Turkey (ERF). ERF is a regional non-
governmental organization based in Cairo, Egypt,
which was established in 1993 to produce quality
research, inform the policy debate, and build research
capacity through conferencing, research competitions,
dissemination of interim research results, and pub-
lication. The ERF publishes an annual volume entitled
Economic Trends in the MENA Region, a working
paper series, and a regular newsletter and maintains a
record of economic research on the region. It also
sponsors the publication of edited volumes on specific
issues, such as trade liberalization, human develop-
ment strategies, population issues, and the privatiz-
ation of state-owned enterprises. Finally, with funding
from the World Bank and the European Union, ERF
administers regular peer-reviewed competitions for
research funds. Besides the ERF, a number of country-
specific non-governmental research centers have be-
come increasingly active in economic research in the
region, including the Egyptian Center for Economic
Studies, the Royal Scientific Society in Jordan, the
Lebanese Center for Policy Studies, the Arab Planning
Institute in Kuwait, and the Centre de Recherche en
Economie Applique� pour le De� ve� loppement in
Algeria. In North America, the Middle East Economic
Association, which is affiliated to the American Econ-
omic Association, continues to hold its annual meet-
ings, whose proceedings are published electronically.
It also publishes Research in Middle East Economics,
an annual periodical.

8. Conclusion

In response to developments in the region and in the
world economy, the scope of scholarship in Middle
East economics has broadened considerably in recent
years. Although the longstanding interest in the role of
the state, oil, and international migration remains,
there is a growing interest in issues relating to
structural adjustment, trade liberalization, and finan-
cial reform in the context of greater integration with
Europe, in particular, and the rest of the world
economy, in general. Demographic forces related to
the fertility transition and the increased focus on
human development worldwide have led to expanded
interest in labor market analysis, human resource
development, and poverty. This trend is being further

encouraged by the greater availability of microdata
from household surveys in some of the countries of the
region. Finally, there are indications that governance
and institutional reform will be the next set of issues to
attract significant attention from researchers working
on the economics of the region.

See also: International Migration: Mediterranean
Basin and the Middle East; Near Middle East�
North African Studies: Geography; Near Middle
East�North African Studies: Politics; Near Middle
East�North African Studies: Society and History
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Near Middle East/North African Studies:

Gender

The study of women and gender has opened up a new
perspective in our approaches to Middle Eastern
history and society. This article examines the inter-
actions between women’s issues and the major cultural
and political movements, namely national indepen-
dence, social reform, and modernization movements
in the nineteenth century and Islamist movements
revived by the advent of Islamic Revolution in Iran in
1979. It observes changing approaches to the study of
women and history in the Middle East, and their
implications for gender studies in general.

‘Gender’ studies began to appear in the 1980s, first
in the United States and soon afterwards in Europe
and parts of the Middle East, in the wake of the new
discipline of women’s studies, which was itself an
academic and intellectual outcome of the feminist
movements of the 1960s and 1970s. It was a new
attempt to reveal unspoken inequalities and power
relations between men and women. In contrast to the
biological differences highlighted by reference to
‘sexes,’ the term ‘gender’ depicts socially constructed,
culturally specific forms of masculinity and femininity
that are subject to social interpretation, negotiation,
and change. Furthermore, gender is used, not ex-
clusively in relation to women’s issues, but as a
constitutive element of all aspects of human society

and organizations, such as the family, economy,
science, medicine, state, and politics. The analysis of
the ways in which different aspects of social life,
history, and culture are gendered, namely embedded
by culturally perceived differences within a field of
power relations, has become a major concern for
social sciences. Few concepts have transcended cul-
tural and geographical boundaries so powerfully
during the 1980s and 1990s as gender. This has
contributed to pioneering work on gender within the
field of Middle Eastern history (Keddie and Baron
1991). Gender awareness has changed ways of study-
ing the history of colonization, state building,
nationalism, and Islamic identity in the Middle East.
At the same time, tracking the distinct trajectories and
identity formations followed by Middle Eastern
women, both Muslim and non-Muslim, renders a new
map for critical reflection in gender studies. As
concepts travel in two directions, they create new
avenues of learning, dialogue, and interaction between
the West and other cultures, ranging from academy
and law to citizenship. This new dialogical concern
revitalizes an interest in the study of local cultures and
in cross-cultural comparative perspectives.

The study of women in the Middle East posits
gender as a central issue, an agenda-setting issue for
broader historical, political, and cultural processes
that have shaped these societies. For at least a century,
the problematic link between modernization and
cultural identity in the Middle East put women at the
heart of political and societal debates. Women’s
position and agency in society were central in the
shaping of movements of modernization, state-build-
ing processes, nationalist ideology, and Islamist
protest movements. Discussions on the appropriate
position for women in Muslim countries continue to
underpin any political discourse aiming at the reor-
ganization of these societies. Women are situated at
the crossroads between two distinct sets of values and
affinities, namely between universalism, secularism,
and feminism on the one hand, and cultural authen-
ticity, religion, and Islam on the other. Or, to put it
succinctly, in Middle Eastern societies, gender issues
are embedded in civilizational issues in the sense that
women’s position in society is the determining factor
both in framing and intertwining what were posited as
the existing dualities, such as traditional�modern,
religion�secularism, Islam�the West, equality�differ-
ence, and interior�exterior. Studies on women in the
Middle East follow common and overlapping trends
with Western feminist thought but also reflect the
distinctive centrality of gender issues in Middle East-
ern societies.

1. Women’s Ci�ilizing Mission

The social position of women began to be discussed
with the onset of modernization attempts in the
nineteenth century. As modernization seemed to
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imply Westernization, the ultimate question that
reformists needed to answer was whether Islam was
compatible with Western civilization and more partic-
ularly with women’s rights and freedom. Different
answers to that question—ranging from national
modernists and Islamist reformists to religious con-
servatives—continue to put their stamp on the intellec-
tual and political history of the Middle East. Analysis
of these historical debates from the point of view of
women’s questions has shown discursive parallels in
countries such as Egypt, Turkey, and Iran (Ahmed
1992, Badran 1995, Gole 1996, Najmabadi in
Kandiyoti 1991). For progressive nationalists, the
emancipation of women from ‘erroneous’ religious
prescriptions and traditional ways of life was the
prerequisite for national progress. Islamist reformists
asserted that Islam was not a barrier to progress and
that it was possible in Islam to embrace modern ideals,
such as gender equality and human rights. But for
conservatives, any change in the direction of Western
modernity, especially pertaining to women’s position
in society, would have meant a loss in cultural identity
and consequently, to preserve moral integrity and
social cohesion, gender relationshipswere to be framed
according to the Islamic religious law (Shari’a) as they
understood it.

As markers of cultural identity, women therefore set
the agenda for different and competing social projects.
Furthermore, the most disputed issues throughout the
nineteenth and twentieth centuries, namely polygamy,
veiling, gender segregation, women’s education, em-
ployment, and participation in public life, remain on
the public agenda of Middle Eastern countries in
the 1980s and 1990s.

The Middle Eastern model of early modernization,
namely the era of colonial, post-colonial, and na-
tionalist state building, can best be summarized by a
formula that equates women’s emancipation and
national progress. With striking similarities between
Turkey, Iran, and Egypt, and also with the North
African countries, women’s public visibility and
gender equality are considered to be the yardsticks of
progress and civility. Turkish Kemalist nationalism
articulated and implemented gender equality as an
intrinsic part of its modern identity and societal
reforms. Women gained full political rights in 1934,
and the removal of family law from the jurisdiction of
religion with the enactment in 1926 of a secular Civil
Code (adapted from Swiss law) in Turkey can be
considered as the most radical example of engagement
in secular feminism. In Iran, too, women’s rights, free
education, and compulsory unveiling in 1936 were
implemented by the secular nationalist politics of Reza
Shah. In Egypt, alongside nationalism, the Islamic
reformist movement (especially in the works of Muha-
mmed Abduh and Qasim Amin) paved the way for
women to gain access to public life, to claim a public
voice, and to demand educational, work, and political
rights. Veiling was criticized as a sign of women’s

confinement and as an obstacle to women’s par-
ticipation in public life. Thus, the removal of the veil
and the head covering of women in public became a
symbol for women’s emancipation as well as national
progress. A well-known Egyptian feminist, Huda
Sharawi, announced the start of the feminist move-
ment when, returning from an international feminist
meeting in Rome in 1923, she disembarked from her
train in Cairo and unveiled her face in public.
Therefore, public visibility of women was put forward
by the first wave of feminist activism and writing in the
Middle East. A pre-Islamic past, whether Anatolian,
Zoroastrian, Pharaonic, or Berber, was idealized as
egalitarian in gender relations and celebrated in the
construction of a new nationalist idiom. Women,
especially upper and middle class women, mostly
coming from a traditional universe but exposed to
modern ideals and education, were called to par-
ticipate in this nation-building process, as citizens,
educators, and role models for a ‘new life’ in the family
as well as in the public sphere. The limits of women’s
participation in public life and social agency were
framed within the terms set by the nationalist move-
ments whether backed up by secular or religious
reformist discourse. Feminist scholarship in the
Middle East revealed these issues pertaining to gender
and nationalism and developed in distancing itself
from and in criticism of nationalist idiom (Kandiyoti
1991, Moghadam 1994).

2. Women and Islamist Mo�ements

The revival of Islamist movements marks the second
turning point in contemporary Middle Eastern history
where women’s issues and agencies once again play a
central role, but this time as markers of Islamic
difference rather than as transmitters of Western-
centered modernity.

Although Islamic movements are far from being
monolithic, one can still discern common features in
the contemporary Islamist movements that have de-
veloped since the end of the 1970s in almost all Muslim
countries. Their aim is to transform the whole of
society along Islamic lines, ranging from government,
law, and science to ways of life, gender relations, and
faith. The Iranian Islamic revolution in 1979 provided
the political source of reference and legitimacy for
such an ideal. Actors of Islam, men and women alike,
come mostly from provincial towns and lower social
classes, but are an outcome of urban migration and
modern education. The pressures generated by the
encounter with a modern universe create a need to
reinterpret religion and re-adapt gender roles and
divisions. A call for a return to the original, unad-
ulterated, fundamental sources of Islam (the Qur’an
and the Sayings of the Prophet) has engendered the
revival of debates on Islamic knowledge. The inter-
pretation of religious precepts and texts is opened up
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to public debate in which not only the religious
specialists (ulema), but also new Islamist figures, both
men and women, participate. In a paradoxical way,
contemporary Islamism has instigated the democ-
ratization of religious knowledge whereby various
actors of Islamism can lay a claim on the interpretation
of religion and Islamic jurisprudence. Issues related to
the segregation of, and discrimination against, women,
such as compulsory veiling (hijab); religious marriages
and polygamy; women’s obedience and legal subor-
dination to the husband’s authority; inequalities in
divorce, custody, or inheritance; and interdictions put
on Muslim women’s access to religious positions,
praying in mosques, marriage to non-Muslim men are
no longer issues settled under the monopoly of
religious ulema but are the subjects of public con-
troversy. Fatima Mernissi has made a pioneering
contribution to understanding the specificities of
Islamic constructions of female sexuality and spatial
social organization, and giving voice to religious
women figures in public life and history (Mernissi
1975). Other academic work followed and contributed
to new readings of women’s position in religious and
legal texts (Stowasser 1994, Yamani 1996, Mayer
1999).

In its criticism of essentialism and reflections on the
constructed nature of identity and difference politics,
feminist theory has contributed to the development of
new approaches to Islamic identity. Islamist identity is
distinct from Muslim identity to the extent that it
expresses a refutation of given definitions, accepted
ways of ‘being a Muslim,’ ‘born being Muslim’
categories, handed down from generation to gen-
eration, and asserts a collective and countercultural
attitude. Islamism expresses the problematization of
Muslim identity both by a return to the origins of
religion and by a non-assimilative attitude towards
Western modernity. Islamism shares a similar pattern
of collective and personal empowerment with other
contemporary social movements in the West, namely
that of appropriation of their difference (Muslim,
woman, or black), the very difference which accounted
for their exclusion and stigmatization. Islamism is a
collective manifestation of an exacerbated form of
Muslim difference. A search for an alternative in Islam
endows especially newly urbanized and educated
Muslim actors with a very strong quest for an
authentic indigenous identity. The covering of women,
the ‘veiling,’ is the most visible symbol of this claim for
Islamic authenticity and difference.

In all Muslim societies, the Islamist movements
gained public visibility through the veiling of women.
On the one hand, the veil recalls the traditional
definitions of Muslim womanhood based on values of
modesty and virtue, the segregation of sexes, and the
interdictions put on women with respect to their
participation in social and public life. But, on the other
hand, the new veiling signifies the political partici-
pation and the active voluntary reappropriation of

Islam identity. As such, the new veiling does not
represent the traditional images of Muslim women:
uneducated, docile, passive, devoted to family life. On
the contrary, young, urban, educated groups of
Muslim girls are politically demanding and publicly
visible. The way they readopt the Islamic outfit is
different also from its traditional outlook.

Traditional Islamic ways of covering change from
one region to another, manifesting diverse forms in
different national settings (the Iranian chador; the
‘kerchief’ covering the lower part of the face in North
Africa; the face mask of the Gulf region; the Afghan
burqa). In contrast, contemporary Islamic dress is a
new style, almost like a uniform, independent of the
national context. Although there is a wide range of
styles in Islamic dress, it can be distinguished by a
headscarf totally covering the hair and falling to the
shoulders, combined with a sort of long and ample
overcoat (made of pale-colored industrial fabric) to
hide the forms of the body. Overall, the Islamic outfit
is a modern reappropriation and reinterpretation of
Islamic modesty; the silhouette of women with
widened shoulders, carrying big bags, walking in the
streets, taking buses, going to the universities, hints at
the emergence of a new profile of Muslim women: that
of urban, combative women pursuing a career and
mixing with men. In short, women are actors of
Islamist movements, but they are also following a
multifold life and professional strategies, and making
part of a modern universe. And this, of course,
cannot avoid creating a tension between Islamic
precepts, which define the ‘ideal Muslim woman’ as a
homemaking, self-sacrificing mother and wife, and the
new individual and professional aspirations of these
women. Acquired public visibility, social mixing with
men, and intellectual and professional aspirations
force them into a tension between their collective role
as agents of Islam, as markers of ‘authentic Islamic
identity,’ and their emerging individualist and feminist
consciousness (Gole 1996). Paradoxical it may appear,
in promoting the veil as the symbol of their cultural
difference, but Islamic movements unintentionally en-
courage women’s participation and visibility in public
life, which, in turn, constitutes a subversive potential
for gender consciousness and activism.

Women voice publicly their demands for access to
education, employment, and political life (Adelkhah
1991). In the post-Khomeini Iran,women’s periodicals
proliferate in which women defend gender equality in
their readings of religious texts and criticize Islamic
jurisprudence. They argue for women’s rights such as
their eligibility to engage in religious studies, to hold
juridical positions, to participate in the lawmaking
process, to stand for public office, to have custody of
children after divorce, to have equal consideration
with men in testimony. In these periodicals, Iranian
women argue for a women’s rights perspective in their
critical readings and interpretations of Islamic law and
power.
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In Egypt, where there has been a rich tradition of
modernist Islamic thought, there is an increasing
concern for the feminist consciousness to be religiously
rooted in Islam. Whereas in Turkey, where secularism
and Islam were radically separated, Islamic women’s
claim to have the right both to wear the headscarf and
to enter into secular public spaces (to attend the
Universities, to be admitted to public service, to be
elected to the Parliament) addresses such questions
with new urgency to Islam, but also and foremost to
secular definitions of feminism and politics. The
homogeneous and secular constitution of the public
sphere is thus challenged by the emerging claims of
religion and difference.

3. Gender and Multiple Modernities

The entrance of the newly veiled women into the
public sphere across the Middle East by political,
educational, and professional means stands in con-
tinuity with the process begun by the upper and middle
class women who took off the veil almost a century
ago. Both figures of women are products and agents of
social change, transforming the relations between
tradition and modernity, religion and secularism. If
the first generation of women acted for accommo-
dation and aspiration to modernity, framed by
nationalism, the second generation searches resources
in religion to act upon modernity. Islamism is yet
another moment in the indigenization of modernity in
the Middle East; it represents a critical reflexive mode
of the appropriation of modernity.

Religious and cultural traditions, rather than being
immutable, static, and marginalized, emerge as a
vibrant force in the processing of modernity (Fernea
1994, Gocek and Balaghi 1994). Traditions are
selectively reappropriated and transformed in the light
of modern dilemmas that women face at the forefront.
Women’s employment, political engagement, public
presence, have an impact on the necessity to reconsider
the family sphere, the place of motherhood in society,
the values of modesty and primacy of community.
Rather than assimilating to the liberal values of
modernity and encouraging every move from the
private to the public in the name of liberation, Islamic
politics advances cultural difference as a form of
resistance and as a way to articulate an alternative
project. Women’s bodies are sites where this politics of
difference is inscribed; the new veiling displays the
embodied difference. In a similar way that the mod-
ernist experience was carried out on unveiled bodies
and secularized ways of life, the Islamist difference is
crystallized through women. New Muslim subjectiv-
ities are worked out by politics of difference, celebrat-
ing and disciplining religious self and bodily practices
in a modern universe. Muslim women are situated at
the crossroads between assimilating modernity and
subjugating traditions; gender consciousness provides

women with a critical reflexivity, a compass to map
out a new trajectory. The interplay between Islam and
modernity blurs the distinctions between secular and
religious, private and public. New definitions of self,
modern and Muslim, are emerging from this con-
flictual but creative encounter. Women’s agency is
decisive in determining the course of this ongoing,
dynamic process.

The new combinations and crossbreeding between
cultural difference and modernity, Islam and gender
equality necessitate a new perspective for understand-
ing simultaneous but different experiences of mod-
ernity. Approaches in terms of insufficient and delayed
modernity do not account for the centrality of women
in the Middle East. Studying gender in the Middle
East inevitably reinforces local and a cross-cultural
comparative perspective.

See also: Islam and Gender; Islamic Fundamentalism;
Nationalism, Historical Aspects of: Arab World; Near
Middle East�North African Studies: Culture; Near
Middle East�North African Studies: Economics;
Near Middle East�North African Studies: Politics;
Near Middle East�North African Studies: Religion;
Near Middle East�North African Studies: Society and
History
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Near Middle East/North African Studies:

Geography

Middle East research has always been first and
foremost ‘geography,’ as have most of the other
regional and thematic sectors of human geography
referred to here. In other words, it has always stayed
closely bound to the theoretical and methodological
developments of the discipline as a whole. It is only
within this framework that a regional category like
‘Middle East research’ can be described as ‘specific’ or
‘different.’ This integration is crucial to the under-
standing of many essential developments. Whether
one thinks of the decreasing importance attached to
map drawing as the geographer’s methodological
ideal, the decreasing relevance of studies which restrict
themselves to the morphology of the cultural land-
scape, or of critical reflections on the meaning of
‘culturally specific,’ the essential impulses have always
come from other sub-disciplines or from geography’s
sister social sciences. Two characteristics of the
institutional organization and staff composition of
geography as a university discipline have contributed
substantially to the perpetuation of this integration:

(a) Essentially, geographical Middle East research
has always been established at university institutes,
rather than as independent ‘centers of geograph-
ical Middle East research.’ Thus, the institutional
conditions have hindered fundamentally disparate
developments.

(b) Only very few geographers have restricted their
own scientific work to a single regional specialization
such as ‘the Middle East,’ and the creation of specific
chairs for Middle East research has been rare. Most
scientists are also concerned with their own country of
origin or with cross-regional topics, and indeed some
have questioned the validity of the regional (as
opposed to the sectoral) approach to scientific study in
general. This common attachment to different sections
of the discipline has also contributed significantly to
the fact that geographical Middle East research has
never developed along a fundamentally different path
from the general discipline, whether conceptually or
methodologically.

1. Concepts and Methods of Geographical Middle
East Research

Despite spatial proximity and an age-old tradition of
economic and intellectual exchange, natural and cul-

tural differences are factors that were decisive in
establishing scientific interest in the Middle East.
Although the various early reports by famous travelers
may be invaluable as sources, if the strict criteria of
methodical and systematic data collection and analysis
are adhered to, then it is not possible to speak of
‘geographical Middle East research’ before the time
of World War II. Many important earlier works must
primarily be assigned to sister disciplines such as
archaeology. ‘Natural difference’ and primarily ‘cul-
tural difference’—with their thematic foci, conceptual
premises, and methodical approaches changing con-
siderably over time—have to date defined a loose
framework for geographical Middle East research and
given rise to two ‘axes of tension,’ at least one of which
can be found in nearly all works:

(a) Without necessarily implying acceptance of an
over-simplifying geographical determinism, the ques-
tion as to how the specific natural environment in the
Middle East affects space-shaping human activities
has played an important role in many now ‘classical’
themes in Middle East research. This is especially
apparent in research on nomadism or in agricultural
geography, which deals with different patterns of land
use and have to take into consideration the con-
sequences of resource scarcity as well as distinguishing
features of the agricultural social structure. This
linking of specific Middle Eastern natural factors with
the creation of spatial human environments—a link
that is central to geographic interest—should not
necessarily be seen as direct and causal, but instead
regarded as intrinsic to the origin of whole social
systems and societies. This subject attracts little
attention today.

(b) A second axis of tension can be seen in the degree
of significance attributed to the cultural foundations
of space-shaping activity. A typical example can be
seen in urban geography, where—expressed
crudely—the Middle Eastern city is seen with the
culturalist eye as ‘Middle Eastern’ and with the
universal-functionalist eye as ‘city.’ Said’s (1978)
criticism of ‘Orientalism’ directly affected some geo-
graphical models like that of the ‘cultural continents,’
re-emphasizing the difficulties of an appropriate ap-
proach to ‘culture.’ Even so his theses had far less
impact among Middle East geographers than among
human geographers in general where—predominately
in the Anglo-Saxon world—an intensive discussion
over the accusation of ‘orientalism’ was embedded
within a broader debate on concepts of ‘culture.’ The
general concentration of scientific studies on elements
of material culture contributed significantly to the low
level of resonance met by Said’s criticism, as did a
questionable confidence in more ‘objective’—
compared with other social sciences—research
methods (Fisher 1981, p. 433).

A distinct empirical approach, which has con-
tributed to a partial preservation of an empirical-
descriptive attitude to materials, has always been
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characteristic of geographical Middle East research.
Even today, it is almost impossible to find dissertations
that are not based on first-hand fieldwork; and as long
as interest in the historical and political aspects of the
discipline remains underdeveloped, a broad and com-
prehensive treatise on the history of geographical
Middle East research will not be written. It is only
since the 1970s that it has been possible for the
researcher to supplement his or her own independently
collected material with publicly available data pub-
lished by local authorities.

Apart from the decreasing interest in environmental
factors of influence, one dominant ‘global trend’ can
be recognized despite all diversity and difference. This
is a decreased occupation with examinations of ma-
terial culture, which were often primarily historically-
genetically oriented. In place of this, focus is shifting
to people, identities, patterns of action, and everyday
life as well as to social groups, institutions, and social
change. This thematic shift applies in general to all of
the concrete fields of research mentioned below and
has several causes. After a phase of extensive occu-
pation with material culture, a basic consensus had
been achieved on many open questions. Thus, it was
possible to move on to consider variables that rep-
resent in different ways the basis for the origin and
development of material culture. A second reason lies
in the increasing public interest in problems of inter-
cultural understanding. Geography’s sister disciplines,
with the exception of anthropology, had also paid
little attention to this topic and consequently a whole
new field of research unfolded. Finally, the increasing
acceptance of qualitative research methods created a
suitable environment to look at the social foundations
of human space-shaping activities. Whereas interviews
in the early phases of geographical Middle East
research served primarily as a supplement to drawing
maps and therefore concentrated on ‘hard’ facts, today
the whole spectrum of methods of empirical social
research, quantitative as well as qualitative inter-
views, or participant observation, are important.
Values, norms, subjective meanings, and references
of sense that guide space-shaping activities have now
been able to move into the foreground of analysis
and evaluation. Working with interpreters has
thus become increasingly difficult and more and more
geographers have acquired their own knowledge of
foreign languages.

2. Main Thematic Foci

The spectrum of thematic foci of geographical Middle
East research is very broad and has been molded by
different national traditions. These in turn have been
decisively influenced by the historical roles as colonial
powers of various countries in the Middle East, or by
the absence of colonies in the case of Germany. Close
contact to other human sciences is characteristic of

many larger research projects, where the common
denominator is often an approach that is ‘empirical’
and oriented on ‘the present,’ combined with a mutual
‘interest in material culture.’ Consequently, the domi-
nant partners have been anthropology and sociology,
archaeology and, in part, architecture�town planning.
Added to this are the important roles played by history
and politics as well as by Islamic sciences and
economics. Such cooperation, and the resulting fam-
iliarity with the approaches of other disciplines, has
also contributed to the broadness of the field of
geographical research topics. Sweeping statements
about ‘research foci’ or ‘thematic shifts’ are thus only
possible with reservations.

In the early stage of modern geographical Middle
East research (up to the 1930s), extensive field trips to
often largely unfamiliar target areas usually sought to
collect as much information on different thematic
topics as possible. Already in its infancy, this meth-
odology generated descriptions of single cities and
regions that—positively formulated—were charac-
terized by an ‘integrating perspective’ but at least
partly represented encyclopedic collections of facts.
Even in 2000 (especially in Germany, but also in
France), regional-geographical studies without scien-
tific claim but based on material which has been
collected and analyzed scientifically and method-
ologically make up a large part of all Middle East-
related monographs. They are an indicator of the
continued demand for comprehensible basic knowl-
edge and constitute a medium of transfer between an
institutionalized Middle East research system and an
interested public.

Moving away from this array of works dedicated to
single regions, the geographical perception of the
Middle East as the Lebensraum for the three lifestyles
(‘genres de �ie’), ‘farmer,’ ‘urbanite,’ and ‘nomad,’
was already guiding research before this trilogy had
been explicitly expressed. ‘Patterns of agricultural land
use by settled farmers,’ ‘city and urbanization,’ and
‘transformation of mobile lifestyles and economic
systems’ became the early foci of geographic Middle
East research. Of course, this description is a crude
one, which lumps together extremely heterogeneous
works within the same division:

(a) Works on agriculture and land use represent the
earliest focus of geographical research; within French
geography the link with the role as a colonial power is
especially apparent. The temporal-spatial organiz-
ation of agrarian land use, underlying social struc-
tures, and the relationships between rural and urban
space as well as strategies, successes, and problems of
agrarian reforms were among the subjects of im-
portant publications. Questions about the natural
limits of habitable areas and shifting borders between
the Lebensraum of farmers and nomads were often
examined from a historical point of view and with
some overlap with the field of physical geography. In
particular, British geography dealt with questions of
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water use and irrigation, providing an anchor point
for the discussion of water problems in the context of
international conflicts, a theme that is now very
important. As one of the most important practically
oriented research projects, the ‘Khabura project’ in
Oman—led by the University of Durham—became
well known.

(b) As population growth accelerated and migration
to urban areas began, the ‘urbanization’ theme com-
plex became increasingly important. Today, this field
probably enjoys the most extensive corpus of geo-
graphical work. Urban geographers found it much
easier to draw on works done in other social sciences
than did their colleagues in the field of agricultural
geography. Internal division into different quarters,
the function and organization of the bazaar or suq,
changing social structures in the old towns, the
organization and change of urban crafts, and the
cultural-specific character of Middle Eastern cities in
general are among the most important topics. Ques-
tions of town planning were often touched on here, but
were rarely central. Urban geographical works and
more broadly designed studies on settlement systems
often have a strong historical bias and thus include
archive research alongside fieldwork. Though func-
tional and socio-spatial differences between old and
new towns are often addressed briefly, the majority of
works deal with the old cities without thereby re-
flecting their real importance today. Marginalized
areas, bidonvilles, and gecekondus have become the
subject of geographic interest since the 1980s and
mainly in conjunction with the increasing concern in
developmental problems.

Nomadism as a way of life and a type of economic
system which is unfamiliar to central Europe and
which underwent substantial changes during the twen-
tieth century was also the subject of early scrutiny.
Areas of distribution and regionally differing organiz-
ational forms, relationships with town dwellers and
farmers, and the historical importance of nomadism
were among the focal points of research, as were the
threat to the nomadic lifestyle and the forced settle-
ment of nomads.

A significant proportion of studies do not fit into
this classification, and this is especially true for recent
publications. They either cut across the categories and
belong to all of them in various ways or represent
enlargements of various kinds.

The group of works that were written from the
point of view of economic and social development or
developmental deficits is especially heterogeneous.
They adopt widely different theoretical approaches
and partly overlap with the study of culturally specific
strategies of economic action already established in
other social sciences. The spectrum extends from
works on modernization and social change up to
concrete development and planning projects. Overall,
however, the occupation with modern economic sec-
tors began late and hesitantly.

As a reaction to the explosive increase in inter-
national travel, research projects were set up which
dealt with the numerous and diverse problems and
opportunities of international tourism in the des-
tination countries. Only later did the various forms of
internal tourism in the Middle East receive attention.

(c) Projects on international migration were also less
the result of processes within the discipline than of
changes in the research subject area. They deal with
motives and consequences in the countries of origin as
well as in the destination regions, and thus sometimes
have the character of ‘Middle East research outside
the Middle East.’

(d)Questionsofwateruseanddistribution,whichare
gaining increasing importance in many international
political conflicts and consequently meet rising public
interest, have formed a growing proportion of recent
geographical studies.

(e) Across all these thematic fields, a trend towards a
strengthened focus on life world and routines of
everyday life can be seen. Works dealing with gender-
specific spatial activities and studies on the character
of urbanity or public space fall into this category.

3. The Institutional Basis of Geographical Middle
East Research

There have always been various factors determining
which geographers (for the first decades of the twen-
tieth century it is perhaps better to use the broader
term ‘geo-scientists’), from which countries, to what
extent, and with which regional foci are engaged in
Middle East research. This depends on the one hand
on political constellations and the sharing out of
colonial spheres of influence at the start of the
twentieth century, and on the other to the financial
resources and staff composition of particular faculties.
As a whole, most impulses for geographical Middle
East research came from French and German scien-
tists. British and American studies were of secondary
importance, as were Italian and Israeli works.

After World War II, more and more research by
geographers from the Middle Eastern countries them-
selves were published, although these scholars had
often been educated in Europe or in the United States
and thus did not approach the subject from a com-
pletely new direction. Russian research concentrated
mainly on the central Asian parts of the former Soviet
Union, and Japanese geographers only began to work
more frequently in the Middle East in the late 1980s. In
addition, individuals from many other countries have
carried out research projects without it being possible
to talk about a real tradition of geographical Middle
East research. Even in countries with a relatively well-
established Middle East geography like France or
Great Britain, however, the Middle East as a research
area has played a more or less marginal role within the
whole of the discipline. Fisher (1981, p. 433) for
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instance estimates the number of British geographers
for whom the Middle East is the main area of interest
at no more than 10–20 persons, which would equate to
about 1 percent of the members of the Institute of
British Geographers (IBG). Only in Germany does the
geography of the Middle East carry a somewhat
greater weight.

The fortunes of centers of Middle East research
within these countries vary naturally in accordance
with staff fluctuations, project financing, and indeed is
substantially dependent on the political situation in
the Middle Eastern countries under examination, as
this can sometimes impede or even prohibit fieldwork.
Lyon, Paris, and Tours should be mentioned as centers
of French research; Berlin, Bonn, Erlangen-Nurem-
berg,Mainz, andTu� bingen are important inGermany;
Durham and London in Britain; while Tucson�
Arizona and Austin�Texas lead in the United States.
A regional specialization within the Middle East which
has lasted into the early 21st century can be especially
well seen in the case of French Middle East geography
and its concentration on the Maghreb states. Up to
World War II, German geographers worked mainly in
Turkey, in Persia, and in southern Arabia. Similar
specialization is less pronounced in other countries,
and what little demarcation did exist gradually dis-
appeared after World War II.

Interdisciplinarity has already been mentioned as
characteristic of geographical approaches in general,
and this is equally valid for the institutionalization of
forums of scientific exchange. On an international as
well as on the national level, geographers are organized
in associations together with Middle East scientists of
other disciplines: on the European level in EURAMES
(European Association for Middle Eastern Studies), in
France in AFEMAM (Association Franc� aise pour
l’Etude du Monde Arabe et Musulman), in Germany
in DAVO (Deutsche Arbeitsgemeinschaft Vorderer
Orient), in Britain in BRISMES (British Society for
Middle East Studies), and in the United States in
MESA (Middle East Studies Association) and IAMES
(International Association of Middle East Studies).
There is however no international association ex-
clusively for Middle East geographers. The situation is
similar with journals: periodicals which concentrate
thematically on the Middle East certainly exist at a lot
of faculties, but articles intended for a broader
readership are published either in specialist geograph-
ical publications without regional foci or in regionally
focused periodicals with an interdisciplinary charac-
ter. One internationally distributed journal has existed
since 1998: the Arab World Geographer. This ad-
mittedly does not concentrate exclusively on the
publication of articles concerning Middle East geog-
raphy, but its thematic focus lies firmly in this area,
and it might be that this publication will prove to be an
important forum for Middle East geographers. The
fact that this journal was created by Arab geographers
for Arab geographers but is published in English and

has an international editorial advisory board may be
seen as confirmation of a long history of intensive
contact between scientists studying the same culture
from within and without.

Summarizing, it can be recorded that there are no
indications for a development conceptually or insti-
tutionally separating geographical Middle East re-
search from the discipline geography as a whole. A
distinct empirical and interdisciplinary approach as
well as a thematic focusing on economic and social
development, problems, and opportunities of inter-
national and internal tourism, the acceleration in
migration, the growth of cities, and the scarcity, use,
and distribution of resources are characteristic for
geographical research in other regions of the world
too. The diminishing importance of isolated analyses
of material culture and a trend towards a strengthened
concentration on life-world and routines of everyday
life go along with a rise in theoretical reflections and
are still unbroken. The fundamental question about
the future of a constituting ‘object’ for geographical
Middle East research is closely bound to the discussion
about the relativization or increasing relevance of
cultural regionalization under conditions of ‘globaliz-
ation’ and has of course to be left open here.

See also: Near Middle East�North African Studies:
Economics; Near Middle East�North African Studies:
Politics; Near Middle East�North African Studies:
Society and History; Orientalism
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Near Middle East/North African Studies:

Politics

This article provides a selective overview of the
development of Middle East politics as a field of study.
It identifies a number of the more prominent themes
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and questions that have shaped the study of Middle
East politics, with a particular focus on research trends
in comparative politics and comparative political
economy. The article also emphasizes how the re-
lationship between the study of Middle East politics
and the social sciences has changed over time, and
points to some current tensions in that relationship. It
concludes with a brief, speculative observation about
where the relationship between the social sciences and
the study of Middle East politics is headed at the turn
of the twenty-first century.

The study of Middle East politics has deep historical
roots in the social sciences. The Middle East—defined
here to include the region that stretches from Morocco
in the west to Afghanistan in the east, and from
Turkey in the north to the Arab Peninsula in the
south—has figured prominently in a tradition of
political and sociological-comparative research
stretching from Max Weber to Karl Wittfogel, and
Immanuel Wallerstein. Broadly defined, this tradition
has sought to understand why capitalism and demo-
cracy emerged first in the West, and how the initial
appearance of these forms of economic and political
organization in the West affected the developments of
non-Western parts of the world. For well over a
century, social scientists have drawn, in particular, on
the experience of the Ottoman Empire to study
political institutions, social structures, and economic
arrangements perceived as explicit counterpoints to
those that sparked the rise of capitalism and the
transition from absolutist to republican systems of
rule in the West (Anderson 1979).

This tradition, in which the experiences of the
Ottoman Empire and the Arab states that formed in its
wake are used as counterpoints to European experi-
ences—often negative counterpoints—has had a last-
ing impact on the study of Middle East politics. It
established a focus on absolutism, ‘predatory rule,’
despotism, and authoritarianism as central themes in
social science research on the Middle East. The legacy
of this tradition has been decidedly mixed. On one
hand, authoritarianism and personalistic modes of
governance remain prominent issues in the study of
Middle East politics today—appropriately so given
political conditions in the region (Heydemann 1999,
Weeden 1999). Less positively, this legacy is expressed
through research in which individual behavior and
collective outcomes are understood in terms of deeply
embedded cultural constraints—an essentially auth-
oritarian political culture, for example—that reinforce
patrimonialism, undermine prospects for democracy,
and impede the development of institutions capable of
securing economic growth. Such culturalist assump-
tions reinforce the impression of Arab (or Muslim)
politics as exceptional. They diminish possibilities
for integrating Middle Eastern cases into broader
comparative frameworks, or applying to social and
political processes in the Middle East theories and
methods that have been used productively in other

settings. In practice, moreover, culturalist research has
rarely escaped the tautological quality of many
theories that rely on culture as an explanatory variable.
Largely for this reason, culturalist arguments are less
prominent in the study of Middle East politics today
than they were in the 1960s and 1970s.

After World War II, with the rise of the USA as a
superpower, and the not unrelated emergence of
comparative politics as an established subfield of
political science in the USA, the study of Middle East
politics made significant contributions to a number of
important research programs in the social sciences.
These included theories of political development,
political decay, and praetorianism (military rule), as
well as theories of dependent and peripheral devel-
opment (Keyder 1987, Abdel-Malek 1968). As early as
1956, for example, economic historian Charles Issawi
studied the relationship between economic develop-
ment and democracy in the Middle East, predating the
more general work on this topic by Seymour Martin
Lipset (1960). Daniel Lerner’s The Passing of Tra-
ditional Society: Modernizing the Middle East (1958)
also influenced the subsequent development of mod-
ernization theory. His study was cited by Lipset, and
was noted, as well, in Almond and Coleman’s The
Politics of the De�eloping Areas (1960), a volume that
exerted considerable influence in the USA on the study
of politics in the developing world for much of the
1960s and 1970s, both as a model to be followed and as
the object of criticism. Samir Amin’s Accumulation on
a World Scale: A Critique of the Theory of Under-
de�elopment (1974) was an influential contribution to
debates about the role of the industrialized North in
imposing conditions of underdevelopment on the
postcolonial states of the South. Edward Said’s Orien-
talism (1978) originated outside the social sciences, but
has had a profound and widespread impact on the
study of Middle Eastern politics and is central to the
rise of postmodernism within the social sciences more
generally. Said’s work, along with the writings of
postmodern theorists such as Michel Foucault, has
generated significant interest in discursive and inter-
pretive methods in the study of Middle East politics
(Mitchell 1988), and revitalized research on power and
authority in relations between the Middle East and the
West. Other important areas of research in which the
Middle East has figured prominently include the study
of nationalism, state formation and state–society
relations in the developing world; religion and politics;
and social revolution—themes that continue to inform
research on Middle East politics today.

For much of the postwar period, therefore, the
study of Middle East politics, especially in the USA,
developed in a close and interactive relationship with
the field of comparative politics, and with other
disciplines in the social sciences and humanities.
During these years scholars of Middle East politics,
like their colleagues who worked on other regions,
made considerable progress in exploring such concerns
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as the experience of colonialism and how it influenced
the trajectory of political and social life after in-
dependence; state formation, the construction of
national societies, and the formation of national
markets; the political economy of industrialization in
the Middle East, and the region’s incorporation into a
global capitalist system; the role of new military elites
and the rise of single-party authoritarian regimes; the
incorporation of workers and peasants into the polit-
ical arena and its effects on coalition building and
regime formation; the rise of import substitution
industrialization as the dominant economic devel-
opment strategy in the region and the growing role of
the state in the economy, as well as the relationship
between private sectors and regimes that often pur-
sued, and coercively implemented, highly redistribu-
tive social policies; the effects of regime type on a wide
range of economic, social, and political processes; the
rise of state-corporatist models of interest represen-
tation, and more recently the revitalization of ‘civil’
societies as sites of political contestation.

While these issues were prominent in social science
research on Middle East politics within the USA, and
provided the empirical foundations for theoretical
developments in the field, research programs in
Europe followed a somewhat different trajectory, less
with respect to themes and issues—European scholars,
like their colleagues in the USA, engaged issues
concerning the state, modes of governance and power,
the politics of economic development, and processes
of social formation—than to methods and conceptual
approaches. Disciplinary boundaries loomed less large
among European scholars of Middle East politics,
who preserved closer links between history and polit-
ical science than became the case in the USA,
especially from the 1980s onward. It is also the case,
however, that European traditions of linguistic–philo-
logical and Orientalist scholarship, as well as the
legacy of having ruled the Middle East as colonial
powers, were more evident in the concerns of Euro-
pean research programs than in those that developed
within the USA. In addition, during the postwar
period, the work of European scholars reflected a
more assertive engagement with various strands of
Marxist political theory than was evident in the Cold
War atmosphere of the USA. This was manifest most
productively in the development of a rich tradition of
labor studies among European, especially French,
scholars of Middle East politics. More recently, the
presence of growing Middle Eastern communities
within Europe has sparked considerable interest in
issues such as the dynamics of migration from Muslim
societies to Europe; the experience of immigrant life
among Muslims in Europe; the politics and political
economy of a greater Mediterranean region that links,
in particular, North Africa and southern Europe; as
well as the impact of expanding Muslim populations
on social relations and political processes in largely
Christian European states.

Within the Middle East, as well, research trends
were and remain heavily influenced by the experience
of colonialism. Higher education systems tend to be
organized along lines similar to those found in the
country that exercised colonial authority in a given
place, with scholars in North Africa and Lebanon
socialized into French modes of training and scholar-
ship—as well as French academic networks—while
training, research, and professional socialization of
scholars in Egypt and Jordan reflects (though to a
more modest degree) the influence of British rule.
However, the most powerful influence on the study of
contemporary Middle Eastern politics by scholars
working in the Middle East is the repressive political
environment found in most Arab states, and the
resulting lack of financial support, data resources, and
independent institutions capable of functioning as
sponsors and promoters of social science research. The
research environment in the region varies, however,
and scholars in the Arab world continue to work,
against the odds, to produce high-quality social
science. In recent years, active and vibrant research
communities in Morocco, Turkey, Egypt, and Le-
banon (among others) have established significant
research programs on democratization, Islam and
politics, civil society and the role of new social
movements, the politics of economic liberalization, as
well as regional and international relations. The state
of social science research on Middle East politics in
Israel reflects the influence on Israeli scholars of trends
in American social science, including an emphasis on
quantitative and formal methods. Work on Middle
East politics also benefits from a more open research
environment than elsewhere in the region. However,
Israeli research programs also reflect the effects of the
protracted and persistent Arab–Israeli and Palestin-
ian–Israeli conflicts, both as a filter that shapes the
perspectives of researchers, and as a focal point of
research programs themselves.

Since the early 1990s, and still in keeping with
broader trends in the social sciences, scholars of
Middle Eastern politics have focused attention on
issues of gender, economic and political informality,
local level politics, identity politics, civil society and
the dynamics of social movements (Singerman 1995,
Norton 1996). They have sought to integrate the
experience of the Middle East into larger debates in
the social sciences around such questions as authori-
tarianism and democratization (al-Naqib 1991,
Salame 1994) and the comparative political economy
of development (Waterbury 1993, Waldner 1999).
Inevitably, however, the study of Middle East politics
has also emphasized that which is distinctive about the
region. Three aspects of Middle East politics have
received particular attention from researchers over the
past two decades.

First, the relationship between Islam and politics,
and the dynamics of politics in Muslim societies more
generally, have been and remain subjects of con-
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siderable interest (Eickelman and Piscatori 1996).
These became especially prominent in the wake of the
Iranian Revolution of 1979 and the increasing visi-
bility of militant Islamist movements and organized
Islamist political parties from Morocco to Afghanis-
tan. Second, the social, economic, and political conse-
quences of the oil boom of the 1970s on Middle
Eastern states and societies has also sparked a con-
siderable body of research in Middle East comparative
politics and comparative political economy that
focuses on the fiscal sociology of the state. Perhaps the
most enduring contribution of this research can be
found in theories of the rentier or distributive state
(Luciani and Beblawi 1987, Chaudhry 1997) that
explore the political, institutional, and social implica-
tions of circumstances in which states and govern-
ments generate a significant share of their revenue
from the sale of natural resources, and are not
dependent on the direct taxation of their citizens.
Whether representative forms of governance can
emerge where taxation (the direct extraction of re-
sources from citizens) is low remains a matter of
considerable interest in the study of Middle East
politics. With the decline of oil prices in the 1980s and
1990s, the question of whether, and under what
conditions, states that have not historically developed
the capacity to tax might do so has also received some
attention.

Third, and not entirely unrelated to work on the
political economy of oil, researchers in a number of
disciplines and fields, writing from a variety of (often
contending) perspectives, have developed research
programs focused on the state in the Middle East.
Again, this work has been situated largely within
political science, and in the subfields of comparative
politics and international relations, but has been a
core concern of scholars in the Middle East and in
Europe, as well as in the USA. Here too, moreover, the
state as a conceptual category has been approached
from a wide range of perspectives, including many that
have subjected the category to sustained critical
scrutiny. Within comparative politics, one persistent
debate has addressed the question of the exception-
alism of the Arab state; whether culture and history
(the absence of an experience comparable to the
Enlightenment, and the resulting lack of differentia-
tion between religion and state are most often cited in
this regard) combined to produce a distinctive form of
state, one that defies ready comparison with states in
other regions and, moreover, requires distinctive
conceptual tools and a special analytic vocabulary if
we are to make sense of it. Increasingly, however,
researchers tend to operate on the contrary assump-
tion and view the Arab state as simply one variant
among a range of state forms. States in the Middle
East are shaped by and subject to the same social,
economic and political processes that affect states
everywhere, and there is a recognition that these
processes are filtered through and experienced within

particular historical contexts, institutional legacies,
and cultural frames of reference that give state
formation in the Middle East a distinctive quality
(Zubaida 1989, Ayubi 1995). This starting point
permits the development of research programs that
draw on and contribute to general theoretical frame-
works, while accounting for both intra- and inter-
regional variations.

In addition, questions about and critiques of the
state in the Middle East have also served as the basis
for a number of productive research programs. A
concern with the fixity or fluidity of state borders in the
case of Israel and Palestine served as the basis for
Lustick’s general theory of how state boundaries
change (1993). Mitchell (1991) has used Middle
Eastern cases to explore how the impression of a
boundary separating the state and society operates to
construct stateness as a general attribute, and how this
attribute is mirrored in (and, in his view, distorts)
research on the state in political science. Migdal (1987)
also drew on a nuanced understanding of the state in
the developing world, including the Middle East, to
explore how societies maintain a measure of autono-
mous power in the face of states that seem to possess
an extraordinary capacity to intervene in and shape
societies.

In international relations, the contingent quality of
state sovereignty in the Middle East, and the impact
on state consolidation of regimes that were at times
highly responsive to transnational, pan-Arab ideolo-
gies, pose important challenges to neorealist theories
of the international system. Pointing to the fluid,
fragmented, and contested quality of stateness in the
Middle East, scholars of international relations, both
those more sympathetic and more critical of neorea-
lism, have used Middle Eastern cases to question the
neorealist assumption that states are like units that
operate as unified actors intent on maximizing their
security in an anarchic international system. They
have worked to develop theories of inter-state be-
havior that account for variability in the nature of
state interests, and extend more weight to economic
considerations, and to the role of norms, ideas, and
institutions as determinants of policy making (Barnett
1998, Mufti 1996).

At the beginning of the twenty-first century, how-
ever, the study of Middle East politics stands in uneasy
relationship to the social sciences. Within political
science, sociology, and certain subfields of economics,
significant research programs have emerged to explore
processes of democratization, the transition from
state- to market-based modes of economic govern-
ance, and the deepening of economic globalization.
Yet as noted earlier, the Middle East remains largely
authoritarian, despite limited political openings in
some states. The transition to markets has been partial
and slow. Linkages between domestic and global
markets vary considerably but typically are weak.
Economic performance also varies widely, and though
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trends in the 1990s were positive, overall performance
levels remain low. The effect of these conditions has
been to limit opportunities for integrating Middle East
cases into some current research agendas, notably but
not exclusively in the subfield of comparative politics.
In contrast to general trends in the discipline, there-
fore, the study of Middle East politics at the dawn of
the twenty-first century has tended to focus less on
democratization and democracy than on understand-
ing how persistent authoritarian regimes adapt to
changing domestic and international conditions; less
on the transition to and consolidation of markets than
on the limits of economic reform; less on the impact of
global economic integration than on barriers to
globalization; less on developmental success than on
persistent obstacles to development. Work on these
questions has been profoundly important in explaining
political outcomes in the Middle East and holds out
significant theoretical value for the disciplines. Yet
they are, nonetheless, reflective of how the everyday,
lived experience of politics in the Middle East has
moved the study of politics along paths that differ
from those that are grounded in the experiences of
other regions in the developing world.

Methodological issues have also constrained the
inclusion of Middle East cases into broader research
agendas. Generally, the study of Middle East politics
rests on the use of case-specific, macro-historical
methods rather than the formal or quantitative meth-
ods that are now more broadly applied to the study of
politics in other regions. The reasons for this are
several, but the methodological orientation of research
on Middle East politics results, in no small measure,
from the lack of data resources that are needed to
undertake quantitative research and from a research
climate that is not conducive to data collection and
dissemination. Thus, while the continuing develop-
ment of various institutionalist approaches holds out
considerable potential for linking region and disci-
pline, and for cross-regional comparative research
that incorporates Middle East cases, prospects for
building robust research programs that make use of
quantitative and formal methods for the study of
Middle East politics are limited, at least at present.

Despite these concerns, current tensions in the
relationship between the study of Middle East politics
and the social science disciplines should not be
overstated. Certainly, it should not be permitted to
overshadow the presence of a large number of creative,
analytically focused, and highly productive research
programs both inside and outside the USA. As noted,
researchers on Middle Eastern politics have made
good use of and contributed to the develop-
ment of new institutionalist methods. Comparative
macro-historical research coexists comfortably with
case-specific but theoretically generalizable research
programs that apply a wide range of methods—from
archival, discursive, and interpretive to public opinion
polling; from network and social movement theories

to moral economy and rational choice—all of which
are being used to ask important questions about
contemporary political life in the Middle East and
to engage the analytic concerns of the disciplines.
Through attention to the dynamics of political in-
stitutions and institutional change; the organization
and dynamics of local-level politics and social net-
works; business–state relations; the relationship be-
tween gender, power, and politics; the impact of new
information technologies on political life; the form-
ation and transformation of identities; new ap-
proaches to the study of culture and politics, and to the
role of norms and ideas in political behavior—a list
that is far from complete or comprehensive—scholars
of Middle Eastern politics are pursuing research
programs that not only resonate across regional
boundaries but express increasingly sophisticated
theoretical perspectives. On this basis, there is reason
for optimism that the relationship between the study
of Middle Eastern politics and the social sciences is
now (again) becoming interactive, reciprocal, and
mutually constructive.

See also: Colonialism: Political Aspects; Islam:
Middle East; Nationalism, Historical Aspects of:
Arab World; Near Middle East�North African
Studies: Culture; Near Middle East�North Afri-
can Studies: Economics; Near Middle East�North
African Studies: Religion; Near Middle East�North
African Studies: Society and History; Orientalism
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Near Middle East/North African Studies:

Religion

1. The Changed Setting for Religious Pluralism

Islam is the predominant religion in all the countries of
the Middle East and North Africa with the obvious
exception of Israel, where non-Jews make up 20
percent of the population. There are significant Chris-
tian and Jewish minorities throughout the region and
the lives, doctrines, and practices of the carriers of all
these faiths are intricately linked. As with Islam, the
practice and understanding of Judaism and Chris-
tianity in the region have been highly diverse both in

history and in the present, showing an ongoing creative
tension between universalism and particularism.
The labels ‘Muslim,’ ‘Christian,’ and ‘Jew’—not to
mention Zoroastrianism—aggregate the identities of
distinct andoftenautonomous sectariangroups.Chris-
tians form significant minorities in Egypt, Lebanon,
Iraq, Syria, and Turkey, and European settlers gave
the North African states sizable Christian populations
until the end of the colonial era in the mid-twentieth
century.

At the beginning of the twentieth century,Christians
and Jews were widely distributed throughout the
Middle East and North Africa (Planhol 1997). Until
the late1940s innorthernIraq, forexample,SunniArab
Muslims formed a majority of the population in
Mosul, with Jews living in both Mosul and sur-
rounding agricultural communities. Shi�i Turkomen
tribes resided in outlying villages, as did communities
of Monophysite, Assyrian, and Nestorian Christians.
Likewise, Lebanon has 23 recognized Christian and
Muslim religious sects, each with separate community
identities. At the beginning of the twentieth century
there were also thriving Jewish communities distribu-
ted widely throughout the region. Some of these—
notably in Morocco—remained vital for decades after
the declaration of Israel as a state in 1948 (Courbage
and Fargues 1995).

Theologians and ideologues often highlight the
distinctiveness of their respective faiths, but Muslims,
Christians, and Jews in the region often share implicit
background understandings and practices. Sacred
spaces shared by all three faiths may be found
primarily only in Jerusalem and nearby places such as
Hebron�al-Khalil, but shared Muslim and Jewish
places of regional pilgrimage dot the Moroccan
landscape and are equally venerated by Muslims and
Jews. Such shared shrines continue to play a vital role
in popular belief and practice. Thus in North Africa,
Muslim saint festivals (musims) and pilgrimages to
regional shrines (ziyaras) are paralleled by festivals for
Jewish saints (hillulas).

Variations in doctrine, religious practice, and tradi-
tions of shared memory also distinguish Muslim
communities from one another. These include Sunni
Muslims, the Shi�a (or ‘sectarians,’ who comprise
about 10 percent of Muslims worldwide and are
further divided into numerous groups), and Ibadi
Muslims of Oman and parts of Tunisia, Libya, and
Algeria. The intellectual and educated elite often deny
or downplay the significance of local, regional, and
sectarian differences in faith and practice, but these
practices often are powerfully linked to the local social
order and continue to play a major role in the popular
imagination.

‘Modernity’ in the form of uniform state schooling
and mass communications often alters these practices,
but does not erode them. Nonetheless, rising edu-
cational levels and the proliferation of communica-
tions media, including satellite television unrestrained
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by state authorities, are tilting the balance in favor of
ideas and practices that can be explained, defended,
and foregrounded in public.

2. Explaining Religious Di�ersity and Change

Like Judaism and Christianity, Islam is rich and varied
in its creativity and cultural expression. It is a challenge
for Muslim believers and scholars, both Muslim and
non-Muslim, to account for the variations of belief
and practice as they have been expressed for over 1,400
years in richly diverse cultural and historical tradi-
tions. As a response to this complexity, some scholars
dismiss as non-Islamic or as incorrect those practices
they consider not in accord with ‘central’ Islamic
truths, even though people who hold such beliefs
consider themselves fully Muslim. Some deal with
these issues by seeing ‘foundation’ texts at the core of
each religious tradition—the Qur’an in the case of
Islam—and then seeing how successive generations
understand and articulate them. If such texts and ideas
are too closely bound to their original settings, no
matter how persuasive for their original audience, they
risk failing to attract wider audiences. Such texts must
remain relevant to the social and political contexts of
succeeding generations. The risk of such an approach
is to encourage the assumption that the ‘foundation’
text itself is unproblematic, making successive inter-
pretations the equivalent of substituting values in a
mathematical equation in order to perceive unity.

When first introduced in the late 1940s, the notion
of ‘Great’ and ‘Little’ traditions offered one way of
coming to terms with the universal and the particular
in religious expression and practice. The Great�Little
tradition contrast rekindled an interest in how popular
understandings of religion—the ‘little,’ localized, tra-
ditions—were related to elite, literary ones. It also
encouraged attention to the specifics of who advocated
or explained particular religious orientations and
practices, whether they were influential in their own
society ormarginal, appealing primarily to a particular
social group or category. In some settings, individuals
claiming descent from the family of the Prophet
Muhammad were given precedence. The concept of
the Great�Little tradition encouraged exploring the
links among religious ideas and practices, authority,
and influence.

Often, however, the concept was employed only to
juxtapose statements of ‘essential’ Islamic principles,
as elaborated in standard texts and by educa-
ted Muslims, with inventories of local religious
practices. For example, the study of trance and
possession states (called zar cults in the Sudan and
East Africa), often indicative of the affective side of
religious traditions, was often frequently relegated to
the ‘little’ tradition side of the divide and attributed
primarily to women. Yet such ideas and practices also

shed light on ideas of the person and how both women
and men in societies with such practices express and
explore alternative social realities (Boddy 1989).
Mosque-centered activities such as Friday prayers,
almost the exclusive domain of men, often have been
seen as part of the ‘great’ tradition. Women, who often
predominate in visits to local shrines and in zar cults,
are then seen as sustainers of ‘local’ traditions. This
gendered division is made all the more plausible by the
fact that until recent decades women had lower levels
of education and mobility than men. An alternative
explanation, however, is to see mosque-oriented and
shrine-oriented practices as integrally complementary,
and which must be ‘read’ together as a unit in order to
understand religious practice (Tapper and Tapper
1987).

In North Africa, Hammoudi (1993) suggested the
explanatory utility of linking the canonical Muslim
sacrificial feast associated with the annual pilgrimage
to Mecca with practices such as Bu� jlu� d, a carnival-like
masquerade in Morocco’s Berber highlands that fol-
lows a few days after the canonical feast. Colonial
ethnographers regarded the two events as separate, as
do Muslim intellectuals. In the masquerade, a young
male villager dons the skin of a sacrificial animal and
assumes the character of Bu� jlu� d (‘the wearer of the
skins’), and with his cohorts cavorts noisily through-
out the village, sacrilegiously mocking established
religious and social conventions, entering homes, and
bantering obscenely with women. Hammoudi argues
that the masquerade evokes the contradictions implicit
in the cultural classifications that regulate ordinary
behavior, including gender roles, directing caricature
and self-directed irony against local social hierarchies,
tradition, and innovation. The canonical Muslim
sacrifice, on the other hand, embodies the ideal
community. The canonical sacrifice and masquerade
inherently conjoin ritual piety and impiety, embodying
an ongoing contest over significance and interpret-
ation in which existing and alternative social orders
are embodied and intertwined.

3. Ritual and Belief in Morocco

In the late 1960s, Morocco became ‘good to think
with’ for understanding religion in complex societies,
just as the Trobriand Islands had earlier entered the
anthropological canon for understanding exchange
systems and India for understanding caste and stratifi-
cation. The ethnographies of Morocco’s colonial era
did not lend themselves to comparative studies or lead
to disciplinary classics. The publication of Clifford
Geertz’s Islam Obser�ed (1971), originally a series of
lectures delivered to historians of religion, marked a
breakthrough in linking religious studies in general to
the ethnographic study of specific cultural traditions.
Geertz took for granted the unity of the Islamic
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tradition, but emphasized the highly divergent ways in
time and space that it articulated with social ex-
perience. His point of departure was Islam as ex-
perienced, interpreted, and practiced from the fifteenth
century to the present in Indonesia and Morocco, the
two antipodes of the Muslim majority world. For
Geertz, Islamic symbols and meanings are culturally
defined and socially shared, like all other systems of
meaning. If commonsense gives shared meaning to
immediate practical experience, religion offers a higher
and more general interpretive order. These two sys-
tems of meaning—commonsense and religion—are
intricatelyintertwined,bothshapedbyhistoricalexperi-
ence and giving shape to it.

A key element of Geertz’s argument was to explore
the constructed meanings of sainthood and Sufism
(mysticism) in the two contrasting settings. In Moroc-
co, individuals with highly varied attributes—reputa-
tions for piety, scholarship, miracle working, or other
distinctions—were popularly imputed with saintly
authority. Since the current Moroccan social
order took hold in the fifteenth century,Geertz argued,
the cultural order in which Moroccan ideas of saintly
authority was sustained was characterized by a ‘strong
man’ politics of zealous warriors, rulers, and saints
enforcing their will and inducing clients to act on their
behalf. Their authority was charismatic, based on
personal dominance. In contrast, the Indonesian view
of sainthood is hierarchical. Saints incrementally
achieved prominence through years of meditation and
Indonesia’s settled agricultural villages placed high
value on cooperation and order.

In the contexts of both Indonesia and Morocco, the
idea of saintly authority took significantly divergent
forms because of the contrasting nexus of common-
sense perceptions of the world and the different
historically constructed senses of meaning through
which Indonesians and Moroccans interpreted Islam.
These commonsense perceptions and background
understandings form the necessary point of departure
for understanding religious belief, experience, and
practice. Indeed, the perspectives of religion and
commonsense are intertwined in a dynamic, often
unstable, dialectic (Zein 1977).

Theologians and ‘common’ people interpret reli-
gious texts, including the ‘foundation’ texts of religious
traditions such as the Qur’an, in multiple and con-
tested ways. Thus, the most common term for saint in
contemporary Morocco is ‘pious one’ (salih), although
‘marabout,’ the term used by Geertz and which has
made its way into French and English usage, is also
understood. ‘Pious one’ conveys the multivalence of
Moroccan usage. For educated Moroccans, the term
is reserved solely for individuals of outstanding piety,
and many speak of saint, or maraboutic, cults as ‘pre-
Islamic’ vestiges. For many other Moroccans, how-
ever, both in towns and in rural areas, the ‘pious ones,’
living or dead, are imputed with mystical powers,
including the ability to secure positive outcomes for

individuals and groups who have maintained a con-
nection with them through gifts or donations to their
descendants (Eickelman 1976). Moroccan monarchs
and senior government officials continue publicly to
visit the shrines of pious ones and make gifts toward
their maintenance. Elsewhere in the Muslim world
there is a similar interplay between different notions of
piety, and there is a similar dialectic of ideas of
sainthood among Jews of North African origin
(Weingrod 1990).

The emphasis Geertz placed on the cultural
dimension in understanding religious experience sug-
gested an alternative to characterizing religious tradi-
tions in terms of an essential core prevalent in all
places and for all historical periods. His approach
instead stresses how systems of religious meaning and
practice, like all cultural experience, are contested and
dynamic, and therefore not reduced to a single,
cohesive set of principles. Some conceptions of Islam
are significantly intertwined with, although not limited
to, the local social order. However, other conceptions
are more universalistic and global, amenable to ar-
ticulation with a wide range of contexts. These
universalistic and particularistic conceptions are co-
present and in dynamic tension with one another.

Geertz’s approach, like other efforts to understand
religious expression and practice in Moroccan society,
including Ernest Gellner’s Saints of the Atlas (1969,
see also Gellner 1981) had significant implications for
understanding religious expression in earlier historical
periods and outside the Muslim majority world. For
example, Brown (1981) notes that his understanding
of the moral order of early Latin Christianity, the
‘lasting, urgent problems of any civilized com-
munity—friendship and protection, justice, power and
mercy’—were in part inspired by ethnographies of
contemporaryNorthAfrican saints. Similarly, Cornell
(1998) shows how medieval Moroccan arguments on
the nature of sainthood—cultural understanding of
and debates among mystics in both urban and rural
settings about concepts related to God’s love and
authority from the eleventh through sixteenth cen-
turies—contributed to the Sufi tradition elsewhere in
the Muslim world. His argument also compares the
North African experience with sainthood as under-
stood and practiced in Europe in the same period.
Writings on Judaism in North African and Middle
Eastern societies likewise indicate a reemphasis on the
cultural dimension and explore the significance of
local cultural contexts (Deshen 1989, Goldberg 1996).

4. The Iranian Re�olution and Religious Politics

The 1978–9 Iranian revolution was one of several
major events that indicated the continued significance
of religion in politics and public life, notwithstanding
its neglect in most mid-twentieth century discussions
concerning modernization and modernity. In Iran
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itself, the revolution led to the creation of a new,
rapidly changing religious idiom for interpreting
religious, social, and political events (Khosrokhavar
1997). The debates in Iran continue unabated over the
form that an Islamic state should take and the role that
religion should play in society, including gender
relations (e.g., Mir-Hosseini 1999). Successive incre-
mental decisions and the unanticipated outcomes of
earlier ones meant that the revolution looked different
in the decades after the event both to many of those
who participated in it and to the majority of Iranians
not even born when it happened. Some observers use
the term ‘post-Islamism’ to describe Iranian society in
the 1990s, emphasizing the significantly different way
that many Iranians, including many clerics, began to
argue publicly for a more limited role of religious
institutions in Iranian politics and public life (Khos-
rokhavar and Roy 1999, Adelkhah 2000).

In spite of contemporaneous hopes for some and
fears for others at the time of the Iranian revolution, it
did not trigger similar political movements in other
Muslim majority countries. It did, however, compel
regimes elsewhere in the Middle East, both secular
(including Egypt, Turkey, Syria, and Algeria) and
religiously oriented (including Morocco and Saudi
Arabia) to become more attentive to popular under-
standings of social justice and religion in society.
From the first decades of the twentieth century, new
religious movements emerged that had distinctly
modern political forms. Egypt’s Muslim Brotherhood,
founded in the late 1920s and regarded by the mid-
twentieth century as Egypt’s only genuinely popular
mass political movement, foreshadowed the growth of
similar later Islamic movements. Distinctly modern in
organizational form, with a clear hierarchy and (at
least at the outset) formal criteria for membership, the
Brotherhood’s leadership rested not with traditionally
educated religious scholars but with those effective in
organizing their followers and articulating their
values.

By the 1960s, however, the Muslim Brotherhood
and similar organizations looked conservative in
contrast to the proliferation of movements advocating
the Islamization of politics and society. These ‘Is-
lamist’ movements ranged from small, radical groups
such as the one responsible for the assassination of
Egypt’s Anwar Sadat in 1981 to larger ones sometimes
organized like political parties, such as Hizbullah of
Lebanon, the Virtue Party of Turkey, or the Islamic
Salvation Front of Algeria. Some of these Islamist
movements had their origins as ‘spokesmen for the
despised,’ and had Jewish and Christian analogues
(Appleby 1997, Marty and Appleby 1995). In general,
the influence of extremists, having taken off in the late
1960s, had waned by the 1990s (Kepel 2000). Most
movements work within existing national boundaries,
even if they sometimes receive external or trans-
national support. Some movements have advocated
violence to achieve their goals, but others have been

strong advocates of tolerance and civil society, and
many movements have altered as they enter the
mainstream of national political life.

5. Religion as System and Ideology

A distinguishing feature of the latter half of the
twentieth century is the role of mass education and
mass communications in changing how religious
knowledge and practice are produced and understood
in the Middle East. In the Arab world, for example,
large numbers of people now have the level of literacy
needed to follow religious and political debates from
multiple sources and the command of formal language
needed to participate effectively in public life. The
religious lessons learned from state schooling may be
regarded with skepticism, but like other aspects of
state schooling, they inculcate the habits of thought
and language needed to learn about and elaborate
alternative views of the role of religion in society.

Ironically, the ideas of many radical Islamists mirror
competing secular ideologies in form and structure.
The writings of Sayyid Qutb, executed by Nasser’s
Egypt in 1966, attracted a wide audience among white-
collar workers, professionals, and students, the bene-
ficiaries of modern education. In Arabic and in
translation, Qutb’s writings continue to have wide-
spread appeal because they offer ‘Islamic’ explanations
for contemporary political and economic develop-
ments and for the perceived injustices of existing
regimes. More contemporary religious ideologues, like
Morocco’s ‘Abd al-Salam Yasin, argue that contem-
porary Muslim societies have been de-Islamized by
imported ideologies and values. Yet the style and
content of these writers, like others, imply an audience
already familiar with the secular, imported ideologies
against which they argue. Implicitly, they also convey
a sense of Islam as an ideology and objectified system
of meaning, which can be conveyed as one subject
among others in schools, and in catechism-like pam-
phlets. In this sense, religion forms one of several
systems of meaning in modern society, even as some
believers argue that Islam is a ‘complete’ way of life.

The awareness of alternatives to immediate social
circumstances is facilitated by the increased avail-
ability of contemporary forms of communication,
ranging from the press and broadcast media to fax
machines, audio- and videocassettes, increasingly ubi-
quitous telephones, and the Internet. In an earlier era,
state authorities easily regulated the media. By the end
of the twentieth century, the top-down asymmetry of
broadcast radio and television were reversed by newer
media that are readily adaptive to horizontal com-
munications and difficult for states effectively to
control. These developments have contributed to the
fragmentation of religious and political authority by
allowing large numbers of people to participate in an
increasingly public debate over the symbolic language
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of Islam (Eickelman and Anderson 1999). Combined
with political change and the growth of diaspora
communities, these developments indicate a changed
social and cultural environment for religious expres-
sion and practice in which a mass and anonymous
public has given way to one characterized by an
increased multiplicity of horizontal relationships. The
shift to a network society has created communities and
communicative spaces in which large numbers of
people, while not abandoning their ties of family and
community, discover and create alternative ways of
thinking about the role of the sacred in society and
politics.

See also: Transnational Religious Identities (Islam,
Catholicism, and Judaism): Cultural Concerns
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Near Middle East/North African Studies:

Society and History

The term ‘Middle East’ first came into use early in the
twentieth century, and after World War II it gradually
supplanted the nineteenth century term ‘Near East’ as
a geopolitical and geocultural designation. Both terms
have been repeatedly criticized for their Eurocentric
origin and point of emphasis, yet the ‘Middle East’
continues to survive as a term for lack of better
alternatives. It supplanted older designations such as
the Levant, which designated the eastern Mediterra-
nean and included present-day Turkey and Greece.
Geographically, the Middle East encompasses West
Asia, including Iran and Turkey, and North Africa,
including the Sudan. Some scholarly journals extend
its boundaries further to include Afghanistan and the
horn of Africa. While in modern history the region has
been divided among more than two dozen States,
many historians and social scientists assume its various
parts to contain roughly homogenous cultural pat-
terns and sociological profiles, shaped by a shared
history. Middle Eastern culture is frequently discussed
in religious rubrics, and religiosity (specifically Is-
lamic) is frequently thought to capturewhat is essential
about Middle Eastern culture in general. An earlier
tradition in Western social science regarded Middle
Eastern society culturally as tradition-bound and
sociologically as a tribally identified and ethnically
segmented premodern mosaic kept together normally
by an authoritarian State.

The social scientific study of the region we now call
Middle East is actually quite old, although its history
is very uneven. Ibn Khaldun (d. 1406), who spent most
of his life in North Africa, was the first person
anywhere to use the term ‘sociology,’ which he
understood as the science of the life cycles of urban
civilization. His theories, which emphasized the role of
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social solidarity and the weakening of that solidarity
over time as civilization became more entrenched and
oriented toward surplus and luxury, anticipated by
centuries European theories of civilizational cycles,
expressed most loudly by Arnold Toynbee and Oswald
Spengler. Ibn Khaldun’s work must also be under-
stood in the context of his time, which was charac-
terized by conflicting claims of legitimacy, unstable
political orders, recurrent Mongol invasions, the
political fragmentation of the Muslim world, and the
demonstrated incapacity of sovereigns to claim mon-
opoly over the loyalties of the faithful everywhere, as
had been roughly the case in the first three centuries of
Islam.

An important feature of Ibn Khaldun’s perspective
consisted of combining the study of society and
history, in the underlying belief that a sociology of
civilization could only be based on an adequate
philosophy of history. This continues to be the spirit
characterizing much of the sociological investigation
done in the Middle East itself, where many practi-
tioners are just as likely to be historians or philoso-
phers, and where questions of culture, religion,
heritage, and modernity are inseparable from a myriad
of contemporary social issues.

The modern professional study of the Middle East
began in the nineteenth century from two directions.
In the East, there arose an intellectual movement
which came to be known as the nahda, whose signifi-
cance has been pointed out in a recent flow of
important studies by Albert Hourani, Hisham
Sharabi, Aziz al-Azmeh, and Sadiq Jalal al-‘Azm,
among many others. That movement was essentially
an eclectic mix of reflexive native commentators whose
thought was in tune with urban middle-class sen-
timents and in communication with European mod-
ernity. They sought to revive what they regarded to be
a dormant spirit of science and liberalism in Islam,
while seeking politically to modernize the Ottoman
State. In Europe, by contrast, the study of the Middle
East was far more scholastic and confined to a small
circle of orientalist scholars who, in the course of the
nineteenth century, became increasingly better ac-
quainted with the classic texts and archaeology of the
region, especially followingNapoleon’s Egyptian cam-
paign. The orientalist approach was highly anti-
sociological and anti-theoretical. It focused almost
exclusively on ancient history and disregarded con-
temporary society, which was thought to be largely
static in terms of its cultural patterns, and thus
accessible through knowledge of the classic texts
founding it. Influential trends within orientalism
viewed oriental society culturally as static, anti-
rational, unphilosophical and anti-scientific; socio-
logically as mosaic of floating tribal and ethnic
solidarities; and politically as predisposed to
authoritarianism.

This approach gained further ascendance within
sociology itself with Max Weber’s ventures into the

study of oriental cultures, including Islam. In common
with the reigning orientalist tradition, Weber’s ap-
proach to the question as to why Muslim societies
(along with Buddhist and Hindu ones) had not
developed capitalism as Europe had done, referred to
the Qur’an and sayings attributed to Muhammad, and
assumed the cause of social change (or lack of it) to be
internal rather than external to the culture. While
Weber was more interested in social theory than were
orientalist scholars, who were preoccupied with philo-
logical and textual concerns, Weber nonetheless
replicated the basic image of oriental society as a self-
enclosed and distinct cultural cocoon, interpretable by
its classical texts and definable in terms of its difference
from the European experience of liberal capitalism.

The subsequent rise of modernization theory,
closely associated with the Parsonian paradigm in
sociology, set aside for some time the question of
culture, emphasizing instead the normative conver-
gence of societies along the path of modernization.
Daniel Lerner’s The Passing of Traditional Society
(1958) is a classic work in this genre with respect to the
Middle East. While steeped in orientalist assumptions
that Middle Eastern society, culture, and personality
was largely tradition-bound and anti-rational,
Lerner’s work sought to detect venues of the modernist
challenge arriving to society from without. Like many
theorists of modernization, Lerner understood it as
simply ‘Westernization.’ Another important text of
modernization theory was C. A. O. van Nieuwen-
huijze’s The Sociology of the Middle East (1971), a
detailed and lengthy study which portrayed Middle
Eastern society as a set of parallel societies converging
upon a cultural core. This further justified the old view
of culture as an independent variable when approach-
ing Middle Eastern societies.

With decolonization, the increased presence of
the US in the region, the Cold War, the creation of the
State of Israel, the rise of Arab nationalism and the
Arab defeat in 1967, Middle East studies itself became
a veritable battleground. A new generation of scholars
was determined to contest what they regarded to be a
distorted image of the region and its peoples in both
academic and public settings. The rallying cry was
issued by Edward Said’s Orientalism (1978), which
immediately galvanized the field and continues to be
referenced today as a founding text in postcolonial
studies generally. A sophisticated critical appraisal of
the academic and high culture representations of
largely Middle Eastern societies, Orientalism was
conceived by Said as part of a trilogy, which included
two subsequent books on the media coverage of Islam
and the Palestine question. Said sought to reveal
classical orientalism, which modernization theory did
little to contest, as the intellectual regurgitation of
common stereotypes based less on social and historical
realities than on the tendency ofEuropean intellectuals
to imagine a distinction between Europe and the rest
of the world.

10452

Near Middle East�North African Studies: Society and History



While Said’s analysis was directed largely at main-
stream trends in Western scholarship of the Middle
East, another set of scholars set out around the same
time to contest the heritage of orientalism in left-
leaning scholarship. The main point of contention
here was Karl Marx’s thesis of an ‘Asiatic mode of
production,’ distinct from European feudalism in its
propensity to stagnate after a founding phase, needing
a strong central State for its maintenance, and in-
capable of producing mercantile surplus that could
found a basis for capitalism. While his method was
fundamentally different from Weber’s, Marx none-
theless reached the same conclusion regarding the
foreignness of capitalism to the orient in general, and
thus positing the need for an external stimulus, such as
European colonialism, to introduce the bases of
bourgeois accumulation and, in turn, the precondition
of proletarian socialism. In spite of the brevity and
inconclusive nature of Marx’s own remarks on this
theme, which addressed sporadically the encounter
between India and Algeria with European colonialism,
his assessment of the lack of internal capacity of
oriental societies for capitalism and thus revolution
has reigned well into our times. For example, Shlomo
Avineri, a Marxist Israeli political theorist, has argued
that Israel, by introducing into ‘traditional’ Middle
Eastern society the same forces of destruction of
‘Asiatic’ patterns, would also add a revolutionary
stimulus to the sum total of productive forces in the
region.

This line of thinking was contested in a number of
widely-referenced works from the recent past. They
include Maxime Rodinson’s Islam and Capitalism
(1973), which took both Weber and Marx to task for
failing to appreciate the paramount role of the urban
merchant class throughout the economic history of the
Middle East, for their propensity for partial appraisal
of Islamic economic doctrines, for their tendency to
confuse religion and culture, and for treating Islam, in
particular, as a monolithic force. Rodinson argued
that the Muslim world in general had a historically
strong merchant capitalist class, and that, if anything,
Islam was more of an aid than an obstacle to its
interests. Mahmood Ibrahim took the argument fur-
ther, arguing in Merchant Capital and Islam (1990)
that the rise of Islam itself must be understood in terms
of its connection to the interests of merchant capital
and long-distance trade. The argument was also made
in Janet Abu-Lughod’s Before European Hegemony
(1989) where, using a world-system perspective, she
shows both the centrality of the Middle East to
premodern world systems and the evolution of com-
mon modes of capitalist thinking and planning among
commercial classes throughout the world well before
the rise of the West.

The academic attacks on the leftist variety of
orientalism were sealed in a number of other works
which sought to demonstrate the capitalist vitality of
Middle Eastern societies in early modern times. These

include Peter Gran’s Islamic Roots of Capitalism:
Egypt, 1760–1840 (1979) and Surayah Faroqhi’s
Towns and Townsmen of Ottoman Anatolia (1984). In
Marx and the End of Orientalism (1978), Bryan Turner
attempts to revalidate Marxist analysis and the mode-
of-production approach to Middle East studies by
repudiating the Asiatic mode of production thesis
altogether and presenting a more tenable historical
and theoretical alternative. An overarching treatment
of the subject matter from a much broader perspective
is Halil Inalcik’s Economic and Social History of the
Ottoman Empire: 1300–1914 (1994).

Those studies also occasion the beginning of the
application of a political economy framework to the
study of Middle Eastern history and society. In his
pioneering The Middle East in World Economy:
1800–1914 (1981) and subsequent works, Roger Owen
identifies major global economic factors at work in the
final century of Ottoman domination; factors which
reshuffled the social structure within the region. Owen
argues that Europe’s increased demand for agricul-
tural commodities during that period strengthened
coastal parts of the Middle East at the expense of
internal ones, and produced small local elites tied to
European commerce. Those elites failed, nonetheless,
to invest back in agriculture and industry, thus causing
a development in the direction of dependency rather
than modern, locally-rooted capitalism. Owen’s thesis
marks an avowed application of dependency theory,
hitherto common in Latin American studies, to
Middle Eastern studies. A similar approach which
situates the history of Iran, omitted from his analysis
by Owen, in the context of the world system is John
Foran’s Fragile Resistance (1993). Other political
economists such as Yusif Sayigh (1979), Abbas
Alnasrawi, and Jacqueline Ismail do the same for
other parts of the region.

Some works in this genre stand out because they
attempt to connect political economic analysis to
historical formations in the culture at large. In The
Arab Nation (1978), Samir Amin outlines the basis of
a pan-Arab nation in a historical, far-flung urban
network maintained by a commercial warrior class,
that generated the surplus upon which it depended
from long-distance trade rather than from the ad-
joining peasantry, which remained unincorporated.
This feature meant that the fate of the Arab nation
would always be dependent on factors external to it,
and thus explained why the Arab nation readily
entered the modern era in the logic described by
dependency theory.

Of particular concern in studies of the political
economy of the Middle East is the question of the
nature and role of the State. The fact that for much of
its history the Middle East was governed by loose,
territorially expansive States rather than confined city-
states, meant that local civil society, social networks
and even identities could exist and evolve at a distance
from State doctrines. The historian Roy Mottahedeh,
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for example, has shown how medieval Muslim society
in Buyid Iran could function without the trappings of
the State as such. While in general the term ‘nation-
state’ would not adequately describe Middle Eastern
polities, there were notable attempted exceptions.
These involved projects aiming at building nation-
states along the European model, as in nineteenth
century Egypt and Kemalist Turkey following the
dissolution of the Ottoman empire in the aftermath of
World War I. The State Mehmed Ali set out to build
in Egypt early in the nineteenth century paralleled the
European State in its extension of the range of its
social roles, its curtailment of clerical prerogatives, the
strengthening of direct state presence in the country-
side, its reliance on regular levies and taxes, and the
introduction of educational and health reforms. As in
Europe, that kind of State began to assume for itself
many functions that had historically been within the
domain of civil society.

But such state experiences tended to be the excep-
tions, and even the Egyptian State was unable to
demonstrate credibly its sovereignty in the face of
colonialism. On the other extreme of experiences of
state formation is the Persian Gulf region, whose
political history until modern times had known only
ephemeral States at best. In State and Society in the
Gulf and the Arab Peninsula (1990) Khaldoun H. al-
Naqeeb identified the pre-eighteenth century political
economy of the Gulf as a ‘natural economy,’ because
all its components, including long-distance trade
across the Indian Ocean, lacked the services and
supervision of a centralizing state apparatus. Al-
Naqeeb’s thesis was that such a natural economy was
eventually destroyed by British imperialism, which
supported the rise of new dynasties and authoritarian,
rentier States. Such States thus had to be run (until
today) as official or unofficial protectorates.

This reality, coupled with the newness of all Arab
States in the Levant and North Africa, has led some
commentators like Michael Hudson in Arab Politics:
The Search for Legitimacy (1977) to identify the
question of legitimacy as the central problem of
postcolonial polities in the region. This stance es-
sentially dismisses the relevance of much of the
common practice in political science writing on the
region, which generally takes States as normative
categories of analysis, focuses attention on diplomatic
history and games theory, and pays little attention to
ideologies, social movements, political parties and
organizations, and also to such questions as political
alienation and, above all, legitimacy.

New directions of research thus began in the early
twenty-first century to address more complicated
issues regarding the nature of the State in the region.
At least three directions of research can be identified in
this connection. One involves projects oriented toward
studying the historical sociology of the State in the
Middle East, spearheaded by Elia Zureik, Talal Asad,
Huri Islamoglu-Inan, and Khaled Fahmy. Another

concerns civil society which, in the context of Middle
Eastern studies, is usually seen as both an antidote to
the State and a factor in democratizing it. Major
works in this direction are led by Saad Eddin Ibrahim’s
series of reports on civil society and democracy in
various countries of the region, and similar collections
of reports edited by Jillian Schwedler and Augustus R.
circa1995.Athirddirectionof research focuseson state
rituals and symbolism, a good example of which is
Peter Chelkowski and Hamid Dabashi’s study of the
Iranian post-revolutionary State, Staging a Re�olution
(1999). Also significant in this genre is Lisa Wedeen’s
The Ambiguities of Domination (1999), which employs
ethnographic methods to study the nuances of popular
responses to state symbolism in Syria. Earlier im-
portant studies in this genre by Sami Zubaida (1989),
Ernest Gellner (1981) and Clifford Geertz focus on the
state appropriation of popular beliefs, and demon-
strated how the State tends to cause religious ideology
and symbols to become more rigid and orthodox when
it adopts them for its own use.

These studies have helped move the center of gravity
in the sociological study of the Middle East away from
a focus on formal institutions and historical continui-
ties, to a focus on the determining relations between
social structures and social movements. Hanna
Batatu’s classic The Old Social Classes and the Re�-
olutionary Mo�ements of Iraq (1978), as well his more
recent work on Syria, combine Marxist and Weberian
perspectives to show how modern social movements
could be understood in terms of the transformation in
the basis of status groups from tribal, religious, and
official dignitaries to landed aristocratic and merchant
capitalist classes.

Batatu’s landmark study hails from a new trend
which rejects a well-established view of religion as
preconstitutive and internal to the culture. That view
is common in orientalist tracts, but also in a tradition
of sociological commentary ranging from Reuben
Levy to S. N. Eisenstadt, and is well represented in the
contemporary Fundamentalisms Project, edited by
Martin Marty and Scott Appleby. More recent trends
by such anthropologists as Talal Asad (1993) and
Ralph Coury treat both Islam and culture as de-
pendent variables, and stress the historical dynamism
and multiplicity of both. With respect to modernity,
Talal Asad shows how religion itself can foster
modernizing tendencies, and Ernest Gellner, who had
otherwise stressed the similarities across Muslim socie-
ties and the preconstitutive role of religion, also comes
to argue the special closeness of Islam to the spirit of
modernity, and its ability to encompass various types
of social structures.

Many observers, however, continue to be deeply
interested in the dynamics operating between more
permanent historical social structures and contem-
porary ideologies and social movements. Sami
Zubaida’s work stands out in this regards as an
exposition of the complexity of determining forces,
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and for demonstrating the need for an integrated
analytical grid of cultural, sociological, comparative,
and historical knowledge to apprehend the nuances of
modern movements. Other scholars emphasize the
determining role of specific sub-State social forma-
tions, such as the Ottoman Millet system, whereby
various religious communities related to the State as
recognized and legally autonomous corporate bodies.
Main research questions in this regard concern the
extent to which such a system gave rise to or inhibited
the full expression of modern movements, such as
nationalism, sectarianism, or secularism.

Scholars of the region are increasingly inclined to
regard seemingly ‘premodern’ identities expressed in
the political culture of the region as actually modern
inventions. They also tend to stress the rootedness of
modern social movements in external stimuli, such as
colonialism and foreign influence. An important re-
cent example of this scholarly trend is Ussama
Makdisi’s The Culture of Sectarianism (2000). Fo-
cusing on nineteenth century Lebanon, Makdisi shows
how confessional identities along which the modern
Lebanese system was built were manifestations of
various processes ofmodernity rather than expressions
of reaction to it, and how they were fostered by
Western intervention rather than emerging on their
own. Elizabeth Thompson’s Colonial Citizens (2000)
shows how it was the intrusion of colonial powers,
rather than indigenous traditionalism, that had been
detrimental to both women and liberal thought gen-
erally in Syria and Lebanon. Lacking roots in
the colonies and conceiving of them as largely trad-
ition-bound territories, colonial powers weakened
indigenous liberalism, because the latter adhered to
anti-colonial nationalism, and strengthened, through
its compensatory alliance with them, the more cons-
ervative forces, whose influence had been declining
before the advent of colonialism.

Many commentators also view the emergence of
modern nationalism, in particular, in the context of
colonialism rather than that of indigenous develop-
ments. Because of its extremity, the case of the
Palestinians is usually cited as the most evident, but by
no means the only, illustration of this centrality of
external intervening factors to the framing of modern
identities. An important study in this regard is Rose-
mary Sayigh’s Palestinians: From Peasants to Re�olu-
tionaries (1979), which uses oral history to show the
growth of nationalism due to external colonizing
pressure. A more recent work along these lines is
Rashid Khalidi’s Palestinian Identity (1997), which
shows the gradual emergence of that identity in
reaction to Jewish nationalism in Palestine. Similarly,
in examining the Palestinian Intifida, Samih Farsoun
and Jean Landis reject the relevance of most trends in
social movement theory, emphasizing instead the
global context of Palestinian struggle.

The pivotal geopolitical status of the modern
Middle East, which entailed massive foreign inter-

vention and a plethora of movements of resistance as
well as political fragmentation, gave rise to a rich
tradition of engaged scholarship on social movements.
Khalil Nakhleh, (1977) a Palestinian sociologist, has
rejected outright any possibility of non-reflexive,
detached, ‘normal,’ or ‘nonnative’ sociology under
current circumstances in the region. Other scholars
have sought to outline oppositional social movements
in terms which endow them with an under-explored
sense of agency. Examples of this approach include
Joel Beinin and Zachary Lockman’s Workers on the
Nile (1987), and Anouar Abdel-Malek’s Contempor-
ary Arab Political Thought (1983), which moves away
from cultural and structural determinism altogether
and stresses the priority of agency under modern
circumstances.

Apart from questions of colonial encounter and
political economy, an important line of emphasis in
studying social movements in the Middle East con-
cerns how they make use of cultural symbols. Julia
Clancy-Smith’s Rebel and Saint (1994) shows how
resistance to colonialism in North Africa used icons
and authorities from traditional settings whose func-
tion in society had until then been quite apolitical. In
a nuanced analysis of the new veiling and work
environments in Cairo, Arlene Elowe Macleod (1991)
shows how the veil today, far from being simply a
patriarchal imposition, is actually used proactively by
women to express various messages combining both
accommodation and protest.

These studies stem from a very weighty orientation
in Middle East studies, particularly in Middle Eastern
countries, toward questions of heritage and its con-
nection to modernity. Many important contemporary
commentators, such as Fazlur Rahman, Seyyed
Hossein Nasr, Syed M. N. al-Attas, and Ismail al-
Faruqi have revisited classical Islamic philosophy and
science in a quest to reveal a specifically Islamic
philosophy of knowledge and science in tune with
modernity. More politically-inclined contemporary
philosopher-activists (frequently Shi’ites), such as Ali
Shariati, Mohammed Baqr al-Sadr, and Morteza
Motahhari, have also revisited classical sources ex-
tensively in order to show the compatibility of Islam
with modern ideologies, notably socialism and anti-
colonial nationalism. The same is true of Tayyib
Tazzini’s and Hussein Muruwwah’s secular reading of
the heritage. The voluminous contributions of the
latter, who was killed by Amal fighters in Beirut in
1985, were geared toward showing how classical
Islamic philosophy and thought had always housed
‘materialist’ perspectives and methods in tune with
Marxist dialectics.

Many other commentators are equally interested in
voluminous, encyclopedic surveys of classical thought,
but emphasize as organizing principles discursive,
semiological, and hermeneutic rather than sociohis-
torical approaches. These include Muhammad ‘Abid
al-Jabiri’s analysis over many volumes of the struc-

10455

Near Middle East�North African Studies: Society and History



tures of knowledge in Arab culture and the poet
Adonis’s (Ahmad ‘Ali Sa‘id) equally critical study of
imitation and originality in Arab culture, The Per-
manent and the Changeable (1974). While many of
these studies seek to discover through historical
investigation a root cause of contemporary ‘stag-
nation’ or ‘backwardness,’ many more seek to reveal
through the same method the dynamism and adap-
tability of the heritage to various social structures and
ideological claims. This latter approach to the heritage
had required an abandonment of the philological and
preconstitutive approach of orientalism. Among the
most important founders of this critical approach is
Muhammad Arkoun, whose pioneering studies of the
Qur’an have emphasized the value of other than purely
philological approaches to the holy text, such as
anthropological, sociological, and semiological ap-
proaches. Mohammed Bamyeh’s The Social Origins of
Islam (1999) builds on that tradition of combined
methods of reading, arguing that the growth of Islam
was precisely due to an ability exhibited at its founding
phase to accommodate the worldviews of different and
even discordant social classes and types of social
structure. Abdul-Kabir al-Khatibi echoes a similar
theme when he argues that Islam must be seen as a sort
of ‘compromise’ religion, and that its historical vitality
stems from that attitude rather than from an alleged
orthodox base and orientation.

In light of these new perspectives, the question
arises again as to why this demonstrated dynamism of
the heritage has not lent itself to a more vocal
communion with liberal European modernity. Many
responses to this question tend to dismiss it outright,
citing as its faulty premise a Eurocentric tendency to
outline various historical trajectories as more sharply
differentiated than they actually were. In his critique
of Eurocentrism, Samir Amin builds on and extends
Martin Bernal’s thesis in Black Athena (1987). Amin
contests European fabrication of a monopolistic claim
on Greek heritage, as well as the construction of
European history through a direct line that flows from
Greece to Rome. This perspective, according to him,
ignores the larger Mediterranean contexts of classic
civilization and the continuity and further develop-
ment of Greek political and philosophical thought, as
well as mathematics, medicine, and science in the
Islamic world during Europe’s Middle Ages.

Criticism of the tendency to view Middle Eastern or
Islamic history in terms too distinct from other world
histories has also been levied by the urban historian
and sociologist Janet Abu-Lughod (1989) who, after
her initial study of Cairo, came to repudiate the notion
that there was anything specifically Islamic about the
‘Islamic city.’ For others, such as Jabiri and Hichem
Djait, (1974) the point became less relevant, as they
identify the important lines of demarcation with
respect to modernity not along large East�West types
of categories. Rather, they prefer subregional cate-
gories, such as Arab Mashreq (Western Asia and

Egypt), vs. Arab Maghreb (rest of North Africa).
Djait argues that the relatively more intense and
enduring colonialism experienced by the Maghreb
caused a more cultural proximity to modernity, since
all illusions about self and society were destroyed
through a colonial uprooting that had not been as
severe in the Mashreq. The latter, being politically
more advanced, had obtained its independence earlier
than the Maghreb and proceeded to be governed by
dictatorial regimes. That condition, according to
Djait, favored the construction of more illusions about
self and society in the Mashreq, and thus more relative
distance from the spirit of modernity.

Within discussion of the proper attitude to mod-
ernity, the question of gender has had a particular
resonance. The feminist sociologist Fatima Mernissi
attained fame by blaming Islam itself for perpetuating
a retrograde attitude toward women. An alternative
trajectory within feminist writings on Islam, repre-
sented in the works of Leila Ahmed, Nawal Sa‘dawi
and Denise Spellberg, offers more complex readings of
the role of women in Islamic history and places more
emphasis on the agency of women. More recent trends
have de-emphasized the alleged role of traditional
religion even further as an explanatory factor. Deniz
Kandiyoti’s (1991) work has contributed to shifting
attention away from religion as such and into patri-
archal structures as sources of the oppression of
women. Hisham Sharabi’s pioneering study Neopa-
triarchy: A Theory of Distorted Change in Arab Society
(1988) singles out structural changes within the Arab
World as well as elsewhere within the past century that
had led to ‘neopatriarchy’ instead of modernity.
Neopatriarchy is explained by Sharabi as a form of
patriarchy produced by dependent capitalism and
social change lacking in a sense of authenticity. Thus
neopatriarchy tends to distort modernization and
nervously presents itself as the only valid option.

Given the magnitude of social, political, economic,
and cultural transformation in the Middle East over
the twentieth century, many social scientists will find
some literary works very useful in apprehending
change in certain areas. Three particular novelists
stand out for their ability to reconstruct history and
society in more overarching and encyclopedic ways
than has so far been possible in the social sciences, and
thus are worthy of greater attention. Adbelrahman
Munif’s (1989) multivolume epic Cities of Salt reco-
nstructs in elaborate and patient detail the coming into
being of Saudi Arabia in the 1930s, following the
discovery of oil in the country by Western companies.
The novel documents transformations in social rela-
tions and customs, the introduction of wage labor on
top of an austere, semi-nomadic economy, the emer-
gence of a dynasty and a State, the resulting tensions
between authenticity and inauthenticity in public
imagination, and other fascinating details which are
usually glossed over in more dispassionate sociological
and historical writings.
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Gamal Ghitani’s historical novel Zayni Barakat
(1990), set at the time of Ottoman takeover of Egypt
from the Mamluks early in the sixteenth century,
reconstructs elements of continuity and change in
political structure as well as in the relationship between
spiritual and political authority over the time-span of
the two systems. Finally Nobel laureate’s Naguib
Mahfuz’s prolific career is dedicated to an elaborate
and highly nuanced reconstruction of social psy-
chology and its connection to mores and traditions.
Characters in Mahfuz’s works, who frequently mimic
middle- and lower-middle class inhabitants of Cairo’s
neighborhoods, are usually shown as agents of their
own destinies rather than as victims of established
structures, and are capable of using a wide reservoir of
proverbs and customary allowances of deviance to
justify their actions. This holds true even in their
attitude toward fate. In analyzing one famous story by
Mahfuz, Halim Barakat shows that when characters
claim what they are doing to be ordained by some fate,
they are usually using the language of fatalism as a
tool of self-assertion, rather than as an explanation of
their powerlessnesswith respect to established patterns
of relations and social expectations. At both the macro
and micro levels, these works combine research orien-
tations central to understanding Middle Eastern so-
ciety and history. These orientations involve political
economy, social and institutional structures and men-
talities, and the flexible morality governing everyday,
street-level interactions.

1. Conclusion

The study of society and history of the Middle East
has gradually moved from focus on homogeneity and
continuity to more elaborate discussions of the impact
of many determining factors. It is now commonly
accepted that due to its historical centrality to his-
torical world systems and its contemporary geopol-
itical significance, Middle Eastern society and history
cannot be understood apart from global trends which
influence the region and are influenced by it as well.
The studies are most revealing when they go above or
below contemporary state jurisdictions and emphasize
instead the historically autonomous mode of self-
organization of civil society, cultural communities,
travel, and trade. Middle Eastern society has his-
torically been defined more so by the hybridity and
diversity resulting from the above factors, than by the
social engineering of States.

See also: Islam and Gender; Islam: Middle East;
Islamic Fundamentalism; Modernization, Sociolo-
gical Theories of; Nationalism, Historical Aspects of:
Arab World; Near Middle East�North African Stud-
ies: Culture;NearMiddle East�NorthAfrican Studies:
Politics; Near Middle East�North African Studies:
Religion; Orientalism

Bibliography

Abu-Lughod J L 1989 Before European Hegemony. Oxford Uni-

versity Press, New York

Al-Azmeh A 1993 Islams and Modernities. Verso, London

Al-Naqeeb K H 1990 Society and State in the Gulf and Arab

Peninsula. Routledge, London

Amin S 1978 The Arab Nation. Zed Press, London

Arkoun M 1982 Lectures du Coran. Editions G.-P. Maisonneuve

et Larose, Paris

Asad T 1993 Genealogies of Religion. Johns Hopkins University

Press, Baltimore, MD

Bamyeh M A 1999 The Social Origins of Islam. University of

Minnesota Press, Minneapolis, MN

Barakat H 1990 Beyond the always and the near: a critique of

social psychological interpretations of Arab society and

culture. In: Sharabi H (ed.) Theory, Politics and the Arab

World: Critical Responses. Routledge, New York

Batatu H 1978 The Old Social Classes and the Re�olutionary

Mo�ements of Iraq. Princeton University Press, Princeton, NJ

Beinin J, Lockman Z 1987 Workers on the Nile: Nationalism,

Communism, Islam, and the Egyptian Working Class, 1882–

1954. Princeton University Press, Princeton, NJ

Chelkowski P, Dabashi H 1999 Staging a Re�olution: The Art of

Persuasion in the Islamic Republic of Iran. New York Uni-

versity Press, New York

Clancy-SmithJ A1994RebelandSaint:MuslimNotables,Populist

Protest, Colonial Encounters. University of California Press,

Berkeley, CA

Djait H 1974 La Personnalite� et le De�enir Arabo-islamiques.

Editions du Seuil, Paris

Fahmy K 1997 All the Pasha’s Men: Mehmed Ali, His Army, and

the Making of Modern Egypt. Cambridge University Press,

Cambridge, UK

Faroqhi S 1984 Towns and Townsmen of Ottoman Anatolia.

Cambridge University Press, Cambridge, UK

Foran J 1993 Fragile Resistance: Social Transformation in Iran

From 1500 to the Re�olution. Westview Press, Boulder, CO

Ghitani G al- 1990 Zayni Barakat. Penguin Books, New York

Gellner E 1981 Muslim Society. Cambridge University Press,

Cambridge, UK

Gran P 1979 Islamic Roots of Capitalism: Egypt, 1760–1840.

University of Texas Press, Austin, TX

Hourani A 1991 History of the Arab Peoples. Belknap Press of

Harvard University Press, Cambridge, MA

Hudson M 1977 Arab Politics: The Search for Legitimacy. Yale

University Press, New Haven, CT

Ibrahim M 1990 Merchant Capital and Islam. University of

Texas Press, Austin, TX

Inalcik H 1994 An Economic and Social History of the Ottoman

Empire: 1300–1914. Cambridge University Press, Cambridge,

UK

Islamoglu-Inan H (ed.) 1987 The Ottoman Empire and the

World-Economy. Cambridge University Press, Cambridge,

UK

Kandiyoti D (ed.) 1991 Women, Islam, and the State. Temple

University Press, Philadelphia, PA

Khalidi R 1997 Palestinian Identity. Columbia University Press,

New York

Lerner D 1958 The Passing of Traditional Society. Free Press,

Glencoe, IL

Makdisi U S 2000 The Culture of Sectarianism. University of

California Press, Berkeley, CA

10457

Near Middle East�North African Studies: Society and History



Macleod A E 1991 Accommodating Protest: Working Women,
the New Veiling, and Change in Cairo. Columbia University
Press, New York

Mottahedeh R P 1980 Loyalty and Leadership in an Early Islamic
Society. Princeton University Press, Princeton, NJ

Munif A 1989 Cities of Salt. Vintage Books, New York
Nakhleh K 1977 Anthropological and sociological studies on

Arabs in Israel: critique. Journal of Palestine Studies 6(4):
41–70

Nieuwenhuijze C A O van 1971 Sociology of the Middle
East. Brill, Leiden, The Netherlands

Owen R 1981 The Middle East in World Economy: 1800–1914.
Methuen, London

Rodinson M 1973 Islam and Capitalism. Pantheon Books, New
York

Said E W 1978 Orientalism. Pantheon Books, New York
Sayigh R 1979 Palestinians: From Peasants to Re�olutionaries.

Zed Press, London
Sharabi H 1988 Neopatriarchy: A Theory of Distorted Change in

Arab Society. Oxford University Press, New York
Thompson E 2000 Colonial Citizens: Republican Rights, Paternal

Pri�ilege, and Gender in French Syria and Lebanon. Columbia
University Press, New York

Turner B 1978 Marx and the End of Orientalism. Allen & Unwin,
London

Wedeen L 1999 The Ambiguities of Domination: Politics,
Rhetoric, and Symbols in Contemporary Syria. University
of Chicago Press, Chicago

Zubaida S 1989 Islam, the People and the State: Essays on
Political Ideas and Mo�ements in the Middle East. Routledge,
London

Zureik E 1981 Theoretical considerations for a sociological
study of the Arab State. Arab Studies Quarterly 3(3)

M. Bamyeh

Needham, Joseph (1900–95)

Joseph Needham was not only an excellent scientist,
but also an eminent historian. He became famous for
his impressive achievement embodied in the massive
series Science and Ci�ilisation in China (SCC), pub-
lished in many volumes since 1954. His work on this
subject has not only deeply influenced research on the
history of China, but also studies in the history of
science, technology, and medicine in general. Al-
though the exploration of the history of traditional
Chinese science, technology, and medicine had begun
already before him, he is certainly the scholar who
contributed most to the institutionalization of these
studies, resulting, both in East and West, in the
foundation of specific academic research disciplines
and institutes. One of his basic convictions was that
modern science and technology, as they arose in the
West, owed much to ideas and inventions originating
in East Asia or China. He conceived of modern science
as an outcome of an universalistic process, like a sea
into which the rivers of various cultures had flowed,
making their contributions. In his opinion, the reason

that modern science did not arise in China was because
it was hindered by external factors, that is, the
structure of Chinese feudal-bureaucratic society.

1. Life

Needham was born in London on December 9, 1900,
the only son of a physician and a musically talented
mother. In 1918 he went to Gonville and Gaius College
in Cambridge to study biochemistry, where he became
a student and collaborator of Frederick Gowland
Hopkins, a subsequent Nobel Prize winner in medi-
cine. In 1924, he married the biochemist Dorothy
Moyle. In 1931 Needham published Chemical Em-
bryology in three volumes, a description, definition,
and historical account of a new scientific discipline in
which he had increasingly specialized. This was fol-
lowed, in 1942, by Biochemistry and Morphogenesis.
Already at an early stage in his career, Needham
engaged in public debates about the relationships
between science, religion, philosophy, history, and
politics. In the period from 1925 to 1946 he wrote or
edited such works as Science, Religion, and Reality
(1925), The Sceptical Biologist (1926), The Nazi Attack
on International Science (1941), History is on Our Side
(1946), etc., the latter two attacking the Nazi abuse of
science.

In 1937 a group of young Chinese scientists came to
Cambridge, among them Lu Gwei-Djen, who later
became one of his collaborators and, two years after
the death of Dorothy Moyle in 1987, his second wife.
These Chinese scientists aroused in him a deep interest
in and fascination for Chinese culture and language.
Needham started to learn Chinese privately with the
help of a Cambridge professor of Sinology. In 1942 the
British government commissioned him to go to China
to establish the Sino-British Science Co-operation
Office in Chongqing, the city to which the Chinese
government had withdrawn in the face of the Japanese
invasion. He spent more than three years in China,
where, apart from his official duties, he started to
collect information, literature, and source material on
the history of science, technology, and medicine in
China. From 1946 to 1948 Needham was appointed
director of the department for science at UNESCO in
Paris. In 1952 he was severely criticized for joining an
international scientific committee, which on the in-
vitation of the governments of North Korea, the
People’s Republic of China, and the communist-
sponsored World Peace Council was commissioned to
investigate charges of US biological warfare in the
Korean War. The committee concluded that the US
military had experimented with biological weapons,
and Needham was subsequently reproached as having
been deluded by communist propaganda and his love
for China. As a consequence, he was shunned by many
in the academic world, and was not permitted to visit
the US in the coming years.
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After his return to Cambridge in 1948 Needham all
but gave up his scientific research, and turned instead
to his great project SCC. The first volume was
published in 1954. In the course of time, more than
twenty collaborators from all parts of the world
joined Needham to participate in this project. In 1968
Needham founded in Cambridge the East Asian
History of Science Trust to preserve his library and
continue his work. By 1987, funds had been raised to
build a home for his library, the Needham Research
Institute, which was finally completed in 1991. To-
gether with his first wife he was elected Fellow of the
Royal Society (science) in 1941. Thirty years later, he
also became Fellow of the British Academy (hu-
manities). In 1968 the Society for History of Science
and the Society for History of Technology honored
him with the George Sarton Medal and the Leonardo
da Vinci Medal, respectively. He was bearer of the
Order of the Brilliant Star conferred on him by the
People’s Republic of China. Finally, in June 1992, his
achievements were given official recognition when he
was made Companion of Honour by Her Majesty the
Queen. He died in Cambridge on March 24, 1995, at
the age of 94.

2. Contribution to Knowledge and Intellectual
En�ironment

Based on his ecumenical and universalistic view of the
history of science and technology, in which the Old
World must be taken as a whole, one of Needham’s
crucial and seemingly paradoxical problems was why
modern science, the mathematisation of hypotheses
about Nature, with all its implications for advanced
technology, made its meteoric rise only in the West at
the time of Galileo. Of equal importance for him was
the question of why it was that between the second
century BC and the sixteenth century AD East Asian
culture was much more efficient than the European
West in applying human knowledge of Nature to
useful purposes. How could it have been that the
weakness of China in theory and geometrical system-
atization did not prevent the emergence of techno-
logical discoveries and inventions often far in
advance of contemporary Europe? What were the
inhibiting factors in the Chinese case that prevented a
rise of modern science in Asia analogous to that which
took place in Europe from the sixteenth century
onwards? And finally, how was it that Chinese
backwardness in scientific theory coexisted with the
growth of an organic philosophy of Nature, closely
resembling that which modern science (in Whitehead’s
sense) had adopted after three centuries of mechanical
materialism?

In order to find answers to these questions,
Needham carried out enormous comparative research,
not only dedicated to internalist interpretations of
science and technology, but also taking into account

influences from philosophy, language, religion, and
ideology as well as social, economic, and geographical
conditions. It was likewise important for him to fix
dates of discoveries and inventions, aiming to ‘titrate’
the great civilizations one against another and to find
out and give credit where credit was due. In many
cases where Needham and his collaborators were able
to ascertain an earlier date of a discovery or invention
in China than in the West, he concluded that this must
have been a case of direct borrowing, indirect trans-
mission, or diffusion stimulus, even if no other
concrete evidence was available. Basically, he shifted
the onus of proof onto those people who doubted that
such a transfer had taken place. Generally speaking,
however, Needham was never thinking in simplistic
terms, as he did, for instance, admit the possibility of
independent discoveries and inventions. From very
early on he concluded that until the Scientific Rev-
olution in the late Renaissance the West was not only
deeply influenced in the field of technology by Chinese
or East Asian technological inventions and scientific
discoveries, but was also deeply affected by them in its
social structure. For instance, the adoption in the
West of the Chinese invention of gunpowder and
firearms dealt a fatal blow to castles and hence to
Western military aristocratic feudalism.

Needham drew a clear distinction between modern
science on the one hand and ancient and medieval
sciences on the other. Modern science, as it developed
only in Western Europe at the time of Galileo, is based
on five fundamental characteristics, namely the ap-
plication of mathematical hypotheses to Nature, the
full understanding and use of the experimental
method, the distinction between primary and sec-
ondary qualities, the geometrisation of space, and the
acceptance of a mechanical model of reality. Primitive
and medieval sciences distinguish themselves clearly
from the modern type, as, for instance, their intrinsic
and essential vagueness always made them incapable
of proof or disproof. As far as numerical figures
entered into them, these numbers were manipulated in
forms of numerology or number-mysticism con-
structed a priori, and not employed as the stuff of
quantitative measurements compared a posteriori.

During his years of study and research in Cam-
bridge, Needham’s worldview was characterized by
four conceptual clusters that substantially influenced
his work for SCC:

(a) Needham had a strong antipathy against the
mechanical concepts upheld by many physicists of his
time. His philosophy of science was influenced by
Whitehead’s organicism. He was, however, not a rigid
defender of Neo-vitalism, but together with Lancelot
Hogben argued for its ‘mechanical’ or ‘materialistic’
aspects. Needham considered Whitehead’s theory of
organicism a synthesis of mechanism and vitalism.

(b) Needham espoused the idea of evolution as a
concept of wide application. For him evolution was
not only a phenomenon of the biological order, but
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could also be observed in social organization. Social
organizations necessarily followed a linear course of
evolution, for which the Marxist stage theory of social
development was an indispensable explanative tool.
Social development cannot be explained by biological
theory, but needs its own unique approach.
Needham’s concept of evolutionary development of
social organizations did, however, not deal with a
socio-Darwinist ‘survival of the fittest,’ but aimed at
overcoming the excesses of capitalism. ‘Collectivism,’
as it would manifest itself in a worldwide communist
society, was seen by Needham as the next higher stage
of social organization.

(c) Needham sympathized with Marxist dialectic
materialism. Most of the researchers in Hopkins’s
laboratory were politically left wing. This was typical
of many British biologists of the twenties and thirties,
like J. B. S. Haldane, J. G. Crowther, and J. D. Bernal.
During his youth Needham was impressed by the
events of the Russian Revolution. Moreover, in 1925
he read Engels’s Dialektik der Natur [Dialectics of
Nature] which fascinated him. During one of his stays
at the Roscoff Marine Biological Station Needham
and his wife met Louis Rapkine, a biochemist born in
Lithuania who grew up in Canada. Rapkine intro-
duced Needham to the Marxist classics. Moreover, he
learned much of him about the living conditions of the
lower strata of the working society for which Needham
had always entertained great sympathy. Like Julian
Huxley and the adherents of a ‘scientific humanism,’
Needham expanded his interests from biological
problems into the social field. Due to his rational,
antireductionist attitude towards science, he was
convinced that scientists also had social and ethical
responsibilities. Democratic, socialist, and populist
elements were the main constituents of his political
stance. Needham, however, did not count himself an
orthodox Marxist because he was not dogmatic with
regard to the question of which aspects of human
action constituted foundation or superstructure. He
belonged to a generation of the 1920s who adhered to
Marxism because of ideology and romantic ideals, in
contrast to the generation of the 1930s which was
characterized by a more realistic attitude towards
politics and tactics. In his later years Needham never
gave up his hopes for the realization of an ‘ideal
socialism’.

(d) Needham stressed synthesis over analysis. It was
his basic conviction that dialectic materialism was the
synthesis between mechanical materialism and ideal-
ism. Religion was for him something that need not be
got rid of in favor of materialism, but which should be
absorbed by it. On the one hand, he stated in 1936 that
communism possessed a higher sense of the numinous
than any of the traditional religions, and that, on a
higher stage, a synthesis has to be carried out between
religion and Marxism. Communism could provide the
moral theology of our time. On the other hand,
Christianity was necessary for him to help redeem the

ruthlessness of science. In an autobiographical ac-
count published in 1973 under the pseudonym
‘Holorenshaw,’ Needham informed the public about
three antitheses which had determined his life. The
first is the antithesis between deep religiousness and
science, the second between deep religiousness and his
sympathy for socialism, especially in its Marxist form,
and the third referring to the differences between
Eastern and Western cultures. He declared it to be his
duty to transform these antitheses into syntheses. This
also shows that Needham was not an adherent of
scientism. He was of the opinion that different molds
of human experience (e.g., religion, art, history,
philosophy, and science) coexist and all have claims
for validity, and that science could not do without
ethics.

During their tracing of the history of discoveries
and inventions Needham and his collaborators
unearthed an impressive array of early Chinese
achievements in technology and science. One example
is the mastery of cast iron in China, a millennium and
a half before it was known in the West. This Chinese
expertise which started in the fourth century BC and
which required substantial empirical knowledge of the
properties of iron was based on a highly developed
bronze casting technology. Cast iron was not only
mass-produced for weapons, agricultural tools and
cooking utensils, but was also put to such innovative
uses as chain suspension bridges (first century AD) and
deep-drilling for brine (eleventh century AD) and,
later, natural gas. The double-acting piston bellows
producing a constant flow of air both during the
pushing and pulling of the piston was probably a
crucial device enabling the Chinese to achieve su-
periority in metallurgy for so many hundreds of years.
In metallurgical processing also the crank and the
piston rod were developed. In agriculture, row cul-
tivation and intensive hoeing were adopted from about
the sixth century BC. By the third century BC frame-
plows were equipped with cast-iron plowshares and
moldboards which substantially reduced friction and
allowed the cultivation of heavy and waterlogged
soils. These plows were far in advance to the ards used
in the Western world.

About the same time, the equine breast-strap and
collar harnesses emerged by which the efficiency of
animal power was improved. Other agricultural inno-
vations adopted centuries prior to the West included
various types of rotary-fan winnowing machines for
the efficient separation of grain and chaff as well as
multitube seed drills especially in row cultivation.
Both these technical devices were known since the
second century AD. All these inventions spurred
agricultural production and provided the economic
basis for social differentiation and state building.

Among the nautical innovations of the Chinese,
apart from the well-known compass, the sternpost
rudder (first century AD) and watertight compart-
ments in ships (second century AD) should be
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mentioned. The Chinese were also great masters in the
building of irrigation works, canals, and canal pound-
locks. Some of these ancient infrastructure achieve-
ments can still be admired today, like the Dujiangyan
irrigation system north of Chengdu in Sichuan Prov-
ince built in the third century BC. Some of these feats
of engineering, however, fell into disuse and were
forgotten, like the modern-type canal pound-locks
with two gates of the tenth century, which were later
replaced by the much more ordinary flash-gates with
one gate only.

In the military field, Needham noted that gun-
powder had arisen from the investigations of Taoist
alchemists in about AD 850. About two centuries later
it was used for fireworks, bombs, grenades, land mines,
and sea mines. In the eleventh and twelfth centuries
gunpowder served the production of rockets, and only
about a century later it provided the propelling force
in guns, cannons, and mortars. In China, however,
gunpowder and firearms were not further developed to
occupy a position as dominant as that which they did
later in European warfare.

Woodblock printing on paper and silk arose in
China around the seventh century AD. This allowed
the mass production of all kinds of scriptures and
texts. However, only few experiments were made with
movable-type printing. Paper, another revolutionary
product, was invented in China already in about the
first century BC. It spread from China to Korea and
Japan in the seventh century and to Central Asia, the
Arabs and Europe one century later. Another famous
Chinese invention that in the eighteenth century was
imitated in the West was porcelain.

The decimal system was already in use in archaic
China. It also seems that the Chinese were the first to
use a blank space for zero and to recognize and use
negative numbers as well as decimal fractions. They
were also in the possession of a refined value for pi
(third century AD) and were the first to note the
hexagonal structure of snowflakes (second century
BC), to mention only the most important inventions
and discoveries. Many of the Chinese findings des-
cribed by Needham and his collaborators in SCC have
stood the test of time and thus have to be considered
historical facts.

3. Assessment and Impact

Needham’s work in the framework of SCC was
frequently the object of criticism that can be sum-
marized as follows: because Needham took modern
science in its final result as a guideline, there is a
tendency in his work to highlight those Chinese
developments and events best suited to be interpreted
as antecedents to modern science. Those currents,
however, which did not show universalistic character-
istics were neglected by him or even considered
obstructive to the development of modern science,

without his having undertaken a serious attempt at
interpreting them as culturally specific and integral
systems of thought and action. It has been pointed out
that in his earlier works his linguistic capabilities were
not of the highest standard, sometimes reading mod-
ern scientific ideas and virtues into traditional Chinese
texts. Some reproached him for not having differ-
entiated clearly enough between science and tech-
nology, because he sometimes regarded technology as
nothing more than applied science. Clear conceptual
differentiation was also lacking with regard to such
concepts as the Scientific Revolution and the Indus-
trial Revolution, as well as invention and innovation.

Others criticized the encyclopedic structure of SCC.
The first volumes, at least, were said to be largely
characterized by a timeless, even static, sense of
history, to provide only a blurred picture of the world
of thought and social interaction in the fields of science
and technology, and to be inadequate in pointing out
temporal and spatial differences. Discussions arose
also with regard to individual findings of Needham.
This in particular concerned his history of traditional
Chinese astronomical clockworks and their linkwork
escapement mechanism that he interpreted as the
missing link in the development from clepsydras to
mechanical clocks, the production of crystalline syn-
thetic sexual hormones from the urine of pubescent
boys by Chinese alchemists, or his identification of
traditional Chinese concepts of Nature as precursors
of Whitehead’s organicist view. Moreover, it was
shown that cross- and intracultural transmissions of
ideas and devices may have been more complex
processes than imagined by Needham.

More fundamental criticism addressed Needham’s
explanations of the socioeconomic and political
reasons why the Scientific Revolution did not take
place in China. Nathan Sivin repudiated this as an
inadmissible contrafactual question that would dim-
inish in interest as soon as it became clear in which
social, economic, political, and cultural environments,
and for which purposes traditional Chinese scientists
carried out their activities. Benjamin Nelson stated
that Needham had underestimated the complexity of
social, political, cultural, and intellectual processes
leading to the Scientific Revolution in the West.
Needham’s juxtaposition of Europe’s mercantile
bourgeoisie and commercial capitalism as conducive
to the rise of modern science and China’s Confucian
‘feudal bureaucracy’ as obstructive was considered by
many critics as simplistic—as was his characterization
of the Taoists as promoters of science and the
Confucians as exerting a rather negative influence on
it. In conclusion, Needham’s work is often considered
to be a mixture consisting to a large part of solid
findings, plausible, but not always incontestable inter-
pretations, personal speculations, and, sometimes,
errors.

In spite of these criticisms, Needham’s work un-
doubtedly embodies a number of tremendous achieve-
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ments. First of all, due to his work not only is much
more now known about the history of science, tech-
nology, and medicine in China, but it also triggered a
dramatic increase in the research activities and insti-
tutionalization of the academic disciplines concerned.
At the same time, a specialization took place, as it is
hardly possible anymore for an individual researcher
to deal with all the various disciplines to the same
depth. Furthermore, as Nelson pointed out, Needham
was much more interested in historical processes than
Max Weber, one of the great scholars who had
attempted to explain the uniqueness of the Western
rise of modern science. Needham’s work also under-
lines the importance of intercivilizational encounters
and points to the inevitable drive towards universality
and thus the overcoming of all local particularities.
This is another difference to Weber who was much
more interested in a differential typology and the
establishment of ideal types, and thus more or less
treated each civilization as a discrete unit. These and
other insights of Needham therefore provide import-
ant elements for a comparative historical and
differential sociology of civilizational complexes and
intercivilizational encounters (Nelson 1986). And
although much criticism was voiced against his notion
of the universality of modern science because poten-
tially this might be invoked to justify a blanket
modernization, one should not forget that Needham
not only ascribed social values to this notion, but also
perceived it as a sharp tool of critique directed against
Eurocentric internalism.
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Negation, Linguistics of

The term ‘negation’ refers to a kind of meaning, most
intuitively paraphrased in terms of a speaker denying
or contradicting something.
(1) The King of France is not bald.

If one has any occasion to use sentence (1), one will
use it to deny or contradict the view that the King of
France is bald. One communicates this negative
meaning with a linguistic sign, namely, with the word
not. This word can also be called a ‘negation,’ or a
‘negative marker’ or ‘negator.’ Obviously, the mean-
ing and the form are related: one could say that the
English word not is dedicated to the expression of a
negative meaning. However, the dedication is not
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complete. Not every use of a negative marker actually
conveys a negative meaning.
(2) Je crains que Jean ne vienne.

I fear that Jean NEG come. SUBJ.PRS.3SG
‘I fear that John is coming.’

[Abbreviations: ACC accusative; AFF affirmative;
COMP completive; DISTPST distant past; FFNLV
fixed form of negative lexical verb; GEN genitive;
NEG negation; OBJ object; PFV perfective; PL plural;
POT potential; PRS present; PRT particle; PST past;
SBJ subject; SG singular; SUBJ subjunctive.]

In French, as in sentence (2), the complement of a
verb of fearing may contain the negative element ne,
but what the speaker fears in (2) is not that John would
not be coming, but rather that he would. Conversely,
not every transmission of a negative meaning needs a
unique dedicated negative marker. In (3) the same
negative meaning allows two strategies, and one is not
more dedicated than the order.
(3) (a) I saw nothing.

(b) I didn’t see anything.
In what follows, the focus will first be on meaning, and
then on form.

1. Meaning

1.1 Scope and Focus

In Shakespeare’s Julius Caesar, Brutus has to explain
to the citizens of Rome why he killed Caesar. His
speech includes the following words:
(4) Not that I loved Caesar less, but that I loved

Rome more.
Sentence (4) starts with the negator not, followed by
that I lo�ed Caesar less, which is a complete statement
or proposition. This proposition is said to be ‘within
the scope of negation.’ It is a statement that some
citizens of Rome might have made in the context of
Brutus’ murder of Caesar: if one murders someone,
one probably does not care for the victim too much.
We here hit upon a typical feature of negation: when a
proposition is negated, it is usually entertained in the
context or even mentioned explicitly.

Sentence (4) illustrates another typical feature: After
the negative sentence, i.e., after establishing that lack
of love was not that motive for the assassination,
Brutus goes on to identify the real motive, the love of
Rome.Without the part of the sentence that starts with
but, the audience would not be satisfied. In general,
people are more interested in what is the case than in
what is not the case, and in the context at hand, the
Romans are more interested in what motivated Brutus
to kill Caesar than in what did not motivate him.

Finally, note that though not has scope over an
entire statement, the negation does not really concern
each constituent. The but that I lo�ed Rome more part
still involves Brutus as a subject and it still involves
Brutus’ love for someone or something. What is denied
is only the degree of Brutus’ love for Caesar, compared

to his love for Rome. If one wants, one could call the
degree of love the ‘focus’ of the negation, but note that
the focus is not actually reflected in the syntax. In (4)
the syntax is vague with respect to the focus of the
negation. And even when we integrate the negation
into the sentence, as in (5), the focus may still be vague
syntactically.
(5) I did not love Caesar less,

(a) … I loved Rome more.
(b) … Cassius did.
(c) … I loved Antony less.

Even though in (5) the negation is associated
syntactically with the verb, it does not necessarily
negate the verb. It remains a ‘sentence negation.’ This
is different in (6), which is part of what Mark Antony
has to say to the Romans:
(6) I come to bury Caesar, not to praise him.
In (6) the scope is still a whole sentence: Mark Antony
denies the truth of I came to praise Caesar. But this
time the focus of the negation is much clearer: it is the
constituent to praise Caesar. This use of the negation
can be called ‘constituent negation.’

The study of negation and its relation to the truth of
the sentence is not only a concern for linguists. It has
been on the agenda of logic for as long as the discipline
has existed. Within logic, one can approach negation
from the perspective of scope and then one is necess-
arily doing propositional logic, and negation will be a
propositional operator. When one looks at the focus
of negation, however, one can enter the internal
structure of the proposition and can enrich the study
of quantifiers (all, some) with the study of negative
quantifiers (not all or no, not some). A term for the part
of the scopal proposition that is out of the focus of
negation is ‘presupposition.’ The term was introduced
into twentieth-century philosophy of language by
Strawson (1950). It was a much debated notion in the
1970s, and attempts were made to turn it into a pivotal
notion in the study of the interface between semantics
and pragmatics (e.g., Levinson 1983).

1.2 Contrariness and Contradiction

(7) (a) Mark Antony was unhappy.
(b) Mark Antony was not happy.

In both versions of the sentence in (7) arguably we are
dealing with constituent negation: in both, the speaker
denies the appropriateness of the predicate ‘happy.’
However, the two versions can differ in meaning. In
(7a) Mark Antony is reported as being sad. (7b) is
vague: Mark Antony could indeed be unhappy too,
but he could also be neither happy nor unhappy. Both
‘unhappy’ and ‘neither happy nor unhappy’ are
instantiations of ‘not happy,’ and ‘not happy’ is called
the ‘contradictory negation’ of ‘happy.’ On the other
hand, ‘unhappy’ is the ‘contrary’ negation of ‘happy.’

Like the distinction between sentence negation and
constituent negation, the one between contradiction
and contrariness has existed since the beginnings of
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all

some
some not

not all

all not
not some

CONTRARINESS

IMPLICATION CONTRADICTORINESS IMPLICATION

Figure 1
Aristotelian square—Square of Oppositions

logic, most prominently since the formulation of
Aristotle’s Square of Oppositions.’ A version of this
square, as applied to quantifiers, is shown in Fig. 1.

Just as ‘unhappy’ is the contrary of ‘happy,’ ‘all not’
is the contrary of ‘all,’ and just as ‘not happy’ and
‘happy’ exhaust all logical possibilities and are thus
each other’s contradictories, so ‘not all’ and ‘all’ are
contradictories.

Notions such as contrariness and contradictoriness
have been a concern to both logicians and linguists.
What interests linguists is that these notions offer a
framework for the study of lexicalization patterns.
Just as English unhappy is a lexicalization of the
contrary of happy, English all has its contrary
lexicalized as no. The contradictory ‘not happy’ does
not allow for a lexicalization, and neither does ‘all
not.’ What these examples illustrate is that contrari-
ness lexicalizes more easily than contradictoriness,
which is not to say that the latter does not lexicalize at
all (thus English non-, different from both un- and in-,
often produces contradictories, e.g., nonscientific).
Linguists have also made it clear that contradictory
notions often change their meanings into contrariness.
A classic case, known since Tobler (1882), is French il
ne faut pas. It used to mean ‘it is not required,’ which
is the contradictory of ‘it is required,’ but it now only
means ‘it is forbidden,’ which is the contrary of ‘it is
required.’ The linguist who has done most for making
the logical tradition relevant for the linguistics of
negation, and for discussing issues of lexicalization
and polysemy, is Laurence R. Horn (esp. 1989). Horn
has also looked at what has come to be known as
‘negative raising’ from this perspective. What happens
with negative raising is that a negation whose meaning
is felt to belong to a complement clause is actually
expressed with the complement-taking main verb.
(8) (a) I don’t suppose that you believe him.

(b) I suppose that you don’t believe him.
Using a transformational perspective, the negation

can be seen as being ‘raised’ from the lower clause (you
belie�e him) to the higher clause (I suppose). The point
that is relevant here is that the two versions of the
sentence can be characterized in terms of the dis-
tinction between contrariness and contradictoriness.
The raised (8a) is literally a contradictory negation

(either one supposes something or one does not), but it
is normally equivalent to the non-raised (8b), and it
then conveys a contrarymeaning (instead of supposing
p and supposing not p, one could also suppose neither
p nor not p).

2. Form

The distinction between unhappy and not happy has a
formal dimension, too. In unhappy the negation is
expressed with morphology, more specifically with a
prefix. In not happy the negative marker is an in-
dependent word, an adverb or particle—one can speak
about ‘syntactic negation.’ Semantics and form are
again related. With unhappy vs. not happy, affixal
negation is associated with contrariness, and syntactic
negation is associated with contradictoriness. The
relation is not very tight, however. The syntactically
negated il ne faut pas que, after all, expresses a contrary
meaning in present-day French. Conversely, in
nonscientific, the prefixal non-strategy results in
contradictoriness.

Cross-linguistically, negating with morphology and
negating with a separate syntactic element are the two
basic strategies. Sound or word order differences may
have a function too, but they rarely or never mark
negation by themselves. Both morphological and
syntactic negation exhibit subtypes. The linguist’s
increased understanding of the typology of morpho-
logical and syntactic negation is related directly to
the increased importance of typology in general, in
the wake of Greenberg (1966). Important works
in the typology of negation are Dahl (1979), Dryer
(1988), Forest (1993), Honda (1996), Kahrel (1996),
Miestamo (2000), and, somewhat indirectly,
Haspelmath (1997).

As to syntactic negation, there are two subtypes:
either the negator is an uninflected element (adverb or
particle) or it is a verb (and, depending on the criteria
used, an auxiliary verb). English not is an example of
an uninflected element. For an example of a negative
verb, one can turn to the Tungusic language, Evenki.
Evenki has a negative verb, whose stem is e-, which
shows agreement with the subject in person and
number, and which furthermore inflects for tense,
aspect, and mood. It combines with what Nedyalkov
(1994) calls the ‘fixed form of the negated lexical verb’
(FFNLV).
(9) Si min-e e-che-s doldi-ra.

You I-ACC NEG-PST-2SG hear-FFNLV
‘You did not hear me.’ (Nedyalkov, 1994 p. 16.)

Negative verb forms are arguably also the English
form don’t, as in (10), or the classical Latin negative
imperative construction with noli in (11).
(10) I don’t like reggae.
(11) Noli �enire.

‘Don’t come.’
The Evenki negative verb differs from the English

and Latin ones, however, in that a morphological
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analysis of the latter will allow one to identify a
morphological negator, too. The element don’t
contains the morphological (enclitic) negator n’t, and
noli is the imperative of the negative nolle ‘not want,’
which is a contraction of �elle and a proclitic or
prefixal ne-. This does not detract from the fact that
don’t and noli count as syntactic negators. To negate
(12) and (13), themorphological negator cannot attach
to the main verb, nor can it be replaced by a negative
particle.
(12) (a) I like reggae.

(b) *I liken’t reggae.
(c) *I like not reggae.
(d) *I not like reggae.

(13) (a) Veni.
‘Come’

(b) *Neveni.
(c) *Non veni.
(d) *Veni non.

It has been argued that if a language has a special
negative verb, frequently it will be an existential verb
or a verb of wanting, and that these specialized
constructions may lose their verbal properties and
thus turn into particles (Payne 1985 p. 222, Croft
1991). It has also become clear (esp. through Honda
1996) that when a language employs a special verb to
express negation, this special verb does not itself have
to be negative. In the Carib language, Hixkaryana,
negation can be expressed with an affix on the verb,
but this construction further requires a positive copula
‘be.’
(14) (a) Koso w-ono-ye

deer 1SBJ�2OBJ-eat-DISTPST
‘I ate the deer.’

(b) Koso y-ono-hra w-exe-ye.
deer 3 eat-NEG 1-be-DISTPST
‘I didn’t eat the deer.’ (Derbyshire 1979
p. 48.)

A literal paraphrase of (14b) is ‘I was not�without
eating the deer,’ and there is a sense in which the
sentence is not really negative.

Note that each of the syntactic negators illustrated
thus far precedes the main verb. There seems to be a
consensus that languages generally prefer to have their
syntactic negation in front of the main verb (Dryer
1988, Dahl 1979). However, a postverbal position is by
no means rare, as in Dutch (15), or as when negation
is sentence-final, i.e., post-everything, and hence also
postverbal, e.g., in the Chadic language, Ngizim, in
(16).
(15) Ik hou niet van reggae.

I hold NEG of reggae
‘I don’t like reggae.’

(16) Ii naa duuka bai.
I have horse NEG
‘I don’t have a horse.’ (Thompson 1998 p. 328)

Syntactic negation may also involve a part that
precedes and a part that follows. This is often called
‘discontinuous’ or ‘embracing’ negation. It is illus-

trated with French (17), be it that the preverbal part ne
is a clitic is thus intermediate between morphology and
syntax.
(17) Je ne le lui donne pas.

I NEG it him give NEG
‘I don’t give it to him.’

Discontinuous negation is particularly perspicuous
and well-studied in European languages (Bernini and
Ramat 1996). The locus classicus is Jespersen (1917),
and what has come to be known as ‘Jespersen’s cycle’
is the view that languages may go from a preverbal
system to a postverbal system via an embracing
negation stage, in which the postverbal element
functions originally as a reinforcement.

Whether the Negation-before-Verb preference also
holds for morphological negation is not clear (Dahl
1979 p. 82 vs. Bybee 1985 p. 177). In any case, there are
again three types: (a) a prefixal type, already illustrated
with Latin noli, (b) an affixal type, as in English isn’t,
and (c) a circumfixal type, as in Cairene Arabic.
(18) Ma-katab-m� -s� .

NEG-write. PFV-3PL-NEG
‘They didn’t write.’ (Bernini and Ramat 1996
p. 47.)

A peculiar manifestation of morphological negation
is the ‘zero morpheme.’ In South Dravidian languages,
negation can be expressed by the mere absence of a
tense suffix. In Havyaka Kannada, spoken in the
coastal areas of the Indian state of Karnataka, these
negative forms are frequent and have furthermore
acquired a modal meaning. The Havyaka verbal
paradigm makes a distinction between indicative and
subjunctive, and between past and nonpast. In (16a–b)
the verbal forms have a tense mood slot filled by the
nonpast indicative and subjunctive forms. In (16c) this
slot is unfilled, and this in itself marks the structure as
negative subjunctive (van der Auwera and Bhat 1999).
19 (a) ma:s�Trakko kate o:du-tt-avu

teachers story read-IND.NPST-3PL
‘The teachers are reading a story.’

(b) ma:s�Trakko kate o:du-g-u
teachersI story read-SUBJ.NPST-3PL
‘The teachers may be reading a story.’

(c) ma:s�Trakko kate o:d-Ø-avu
teachers story read-SUBJ.NEG-3PL
‘The teachers may not be reading a story.’

Zero negatives may be rare, but they are not
exclusive to Dravidian. They have also been reported
for the Tupı� language Karitia� na, spoken in the
Amazon Basin. According to Landin (1984),
affirmative sentences mark verbs with a preverbal
particle or clitic expressing affirmation. In negative
sentences, however, there is no such prefix or clitic.
(20) (a) Y ta-oty-j y� n

I AFF-bathe-tense I
‘I will bathe.’

(b) Y oty y� n
I bath I
‘I will not bathe.’ (Landin 1984 p. 237.)
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Note that the verbs in the Karitia� na and Havyaka
Kannada negative sentences lack tense markers. This
touches upon a large area of investigation: the relation
between negation and other categories. A forceful
illustration of the intricacy of this relation is provided
by the Mixtecan language, Copala Trique. The il-
lustration makes the following points: (a) a language
may have more than one negative marker, (b) the
choice between them may be related to the choice of
other categories, in this case a tense–aspect–mood
(TAM) category, and (c) the compositionality of
joining the negative marker and the TAM marker
need not be very transparent. In (21a) the prefix g-
marks completive TAM. The language has two nega-
tive markers, ne

	
� and ze

	
�. The construction in (21a)

combines only with ze
	
�, but then the TAM changes:

as (21b) shows, the completive becomes what
Hollenbach (1976 p. 126) calls ‘potential’—the super-
scripts in the examples mark tone contours.
(21) (a) g-uc�



uh�� z� ini� yuwe�� a� h

COMP-lay boy palm.mat PRT
‘The boy laid the palm mat down.’

(b) ze


� g-uc�



uh�� z� ini� yuwe�� a� h

NEG COMP-lay boy palm.mat PRT
‘The boy won’t lay the palm mat down.’

To reach the meaning ‘The boy didn’t lay down the
palm mat,’ one has to start from a potential aspect.
(21) (c) ne



� g-uc�



uh� z� ini� yuwe�� a� h

NEG POT-lay.POT boy palm.mat PRT
‘The boy didn’t lay the palm mat down.

Negation may also relate to the shape and the
meaning of referring expressions. In Russian, for
instance, objects that take Accusative cases in positive
environments may allow or prefer Genitive case in
negative environments.
(22) (a) On soxranil podlinnik pis’m-a

he preserved original.ACC letter-GEN
‘He preserved the original of the letter.’

(b) On ne soxranil
he NEG preserved
podlinnik�podlinnik-a pis’ma
original.ACC�original-GEN letter-GEN
‘He didn’t preserve the original of the
letter.’ (Timberlake 1993 p. 869.)

Or consider English (23): the word something is
normally replaced by (c) did not … anything or by (d)
nothing, a strategy that seems typical for Europe
(Kahrel 1996, Haspelmath 1997), and even by (e)
didn’t … nothing, which is substandard in English but
grammatical in many other languages.
(24) (a) I heard something.

(b) ?I didn’t hear something.
(c) I didn’t hear anything.
(d) I heard nothing.
(e) I didn’t hear nothing.

This leads to a topic that has received a lot of
attention from semanticists, namely, ‘positive
polarity,’ the preference words and constructions may
exhibit for nonnegative environments (as with some-

thing in (23a)) and especially ‘negative polarity,’ the
preference for negative (and quasi-negative) con-
structions (as with anything) (van der Wouden 1997).

See also: Linguistics: Overview; Syntax–Semantics
Interface
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Neglect, Neural Basis of

1. The Term ‘Hemispatial Neglect’

One of the most dramatic deficits in spatial perception
and action is hemispatial neglect (neglect for short), a
neurobehavioral disorder in which a patient is unable
to acknowledge, report, or otherwise make explicit use
of information falling in the visual hemispace cont-
ralateral to the responsible lesion (Bartolomeo and
Chokron 2001, Bisiach and Vallar 2001, Driver 1998,
Vallar 1998). The most frequently affected neural
region associated with neglect is the inferior parietal
lobule although other cortical and subcortical sites
have also been implicated (Karnath et al. 2001).
Neglect occurs more commonly and with greater
severity after right- than left-hemisphere lesions in
humans and the differential involvement of the right
hemisphere in processes of attention and spatial
representation is consistent with recent neuroimaging

Figure 1
Copy of a daisy and a clock by two patients with left-sided neglect following a lesion to the middle cerebral artery
of the right hemisphere

studies (Corbetta et al. 2000). Because of this asym-
metry, neglect will be referred to as ‘left-sided’
throughout this section.

1.1 The Phenomenon of Hemispatial Neglect

Neglect can be severe and debilitating in everyday life;
individuals may fail to notice objects on the left of a
scene, may ignore words on the left of a page or food
on the left of a plate, and typically, may omit to copy
features on the left of a figure while preserving the
corresponding features on the right, as shown in Fig. 1
Neglect is also standardly elicited in tasks that require
the patient to cross out items that appear randomly
scattered on a piece of paper or to mark the midpoint
of a single horizontal line.

Neglect is not restricted to the visual domain;
patients may not orient to contralateral auditory
information, may not detect a contralateral somato-
sensory stimulus and may even ignore contralateral
odors. Neglect is also not restricted to sensory input;
patients with neglect may plan and even execute
movements more poorly to the contralateral than
ipsilateral side and this holds both for upper limb
movements (Heilman et al. 1987, Mattingley and
Driver 1997, Mattingley et al. 1998) as well as for eye
movements (Gainotti 1993). The relative paucity of
eye movements to the left is illustrated in Fig. 2 in
which we see, relative to control subjects, both fewer
and more brief eye fixations contralesionally as well as
a simultaneous increase in the number and duration of
right-sided fixations.

The failure to process information on the contra-
lateral side cannot be attributed to a primary motor
impairment nor to a hemianopia; even when infor-
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Figure 2
The location (in x and y coordinates) and duration (reflected as size of the circle) of fixations for a normal control
subject and a typical patient with hemispatial neglect during search for the letter ‘A’ in a random array of letters
covering approximately 45� of horizontal visual angle. Subjects wore a scleral contact annulus in one eye while they
viewed the target display and eye position was sampled every 5ms. Whereas the normal subject searches roughly
equally across the entire space, the patient makes few eye movements into the contralateral space and those that are
made are extremely brief in duration whereas ipsilesional fixations are more numerous and longer in duration
(Behrmann et al. 1997)

mation is presented to the intact visual field of a
neglect patient, information in the contralateral hemi-
space is still neglected (La� davas et al. 1990). Patients
may even show neglect in the absence of visual input;
for example, patients ignore the left side of a scene
constructed in visual mental imagery (Bisiach and
Luzzatti 1978) and fail to search the left of a dark
room (Hornak 1992). Finally, patients can be cued to
process information on the contralesional side (Milner
et al. 1993, Riddoch and Humphreys 1983) through
verbal or other visual instructions. Taken together,
these findings all rule out a primary sensory deficit as
being causally linked to neglect although a field
defect can exacerbate any tendency towards neglect
(Doricchi and Angelelli 1999).

Neglect occurs most frequently along the horizontal
plane although ‘altitudinal neglect,’ in which infor-
mation appearing in the upper rather than lower
portion of an array (or vice versa) is ignored, may also
occur. Neglect may also occur along the radial
dimension although this is thought to be tied to the
need for a motor response and is less commonly seen
when perception alone is tested.

1.2 Related Disorders

There are a number of deficits related to neglect.
‘Extinction to double simultaneous stimulation’ refers
to a phenomenon in which patients fail to report the
stimulus on the contralesional side when two stimuli
are presented simultaneously to the ipsilateral and
contralateral side of space. When only a single
stimulus is presented, even to the contralateral side, it

can be detected and reported. Although some consider
extinction to be a mild form of neglect, their exact
relationship remains controversial. A number of re-
cent studies have suggested that extinction arises from
a competition for attention and activation between
two stimuli (di Pellegrino et al. 1997); unilateral brain
damage represents a reduction in the competitive
weights on the affected side and, as a consequence,
stimuli appearing on that side are only weakly activat-
ed and hence dominated by stronger ipsilateral stimuli.
Extinction can be observed both when the two stimuli
are from the same sensory modality (e.g., visual) or
even when they are from two different modalities (e.g.,
visual and tactile) (also see La� davas et al. (1998), and
for related work in monkeys, Graziano and Gross
(1998)).

A second, related phenomenon is ‘allesthesia,’ in
which a patient is able to detect the contralesional
stimulus but refers its position to the intact side. Asked
where the stimulus had appeared, the patient usually
locates the detected stimulus on the ipsilesional side.
Finally, ‘anosagnosia,’ a disorder in which patients are
unaware of their limited representation of the en-
vironment and consequently minimize or deny that
they have any impairment, may co-occur with neglect
and may adversely affect attempts at rehabilitation.

2. Underlying Mechanisms

A number of general interpretations have been ad-
vanced to account for the varied manifestations of
neglect. For example, some have suggested that neglect
arises from a deficit in orienting spatially to the
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contralesional side with a gradient of attention biasing
attention to the ipsilateral side. Others have argued
that the problem is one in which there is a rotation or
translation of the egocentric frame of reference to-
wards the ipsilesional side. Yet a third suggestion, the
premotor theory of neglect, is that there is an im-
balance between the spatial representations that con-
trol motor programs, and this imbalance gives rise to
an attentional deficit. Although described as alterna-
tives, these differing interpretations may not be mu-
tually exclusive and may refer to different aspects of a
single deficit. What is clear at present is that, although
they may diverge in detail, these explanations share a
common perspective and that is that neglect is a
higher-order spatial impairment.

One view of neglect, formalized most recently by
Pouget and Driver 2000) is that neglect reflects a
partial loss or dysfunction of cells in the parietal cortex
and other related neural areas. Because there is a
certain number of neurons for representing infor-
mation in different lateral positions, damage to these
neurons gives rise to a pathological gradient with a
smooth decline for increasingly leftward locations and
an off-center peak reflecting the peak activation on the
ipsilateral side. A gradient has been incorporated into
several neural network models that simulate neglect
and thesemodels have successfully characterized many
aspects of neglect including extinction, neglect on line-
bisection and line cancellation tasks, and neglect in
reading (Mozer and Behrmann 1990, Mozer et al.
1997, Pouget and Sejnowski 1999).

3. Spatial Reference Frames

One question that has been addressed in the context of
neglect concerns the nature of the spatial representa-
tions which, when damaged, give rise to the disorder.
Specifically, the approach adopted to address this
issue has involved determining what constitutes ‘left’
and ‘right.’ Thus, when the patients ignore infor-
mation on the left, what is it left of? Because ‘left’ and
‘right’ cannot be defined in absolute terms, they must
always be qualified with respect to a set of coordinates
or spatial reference frame, i.e., relative to an origin and
axes. It is these spatial coordinates that are used for
organizing spatial information, and for establishing
spatial relationships between objects in the scene and
between the observer and the objects. By examining
what reference frame(s) determines the midline such
that information to the left of it is neglected, we may
obtain an understanding of how spatial position is
coded in the parietal cortex and associated regions.

A major distinction between the types of spatial
reference frames has been between those that define
spatial position egocentrically or with respect to the
viewer and those that define position allocentrically,
irrespective of the position of the viewer. At least four
different egocentric frames have been identified, with

the midline centered on: (a) the eyes or vertical
meridian of the visual field, (b) the head, (c) the trunk,
or (d) the longitudinal axis of the limb that is involved
in executing an action, such as the arm. Other studies
have shown that patients neglect information on the
left, defined allocentrically, with respect to the gravi-
tational upright or environment (or scene) or with
respect to the midline of individual objects or per-
ceptual units in the scene.

Several important insights concerning the spatial
coordinates used for coding left and right have been
obtained recently. Among these is the finding that
spatial position may be coded simultaneously with
respect to multiple frames of reference, both egocentric
and allocentric. As depicted in Fig. 3, a patient, seated
in front of a large screen, reports the identity of letters
from a display. In the first condition (panel A), the
patient’s head, eyes, and trunk are all aligned with the
midline of the scene and the patient reports fewer
letters from the left than right. Because, under this
condition, the midlines of the different reference
frames are all aligned, one cannot distinguish the
relative contribution of these various egocentric and
allocentric reference frames to the observed neglect.
To deconfound this, in a second condition, the viewer’s
midline is rotated out of alignment from the midline of
the scene and now the upper and lower portions of the
display coincide with the viewer’s left and right,
respectively. Interestingly, in this second condition
(panel B), the patient continues to report less in-
formation from the left than right of the midline of the
allocentric scene-based frame but also reports fewer
letters from the top than bottom of the display,
implicating a viewer-based reference frame. Indeed, in
that quadrant (upper left) in which both allocentric
and egocentric neglect co-occur, there is the greatest
neglect with the relationship between these two ref-
erence frames apparently being additive.

Several recent studies have also documented the
presence of neglect defined with respect to the midline
of individual objects in the scene. In one such study,
neglect patients saw computer displays consisting of
an object (barbell) in which the two circles were
differently colored (Fig. 4, panel (A)) (Behrmann and
Tipper 1994). The barbell appeared in the center of the
computer screen (or entirely on the right for patients
with a left field defect) and then, after a short delay, on
two-thirds of the trials, a target or probe in the form of
a small white dot appeared in the center of either the
left or the right circle. The patients pressed a key as
soon as they detected the presence of this target. As
expected, in this ‘static’ condition, patients were
poorer at detecting the left than the right target.
Because the left and right of the barbell object are
aligned with reference frames defined by the viewer
and scene, a decoupling condition was introduced. In
this second ‘rotating’ or moving condition, the midline
of the barbell was dissociated from various other
reference frames in the following way: first, the barbell
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Figure 3
Left-sided neglect in environment- and viewer-based frames. Neglect patients report fewer letters from the shaded
region in panel (A). They report fewer letters from the shaded region in panel (B) (environment frame) but also
fewer letters from the striped region i.e., the left of the viewer’s midline (viewer-frame)

was presented on the computer screen and then, after
a short delay, it was rotated 180o around the midpoint
of the connecting horizontal rod while the patient
watched. When the rotation was complete and the
barbell had reached its stationary position, a short
delay ensued and then the target appeared on the left
or right. Note that, as shown in Fig. 4, the display in
which the target finally appears is identical in the static
and rotating condition. However, in the rotation
condition, the original left circle of the barbell is now
on the right side of the computer screen and the
original right circle is now of the left side of the screen.
This arrangement allows us to determine whether the
patients now neglect targets appearing on the ‘good’
right side of space (but on the left of the object) and
show good detection of targets appearing on the ‘poor’
left side of space (but on the right of the object).

In contrast with the static condition, in the rotating
condition, patients are faster at detecting the left- than
right-sided target (panel B). The explanation for this
paradoxical reversal of neglect is that patients neglect
the information that falls to the left of the object’s
midline and, conversely, attend well to the information
that falls to the object’s right. Even when the object
moves into a new spatial location or undergoes a

complete rotation, information on its left is still at a
disadvantage compared with information on its right.
This pattern cannot be attributed to an artifact of eye
movement; even when eye movement is controlled, the
same pattern is observed (Tipper andBehrmann 1996).
It also is not obviously attributable to the covert
tracking of the left or right of the object. In fact,
relative to the static condition, the facilitation for
targets on the left and inhibition of targets on the right
in the rotation condition critically depend on the two
circles forming a unified object and are not evident
when the two circles are not joined. If the result were
simply a function of the patients’ covertly tracking say
the right circle of the barbell (to which their attention
is drawn initially), a similar finding should be obtained
even when the two circles are not connected. These
findings lead to the conclusion that spatial positions
are also defined with respect to an object-based
reference frame and information to the left of this
frame may be neglected. These findings are compatible
with results from a single neuron recording study in
monkeys which shows directional selectivity for neu-
rons in the parietal cortex in a task in which saccades
are made to the relative left or right of a stimulus bar
(Olson and Gettner 1998).
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Figure 4
Depiction of experimental displays for static and
rotating conditions (panel A) and results reflecting
object-based neglect (panel B); adapted from Behrmann
and Tipper (1994)

Interestingly, this object-based neglect can occur
simultaneously with neglect defined with respect to the
environment or to the viewer (Behrmann and Tipper
1999). In an experiment using similar displays but with
two grey squares appearing simultaneously with the
barbell, one on the left and one on the right, and which
remain stationary throughout all conditions, object-
based neglect is observed (as above, see Fig. 4). More
importantly, detection of the probe in the left square is
poorer than in the right square, revealing the presence
of neglect for information on the left not only in an
object-defined frame but also (and concurrently) in a
frame defined by the midline of the viewer or scene.

Finally, the extent of neglect in one of these reference
frames can be exacerbated by presenting the probe
more frequently within this one frame and less often in
other reference frames. Taken together, these results
suggest two important conclusions: first, patients can
neglect the left of the environment and�or viewer and,
at the very same time, can neglect the left of an object,
even when the left of the object is on the right side of
space (as demonstrated by the rotating barbell).
Second, the distribution of visuospatial attention in
these two frames of reference is flexible, and may be
influenced by task demands or contingencies. These
findings suggest that the parietal lobe can code spatial
information relative to multiple spatial reference
frames simultaneously and flexibly.

Studies concerned with reference frames have also
been conducted using single unit recording techniques
with awake, behaving monkeys either with or without
lesions. Although there does not appear to be a direct
analog of hemispatial neglect in monkeys, and ana-
tomical and cytoarchitectonic homologies between the
posterior parietal cortex in monkeys and humans are
not perfect (Crowne and Mah 1998), several experi-
menters have described the occurrence of visual
extinction after lesions to the posterior parietal areas
(Gaffan and Hornak 1997, Lynch and McLaren 1989,
Rizzolatti et al. 1985). Converging evidence is also
obtained from recent neurophysiological studies with
nonlesioned monkeys in which the spatial coordinates
mediated by the parietal cortex are explored (for
recent reviews see Andersen et al. 1997, Colby and
Goldberg 1999).

4. Implicit Visual Information Processing

One of the most provocative claims in the research on
neglect is that, despite the loss of phenomenal aware-
ness of the contralateral information, these patients
appear to have processed a considerable amount of
contralateral information implicitly and this infor-
mation can be used to guide their behavior (Driver and
Vuilleumier 2001). An early observation by Kins-
bourne and Warrington (1962) suggested that these
patients ‘knew’ more than their overt responses
suggested. Thus, in their reading errors, patients with
neglect dyslexia often retained word length, for ex-
ample, producing MILKMAN for MAILMAN. Since
that time, several innovative paradigms have been
developed to explore this issue. It has been shown, for
example, that patients can make same�different judg-
ments about two pictures, one presented to each visual
field, significantly above chance even though they are
unable to identify the left-sided pictures, can make
meaningful and consistent preference ratings on as-
pects on the left of stimuli even though they fail to
report the presence of the information on which their
apparent preference ratings were made, and can show
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facilitation in a priming task when the prime appears
on the left and the probe centrally (McGlinchey-
Berroth 1997).

5. Perspecti�es on Rehabilitation

A diverse set of strategies have been adopted in studies
which attempt to rehabilitate patients with neglect.
These include training visual information and visual
search, tactile exploration, actively or passively mov-
ing the contralesional arm and imagining mental
scenes. Caloric vestibular stimulation in which iced
water is introduced to the left ear and stimulates the
vestibular apparatus has been shown to lead to a
dramatic, albeit, short-term improvement in the dis-
order. Vibration of the left neck muscles (which
produces an afferent that is similar to twisting the
trunk midline leftward) has also been shown to be
successful. Finally, a recent study, in which patients
wore optical prisms that shifted the visual scene to the
right, showed that patients were increasingly able to
reach towards the contralesional side. The neural basis
of the improvements remain poorly understood and
may involve plasticity in some brain areas although
the parietal lobe is notoriously nonplastic (Kolb and
Cioe 1998). It is also possible, however, that whatever
change is observed may arise from involvement of
other postural alterations (such as the shift of the
viewer-midline more leftward).

6. Concluding Remarks and Future Directions

As is clear from this review, hemispatial neglect is a
heterogeneous and complicated disorder that defies
simple explanation. For example, there remains a
pressing need to understand what gives rise to this
disorder, and what frames of reference are used to
code spatial position. Additionally, we need to know
how structured and unified behavior emerges if posi-
tion is defined with respect to multiple coordinates.
One possible explanation is that the contribution of
each set of coordinates can be differentially weighted
according to the task at hand. Consistent with this
task dependency is the fact that the activity in neurons
in the posterior parietal cortex differs depending on
the task the animal is intending to perform (eye
movements vs. reaching; Snyder et al. 1997). An
additional pressing issue concerns the fate of the
neglected information; whether this information is
processed normally and in a rich and detailed fashion
but is somehow not available for conscious or explicit
report remains debatable and highly controversial.
Promising studies using functional magnetic reso-
nance imaging have shown differences in brain acti-
vation in the striate and extrastriate regions of the
contralateral hemisphere for stimuli that have been
extinguished compared with those that are reported

(Driver and Vuilleumier 2001, Marzi et al. 2000, Rees
et al. 2000, Vuilleumier et al. 2001).

A final issue to resolve concerns the role of the
parietal�temporal cortex in relation to other cortical
regions that are involved in spatial processing. The
parietal�temporal cortex does not have a monopoly
on spatial processing and regions, such as the frontal
cortex and parahippocampal regions, also contribute
importantly to spatial representations. How these
different areas work together to give rise to our unitary
visual experience remains unclear but neuropsycho-
logic studies with patients suffering from hemispatial
neglect allow us to observe some of the representations
and processes that ultimately contribute to our unified
spatial experience. These findings together with those
obtained from functional imaging studies with normal
subjects, single-unit recordings from nonhuman
primates and computational analyses continue to
provide new insights into this perplexing disorder.

See also: Brain Damage: Neuropsychological Re-
habilitation; Parietal Lobe; Spatial Cognition
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Negotiation and Bargaining:

Organizational Aspects

Negotiation and bargaining is a process in which two
or more parties seek a mutual agreement through an
explicit or implicit exchange of views. The focus of this
article is on international negotiation and bargaining
with a special emphasis on the role of international
institutions in facilitating cooperative bargains. In
particular, the article discusses institutional design in
connection with the nature of the problem that parties
face, viewed through the lens of the provision of
different types of goods.

1. The Di�ersity of Bargaining Situations

Reaching a mutual agreement may take very different
roads depending on the characteristics of the bargain-
ing situation. This section discusses the key distinction
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Figure 1
A mixed-motive bargaining situation

between positive vs. zero-sum situations. It then relates
this basic difference to a typology of goods that parties
may seek to provide through a process of negotiation.

1.1 Pure Conflicts of Interest: Zero-sum Situations

A widespread assumption is that bargaining is, fore-
most, a process in which parties seek to reconcile
contradictory interests and values. The aim is to agree
on a particular split of the differences between parties.
Such situations have been labeled ‘zero-sum situa-
tions’ and are particularly salient when negotiators
value outcomes in relative terms. In such cases, any
gain by one party comes at the expense of a loss by
another party. Bargaining is essentially a process of
(re)distribution. In international politics, an archetype
of a zero-sum situation is the division of a given
territory (for instance the carving-up of the Antarctic
into different national sectors). In economics, the
process of allocating market shares under nongrowing
market assumptions is also a zero-sum situation.

1.2 Mixed-moti�e Situations

Whereas distribution is often a key concern of bargain-
ing, parties may also share common interests. Agree-
ments can create value, as well as distribute it.
Negotiation situations with both distributive and
creative dimensions are labeled ‘mixed-motive situa-
tions.’ Figure 1 illustrates the two dimensions for a
hypothetical bargaining case between negotiators
Alpha and Beta aiming at establishing market
shares.

Moving along the line [1,1] corresponds to the case
ofpureconflictofinterestsmentionedinSect.1.1.Nego-
tiator Alpha and Beta fully control a steady market
and have to mutually agree on a distribution of market

Table 1
Type of goods

Exclusion
possible?

NO

YES

YES

Public

Inclusive club

NO

Common pool
resources

Private

Jointness?

shares. Consider, however, the case where Alpha and
Beta are not the only market actors and thus will not
be able to fully control the market unless they come to
a mutual agreement. In Fig. 1, point A is the outcome
in case of no agreement, with Alpha and Beta joint
market shares lower than one. Bargaining aims at
reaching total control of the market, thus creating
value collectively. The collective gain must be redistri-
buted, along segment [B, C] in Fig. 1. Another mixed
situation arises when negotiators seek to expand the
total size of the market, from 1 to (1�x) in Fig. 1.
This does not eliminate the initial distributive aspect of
bargaining but makes the potential conflict less
severe.

In sum, in mixed-motive situations there may be a
trade-off between individual and collective rationality.
Mixed-motive situations dominate when negotiators
not only care about bargaining outcomes in relative
terms but also in absolute terms.

1.3 Bargaining Situations and Types of Goods

Bargaining situations may be characterized by differ-
ent combinations of positive and zero-sum features. In
particular, it is useful to distinguish four types of
objects or goods that negotiators may deal with,
namely public goods, common pool resources (CPRs),
inclusive club goods, or private goods (see Aggarwal
1998, Cornes and Sandler 1996, Snidal 1979).

Differences among goods can be characterized along
two dimensions: jointness, which refers to the extent to
which goods are affected by consumption; and by the
possibility of exclusion, which refers to whether
noncontributors to the provision of the good can be
kept from consuming it (see Table 1).

The two dimensions—jointness and exclusion—
largely influence the mixture of interests in a bargain-
ing process. In the case of public goods, there is an
important value-creating potential—given that actors
can consume the same amount of the good without
affecting the consumption of others (as in the case of
national defense). Yet, the possibility of cost sharing
creates a distributive aspect to this good. Given the
impossibility of excluding noncontributors, there is in
fact a dual distributive problem—among those who
pay for the good and between those who pay and those
who do not.
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Inclusive club goods refer to the case of goods that
exhibit jointness (not diminished, by use), but where
exclusion is possible (for instance satellite transmission
of television). In this situation, bargaining reveals a
strong value-creating feature and the problem of
distributing costs is less problematic than in the case of
public goods because of the possibility of excluding
noncontributors from the consumption of the good.
The availability of exclusionary mechanisms may help
generate revenue, which further reduces the initial
problem of cost distribution.

The positive potential of cooperation to collectively
produce private goods tends to be complicated by the
distributive problem created by the lack of jointness
(for instance, the provision of a system of irrigation
that delivers private amounts of water to different field
owners). Yet, the availability of exclusionary mechan-
isms can alleviate the problem of distributing the costs.
By contrast, in the case of common pool resource
goods, bargaining is essentially a distributive process
among those that are willing to pay for the good and
between them and the non-contributors.

2. Bargaining Situations and the Role of
Institutions

When and how do institutions affect patterns of
negotiations? We begin with a definition of institu-
tions, and then turn to an examination of the role they
might play. The most readily evident role for institu-
tions could be for situations of market failure,
described nicely by the Prisoners’ Dilemma. In
such cases, institutions may help to overcome sub-
optimality and ensure that actors reach a mutually
superior outcome by cooperating. But as noted in
Sect. 2.2, other bargaining situationsmight also benefit
from institutions. Section 2.3 briefly examines some
theories that help explain the bargaining process
leading to the formation of institutions themselves.

2.1 Definitions: Meta-regimes, Regimes, and
International Institutions

International institutions have been defined in many
ways, and considerable disagreement remains over the
differences among international organizations, inter-
national institutions, and international regimes. Inter-
national organizations are generally seen to be more
formally specified institutions, with a secretariat,
permanent office, and the like. International regimes
have been defined as sets of principle, norms, rules,
and decisions upon which actors’ expectations con-
verge (Krasner 1983). It is useful to distinguish
between principles and norms on the one hand, and
rules and procedures on the other. This allows us to
delineate two aspects of institutions: meta-regimes
and regimes (Aggarwal 1998). Whereas meta-regimes

represent the principles and norms underlying inter-
national arrangements, international regimes refer
specifically to rules and procedures. Regimes can be
examined in terms of their characteristics: their
strength, nature, and scope. Strength refers to the
stringency of the multilateral rules that regulate
national behavior; nature (in an economic context)
refers to the degree of openness promoted by the
accord; and scope refers to two aspects: (a) the number
of issues incorporated in the regime, or issue scope;
and (b) the number of actors involved (bilateral or
multilateral), or institutional scope. To summarize,
international institutions consist of meta-regimes and
regimes; if they are highly formalized, we can refer to
them as international organizations.

2.2 Institutional Designs for Different Goods

Institutions affect the strategies available to actors and
the payoffs linked to various bargaining outcomes.
Systematic and specific links between bargaining
situations and institutions have been explored through
strategic analysis of actors’ behavior (Aggarwal and
Dupont 1999; for earlier efforts, see Snidal 1985, Stein
1982). Aggarwal and Dupont (1999) model nego-
tiation processes over the provision of diverse types of
goods with game-theoretic structures that correspond
to different assumptions about the costs and benefits
of these goods and variation in actors’ capabilities.
They derive a variety of games (including the situations
known as Prisoners’ Dilemma, Chicken, Assurance,
Harmony, Deadlock, or Battle of the Sexes; for a
taxonomy of situations see Rapoport and Guyer 1966)
that can be solved using the Nash equilibrium concept
(Nash 1951). Issues of institutional design are then
discussed in connection with the evaluation in terms of
efficiency of the predicted outcome(s) of the various
games. This analysis yields the following findings on
the role of institutions in bargaining situations.

First, institutions mayhelp secure positive outcomes
in bargaining processes. When actors have large
resources and when they face public and CPR goods,
conflict may prevent the provision of such goods.
Institutions can play the role of a third party in such
cases and enforce a mutual agreement, making the
parties more willing to settle on a bargaining outcome
in the first place. To successfully overcome the
tendency of players to defect, institutions should be
strong and formalized. When actors have fewer
resources, free riding is less of an option and the
problem is one of developing mutual confidence in the
ability of the other actors to implement a bargain. In
such cases, institutions mayprovide insurance schemes
against defection.

Second, institutions may reduce distributive prob-
lems. They may eliminate some sharply asymmetric
outcomes and may provide focal point solutions for
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both cost sharing (which applies to all types of goods)
and benefit splitting (when there is no jointness of
supply, that is, forprivateandCPRgoods). Institutions
with a firmly and widely established meta-regime tend
to perform these tasks well.

Third, institutions are not useful only for their help
in the initial provision of various types of goods, but
also may provide ongoing benefits. For instance,
institutions may be useful even if there is some
powerful political entrepreneur, or hegemon, that
provides public goods. Hegemons wish to coerce
weaker actors to move away from free riding on the
unilateral provision of goods and wish to have them
carry some of the burden. They try to do so by linking
the provision of the good with other issues. This can
be done through institutions that connect different
issues.

Fourth, institutions help clarify the mechanism of
exclusion. Goods are rarely naturally given but must
often be constructed. Actors in international relations
use institutions to construct and enforce exclusionary
mechanisms. Careful institutional design might there-
fore transform problematic goods such as public or
CPR goods into less problematic bargaining situations
such as club goods.

2.3 Bargaining to Create Institutions

While institutions may help facilitate or alter the costs
and benefits arising from the bargaining process,
institutions themselves are the result of a bargaining
process. We can consider three schools of thought that
have been used to explain the formation of institutions
(see Aggarwal 1998 for references on these three
schools of thought). First, from a neorealist power-
based tradition, states in the international system
compete for security in an anarchic international
system. For analysts in this school, international
institutions are simply reflections of the existing
balance of power, and institutional outcomes have
distributional consequences, that is, benefits from co-
operation may be unequal.

The neoliberal tradition, on the other hand, empha-
sizes the incentives that states have to cooperate. In the
neoliberal framework, states create ‘rules of the game’
(i.e., institutions) based on certain agreed-upon norms.
Institutions foster sustained cooperation as well as
lower information and transaction costs in a particular
issue-area. International institutions are seen to be
‘sticky’—that is, existing institutions constrain future
institutional change—and new institutions must be
designed to be either ‘nested’ within, parallel, or
independent from existing institutions (Aggarwal
1998). Nested institutions are hierarchically ordered.
Parallel institutions refer to an institutional division of
labor, while independent institutions are simply un-
connected since their mandates do not overlap.

The cognitive perspective stresses the role of expert
consensus and the interplay of experts and politicians
in the formation of institutions. Those within the
cognitive tradition are concerned with how the de-
velopment of knowledge can foster learning on a
particular issue area that may drive policy innovation.

3. Future Research Directions

The issue of institutional design, both at the inter-
national and domestic level, will remain a key
research and policy challenge for the future. Analysts
are increasingly recognizing the need to precisely
specify the types of bargaining situations for which
institutions might be needed. Rather than debating if
institutions are necessary or useless, future work will
provide us with a more precise understanding of the
nature of goods and their relationship to institutions.
Together with insight into the factors that contribute
to the creation of institutions themselves, we will
achieve a better understanding of the conditions under
which institutions facilitate and contribute to the
bargaining process.

See also: Conflict�Consensus; Conventions and
Norms: Philosophical Aspects; Dispute Resolution in
Economics; Game Theory; Game Theory: Non-
cooperative Games; International Arbitration; Inter-
national Communication: History; Negotiation and
Bargaining: Role of Lawyers; Prisoner’s Dilemma,
One-shot and Iterated
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Negotiation and Bargaining: Role of

Lawyers

Negotiation is an interactive communication process
that occurs whenever we want something from some-
one else or another person wants something from us
(Shell 1999). Often treated by law schools, legal
scholars, and lawyers as an alternative dispute res-
olution or ‘ADR’ process, see Mediation, Arbitration,
and Alternati�e Dispute Resolution (ADR), negot-
iation is the ADR process that lawyers in America and
around the world are likely to employ most often.
Whether functioning as litigators trying civil cases; as
transactional or corporate lawyers putting together
deals; as policymakers or advisors proposing and
revising rules and regulations; or as prosecutors or
defense counsel litigating criminal cases, lawyers
negotiate.

1. Negotiation Models

Scholars have identified two basic models of, or
approaches to, negotiation. The first, and perhaps
most familiar, is variously labeled the ‘adversarial’ or
‘distributive,’ or positional model of negotiation (Gif-
ford 1985, Lewicki et al. 1994). This adversarial model
of negotiation posits that negotiation is a zero-sum
game in which any gain one party receives is necess-
arily at the expense of the other party. Because it views
negotiation as a zero-sum game, the adversarial model
counsels negotiators to attempt to accumulate as many
of those gains as possible through the use of such
tactics as extreme opening positions, few (and small)
concessions, commitments to positions, and the with-
holding of relevant information (Gifford 1985). The
adversarial model, in short, places a primacy on
claiming value in negotiation.

The downside to the adversarial model, at least
according to its critics, is that it is often harmful to the
relationship between the parties and can easily lead to
impasse or to negotiated agreements that leave value
on the table. To address these shortcomings, scholars
have developed a second approach to negotiation,
currently fashionable in American law schools (as well
as business, public policy, and international relations
schools), called the ‘problem-solving’ or ‘integrative,’
or ‘principled’ model of negotiation (Fisher et al. 1991,
Menkel-Meadow 1984, Walton and McKersie 1965).
The problem-solving model of negotiation posits that

negotiation is not necessarily a zero-sum game.
Rather, most negotiations are (or at least have the
potential to become) collaborative problem-solving
exercises in which the parties work together to devise
creative, ‘win-win’ outcomes. Given this view of
negotiation, the problem-solving model counsels neg-
otiators to focus on the parties underlying interests in
negotiation, to devise creative options that help satisfy
both parties, interests, and to develop and use legit-
imate, objective criteria that both parties view as
applicable to the negotiation (Fisher et al. 1991). The
problem-solving model, in short, emphasizes both
creating and claiming value in negotiation.

Neither of the primary negotiation models is suf-
ficient to capture the complexity of legal negotiations
as a positive matter, and in all likelihood, neither is
sufficient as a prescriptive guide, either. Lawyer-
negotiators no doubt do, and probably should, borrow
liberally from either or both negotiation model(s)
depending upon the nature of the negotiation, the
relationship between the clients, the practice area, the
norms in the community, and relevant legal standards
and rules.

Available empirical evidence suggests, however,
that lawyer-negotiators tend to rely somewhat more
heavily on one model or the other when negotiat-
ing. According to one empirical study, for instance,
lawyer-negotiators evaluating their adversaries rated
65 percent of them as cooperative or problem-solving
negotiators, 24 percent as competitive or adversarial
negotiators, and only 11 percent as incapable of
categorization (Williams 1983). A more recent empiri-
cal study of American civil litigators found that most
of them express a preference for the problem-solving
model of negotiation but tend to behave more con-
sistently with the adversarial model of negotiation
(Heumann and Hyman 1997).

2. Negotiation in the Legal System

Lawyers perform myriad roles in America and around
the world. Broadly speaking, though, lawyers’ work
typically falls into one of two categories: dispute
resolution or deal making. Negotiation is central to
both.

2.1 Dispute Resolution

Many lawyers function as dispute resolvers. Civil
litigators and criminal defense attorneys, for instance,
are dispute resolvers. Dispute resolvers spend much of
their professional lives helping their clients settle
disputes through negotiation.

Most disputes do not require lawyers, however,
because most disputants settle their disputes on their
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own through negotiation (Miller and Sarat 1980–1).
Once disputants have invoked the formal legal system
by hiring a lawyer and filing suit, their negotiation is
no longer shaped merely by informal norms but also
by the law and legal system. The disputants and their
lawyers negotiate, in other words, ‘in the shadow of
the law’ because the consequence of failing to reach a
negotiated agreement is possible imposition of a
binding decision by a third party, i.e., a trial (Mnookin
and Kornhauser 1979).

Trials, however, are quite rare in the American civil
justice system because most disputants settle their
cases through negotiation. The conventional explan-
ation of this phenomenon is economic. According to
the economic model of suit and settlement, disputants
and their lawyers seek to maximize value in litigation.
To do so, they calculate the expected value of trial (i.e.,
anticipated judgment times the probability it will occur
less trial costs), compare it to any settlement offer on
the table, and select whichever promises to give them
more value. Because the costs of trial are so much
greater than the costs of settlement, most disputants
opt to settle their cases through negotiation because
settlement generally promises more value than trial.
Trial, according to this economic account of litigation,
results only when the disputants and their lawyers
develop widely divergent predictions about the likely
outcome at trial. In the absence of widely divergent
predictions, disputants will settle their cases because
they expect that they will maximize their outcomes
through settlement (Priest and Klein 1984). As noted
below, however, settlements may break down for
other reasons as well.

2.2 Deal Making

Other lawyers function as deal makers. Corporate
lawyers, mergers and acquisitions specialists, and
securities lawyers, among others, are deal makers.
Deal-making lawyers are ‘transaction cost engineers’
who use differences between the parties (e.g., one party
wants to buy a good, while one wants to sell), non-
competitive similarities (e.g., licensee and licensor,
both of whom want a technology to succeed), econ-
omies of scale (e.g., pooling production or consump-
tion facilities to lower costs of a good) and the like to
create value for their clients (Gilson 1984, Gilson and
Mnookin 1995). Deal-making lawyers also strive to
claim value for their clients by negotiating advan-
tageous divisions of the value they have helped to
create.

3. Barriers to Negotiation

Whether functioning as dispute resolvers or deal
makers, lawyer-negotiators are likely to find that
predictable barriers or impediments arise during the
negotiation process to prevent them from obtaining

optimal negotiation outcomes for their clients. These
barriers or impediments fall roughly into three cate-
gories: (a) strategic; (b) psychological; and (c) struc-
tural (Arrow et al. 1995, Mnookin 1993).

3.1 Strategic Barriers

Strategic barriers arise where lawyer-negotiators con-
sciously adopt strategies and tactics, like hard bargain-
ing techniques, that backfire. Strategic barriers are
likely to arise because lawyer-negotiators and their
clients find themselves trapped in the so-called nego-
tiator’s dilemma (Lax and Sebenius 1986). The nego-
tiators dilemma, like the prisoner’s dilemma upon
which it is based, focuses on the tension between
competitive or value-claiming moves on the one hand
and cooperative or value-creating moves on the other.

Every negotiation involves something of value,
which the parties can simply divide (i.e., value
claiming) or which they can attempt to expand and
divide (i.e., value creating and claiming). Negotiators
who make competitive or value-claiming moves may
succeed in obtaining relatively more of the existing
value, but their competitive moves are likely to inhibit
the cooperation needed to create additional value for
the parties. The negotiator’s dilemma refers to nego-
tiators’ tendency to focus narrowly on claiming value
at the expense of creating additional value for the
parties to divide.

The negotiator’s dilemma is inherent in negotiation,
but it is particularly likely to confound lawyer-
negotiators and their clients under certain conditions.
For example, the negotiator’s dilemma is more likely
to impede successful negotiation when the parties face
informational asymmetries because value creation
depends upon common information (Gilson and
Mnookin 1995). When information is asymmetric,
parties must agree to share their private information
to create value, but parties may be reluctant to do so
for fear that their adversaries will exploit the in-
formation they have divulged. This is particularly
likely to be a problem in litigation.

3.2 Psychological Barriers

Psychological barriers arise due to predictable cog-
nitive and motivational biases that influence the way
lawyer-negotiators and their clients interpret infor-
mation, assess their adversaries, and experience feel-
ings of gain or loss (Korobkin and Guthrie 1994, Ross
and Stillinger 1991). Three of the many psychological
barriers that may arise include self-serving biases,
reactive devaluation, and loss aversion.

Lawyer-negotiators and their clients are likely to
fall prey to self-serving biases when making judgments
about ensuing negotiations because people generally
have difficulty interpreting information in a neutral
fashion. To illustrate, researchers asked experimental
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subjects to assess damages in a tort case arising from
anautomobile-motorcyclecollision inwhichtheplaint-
iff had sued the defendant for $100,000. The re-
searchers assigned some subjects to play the role of
plaintiff and others the role of defendant, but they
provided both sets of subjects with identical infor-
mation about the case. Despite reviewing identical
information, subjects interpreted it in self-serving
ways. When asked to predict how much the judge
would award, the subjects evaluating the case from the
perspective of the plaintiff predicted that the judge
would award $14,527 more than the defendant-
subjects predicted. When asked to identify what they
perceived to be a fair settlement value for the case,
plaintiff-subjects selected a value $17,709 higher than
the value selected by defendant-subjects (Loewenstein
et al. 1993). These self-serving assessments are ‘an
important determinant of bargaining impasse’ (Bab-
cock and Loewenstein 1997).

Not only are lawyer-negotiators and their clients
likely to interpret their own positions in self-serving
ways, they are also likely to discount or devalue their
adversaries’ positions due to a phenomenon psycholo-
gists have labeled reactive devaluation. For example,
psychologists asked two groups of Stanford University
undergraduates to evaluate divestment proposals dur-
ing a period of heated debate over Stanford’s divest-
ment policy in South Africa. The researchers told one
group that the university had proposed a modest
‘deadline’ plan rather than the more aggressive
‘specific divestment’ plan it had considered proposing.
The researchers told the other group that the university
had proposed the specific divestment plan rather than
the deadline plan. Eighty-five percent of the subjects
told that the university had proposed the deadline plan
rated the specific divestment plan more favorably, but
only 40 percent of the subjects told that the university
had proposed the specific divestment plan rated it
more favorably (Ross and Stillinger 1991). The sub-
jects devalued both proposals simply because they had
been offered.

Reactive devaluation is an even more serious prob-
lem when the parties distrust one another, as is often
the case in negotiation. In another study, for instance,
psychologists asked three groups of American subjects
in the mid-1980s to evaluate a nuclear disarmament
proposal. One group learned that President Ronald
Reagan had offered the proposal, another learned that
neutral ‘strategy analysts’ had offered the proposal,
and a third group learned that Mikhail Gorbachev,
the Soviet leader at the time, had offered the proposal.
Ninety percent of subjects rated the proposal as
evenhanded or favorable to the USA when attributed
to Reagan, and 80 percent did so when the proposal
was attributed to neutral strategy analysts. When
attributed to Gorbachev, however, only 44 percent
rated it evenhanded or favorable to the USA (Ross
and Stillinger 1991). In short, ‘the very offer of a
particular proposal or concession’ especially if the

offer comes from an adversary ‘may diminish its
apparent value or attractiveness in the eyes of the
recipient’ (Ross 1995).

Reactive devaluation may be exacerbated by loss
aversion, another significant psychological barrier that
can arise during the negotiation process. Psychologists
have found that negotiators do not experience equiv-
alent gains and losses the same way. Rather, losses
loom larger ‘generally twice as large’ as corresponding
gains (Kahneman et al. 1991, Kahneman and Tversky
1984). Loss aversion may manifest itself in negotiation
in a couple of different ways.

First, loss aversion is likely to affect negotiators’
valuations of goods in transactional negotiations.
Sellers are likely to place a higher value on goods than
buyers because sellers experience the transfer of the
good as a loss while buyers experience the transfer of
the good as a gain. In an often-replicated study,
researchers divided experimental subjects into a sellers
group and a buyers group. The researchers gave
members of the sellers group a coffee mug and the
members of the buyers group $6.00 in cash. The
researchers asked the sellers to indicate the minimum
amount they would accept to sell the coffee mug, asked
the buyers to indicate the maximum amount they
would pay for a mug, and informed all of the subjects
that they would execute trades based on the responses
given. The researchers found that the two groups
valued the mugs quite differently. Sellers, who would
experience a loss if they parted with their mug,
assigned a median price of $5.25, while buyers, who
would experience the attainment of the mug as a gain,
assigned a median price of $2.25–$2.75 (Kahneman et
al. 1991). In short, sellers tend to value goods much
more highly than buyers, which may prevent lawyer-
negotiators from obtaining optimal outcomes for their
clients in transactional negotiations.

Second, loss aversion may influence the way neg-
otiators perceive concessions. Negotiators view con-
cessions they make as losses but concessions they
receive from the other side as gains. Because losses are
weighted more heavily than gains, negotiators are
likely to view the concessions they make as more
significant than the equivalent concessions their ad-
versaries make. This ‘concession aversion’ may also
undermine successful negotiation (Kahneman and
Tversky 1995).

3.3 Structural Barriers

The third type of barrier that may arise in negotiation
is structural. Structural barriers are a product not of
individual negotiators’ calculations or cognitive pro-
cesses but rather of the way in which conflict and
conflict resolution are managed. The most significant
structural impediment to successful negotiation faced
by lawyer-negotiators and their clients arises out of the
lawyer–client relationship.
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In the lawyer–client relationship, the client is the
principal who possesses substantive decision-making
authority, while the lawyer is an agent who is ethically
obligated to carry out the client’s wishes. The lawyer–
client relationship is a classical principal-agent re-
lationship (Pratt and Zeckhauser 1985). The problem
with any principal–agent relationship is that incentives
are seldom perfectly aligned between principal and
agent. This misalignment of incentives can have a
detrimental impact on negotiation.

To give one concrete illustration, consider a typical
personal injury lawsuit in the USA. In such a case, the
plaintiff is usually a one-shot player with limited
resources who hires a lawyer on a contingency fee
basis, while the defendant is often a repeat-player
organization of some type that hires a lawyer on an
hourly-fee basis (Galanter 1974, Gross and Syverud
1996). Principal–agent problems may arise for both
plaintiffs and defendants.

The plaintiff’s lawyer who takes the case on a
contingency basis recovers a fee only if the plaintiff
succeeds in obtaining a settlement or judgment. If the
plaintiff is successful, the plaintiff’s lawyer will receive
a percentage of the recovery. Because of this financing
scheme, the plaintiff’s lawyer may have an incentive to
settle quickly so as to maximize his hourly return, but
the plaintiff may fare better if the plaintiff’s lawyer
settles later or takes the case to trial. Suppose, for
instance, that a plaintiff’s lawyer on a 25 percent
contingency settles a case for $10,000 after 10h of
work. In this instance, the plaintiff receives a net
recovery of $7500, and the plaintiff’s attorney receives
$2500 for his efforts. On an hourly basis, the plaintiff’s
attorney earns a $250 h wage. Now suppose, instead,
that the plaintiff’s lawyer settles the case for $16,000
after conducting 40 h of work. In this instance, the
plaintiff does better, obtaining a net recovery of
$12,000. By contrast, the plaintiff’s attorney does
worse, earning only $100 h for his efforts (i.e., $4000
for 40 h work). In short, the plaintiff’s attorney would
do better to settle earlier, while the plaintiff would do
better to settle late.

Defense counsel working on an hourly-fee basis
faces a very different incentive structure than the
plaintiff’s lawyer. Defense counsel’s hourly wage is
constant regardless of the number of hours worked.
Thus, defense counsel has a financial incentive to work
the case as long as possible because that will maximize
her earnings. Her client, by contrast, is likely to fare
better if the case settles earlier. Suppose, for instance,
that defense counsel charging $200 h settles a case for
$10,000 after working 10 h on the case. In this instance,
settlement costs the defendant $12,000 (i.e., $10,000 to
plaintiff and $2000 to defense counsel) and earns
defense counsel $2000. Now suppose, instead, that
defense counsel settles for $6000 after spending 40 h
on the case. In this instance, settlement costs the
defendant more (i.e., $6000 to plaintiff and $8000 to
defense counsel) but earns defense counsel more (i.e.,

$8000 vs. $2000). In short, defense counsel would do
better to settle later, while defendant would do better
settling earlier.

4. The Future of Negotiation Research

Because of its importance in law, business, foreign
affairs, and interpersonal relationships, negotiation
will continue to attract the attention of scholars and
practitioners trying to shed light on the process. Three
research trends are likely. First, scholars will propose
additional models of negotiation that combine or
challenge the existing adversarial and problem-solving
models of negotiation. Second, scholars will explore
opportunities that new communications technologies
create (as well as problems they cause) for negotiation.
Finally, scholars will continue to conduct empirical
and experimental investigations into barriers to op-
timal negotiation outcomes. Ideally, scholars will not
only identify additional barriers but will develop some
appreciation of the magnitude of these barriers, learn
how the barriers might interact with one another, and
devise prescriptions for overcoming the barriers. Con-
tinued investigation of the negotiation process is
important because negotiation will continue to be the
process by which most disputes are resolved and most
deals get done.

See also: Contracts: Legal Perspectives; Dispute Reso-
lution in Economics; Lawyers; Mediation, Arbit-
ration, and Alternative Dispute Resolution (ADR);
Negotiation and Bargaining: Organizational Aspects;
Parties: Litigants and Claimants; Plea Bargaining
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C. Guthrie

Negotiations: Statistical Aspects

1. Introduction

The term ‘negotiation analysis’ encompasses an emer-
gent body of work that seeks to generate prescriptive
theory and advice for parties wishing to negotiate in a
‘rational’ manner, without necessarily assuming that

the other side(s) is a strategically sophisticated,
rational actor.

To what bodies of theory and empirical work might
one turn for advice in a negotiation over selling a car
or forging a global warming treaty? Decades of
psychological studies of people negotiating offer many
powerful insights but generally lack a prescriptive
theory of action. Instead, this behavioral approach
has largely sought accurate descriptions and analytic
explanations of how negotiators do act. What they
should do often remains an implicit or ad hoc
implication of this careful work.

Decision analysis, the practically oriented cousin of
decision theory, would seem a logical candidate to fill
this prescriptive void. It suggests a systematic de-
composition of the problem: structuring and sequenc-
ing the parties’ choices and chance events, then
separating and subjectively assessing probabilities,
values, risk, and time preferences. A von Neumann–
Morgenstern expected utility criterion aggregates
these elements in ranking possible actions to determine
the optimal choice. This approach is well-suited to
decisions ‘against nature,’ in which the uncertain-
ties—such as the probability that a hurricane will
strike Miami in August—are not affected by the
choices of other involved parties anticipating one’s
actions.

Yet when decision-making is interactive—as is true
in negotiation, where each party’s anticipated choices
affects the other’s and vice versa—assessment of what
the other side will do qualitatively differs from
assessment of ‘natural’ uncertainties. Of course, the
theory of games was developed to provide a logically
consistent framework for analyzing such interdepen-
dent decision-making. Full descriptions of the courses
of action open to each involved party are encapsulated
into ‘strategies.’ Rigorous analysis of the interaction
of strategies leads to a search for ‘equilibria,’ or plans
of action such that each party, given the choices of the
other parties, has no incentive to change its plans. A
great deal of analysis by game theorists seeks con-
ditions for unique equilibria among such strategies
(von Neumann and Morgenstern 1944, Luce and
Raiffa 1957, Aumann 1989).

Game theory has been especially useful for under-
standing repeated negotiations in well-structured
financial situations. It has offered useful guidance for
the design of auction and bidding mechanisms, has
uncovered powerful competitive dynamics, has use-
fully analyzed many ‘fairness’ principles, and now
flourishes both on its own and in applications such as
microeconomic theory. Despite signal successes, the
dominant game-theoretic quest to predict equilibrium
outcomes resulting from the strategic interactions of
fully rational players often lacks prescriptive power in
negotiations.

Three major aspects of mainstream game theory,
discussed at length in Sebenius (1992), contribute to
this ‘prescriptive gap.’ First, on standard assumptions,

10481

Negotiations: Statistical Aspects



there are often numerous plausible equilibrium con-
cepts, each with many associated equilibria—and no a
priori compelling way to choose among them. Second,
even where one party wishes to act rationally, the
other side may not behave as a strategically soph-
isticated, expected utility-maximizer—thus rendering
conventional equilibrium analyses less applicable. A
large and growing body of evidence—especially in
‘behavioral game theory’ and experimental econ-
omics—suggests that people systematically and sig-
nificantly violate the canons of rationality. Third, the
elements, structures, and ‘rules’ of many negotiating
situations are not completely known to all the players,
and even the character of what is known by one player
may not be known by another. The frequent lack of
such ‘common knowledge’ limits—from a prescriptive
standpoint—much equilibrium-oriented game analy-
sis, though recent work has begun to relax the
widespread understanding that common knowledge of
the situation was essential to game models (Aumann
and Brandenburger 1995). Even where it is possible to
bend such a situation into the form of a well-posed
game, and gain insights from it, the result may lose
prescriptive relevance.

2. The Negotiation Analytic Response

If descriptive psychological approaches to negotiation
lack a prescriptive framework, if decision analysis is
not directly suited to interactive problems, and if
traditional game theory presupposes too much ration-
ality and common knowledge, then ‘negotiation analy-
sis’ represents a response that yokes the prescriptive
and descriptive research traditions. Using Howard
Raiffa’s (1982) terms, unlike the ‘symmetrically pre-
scriptive’ approach of game theory, wherein fully
rational players are analyzed in terms of what each
should optimally do given the other’s optimal choices,
the ‘asymmetrically prescriptive�descriptive’ ap-
proach typically seeks to generate prescriptive advice
to one party conditional on a (probabilistic) descrip-
tion of how others will behave. This need not mean
tactical naivete� ; as appropriate, the assessments can
incorporate none, a few, or many rounds of ‘inter-
active reasoning.’

Works that embody the spirit of this work can be
found as early as the late 1950s. While Luce and
Raiffa’s Games and Decisions (1957) was primarily a
brilliant synthesis and exposition of game theory’s
development since von Neumann and Morgenstern’s
(1944) classic work, Luce and Raiffa began to raise
serious questions about the limits of this approach in
analyzing actual interactive situations. Perhaps the
first work that could be said to be in the spirit of
‘negotiation analysis’ was The Strategy of Conflict by
Thomas Schelling (1960). Its point of departure was
game-theoretic but it proceeded with less formal
argument and the analysis had far broader direct

scope. Though nominally in the behavioral realm,
Walton and Mckersie’s Beha�ioral Theory of Labor
Negotiation (1965) drew on Schelling’s work as well as
rudimentary decision and game theories.

The first overall synthesis of this emerging field
appeared with Raiffa’s (1982) The Art and Science of
Negotiation, elaborated in Raiffa (1997). Building on
Sebenius (1984), this approach was systematized into
an overall method in Lax and Sebenius’ The Manager
as Negotiator (1986). Negotiation Analysis (1991),
edited by Peyton Young, furthered this evolving
tradition, which was characterized and reviewed in
Sebenius (1992). Further contributions in the same
rationalist vein were included Zeckhauser et al. (1996),
Arrow et al. (1995), and, adding insights from organiz-
ational and information economics, in Mnookin et al.
(2000).

Meanwhile, another group of researchers was com-
ing to a negotiation analytic view from a behavioral
point of departure. With roots in the cognitive work of
behavioral decision theorists, e.g., Bell et al. (1988),
behavioral scholars began in the early 1990s to
explicitly link their work to that of Raiffa and his
colleagues. In particular, Neale and Bazerman’s Cog-
nition and Rationality in Negotiation (1991), Bazerman
and Neale (1992), and Thompson (2001) pulled
together and developed a great deal of psychological
work on negotiation in an asymmetrically prescrip-
tive�descriptive framework. These efforts began sys-
tematically to build up more structure on what had
been, in the works of Raiffa et al. a largely ad hoc
descriptive side of the ledger.

3. Elements of a Negotiation Analytic Approach

Full negotiation analytic accounts (e.g., Sebenius
1992, 2000) generally consider the following basic
elements: the actual and potential parties; their per-
ceived interests; alternatives to negotiated agreement;
the linked processes of ‘creating’ and ‘claiming’ value;
and the potential to ‘change the game’ itself.

3.1 Parties

In the simplest negotiation, two principals negotiate
with each other. Yet potentially complicating parties
such as lawyers, bankers, and other agents may be
present as may multiple internal factions with very
different interests. The crucial first step for an effective
negotiation analysis is to map the full set of potentially
relevant parties in the context of the decision processes.

3.2 Interests

The next step is to probe deeply for each relevant party
or faction’s underlying interests and to assess their
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tradeoffs carefully. When individuals or groups with
different concerns constitute a negotiating ‘side,’ it is
no longer in general possible to specify overall trade-
offs; however, carefully tracing which set of interests is
ascendant according to the internal bargaining process
of given factions may continue to provide insights.
Raiffa (1982) offers an extended discussion of assessing
tradeoffs in negotiation, building on extensive work by
Keeney and Raiffa (1976, Sebenius 1992). This as-
sessment is radically subjective in the sense that less
tangible concerns for self-image, fairness, process,
precedents, or relationships can have the same analytic
standing as the ‘harder’ or ‘objective’ interests such as
cost, time, and quality that are common to traditional
economic approaches.

It is often useful to distinguish the full set of the
parties’ underlying interests from the issues under
negotiation, on which positions or stands are taken.
The connections among positions on issues and
interests are rarely simple. Sometimes a focus on
deeper interests can unblock a stubborn impasse over
incompatible positions that relate only partially to the
parties’ real concerns; in other cases, emphasizing
interests will only generate hopeless conflict when
mutually beneficial agreement on certain overt pos-
itions could be reached.

3.3 Alternati�es to Negotiated Agreement

People negotiate in order to satisfy the totality of their
interests better through some jointly decided action
than they could otherwise. Thus, for each side, the
basic test of a proposed joint agreement is whether it
offers higher subjective worth than that side’s best
course of action absent agreement. In examining a
negotiation, one should analyze each party’s percep-
tions of its own—and the others’—valuations of their
alternatives to negotiated agreement.

Alternatives to agreement may be certain, with a
single attribute: an ironclad competing price quote for
an identical new car. They may be contingent and
multi-attributed: going to court rather than accepting
a negotiated settlement can involve uncertainties, trial
anxieties, costs, time, and precedents that contrast
with the certain, solely monetary nature of a pretrial
accord. No-agreement alternatives may also involve
potentially competing coalitions, threats, and counter-
threats or the necessity to keep negotiating indefinitely.
Various analytic tools from decision analysis to
optimal search theory may aid in assessment of such
alternatives (see Sebenius 1992 for references).

While this evaluation provides a strict lower bound
for the minimum worth (the ‘reservation price’)
required of any acceptable settlement, alternatives to
agreement also play tactical roles. The more favorably
negotiators portray their best alternative course of
action and willingness to ‘walk away,’ the smaller is
the ostensible need for the negotiation and the higher
the standard of value that any proposed accord must

Player 2’s
Utility

Player 1’s
Utility

Perceived possibilities
(Pareto) frontier

0, 0

Zone
of
possible
agreement

Figure 1
Representation of the zone of possible agreement

reach. Moves ‘away from the table’ that shape the
parties’ alternatives to agreement can strongly affect
negotiated outcomes. Searching for a better price or
another supplier, cultivating a friendly merger partner
in response to a raider, or preparing an invasion
should talks fail, may influence negotiations more
than sophisticated tactics employed ‘at the table’ such
as clever opening offers or patterns of concession.

3.4 Representing the Structure

Imagine that two negotiators have thought hard about
their underlying interests in different possible settle-
ments of the apparent issues. Further, suppose that
they have a relatively clear, if possibly changing,
assessment of their tradeoffs and have compared them
to the value of their best no-agreement alternatives.
Each has a sense of any ‘rules of engagement’ that
structure their interaction. From the viewpoint of each
party, a set of possible agreements has been en-
visioned. Assume that an analyst were privy to the
results of these evaluations by each side, along with the
(likely asymmetric) distribution of information about
interests, beliefs, no-agreement options, and possible
actions; these evaluations need not be common knowl-
edge of the parties. The situation might be familiarly
represented as in Fig. 1.

The origin represents the value of failing to reach
agreement: each side’s best alternative to agreement
implies the location of this point. The ‘Pareto frontier’
in the northeast part of the graph represents the
evaluations of the set of those possible agreements on
the issues that could not be improved on from the
standpoint of either party without harming the other.
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In general, neither side knows the location of the
frontier, only theoretically that it is there. The entire
shaded region—bounded by the two axes and the
frontier—is the ‘zone of possible agreement.’ In
general, each party has its own perceptions of it. (In a
purely distributive bargain, with no room for joint
gains beyond the fact of agreement, the shaded region
would collapse to a diagonal frontier.) Since this
representation is quite general, it can in principle
encompass the whole range of possible interests,
alternatives, and agreements.

3.5 From Structure to Outcome: Fa�orable Changes
in the Percei�ed Zone of Possible Agreement

This is the point at which game-theoretic and nego-
tiation-analytic approaches tend to diverge. A game
theorist would typically tighten the above specification
of the situation, presume common knowledge of the
situation and strategic rationality of the parties, and,
by invoking a rigorous concept of equilibrium, in-
vestigate the predicted outcome(s) of the interaction.
Indeed, as Rubenstein’s insightful commentary noted,
‘for forty years, game theory has searched for the
grand solution’ that would achieve a

prediction regarding the outcome of interaction among
human beings using only data on the order of events,
combined with a description of the players’ preferences over
the feasible outcomes of the situation. (1991, p. 923)

Even with as powerful and ubiquitous a concept as
that of the Nash equilibrium in non-cooperative
games, however, it is often impossible, even with the
imposition of increasingly stringent requirements or
refinements to limit a game’s equilibrium outcomes to
a unique or even small number of points. Often there
is an infinitude of such outcomes. As Tirole noted
when explaining why ‘we are now endowed with
nearly a dozen refinements of perfect Bayesian equi-
librium,’ the

leeway in specifying off-the-equilibrium-path beliefs usually
creates some leeway in the choices of equilibrium actions; by
ruling out some potential equilibrium actions, one transforms
other actions into equilibrium actions. (1988, p. 446)

Frequently this implies an infinite number of perfect
Bayesian equilibria.

Despite insights into how rational players might
select from among multiple Nash equilibria (Harsanyi
and Selten 1988), the rationale for a particular choice
may ultimately seem arbitrary. As Kadane and Larkey
remark,

we do not understand the search for solution concepts that do
not depend on the beliefs of each player about the others’
likely actions, and yet are so compelling that they become the
obvious standard of play for all those who encounter them.
(1982, pp. 115–6)

This seems especially apt in light of their observation
that ‘solution concepts are a basis for particular prior
distributions’ and hence

the difficulty in non-zero sum, N-person game theory of
finding an adequate solution concept: no single prior dis-
tribution is likely to be adequate to all players and all
situations in such games. (1982, pp. 115–6)

Since each party should accept any settlement in the
zone of possible agreement rather than no agreement,
Schelling (1960) made the potent observation that the
outcome of such a situation could only be unraveled
by a ‘logic of indeterminate situations.’ Without an
explicit model or formal theory (equilibrium-based or
other) adequate to map structure and tactics onto
bargaining outcomes with confidence, how can an
individual negotiator or interested third party decide
what to do? In the (often implicit) view of many
negotiation analysts, the negotiator’s subjective dis-
tribution of beliefs about the negotiated outcome
conditional on using the proposed tactics must be
compared with his subjective distribution of beliefs
about the outcome conditional on not using them. The
tactic is attractive if the former distribution gives him
higher expected utility than the latter.

Such ‘improvement’ has a subjective basis anal-
ogous to the Rothschild and Stiglitz (1970) character-
ization of a subjectively perceived ‘increase’ in risk.
Specifying these distributions may require an internal-
ized and subjective model of the bargaining process,
since no such general model exists; where there is a
well-developed and applicable game-theoretic model,
of course, it should be used. Of course, the ‘better’ the
empirical and theoretical basis for the assessment, the
‘better’ the subjective distributions of outcomes.

Much negotiation analytic work consists in im-
proving the basis for assessing such outcome distribu-
tions. To do this, analysts pay attention to the special
structure and dynamics that derive from the joint
decision-making among parties, some of whom may
be ‘boundedly’ rational.

3.6 Impro�ing the Basis for Assessing Outcome
Distributions I: Fundamental Processes of
Negotiation

At bottom, negotiation processes involve both (a)
actions to enhance what is jointly possible through
agreement (‘creating value’), and (b) actions to allocate
the value of agreement (‘claiming value’).

(a) Creating Value. In most negotiations, the poten-
tial value of joint action is not fully obvious at the
outset. ‘Creating value’—that is, reaching mutually
beneficial agreements, improving them jointly, and
preventing conflict escalation—requires an approach
often associated with ‘win-win,’ ‘integrative,’ or
‘variable sum’ encounters: to share information; com-
municate clearly; be creative; and productively chan-
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nel hostilities. Yet regardless of whether one adopts a
cooperative style or not, it is useful to have an analytic
guide as to the underlying substantive bases for joint
gains and how to realize them by effective deal-
crafting.

First, apart from pure shared interests, negotiators
may simply want the same settlement on some issues.
Second, where economies of scale, collective goods,
alliances, or requirements for a minimum number of
parties exist, agreement among similar bargainers can
create value. Third—and most interestingly—though
many people instinctively seek ‘common ground’ and
believe that ‘differences divide us,’ it is often precisely
the differences among negotiators that constitute the
raw material for creating value. Each class of differ-
ence has a characteristic type of agreement that makes
possible its conversion into mutual benefit. For ex-
ample, differences in relative valuation suggest joint
gain from trades or from ‘unbundling’ differently
valued attributes. Differences in tax status, liquidity,
or market access suggest arbitrage. Complementary
technical capacities can be profitably combined. Prob-
ability and risk aversion differences suggest contingent
agreements or bets. Differences in time preference
suggest altering schedules of payments and other
actions. Sebenius (1984) formally characterizes such
optimal betting, risk sharing, and temporal re-
allocations. Much work on optimal contracting (e.g.,
Hart 1995) as well as classical economic study of gains
from trade and comparative advantage directly bear
on the kinds of agreements that create value on a
sustainable basis. Sebenius (1992) and Lax and
Sebenius (2000) offer extensive illustrations of these
‘deal-crafting’ principles in practice.

(b) Claiming Value. Crucial aspects of most negoti-
ations, however, are primarily ‘distributive,’ ‘win-
lose,’ or ‘constant-sum,’ that is, at some points in the
process, increased value claimed by one party implies
less for others. Several broad classes of tactics used for
‘claiming value’ in these kinds of bargains have been
explored (e.g., Schelling 1960, Walton and McKersie
1965, Raiffa 1982, and Lax and Sebenius 1986). Such
tactics include: shaping perceptions of alternatives to
agreement; making commitments; influencing aspir-
ations; taking strong positions; manipulating patterns
of concessions; holding valued issues ‘hostage’; linking
issues and interests for leverage; misleading other
parties; and, exploiting cultural and other expecta-
tions. By means of these tactics, one party seeks
advantage by influencing another’s perceptions of the
zone of possible agreement.

3.7 Managing the Tension Between Creating and
Claiming Value: The Negotiators’ Dilemma

In general, the benefits of cooperation are not fully
known at the outset of a negotiation. Colloquially, the

parties often do not know how large a value pie they
can create. The way in which they attempt to expand
the pie often affects its final division, while each side’s
efforts to obtain a larger share of the pie often prevents
its expansion in the first place—and may lead to no pie
at all, or even to a fight. Conclusion: creating and
claiming value are not in general separable processes
in negotiation. This fact undermines much otherwise
useful advice (that, for example, presumes ‘win-win’
situations to have no ‘win-lose’ aspects, or ‘integrative’
bargains to be unrelated to ‘distributive’ ones).

Each negotiating party tends to reason as follows: if
the other parties are open and forthcoming, I can take
advantage of them and claim a great deal of value;
thus I should adopt a value-claiming stance. By
contrast, if the other parties are tough and adopt
value-claiming stances, I must also adopt such a stance
in order to protect myself. Either way, a strong
tendency operating on all parties drives them toward
hardball. Since mutual hardball generally impedes
value creation, competitive moves to claim value
individually often drive out cooperative moves to
create it jointly. Outcomes of this dynamic include
poor agreements, deadlocks, and conflict spirals. This
tendency, closely related in structure to the famous
prisoner’s dilemma, was dubbed the ‘Negotiator’s
Dilemma’ (Lax and Sebenius 1986, Chaps. 2 and 7).
Much negotiation advice is aimed at productively
managing the inherent tension between creating and
claiming value, especially to do so on a sustainable
basis (Lax and Sebenius 1981, Raiffa 1982).

3.8 Impro�ing the Basis for Assessing Outcome
Distributions II: Beha�ioral Insight

A fully rational ‘baseline’ analysis helps to understand
the possible responses of a rational other side. Urging
consistent, if not fully rational, behavior on the subject
of one’s advice is often wise. After all, well-structured,
repeated negotiations may penalize departures from
rational behavior. Yet many negotiating situations are
neither well-structured, repeated, nor embedded in a
market context. While negotiators normally exhibit
intelligent, purposive behavior, there are important
departures from the ‘imaginary, idealized, super-
rational people without psyches’ (Bell et al. 1988, p. 9)
needed by many game-theoretic analyses.

Considerable empirical work—such as that cited
above by Bazerman, Neale, Thompson, and their
colleagues—offers considerable insight into how
people actually behave in negotiations. Excellent
reviews of the psychological side of negotiation can be
found in Bazerman et al. (2000) and, focusing es-
pecially on developments on the social psychological
side, in Bazerman et al. (2000). Complementing this
work is the burgeoning research in experimental
economics (Kagel and Roth 1995) and what Colin
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Camerer (1997) described as a ‘behavioral game
theory.’ This work blends game-theoretic and psycho-
logical considerations in rigorous experimental sett-
ings. Two related levels are consistently important, the
individual and the social:

(a) Indi�idual negotiating beha�ior. As negotiators,
people have different histories, personalities, moti-
vations, and styles. Systematic characteristics of in-
dividual cognitive processes can both help and hinder
the process of reaching agreement. For example,
negotiators may be anchored by irrelevant informa-
tion, subject to inconsistencies in the way they deal
with uncertainty, hampered by selective perception,
obsessed by sunk costs and past actions, prone to
stereotyping and labeling, susceptible to influence
tactics and manipulation by the way in which equiv-
alent situations are framed, liable to see incompatible
interests when joint gains are possible, and use a
variety of potentially misleading heuristics to deal with
complexity, ambiguity, and conflict.

(b)Social beha�ior in negotiation. In groups of twoor
more, especially where there is some perceived conflict,
a variety of social psychological dynamics come into
play that may enable or block negotiated outcomes.
For example, a powerful norm toward reciprocity
operates in most groups and cultures. Tentative
cooperative actions by one side can engender positive
reactions by the others in a cycle that builds trust over
time. By contrast, social barriers can involve aspects of
the interactive process that often lead to bad com-
munication, misattribution, polarization, and escal-
ation of conflict, as well as group dynamics that work
against constructive agreements. Such dynamics may
be especially pronounced when negotiations involve
players of different genders, races, or cultures. Group
dynamics can involve pressures for conformity, a
hardening of approach by a representative before an
‘audience’ of constituents, bandwagon effects, and the
individual taking cues from the behavior of others to
decide on appropriate actions in the negotiation.

This experimentally based work is developing an
empirical grounding for the behavioral basis of much
a priori theorizing in economics and game theory. For
negotiation analysis, these experimental approaches
to actual behavior help to remedy a key defect of prior
game theoretic work. While for the most part not
prescriptively framed, this body of work also provides
rigorous evidence and theory on how people in fact are
likely to behave—to inform assessments of outcome
distributions and against which to optimize as ap-
propriate.

3.9 Changing the Game

Much existing theory proceeds from the assumption
of a well-specified and fixed situation within which
negotiation actions are taken. Yet purposive action on

behalf of the parties can change the very structure of
the situation and hence the outcomes. Often actions
can be understood as a tacit or explicit negotiation
over what the game itself will be. First investigations
into this phenomenon gave rise to the terms ‘nego-
tiation arithmetic’ or ‘adding’ and ‘substracting’ issues
and parties (Sebenius 1984). This means that a
perfectly legitimate and potentially valuable form of
analysis may involve a search for ways to change the
perceived game—even though themenuof possibilities
may not be common knowledge.

Issues can be linked or separated from the nego-
tiation to create joint gains or enhance leverage.
Parties may be ‘added’ to a negotiation to improve one
side’s no-agreement alternatives, as well as to generate
joint gains or to extract value from others. Though
perhaps less commonly, parties can also be ‘sub-
tracted’—meaning separated, ejected, or excluded—
from larger potential coalitions. For example, the
Soviets were excluded from an active Middle East
negotiating role in the process leading up to the Camp
David accords that only involved Israel, Egypt, and
the United States. The process of choosing, then
approaching and persuading, others to go along may
best be studied without the common assumption that
the game is fully specified at the outset of analysis;
Sebenius (1996) dissects and offers many examples of
the process sequencing to build or break coalitions.
Walton and McKersie (1965) focused on how nego-
tiators seek to change perceptions of the game by what
they called ‘attitudinal restructuring.’ In the context of
competitive strategy and thinking, Brandenburger and
Nalebuff (1996) develop a powerful, analogous logic
for ‘changing the game’ that provides an overall
approach and many ingenious examples of this
phenomenon.

Refer back to Fig. 1, an improvement in Party One’s
no-agreement alternative shifts the vertical axis to the
right, leaving the bargaining set generally more
favorable to that side. If Party Two’s no-agreement
alternative worsens, the horizontal axis shifts down,
worsening its prospects. A successful commitment to a
bargaining position cuts off an undesired part of the
zone of possible agreement for the party who makes it.
A new, mutually beneficial option (e.g., suggestion of
a contingent, rather than an unconditional, contract)
causes the frontier to bulge upward and to the right,
reducing the parties’ ‘conflict of interest.’ When issues
change or other basic aspects of the game vary, each
side’s perceptions of the basic picture in Fig. 1, the
zone of possible agreement, will be transformed. These
possibilities add evolutionary elements to the analysis.

3.10 The Approach as a Whole

Figure 1 can now be seen to summarize visually the
extended negotiation analytic ‘model’ of possible joint
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action. Parties determine the axes; interests provide
the raw material and the measure; alternatives to
agreement imply the limits; agreements hold out the
potential. Within this configuration, the process con-
sists of creating and claiming value, which gives rise to
characteristic dynamics, yet, the elements of the
interaction may themselves evolve or be intentionally
changed. In this sense, the elements of the approach
form a logically consistent, complete whole oriented
around perceptions of the zone of possible agreement.

In the skeptical view of Harsanyi, this negotiation
analytic approach might boil down to

the uninformative statement that every player should maxi-
mize expected utility in terms of his subjective probabilities
without giving him the slightest hint of how to choose these
subjective probabilities in a rational manner. (1982)

Yet, as described above, distinct classes of factors have
been isolated that appear to improve subjective distri-
butions of negotiated outcomes. Understanding the
dynamics of creating and claiming value can improve
prescriptive confidence. Psychological considerations
can help as can cultural observations, organizational
constraints and patterns, historical similarity, knowl-
edge of systematic decision-making biases, and con-
textual features. Less than full-blown game-theoretic
reasoning can offer insight into strategic dynamics as
can blends of psychological and game-theoretic analy-
sis. When one relaxes the assumptions of strict,
mutually expected, strategic sophistication in a fixed
game, Raiffa’s conclusion is appealing: that some
‘analysis—mostly simple analysis—can help’ (1982,
p. 359).

4. Conclusions and Further Directions

Naturally, there are many other related topics ranging
from game-theoretic concepts of fairness for purposes
of mediation and arbitration to various voting
schemes. More elaborate structures are under study.
For example, where negotiation takes place through
agents, whether lawyers or diplomats, or where a
result must survive legislative ratification, the under-
lying structure of a ‘two-level game’ is present (see
Putnam 1988). Negotiations also take place in more
complex multilevel and coalitional structures (Raiffa
1982, Lax and Sebenius 1986, 1991, Sebenius 1996). In
many cases, the individual negotiation is not the
appropriate unit of analysis. Instead, the study of
‘negotiation design’—for example, of international
conferences, alternative dispute resolution procedures,
grievance negotiation processes—seeks to maximize
the chances of constructive outcomes from different
structures and processes (Sebenius 1991).

While game theorists and behavioral scientists will
continue to make valuable progress in understanding

negotiation, a complementary prescriptive approach
has been developing that conditions its prescriptions
on the likely behavior of the other side, fully ‘rational’
or not, and regardless of whether the ‘game’ is fixed
and entirely common knowledge. In describing the
logic of negotiation analysis and the concepts and
tools that can facilitate it, this discussion has not
stressed the many useful ideas that arise from focusing
on interpersonal and cultural styles, on atmosphere
and logistics, on psychoanalytic motivation, on com-
munication, or on other aspects. Yet because the logic
is general, it can profitably accommodate insights
from other approaches as well as from experience. The
basic elements of this logic—parties’ perceptions of
interests, alternatives, agreements, the processes of
creating and claiming value, and changing the game—
become the essential filters through which other
factors must be interpreted for a meaningful assess-
ment of the zone of possible agreement and its
implications for the outcome.

See also: Game Theory; Game Theory and its Relation
to Bayesian Theory; Game Theory: Noncooperative
Games; Negotiation and Bargaining: Organizational
Aspects; Negotiation and Bargaining: Role of
Lawyers; Organizations: Negotiated Orders; Trade
Unions, Economic Behavior of
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Neighborhood: General

The term neighborhood is rooted in the verb neighbor.
‘To neighbor’ has a double meaning: (a) to live in
vicinity, one of another; (b) to be friendly, to render
mutual favors or assistance (Webster 1983). This
double meaning expresses the essence of the neighbor-
hood: continuous physical proximity among people,
together with some special attitudes, such as friend-
liness, and�or special behaviors, such as mutual
assistance.

This article is intended to serve students and
scholars of the social and behavioral sciences, as well
as professional planners and designers who are inter-
ested in the social context of their work. It is divided
into four sections: the first presents an analysis
of neighborhood characteristics and neighborhood
change by social scientists throughout the twentieth
century; the second deals with the neighborhood and
its design in the eyes of planners and architects in the
same period; the third focuses on poor neighborhoods
and the initiatives to regenerate them, in which
considerable scholarly, professional and financial
resources have been invested by almost every country;
the last section discusses the role of neighborhoods in
the society of the twenty-first century.

1. The Neighborhood Concept in the Social
Sciences

Neighborhoods have been regarded by many scholars
as a basic pattern of social organization, which is
universal and timeless. Cooley (1909) argued that the
neighborhood is ‘a natural phenomenon’ that exists
wherever a group of people produces a dwelling place.
Archeologists identified clusters of living that may be
considered neighborhoods in the kingdoms of the
ancient world. The ancient neighborhoods were
arranged by family or clan lines, then later on by
religious, ethnic, or professional lines. In modern
times, the divisions are largely by cultural–ethnic
origin and�or social status.

Neighborly relations among people who lived in one
another’s vicinity, including intimate acquaintance
and characterized by many interactions, were the
normal way of life in rural communities prior to the
industrial era (Tonnies 1887�1957). Sociologists of the
early twentieth century, especially those from the
Chicago School, claimed that such primary relations
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among neighbors are essential for maintaining the
social order, because they create an effective informal
control system (Cooley 1909, Park et al. 1925�1967).
According to this view, isolation from the neighbor-
hood portends an individual’s alienation, and dis-
integration of neighborhoods threatens the social
order (Durkheim 1893�1964).

The socioeconomic process of urbanization that
followed the technological–economic process of indus-
trialization changed people’s way of life. The easy
means of communication and transportation in the
city, which enabled individuals to live at the same time
in several social worlds, tended to destroy the per-
manency and intimacy of the neighborhood. Wirth
(1938) argued that the size, density, and heterogeneity
that characterize cities create changes that reduce
primary relationships, including neighborly relation-
ships, and increase loneliness and social deviance.
Wirth represents the nostalgic yearning for healthy
village life and the antiurban tone that was prevalent
among writers of his generation.

Empirical sociological and anthropological studies
of urban neighborhoods in the middle of the twentieth
century portrayed a less pessimistic and more diverse
urban picture (Glass 1948, Janowitz 1952, Jacobs
1961). Within large industrial cities the researchers
found residential areas that were ‘Gemeinschafts’ in
Tonnies’s typology; the intimate spontaneous relation-
ships between the neighbors in such areas were based
on proximity as well as on kinship and�or ethnic
identity and�or sharing a work place or other common
denominator. Gans (1962) provided a vivid analysis of
the life of Italian-Americans in a Boston neighbor-
hood. He gave these people, who managed to preserve
their special family life, peer groups, and communal
institutions within the modern city of Boston, the
name of ‘urban villagers.’ Suttles (1972) argued that in
the modern city one can find very different types of
neighborhoods, from the ones that are based on a
form of organization that is almost a primary group,
to the expanded communities of limited liability.

A special stream of research was devoted to the
impact of architectural design on social attitudes and
behavior in the neighborhood context. Researchers
frequently found strong relationships between archi-
tectural design and social variables: proximity and
planned paths seemed to influence close friendship
(Festinger et al. 1950), and racially mixed housing
seemed to reduce prejudice (Deutsch and Collins
1951). Large project size and height of buildings in
turn increased the number of crime events (Newman
1972). Later critics claimed that these studies failed to
control for important intermediate variables, especi-
ally those related to the sociocultural and the socio-
economic characteristics of the residents. A researcher
especially aware of these variables is Keller (1968). She
joined those who believed that the physical environ-
ment strongly influences the social relations within it,
and concluded that architects are obliged to tailor the

design according to the variety of cultural values and
socioeconomic status of the users.

In contrast to the unidirectional view on the
influence of the built environment on people, the
school of man–en�ironment research, consisting mainly
of psychologists who cooperate with physical plan-
ners, emphasizes a two-way man–environment in-
teraction. Unique to this group of researchers is their
focus on personal�subjective definitions of neighbor-
hoods. The various subjective definitions fall into two
categories, physical and social, and neighborhoods are
most clearly defined when social and physical space
coincide, i.e., when physical boundaries, social net-
works, local facilities and special symbolic and emo-
tional connotations are congruent in people’s minds
(Rappoport 1977).

In addition to their traditional social and psycho-
logical roles, urban neighborhoods function as ad-
ministrative units for various ends, including political
organization and the provision of social and com-
mercial services. For census purposes, residential areas
are divided into statistical units, the borders of which
were frequently drawn by the boundaries of traditional
neighborhoods. Social scientists have made intensive
use of this statistical division, especially for developing
empirical social area analysis, which concentrates on
changes over time in residential areas.

In the second half of the twentieth century, scholars
interested in urban processes focused much of their
work on analyzing neighborhood change (Schwirian
1983).

The Chicago School of sociologists (Cressy 1938)
used analogies from plant and animal ecology to
invent the in�asion–succession model, which describes
processes of neighborhood population change. ‘In-
vasion’ illustrates the entrance of a different social
group—racially, ethnically, or socioeconomically dif-
ferent—to a populated area, and the creation of
competition and conflict within the invaded neighbor-
hood that ends either by withdrawal of the invaders or
by their triumph in the form of ‘succession.’ Taeuber
and Taeuber (1965) used this model to produce a
comprehensive study of racial neighborhood change
in American cities. Several economists adopted the
model and added a considerable amount of supporting
empirical evidence, especially for explaining neighbor-
hood deterioration (Grigsby et al. 1987).

Another model of neighborhood change—the life-
cycle model—was suggested by Hoover and Vernon
(1959), who identified five stages: development, tran-
sition, downgrading, thinning-out, and renewal. These
stages are related to the quantity and status of the
residents, the intensity and kind of land use, and the
quality of housing. Not all neighborhoods go through
each stage; some may skip one or stay indefinitely in
another one.

The political economy school offers a different
approach. They argue that the fate of a neighborhood
is determined by the interests and the complex relation-
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ships among the political and economic public institu-
tions, and strong actors in the business market (banks,
developers, and others) (Logan and Molotch 1987).
Most of these forces play from outside the borders of
the neighborhood, and hence the ability of local people
to influence them is very limited.

In contrast to the structural–functional approaches
that emphasize external-to-the-neighborhood social,
economic and organizational forces, the recent theory
of the social mo�ements focuses on internal actors, on
the individual human agent and his�her search for
identity and meaning. In the context of neighbor-
hoods, the researchers of the social movements are
interested in organizations of local residents. The
residents organize to fight for maximization of their
quality of life, sometimes even when it is not congruent
with maximization of economic profits. They may find
identity and meaning by joining neighborhood move-
ments and promoting bottom-up change, frequently
challenging top–down planning by politicians, econo-
mists and designers (Hasson 1993).

2. Models of Neighborhoods in the Eyes of
Planners and Architects

Modern urban planning took shape in the last quarter
of the nineteenth century, against the background of
the socioeconomic movements of industrialization and
urbanization. Large populations of workers and their
families lived in extremely poor and crowded condi-
tions in the industrial cities. The first planned neigh-
borhoods in Europe were workers’ neighborhoods,
built by owners of industrial plants or by philanthropic
organizations.

All the early city planning initiatives—the City
Beautiful, the City Efficient and the Garden City—
sought to make the city and its neighborhoods safe,
sanitary, economically efficient, and socially attrac-
tive. The leading idea was to use physical planning to
create a socially better world. This central motive
accompanied the efforts of architects and planners
throughout the twentieth century. Several critics say
that this is clear evidence that the road to hell is paved
with good intentions.

Theprominentfigureat thestartingpoint isEbenezer
Howard. His small book, Garden City of Tomorrow
(1902�1985), influenced twentieth-century urban
planning more than any other publication. He advo-
cated an urban environment that combines the advan-
tages of the city, such as modern occupations and
services, with those of the village—human scale and
many local social contacts. His model covered the
entire scale from the dwelling through the neighbor-
hood to the region. Howard’s ideas had a decisive
impact on the New Towns movement, which gave rise
in the middle of the twentieth century to 30 new towns
in Great Britain, a similar number in Israel, several

�illes nou�elles around Paris and Stockholm, as well as
to a few new towns in the USA. Within each of these,
some version of Howard’s plan for the ‘ward’ (his
version of a neighborhood) was implemented. How-
ever, none of the many towns and neighborhoods that
followed Howard’s physical suggestions (at least
partly) followed his social vision. As Hall (1988, p. 87)
put it, ‘they see him as a physical planner, ignoring the
fact that his garden cities were merely the vehicles for
a progressive reconstruction of capitalist society into
an infinity of cooperative commonwealths.’

In the USA, a rather similar (physically) model for
a neighborhood was suggested by Clarence Perry
(1929). The size of his neighborhood unit was to be set
by the catchment area of the local elementary school
that functions as its focus. The unit was to serve as a
building-block of the modern city. Like the English
precedent, the American model included prescriptions
for residences, streets, open spaces and a range of
services, all designed to serve a social vision. But the
American version was far less revolutionary than the
English one; it did not aspire to change the social
order, just to make it attractive and friendly.

A strong supporter of the concept of the neighbor-
hood unit was the journalist–sociologist Lewis Mum-
ford (1954). He saw neighborhood planning as an
opportunity and a leverage for fostering feelings of
belonging and for supporting amiable behavior among
neighbors. He contributed to the idealization of the
neighborhood as a framework for preserving positive
social values and institutions. This idealization was
among the factors that convinced the American Public
Health Association to adopt the neighborhood unit
model as the basis for planning residential environ-
ments. Subsequently, it was adopted by other pro-
fessional organizations and public agencies and guided
much of the post-World War II construction of
middle-class suburbs. All this happened in spite of the
severe criticism of the model that had been prevalent
since the 1940s. Social scientists disagreed with its
premises and planners questioned its unintended
consequences (Banerjee and Baer 1984). Even though
theoretically the model called for social mix and social
integration, in practice it encouraged segregation. An
example is the early settlement in the neighborhoods
of the new town of Radburn (New Jersey, USA); in
1934 there were no blue-collar workers among the
residents, and the realtors kept out Jews and blacks as
well (Schaffer 1982).

Back in Europe, what was planned and built in the
middle of the century was highly influenced by the
architects of CIAM (Les Congres Internationaux
d’Architecture Modern), an organization that was
established in 1928 and existed for 30 years (Kallus
and Law-Yone 1997). These architects were deeply
influenced by rigid socialistic concepts on the one
hand and by new technical options opened through
the industrial advancement on the other. They created
the international style of architecture with the prin-
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ciples of minimalism (planning a house by the minimal
objective needs of health and convenience of the
residents—existensminimum), standardization (disre-
garding differences of culture, climate, etc.) and
separation of land uses. The most famous architect
who promoted these concepts was Le Corbusier.
Thousands of neighborhoods, which were built in
Europe following World War II were influenced by
these principles. The only problem was that people
disliked the minimal and standard blocks that the
architects built for them. Better-off households left
them as soon as they could afford it. The unattractive
design, together with severe maintenance problems,
played a central role in the processes of social and
physical deterioration and segregation that affected
much postwar residential construction, mainly in
Europe.

A recent planning trend, which opposes the stan-
dardization of international architecture as well as the
typical design of neighborhood suburbs in the USA, is
the New Urbanism. It developed in the 1980s as an
umbrella term that encompasses two design schemes:
the TND (Traditional Neighborhood Development)
and the TOD (Transit-Oriented Development). The
common principles of both are: small (compact) size
that creates walkable distances (typically no more
than a quarter of a mile from center to edge); clearly
defined edges and centers; mixed land uses (residences,
shops, schools, workplaces) and mixed ‘market seg-
ments’; and priority given to public buildings and
spaces (Katz 1994). In some magic way, this design is
expected not only to create a distinct physical unit but
also some social identity—a community. Underneath
the detailed design instructions of the New Urbanism
lies the same old belief of architects that by means of a
proper design of the physical environment we can
create a better social world.

In addition to a common belief in physical de-
terminism, most of the neighborhood models sug-
gested by architects are characterized by disregard of
the users’ voice. For Le Corbusier this was obvious; he
argued that planning is too important to allow
ignorant people be involved in it. Other architects
continued the paternalistic approach of the profes-
sionals who preceded them, without considering issues
of residents’ participation. One of the exceptions was
the English architect John Turner (1976), the father of
‘housing as a verb’ rather than a noun. He argued that
when dwellers control the major decisions concerning
the design, construction, and management of their
home and neighborhood, both the process and the
environment produced stimulate individual and social
wellbeing. However, Turner based his approach on his
experience with communities in which there was some
form of commitment and partnership between the
members, mostly traditional communities. Is resi-
dents’ participation in designing and managing the
built environment applicable also to regular neighbor-
hoods in urban Western societies?

A positive answer to this question evolved within a
new breed of planners that emerged on both sides of
the Atlantic in the middle of the twentieth century. In
the new discipline of Urban and Regional Planning,
scholars and practitioners of the social sciences dis-
placed architects as leaders. Many of them, especially
those who organized under the umbrella of ‘pro-
gressive planning,’ supported cultivation of com-
munity networks, listening carefully to people and
involving the less organized groups, notably those in
disadvantaged neighborhoods (Rohe and Gates 1985,
Carmon 1990, especially articles by Bratt and by
Fainstein). The planners contributed to a process that
made residents’ involvement in decision-making re-
garding their homes and neighborhoods a common
practice, at least in cases of neighborhood renewal.

3. Neighborhood Regeneration as a Focus of
Research and Planning Initiati�es

The scholarly studies of neighborhoods by social
scientists and the noble intentions of physical planners
did not prevent the development of one of the most
severe social problems of the twentieth century—the
concentration of multifaceted distress, including pov-
erty and crime, in certain urban neighborhoods. Some
parts of the problem are residues of the extremely poor
residential areas of the nineteenth century, but the
main part is the fruit of socioeconomic changes and
planning failures of the last century.

In all the developed and many of the developing
countries there were deliberate efforts to get rid of the
poorest slum areas, especially where they were in the
heart of cities, and�or to improve the living conditions
of people in distressed urban neighborhoods. Below is
a review of the history of such interventions and the
impact of social studies on policy changes. Usually,
this history is presented country by country. Here the
focus is on the shared experience. The similarities are
attributed to resemblance in socioeconomic and socio-
political developments in Western countries after
World War II, and in addition, to international
transfer of knowledge among social scholars who
attained a significant influence on decision-making
with regard to neighborhood policies. Three successive
‘generations’ of neighborhood policies are identified,
which occurred at about the same time in Western
countries on both sides of the Atlantic (Carmon 1997).

3.1 First Generation: The Era of the Bulldozer

This phase was characterized by physical determinism
and emphasis on the built environment.

Intolerable housing conditions in old and very old
neighborhoods in the growing cities, coupled with the
wish to make ‘better use’ of central urban land and
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drive the poor out of sight, gave birth to the idea of
slum clearance. Large-scale clearance programs were
implemented in the UK (1930–39) (1954–1970s), the
USA (1937–64), Canada (1948–68), France (1958–75),
and many other countries. In the European states, the
public authorities managed both the clearance and the
provision of housing to the relocatees. The result was
that most of the displaced households were rehoused.
In the USA, by contrast, concentration and clearance
of land sites was generally done by public agencies,
while the new construction was in the hands of private
entrepreneurs. As a consequence, the number of
apartments demolished under the aegis of the urban
renewal programs in the USA was much greater than
the number of units built. The slum areas were
frequently replaced by shopping centers, office build-
ings, and cultural and entertainment centers, all of
which were in high demand in the boom years that
followed World War II. The few housing develop-
ments built were generally designated for people with
higher socioeconomic status than those who were
relocated. Gans (1965) found that between 1949 and
1964 only one half of one percent of all expenditures
by the American federal government for urban re-
newal was spent on relocation of the families and
individuals removed from their homes.

Despite the significant differences in the nature of
activity between countries, the criticism voiced against
most of the clearance and redevelopment projects was
similar (Wilmott and Young 1957). The executors
were criticized for ignoring the heavy psychological
cost of forced relocation, the social cost of the
destruction of healthy neighborhoods and communi-
ties, and the cultural cost of erasing old urban fabrics.
In many cases where new residential neighborhoods
were built, the planners and designers were blamed for
building inhuman blocks which were unfit for family
life, and certainly not suitable for poor families. The
bulldozer approach as a leading regeneration strategy
was condemned and disqualified wherever it was
applied.

3.2 Second Generation: Neighborhood
Rehabilitation

This phase saw a more comprehensive approach to
neighborhood renewal; one that emphasized social
considerations.

A salient expression of the great change between the
first and second generation of neighborhood remedies
is found in the Model Cities program in the USA
(middle 1960s). This was a series of comprehensive
rehabilitation programs, aimed at improving the
existing housing and its environments (instead of
demolishing them), while simultaneously, treating the
social problems of the population by adding social
services and bettering their quality. Many of the new
programs attempted to involve local residents in their

decision-making processes and made ‘maximum feas-
ible participation’ a leading slogan of the period.

Similar comprehensive neighborhood programs
were implemented in Canada—the Neighborhood
Improvement Program in 322 local authorities,
starting 1973, France—Neighborhood Social Devel-
opment in 150 neighborhoods, starting 1981, and Is-
rael—Project Renewal in 150 neighborhoods, starting
1977. In Britain, as in Sweden, the Netherlands, and
West Germany, the activities for housing improve-
ments were not integrated into the same programs as
plans for improving the social services, but in many
cases, the two kinds of new initiatives were imple-
mented simultaneously in the same neighborhoods
(see Alterman and Cars 1991).

Despite the abundance of goodwill and the large
sums expended in the various countries, evaluation
studies of these programs with a social emphasis
showed frequently negative and at best mixed results.
Several studies found that the programs had not been
implemented and the money had been spent on issues
and sites that were not part of the official plans. Where
implemented, the programs frequently benefited peo-
ple (local residents) but not their neighborhoods, i.e.,
they could not change the negative image and the low
status of the target neighborhoods (Carmon and
Baron 1994). This might have been expected: the
researchers could have known that the status of a
neighborhood is dependent on the socioeconomic
status of its residents much more than on the level of
housing and social services. Hence, programs that
work with existing low-status populations and prevent
the entry of ‘strangers’ of somewhat higher socio-
economic rank, can do a lot to better the situation of
their clients but can hardly improve the image of their
neighborhoods.

3.3 Third Generation: Re�italization, Especially in
City Centers

This phase is characterized by a businesslike ap-
proach that emphasized economic development. The
slowdown of the economy in the 1970s and the
criticism of the large public programs of the second
generation influenced neighborhood policies: govern-
ments retreated from deep involvement and deterior-
ated areas were open to new initiatives. These took
two main forms: public–individual partnerships and
public–private partnerships. Both emphasized econ-
omic investments and profits.

Public–pri�ate partnerships are usually large real
estate projects, in which private developers receive
special sanctions from the local authority in exchange
of some designated contribution to ‘the public inter-
est.’ Among the famous ones are London Docklands
in the UK and Quincy Market in Boston, USA. Many
of these projects took place within or in the vicinity of
distressed neighborhoods. Nevertheless, incumbent
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residents seldom benefited from them and more often
were hurt, directly or indirectly (Smith 1996).

Within the group of public–indi�idual partnerships,
the most salient phenomenon is gentrification, the
entrance of upper middle-class residents into low-
income neighborhoods, usually in the vicinity of
vibrant central business districts of cities. In spite of
the frequently found and often denounced conse-
quence of displacement of poor veteran residents,
gentrification processes have been encouraged by city
councils in Europe and America, especially through
enabling regulations and tax deductions. Another
process in this group is housing and neighborhood
upgrading by incumbent residents. Local people invest
their own resources in improving their living envir-
onment, and often manage to receive at least some
assistance from voluntary and public bodies. Last but
not least is neighborhood upgrading by immigrants.
Waves of new urban and educated immigrants have
been settling in deteriorated urban areas in the
developed countries, where they could find cheap
dwellings, and gradually they have contributed to
revitalization of these areas. This is a rather new
phenomenon,which may be growing with the expected
increase in international migration in the coming
years. What is common to the three processes is that
they usually start as spontaneous private investments,
which later receive some support from local public
agencies. Together they are changing parts of our old
cities and neighborhoods, but at the end of the
twentieth century, they are notmuchmore than islands
of revitalization within seas of decay.

4. Looking into the Future: Neighborhoods in the
Twenty-first Century

This article began with the statement that neighbor-
hoods have been part of the human mode of life since
the dawn of civilization. The ancient Arab proverb
‘better a close neighbor than a remote brother’
illustrates the important social functions that neigh-
borhoods and neighbors had in traditional societies.
With the transition to the industrial era and the
development of communication technologies, people
became much more mobile, their world widened
considerably, and they became less dependent on
physical proximity and on constant relationships. The
decreasing importance of distance has been enhanced
with the development of telecommunication in the
postindustrial era. Do these changes mean that the
time of neighborhoods as territories that combine
physical and social closeness is over?

Our answer is that neighborhoods will continue to
exist in the twenty-first century and to fulfil important
social functions for some of the people at least some of
the time. In general, those who will tend to be attached
to neighborhoods are people at both ends of the life-
cycle—children and the elderly—and at both ends of

the social ladder—the disadvantaged and the well-to-
do. This answer is not based on a belief in some moral
commitment to neighbors and to members of the
surrounding community, which is one of the principles
of the current social movement of communitarianism
(Etzioni 1994), but rather on analysis of social reality.

Analysis shows that housing proximity is associ-
ated, or has the potential of being associated, with the
existence of important joint interests. This is very clear
among minorities and immigrant groups, which tend
to cluster geographically and create urban enclaves; in
their enclaves they can support one another, defend
their specific interests and, when they feel necessary,
organize to fight contradicting interests (Abrahamson
1996). This is also common among the most exclusive
neighborhoods of affluent citizens who create gated
communities (Blakely and Snyder 1997). Mobile
middle-class households may not be inclined to be part
of neighborhoods or communities, but where and
when they feel a need to promote a local interest, and
especially when change in the social or physical
environment is perceived as a threat to the status of
their home, they too function as a community of
interests on a local basis.

In the twenty-first century, human beings will
continue to have emotional needs in addition to
materialistic needs, along with the need to have close
personal contact with others. For people whose
mobility is limited, either because modern communi-
cation technologies have not reached their environ-
ment, or because they are too young, too old, or too
poor to use the technologies, the neighborhood will
continue to be a significant source for fulfilling
functional as well as social and emotional needs. As
for the more privileged people, the new technologies
enable them to choose and also to change their choices:
to belong to a neighborhood�community only, or to a
virtual community only, or to both, or to none; to
make certain choices in adolescence and change them
once or more than once as an adult or an old person.

Hence, neighborhoods will continue to exist and
researchers will continue studying them. One may
expect future research into the dual face of neighbor-
hoods�communities, as integrating units from the
point of view of their residents and as separating forces
from the point of view of the city. Another fruitful
direction of research is related to the role of neighbor-
hoods in the development of civic societies, and to the
impact of new communication technologies on this
and other neighborhood roles. Finally, in a postindus-
trial era with increasing disparities between the haves
and the have-nots, social studies may try not only to
understand neighborhoods but also to contribute their
share in the efforts to improve the life of disadvantaged
people who live in them.

See also: Community, Social Contexts of; Community
Sociology; Community Studies: Anthropological;
Neighborhood Revitalization and Community De-
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velopment; Residential Concentration�Segregation,
Demographic Effects of; Residential Segregation:
Geographic Aspects; Urban Geography; Urban
Poverty in Neighborhoods; Urban Sociology
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N. Carmon

Neighborhood Revitalization and

Community Development

1. Introduction

Neighborhood revitalization efforts and programs,
both public and private, will be reviewed. These
include early efforts at elimination of slums led by
settlement houses, housing reformers, and social
workers. This was followed by government programs
like housing and health codes, public housing, urban
renewal (both slum clearance and rehabilitation),
model cities, neighborhood planning and redevelop-
ment, and, most recently, the empowerment and
enterprise zone program. Various techniques of neigh-
borhood revitalization will be reviewed, as well as
critiques of their impact. Likewise, community de-
velopment programs, both public and private, and the
role of community development corporations will be
reviewed. The primary emphasis will be on the United
States.
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2. The Progressi�e Era: Tenement Reform and
Settlement Houses

From the mid-nineteenth century through the be-
ginning of the First World War, the population of US
cities swelled as a result ofmass immigration, primarily
from Europe. Most poor immigrants were con-
centrated in ethnic enclaves. In an era in which there
were no governmental social and welfare services
other than the poorhouse, poor immigrants lived in
overcrowded and unsanitary housing and neighbor-
hood conditions. In cities like New York, they lived in
tenements in wretched conditions.

Around the turn of the century, the Progressive era
saw the rise of reform movements. These included the
efforts of housing reformers to address the conditions
prevalent in slum neighborhoods. New York City was
in the forefront, led by a Tenement House Committee
of reformers like Lawrence Veiller. The journalist
Jacob Riis exposed slum conditions in his graphic
descriptions and photographs of ‘how the other half
lives.’ This led to the enactment of the New York
Tenement House Law of 1901, designed to eliminate
the worst abuses. It became a model for similar
legislation in other states. However, reformers like
Veiller were loath to invoke the government and were
especially opposed to government-subsidized housing
for the poor. Instead, they eventually turned to the
adoption of municipal housing and health codes,
setting minimum regulatory standards for residential
housing (Friedman 1968). A few philanthropists spon-
sored limited dividend model housing for workers but
this failed to prove to be a viable alternative to the
housing provided by private landlords (Birch and
Gardner 1981).

During this same period, a settlement house move-
ment began, based upon similar previous efforts in
England. Reformers supported by private phil-
anthropy sought to alleviate social problems in slum
neighborhoods. They established settlement houses to
provide social services to the poor. Largely apolitical,
they sought to uplift the poor, while trying to improve
their living conditions. Leaders included Jane Addams
in Chicago and Robert Woods in Boston (Fisher 1984,
Halpern 1995).

3. Slum Clearance: Public Housing

It was not until the Great Depression of the 1930s that
public housing appeared in the US, decades after its
adoption in Europe. The Depression exacerbated
already existing problems in poor urban neighbor-
hoods. The reforms of the Progressive Era had done
little to alleviate the underlying causes of the slums
and substandard housing. A new generation of activist
housing reformers argued for intervention of the
federal government to replace slum housing with
government-financed, owned and operated public
housing. This was a radical departure from US policy.

Reluctantly, the New Deal administration of Presi-
dentFranklinD.Rooseveltbeganaprogramofbuilding
public housing as part of a publicworks slum clearance
program aimed at provided work to unemployed
workers in the building trades. The real estate industry
fought hard against the creation of public housing,
arguing instead that private landlords should provide
for the housing needs of low-income persons. The
1937 legislation provided federal financial assistance
to those local governments which chose to participate
in a program to provide decent, affordable housing for
the poor. Local public housing authorities were to
construct and operate the public housing projects. The
real estate lobby was successful in limiting public
housing to the poor and imposing limits on the
amounts allowed for public housing units. In addition,
public housing could only be built to replace sub-
standard units. These limitations would later prove
fateful in undermining the goals of the reformers and
dooming the expansion of public housing. Despite the
attempts of a few localities, racial segregation of public
housing prevailed, reflecting racist attitudes and
existing housing and neighborhood patterns.

The public housing program began slowly, was
interrupted by the emergency of World War II, and
barely survived conservative opposition in the housing
act of 1949. It was adopted primarily by large cities
with a preponderance of the poor, which received
most of the funding and engaged in the construction of
large-scale public housing projects. Even with its
limitations, public housing was a great improvement
over the slum housing that it replaced. In its early
stages, public housing served as housing for the
working poor.

However, as the public housing grew older, its
population in the 1960s became poorer (Meehan
1979). They lived in projects that were often physically
isolated, in poor condition, and racially segregated—
despite increased federal subsidies and court man-
dates. Except for housing for the elderly poor, new
construction of public housing virtually ended in the
1970s. Instead, the federal government in the US
switched to providing subsidies to enable poor tenants
to rent private rental units. In the 1990s, some of the
most notoriously unsuccessful public housing projects
were either demolished or reduced in scale. Despite the
bad reputation of several examples nationally, for the
most part public housing in urban areas did contribute
to the elimination of the worst slum conditions.

4. Slum Clearance: Urban Renewal

Planning for postwar redevelopment in US cities
began in the early 1940s. Liberals favored large-scale
slum clearance, replacing them largely with public
housing (Gelfand 1975). In 1949, Congress approved
an urban redevelopment program which would elim-
inate slums and ‘blight.’ However, as it unfolded,
prime downtown real estate became the focus of
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urban renewal in many cities. Instead of public
housing, this land was re-used for commercial and
industrial facilities, luxury housing, and institutional
uses.Despite assurances of relocation and replacement
housing, hundreds of thousands of poor slum dwellers
saw their neighborhoods and housing destroyed but
their housing conditions worsened instead of improv-
ing as little new low-rent public housing was con-
structed on urban redevelopment sites (Greer 1965).
New York City under the leadership of Robert Moses
provided some of the most egregious examples of this
process, although Moses also built many of the best
public housing projects in the US (Caro 1974).

The program was renamed ‘urban renewal’ in 1954.
The newly elected Republican administration of Presi-
dent Dwight Eisenhower, while not opposed to urban
renewal, was concerned about its cost to the federal
government and the possibility that much of the
cleared landwas not proving to be attractive to private,
for-profit developers. It tried to change the focus of
urban renewal in part to conservation and rehabili-
tation, which it saw as less expensive. Urban renewal
clearance and redevelopment policies would later be
condemned as bad planning by critic Jacobs (1961) in
a famous critique.

In the 1930s, the realtors opposed federal inter-
vention in the housing market and proposed
neighborhood associations as the primary vehicle for
neighborhood conservation. This was aimed primarily
at homeowners’ associations. This often had an
exclusionary aim, with white homeowners organizing
to prevent any entry by African Americans and other
minorities. This is also the era in which the newly
created Federal Housing Administration (FHA)
adopted the racist standards of the real estate industry
to rate neighborhoods for the purpose of making and
insuring home mortgage loans. This became the basis
for the ‘redlining’ of older urban neighborhoods and
contributed to the exodus from these neighborhoods
to the suburbs after World War II.

Many urban neighborhoods, mostly poor, also were
destroyed to make way for central city links to the
interstate highway system created in 1956. As with
urban renewal, promises of decent, affordable re-
placement housing often went unfulfilled. Not all
neighborhoods designated as slums for urban renewal
or highway construction were necessarily blighted
(Gans 1962). Where residents did organize to oppose
the demolition of their neighborhood, typically they
failed because they did not have political influence and
had no legal standing in court to challenge these plans.

This finally changed in the late 1960s, following
summers of riots in US cities from 1965 through 1968.
Citizen participation finally was recognized and
neighborhood residents at least had an opportunity
to present their views. Advocacy planning arose to
provide neighborhood residents with the capacity to
develop alternate plans. The courts finally recognized
the right of those to be displaced to challenge plans,

typically on the ground that there was insufficient
replacement housing available to meet federal require-
ments (Hartman 1974). Community resistance led to
the demise of large-scale clearance for urban renewal
and highways in the central cities by the early 1970s.

5. Model Cities

It was felt that displacement of poor and minority
residents for these purposes contributed to the re-
sentment that sparked so many of the urban riots of
the 1960s. Resident participation in planning led to
more serious consideration of rehabilitation of
blighted neighborhoods rather than clearance and
redevelopment. The first major example of this policy
shift was embodied in the Model Cities program
launched by a newly created US Department of
Housing and Urban Development (HUD) in 1967. In
contrast to urban renewal slum clearance, this reaction
to the urban riots proposed to concentrate federal,
state, and local resources to improve targeted poor
neighborhoods. Housing rehabilitation, social
services, job training, and community participation
were hallmarks of this approach. Due to insufficient
funds, intergovernmental coordination problems, and
a change from the Johnson to Nixon administrations
after the 1968 presidential election, Model Cities failed
to fulfill its promises (Haar 1975).

6. Community De�elopment Block Grants

In 1974, the urban renewal and Model Cities pro-
grams, among others, were ended and replaced by the
Community Development Block Grant (CDBG) pro-
gram. The CDBG program was intended to give local
governments more discretionary control over spend-
ing and to involve more communities (Hays 1995).
However, CDBG funds were supposed to benefit
primarily low- and moderate-income residents. This
caused controversy in many localities and often led to
wider dispersal of funds, to the detriment of those
neighborhoods most in need of assistance (Rich 1993).
This era marks a shift in federal policy that persisted
through the Clinton administration, emphasizing de-
volution of responsibility for many federal aid pro-
grams and resulting in cutbacks in many HUD
housing assistance programs.

7. Federal Recognition of Neighborhoods

Federal policy since the 1930s did not usually recog-
nize neighborhoods. HUD and its predecessor
agencies made grants and loans to cities and states,
developers and lenders, and provided insurance to
individuals (homebuyers). In 1977, President Jimmy
Carter made the unprecedented move of appointing
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an Assistant HUD Secretary for Neighborhoods and
created a small program which for the first time
awarded grants directly to neighborhood development
organizations (Mayer 1984). In 1979, Carter ap-
pointed a presidential commission to advise him on
neighborhood policies and programs but then dis-
regarded its recommendations. His successor Presi-
dent Ronald Reagan immediately dismantled Carter’s
modest neighborhood initiatives at HUD.

8. Redlining and Community Rein�estment

One of the major reasons for the decline of older urban
neighborhoodswas their ‘redlining.’ Lenders, insurers,
and realtors avoided those neighborhoods which had
a significant minority population on the basis that
their presence jeopardized real estate values and would
cause white flight. Federal agencies, most notably the
FHA, followed suit. This in turn almost assured that
eventually these neighborhoods would become all or
predominantly minority-occupied. ‘White flight,’ trig-
gered by unscrupulous real estate practices, then
occurred in many neighborhoods (Jackson 1985).

Chicago, where such segregationist practices as
‘racial covenants’ originated and long themost racially
segregated city and metropolitan area in the US, was
the focus of organizing in the 1970s against lender
disinvestment in urban neighborhoods. Neighbor-
hood organizers demanded that lenders cease redlining
and invest in neighborhoods. Racial discrimination in
housing and lending had been previously outlawed,
although enforcement of this legislation has yet to end
such practices. The antiredlining movement spread
and eventually led to the enactment of federal legis-
lation in 1975 and 1977 requiring federally regulated
lenders first to disclose generally where their loans
were made and then to serve all of the communities
within their territory. The US Congress rejected more
restrictive proposals. The movement then used this
legislation to document lender discrimination against
older neighborhoods and to require lender com-
mitments to again lend in these neighborhoods. This
has led to major lender commitments in many cities
(Squires 1992, Schwartz 1998). This is a critical
component of neighborhood revitalization, especially
when the federal government was reducing its role in
aiding urban areas.

9. Gentrification of Urban Neighborhoods

Beginning in the late 1970s, a contrasting phenomenon
to disinvestment began. In many large cities, middle-
and upper-income newcomers began to discover and
move into older neighborhoods in decline near down-
towns (Palen and London 1984). These ‘urban
pioneers’ renovated buildings which were typically in
disrepair. As their numbers increased, these neighbor-

hoods saw other changes, particularly in the quality of
services, both private and public, reflecting the
demands of the affluent newcomers.

City governments viewed this process as benign,
with improvements in the physical quality of neighbor-
hoods and increased tax revenue. However, in many of
these neighborhoods, lower-income residents were
displaced, directly or indirectly, because they were
relocated for building renovation or could not afford
rehabilitated housing. There was also often a clash of
lifestyles between the residents and the newcomers.
While the magnitude of gentrification-based displace-
ment was debated (Schill and Nathan 1983), many
localities did institute land use and housing regulations
to provide some protection to residents against dis-
placement and to ensure the replacement of lower-
priced housing units (Keating and Smith 1996).

10. The Emergence of Community De�elopment
Corporations

In the 1960s, the US Congress funded directly com-
munity development corporations (CDCs). They are
nonprofit community-based organizations operating
in distressed, mostly urban and central city neighbor-
hoods. Many originally derived from community
organizing. Many are church-sponsored. They at-
tempt to address both social and physical problems.
They have expanded greatly in number, totaling
several thousand by the 1990s (Vidal 1992). In larger
cities, there are now citywide networks of CDCs.

CDCs engage in a variety of activities, typically
housing and commercial development, job training,
and, to a lesser degree, social services. They are funded
from a wide variety of sources, including all levels of
government, philanthropic foundations, and cor-
porations (Vidal 1992). The impact of CDC activities
has been rated positively (e.g., Rohe 1998, Walker
1993).

However, it must be conceded that, despite the often
heroic efforts of CDCs and companion social service
agencies, measurable levels of distress such as poverty
and crime have increased rather than decreased in
many urban neighborhoods since the advent of CDCs
(Rusk 1999). CDCs are simply not enabled or funded
to deal with the entire myriad of social and physical
problems in distressed urban neighborhoods. Ulti-
mately, governments in partnership with non-profit
organizations, residents, and so-called ‘intermediary’
funders are responsible for the revitalization of
neighborhoods.

11. Neighborhood Re�italization Techniques

A variety of techniques has been used in the re-
vitalization of neighborhoods. Resident attitudes to-
ward their neighborhood have been surveyed (e.g.,

10497

Neighborhood Re�italization and Community De�elopment



Ahlbrandt and Cunningham 1979). Neighborhoods
have been classified according to their physical and
social characteristics (Keating and Smith 1996). Public
programs have often targeted neighborhoods, based
upon their profile and degree of need for assistance.
Housing has been newly constructed and rehabilitated,
both for lower- and moderate-to-middle-income range
occupants (Rohe et al. 1998, Walker 1993). The low-
income housing tax credit, which enables private
corporations to profitably invest, is a critical factor in
the provision of much affordable housing. In badly
deteriorated neighborhoods, an urban homesteading
approach has been tried to encourage self-help re-
habilitation (Varady 1986). Existing and new
businesses have been subsidized to improve their
buildings, expand their operations, and assist in the
training and employment of neighborhood residents.
Neighborhood plans have been developed, with and
without resident participation, to identify serious
problems and programs and policies to alleviate them
(Rohe and Gates 1985). A favored technique is
the mapping of neighborhood assets as corner-
stones for neighborhood revitalization.Neighborhood
organizing remains a key ingredient in successful
neighborhood redevelopment, with block clubs often
being the cornerstone of neighborhood organ-
izations (Medoff and Sklar 1994). Neighborhood
organizing can be confrontational or cooperative,
depending upon the circumstances and the style of
organizing (Fisher 1984).

12. The People �s. Place Policy Debate

A major debate in neighborhood revitalization has
been termed people vs. place. In 1968, the national
commission on urban riots posed the dilemma of
whether to rebuild poor ghetto areas or to try to
disperse and integrate their mostly minority residents
into mainstream society. Three decades later, this
debate continues. Downs (1994) has posed alternate
strategies aimed either at improving the social fabric
and economic and physical conditions of impover-
ished inner city neighborhoods or providing mobility
in work and housing to enable their residents to move
to better neighborhoods in central cities and the
surrounding suburbs. While there have been a few
small-scale mobility experiments, more emphasis has
been placed on the revitalization of inner city neigh-
borhoods with the goal of their improvement for the
existing residents.

The latest example in the United States of the latter
approach is embodied in the Empowerment Zone and
Enterprise Community program launched in 1994. It
is a belated response to the 1992 civil disturbance in
South Central Los Angeles. Using a combination of
employer tax credits, subsidized loans for businesses,
and special funding for social services, including job

training, the aim is to provide employment primarily
in designated high poverty areas in more than one
hundred communities (Gale 1996).

13. Neighborhood Re�italization in Canada and
Western Europe

Urban revitalization and regeneration programs in
Canada and Western Europe are similar to approaches
in the US described above. However, the context is
much different. Governmental systems typically fea-
ture national and regional policies, programs, and
agencies. Municipal authorities may have less auth-
ority than in the US. With few exceptions, the levels of
poverty and distress do not compare with the US, with
the exception of industrial cities in sharp decline.
Finally, there has not been nearly as much racial
conflict in the cities of Canada and Western Europe as
in the US, again with some exceptions. For a com-
parative perspective on urban regeneration in North
America and Europe, see Judd and Parkinson (1990).
For a comparative perspective on neighborhood re-
vitalization in Australia, Canada, and Western
Europe, see Gale (1984).

See also: Community Aesthetics; Community Eco-
nomic Development; Development and Urbanization;
Planning Ethics; Planning Issues and Sustainable
Development; Planning, Politics of; Planning Theory:
Interaction with Institutional Contexts; Strategic
Planning; Urban Growth Models; Urban Life and
Health
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W. D. Keating

Network Analysis

1. Definition

Network analysis (NA) is a set of integrated techniques
to depict relations among actors and to analyze the
social structures that emerge from the recurrence of
these relations. The basic assumption is that better
explanations of social phenomena are yielded by
analysis of the relations among entities. This analysis
is conducted by collecting relational data organized in
matrix form, rather than surveying social character-
istics of individuals sampled from a larger population.
Traditional sample surveys isolate each actor and
reduce their social relations to individual character-
istics, the purpose being to analyse statistical relations
among variables. These causal relations can be only
viewed as useful indicators of underlying mechanisms,
which are in fact any kind of encounter and exchange
among real actors displaying everyday life strategies.
NA concentrates its analytical attention directly on
these phenomenological encounters, while traditional
surveys can only identify causal connections and are
unable to explain operating mechanisms (Collins
1988). For instance, a statistical relation between
social origin and status attainment fails to depict the
actual mechanism of social mobility; rather, it is
merely a signal of social relations among the respon-
dent’s relatives and within their broader social milieu.
It is the shape and intensity of the network of these
relations that explains the persistence of, or change in,
social status across generations. Although determin-
istic approaches usually emphasise that NA enables
study of how the social structure of relationships
around a person group, or organization affects
behaviors and attitudes, social networks are in their
turn constructed by individual or corporate actors, to
the extent that they are able to mobilize social
resources for the purpose of choosing partners or
counterparts and organizing coalitions. In short,
structurally bounded purposive actions may affect the
social structure and vice versa.

If actors are depicted as nodes, and their relations as
lines among pairs of nodes, the concept of social
network changes from being an evocative metaphor to
an operative analytical tool which utilizes the math-
ematical language of graph theory and of matrix and
relational algebra.

Since the mid-1970s, the development of algorithms
integrated into statistical packages, and the avail-
ability of greater computational capacity in the decade
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that followed, enabled the successful application of
these techniques to structures larger andmore complex
than the personal networks studied previously. The
foundation of specialized journals (Social Networks
and Connections) and the publication of NA manuals
has helped to institutionalize this approach, which
finds increasing acceptance in the literature of such
disciplines as sociology, anthropology, social psy-
chology, history, and political science, while statistics
and mathematics contribute constantly to the de-
velopment of analytical tools. The activity of an
interdisciplinary community of scholars is evidenced
by the founding of the International Network for
Social Network Analysis in the late 1970s.

These developments have induced some scholars,
mostly structural analysts, to identify a new scientific
paradigm. Indeed, NA has features typical of what
Kuhn described as a paradigm: the formation of a
community of scholars which shares a special lang-
uage, publishes journals, and meets regularly at
conferences to discuss specialized topics concerning
applications of technical tools and their theoretical
interpretation. Also evident is the cumulative nature
of this activity, in spite of the heterogeneity of the
disciplines involved and of its fields of application.
However, NA suffers from a lack of shared theoretical
assumptions, and of theories derived from these
assumptions. The idea that society is itself a set of
relations, and that individual actors are embedded in
social networks, is still too loosely defined for it to
become a theory. For these reasons, NA has been
sometimes called a technique in search of a theory.
One may accordingly regard it as a set of techniques
with a shared methodological perspective, rather than
as a new paradigm in the social sciences. These
techniques allow to undertake substantive research
which yields good descriptions of complex structures
and generates theoretical interpretations.

2. Origins and De�elopments

The ideas that social phenomena can be interpreted as
networks of relations, that society itself can be
interpreted as a network, and that social action can be
explained as the outcome of the constraints imposed
and the opportunities afforded by social relations,
have been recurrent since Simmel’s formal sociology
and his studies of the relations between actors in dyads
and triads. Nevertheless, it is only since the 1930s that
attempts have been made in various disciplines to
move from theoretical programs to empirical appli-
cations (Scott 1991).

A first approach, influenced by Gestalt theory, was
developed in the US by a group of social psychologists
who had emigrated to that country from Germany.
Lewin, Moreno, and Heider stressed the role played by

the structure of interpersonal relations in the con-
struction of cognitive schemes, and they studied
information flows and the formation of shared ideas.
The main tool that they used for the description of
empirical networks was the sociogram, together with
analytical concepts like symmetrical-asymmetrical re-
lation, centrality and periphery, reciprocity and cog-
nitive balance. Another approach was directly linked
with structural functionalism, and it was used to recast
the classic research study on work organization in the
wiring room of the Western Electric plant at
Hawthorne. In that study, observation techniques
drawn from anthropology had evidenced the import-
ance of informal relations in work performance. Some
years later Homans reorganized the same data in
matrix form to conduct analysis very similar to what
came to be called the ‘block model’ in the 1970s.

The so-called Manchester School of Social Anthro-
pology, whose most outstanding representatives were
Gluckman, Barnes, Mitchell, and Bott, also started
from structural functionalism. But in contrast to the
traditional emphasis on social integration and co-
hesion, it developed NA concepts to study conflict and
power relations. Its shift of research subject from
African communities to next-door-neighbor relations
in European cities led to the discovery of the im-
portance of informal relations in urban settings. The
Manchester School applied concepts like density,
connectivity, reachability, as well as parameters re-
lated to the intensity and strength of ties, but its
exclusive concern with informal relations and its
merely descriptive approach have contributed to the
decline of the school since the 1970s.

By this time the main technical developments had
moved to Harvard, where White devised mathematical
concepts of structural analysis, following the pion-
eering work of Harary and Cartwright during the
1950s. Thereafter, the mainstream program would be
to model the formal properties of social structures on
the basis of graph theory and matrix algebra. The
approach was, therefore, analytical and deductive
rather than descriptive and inductive. Different types
of graphs were defined and their properties studied.
Field research and applications generated statistical
debate on centrality, centralization, and the identifi-
cation of cliques and other types of subgroups, while
important concepts such as ‘structural equivalence’
were proposed.

The main theoretical assumption that fostered these
technical developments was structural analysis, which
theorized that an actor’s behavior and attitudes can be
interpreted in terms of their structural position in the
network. Since the end of the 1970s, however, this
deterministic approach has been criticized, prompting
a second generation of authors to investigate also the
structural opportunities available to actors when they
use relations that can be mobilized from specific
positions. In sociology especially, this reorientation
has yielded results pertaining both to substantive
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theories and to analytical models, usefully employed
to suggest explanations of social phenomena.

As regards the former of these domains, different
analytical types of ties, as well as concepts such as
point centrality, network centralization, and structural
balance have been proposed, together with numerous
criteria for subgroup detection (see Social Network
Models: Statistical). The concept of structural equi-
valence introduced by Lorrain and White (1971) has
been inspired directly by role theory. As regards
substantive research, a number of middle range theo-
ries can be grouped into four different fields of
empirical application:

(a) The relation between network structure and
actors’ behavior and attitudes has evidenced that the
density of ego-centered networks is correlated with
mental disorders (Kadushin 1982); the efficiency of
task-oriented groups depends on their structure
(Bavelas 1950); members of cohesive networks tend to
share common opinions (Epstein 1969); innovation
diffusion is influenced by personal relations among
actors (Coleman et al. 1957).

(b) The role played by networks in preserving and
creating social inequalities has been investigated by
research on social mobility, where macro-outcomes at
the level of social stratification and microstrategies are
analyzed jointly by means of network techniques.
Moreover, studies on the labor market have evidenced
that people acquire information about job oppor-
tunities mainly on informal relations, and ‘strong’ or
‘weak’ interpersonal ties determine differential
chances of entering employment (Granovetter 1973).

(c) The function played by networks in economic
behavior has inspired studies of interlocking direct-
orates (Stokman et al. 1985) (see also Interorgan-
izational Relationships and Networks), and theoretical
interpretations of the market as a structure of roles in
which the strategy of each producer is based on the
observed actions of all others (White 1981).

(d) The relational concept of power derived from
Weber is particularly suitable for NA applications in
the study of political phenomena. It has been found
that in negatively connected exchange networks power
is not a function of centrality, and exchange choices
may generate structural transformations in the overall
network because of changes in power dependency
relations (Cook et al. 1983).

3. Merits, Limits, and Perspecti�es

NA techniques allow researchers to specify empirical
indicators of relational concepts and to control field
hypotheses through the definition and measurement
of traditional catch-all concepts like social structure
and cohesion. The development of network analytical
tools has helped to highlight the structures underlying
the apparently inextricable complexity of relations

among actors in everyday life. From this point of view,
the NA approach has the same analytical purpose as
other techniques, for instance, those developed in
social mobility studies, whose main goal is to simplify
descriptions and to standardize measures for use in
comparison. Nevertheless, NA offers a wider range of
potential applications than traditional surveys, given
that it is hard to conceive a social phenomenon that
cannot be analyzed as a set of relations among
individual or corporate actors. Moreover, research
problems can be addressed at both the micro and
macro levels, without changing the research design
and techniques, because corporate actors can simply
be interpreted as networks of networks.

Major drawbacks counterbalance these advantages,
however. It has often been pointed out that NA’s
abundance of analytical and technical apparatus
contrasts with the poverty of its theoretical and
substantive results, which are mostly descriptive, or
indeed artifacts generated by simplified simulations.
While these criticisms are perhaps applicable to
surveys as well, the relative scarcity of empirical results
in NA largely is determined by the specific difficulties
of field research. Unlike traditional surveys based on
standardized questionnaires on the opinions of anony-
mous respondents, the collection of relational in-
formation involves sampling problems as well as
difficulties relating to the reliability of intrusive
questions on personal contacts. This is why network
analysts often prefer to collect data from documents
and repertoires rather than ask direct questions.
Nevertheless, scholars recognize that NA has con-
tributed to the development of a number of
empirically-grounded middle-range theories in a var-
iety of fields. These new perspectives have in their turn
encouraged the emergence of theoretical concepts
based on relational assumptions. A promising concept
is ‘social capital’ (Coleman 1988), which can be better
formalized in network terms.

The availability of a complete set of structural
indicators encourages network comparison in order to
explain differences in space and changes over time.
Two tendencies are now emerging. One is the
development of statistical models which permit
comparisonbetweenactualnetworksandmodelsgener-
ated by probabilistic assumptions to test goodness of
fit. The other is the integration of static structural data
with additional survey-derived information. The
consequent systematic combination of relational in-
formation with individual attributes of nodes and ties
has yielded promising results, thereby demonstrating
that NA and traditional surveys are not necessarily
mutually exclusive techniques of research.

See also: Group Processes in Organizations; Network
Models of Tasks; Networks and Linkages: Cultural
Aspects; Organization: Informal; Simmel, Georg
(1858–1918)
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Network Models of Tasks

Processes executed to perform a task can often be
represented in a task network, as in Fig. 1. Vertex o is
the start of the task (typically, stimulus presentation).
Each arc represents a process. Associated with each
arc is a real number (or random variable), the duration
of the process. The processes leaving a vertex all begin
when a release condition is met by the processes
entering the vertex. A process leaving an AND gate

Figure 1
Task network. This is a Wheatstone bridge

vertex begins execution when all the processes entering
the vertex are completed. A process leaving an OR
gate vertex begins execution as soon as any process
entering the vertex is completed. Vertex r is the end of
the task (typically, response execution). The processes
are partially ordered by their precedence relation, and
so can be represented in a directed acyclic graph.
Because mental processes are unobservable, the cog-
nitive psychologist faces an inverse problem, namely,
to infer the task network and the durations of the
processes from response times measured under various
conditions.

1. Representation of Processes

The bar chart (or Gannt chart) in Fig. 2 illustrates a
model of the psychological refractory period, adapted
from Davis (1957) and used recently by Pashler (1998).
Two stimuli, o

�
and o

�
, are presented, requiring

responses r
�

and r
�
, respectively. For stimulus o

�
,

perceptual processing is denoted a
�
, central processing

is denoted b
�
, and motor preparation is denoted c

�
.

Processes for stimulus o
�

are denoted analogously.
The interval between the onsets of the stimuli, the
stimulus onset asynchrony, is denoted SOA. When
process durations are fixed numbers, the length of the
bar representing a process indicates its duration. The
arrow from the end of b

�
to the beginning of b

�
indicates that b

�
must be completed before b

�
can start,

in accordance with Welford’s (1952) single-channel
theory.

Process durations are easily apprehended from the
bar chart, but precedence relations between the pro-
cesses are not. The bar chart in Fig. 2 can be converted
readily to a task network, as in Fig. 3. Precedence
relations are seen more easily in the task network, at
the cost of losing a visual representation of the process
durations.

One use of a task network in scheduling theory is to
calculate the time required to complete the task, that is,
the response time, from known durations of directed
paths through the network. A directed path from
vertex u to vertex z is formed by starting at u, going

Figure 2
Bar chart
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r2c2b2a2o2

r1

c1b1

a1

o1

SOA

Figure 3
Bar chart, redrawn as task network

along an arc leaving u to another vertex �, and so on,
ending at vertex z. There is no directed path from the
starting vertex of a process to itself, that is, no directed
path is a cycle. Hence a task network is a directed
acyclic network. The duration of a path is the sum of
the durations of all the arcs on it. If the vertices are
AND gates, the network is called a PERT network,
and the longest path from o to r is called the critical
path. The time to complete the task is the duration of
the critical path. If the vertices are OR gates, the time
to complete the task is the duration of the shortest
path from o to r.

2. Constructing the Network

The key idea for constructing the network is selective
influence, pioneered by Sternberg (1969) in his additive
factor method. Suppose one experimental factor (say,
degrading stimulus quality) prolongs one of the
processes, leaving the others unchanged. Suppose
another experimental factor (say, increasing response
complexity) prolongs another process, leaving the
others unchanged. Suppose the processes required for
the task are executed one after the other, in series.
Then the increase in response time produced by
prolonging both processes will be the sum of the
increases produced by prolonging them individually
(see Additi�e Factor Models).

When process durations are stochastically depen-
dent, factors selectively influencing processes can have
unexpected consequences (Townsend and Thomas
1994). The complications arise when a factor prolongs
a process p, and the duration of process p is correlated
with the duration of a process q; then the duration of
process q is changed when the level of the factor is
changed. See Dzhafarov (1999) for a general interpret-
ation of selective influence under these circumstances.

2.1 Prolonging a Single Process

Suppose, for a moment, the process durations are real
numbers. When a process p is prolonged by an amount

∆p, the response time need not increase by ∆p. To see
this, suppose (until noted otherwise) all vertices are
ANDgates. InFig. 1, processx can be prolonged by up
to 2 units without increasing the response time. The
longest time by which a process p may be prolonged
without delaying the response is called the total slack
for p, denoted s(p, r). The first s(p, r) units of the
prolongation are used to overcome the total slack for
p, and the remainder increases the response time. Let
T(0) denote the response time when no processes are
prolonged and let T(∆p) denote the response time
when process p is prolonged by ∆p. Then T(∆p)�
T(0)�max�0, ∆p�s(p, r)�. Suppose now the process
durations and the prolongation of p are random
variables. For expected values,

E [T (∆p)]�E [T (0)]�E [max�0, ∆p�s( p, r)�].

2.2 Prolonging Two Processes

When each of two factors influences selectively a
different process, the effects depend on how the two
influenced processes are related. (The importance of
process arrangements has been advocated contin-
uously by Townsend.) Relations between processes are
determined by directed paths. If there is a directed
path from the head of a process p to the tail of a
process q, then p must be completed before q can start,
and p precedes q. Processes p and q are called sequential
if either p precedes q or q precedes p. If processes p and
q are not sequential, they are concurrent. Concurrent
processes p and q can be executed in any order. That is,
p and q may be executed simultaneously, or p may be
completed before q starts, or q may be completed
before p starts.

Assume (a) no process precedes itself (irreflexi�ity),
and (b) if a process p precedes a process q, and q
precedes a process t, then p precedes t (transiti�ity). In
other words, precedence is a partial order.

For simplicity, again consider process durations
and prolongations as fixed numbers. Let the response
time when p is prolonged by ∆p and q by ∆q be
denoted T(∆p, ∆q); the notation is analogous for other
conditions. Suppose p and q are concurrent processes.
The response time when both p and q are prolonged is
the larger of the response time when p is prolonged and
the response time when q is prolonged, that is,

T(∆p, ∆q)�max�T (∆p, 0), T(0, ∆q)�.

Generally, the times are random variables with ex-
pected values,

E [T(∆p, ∆q)]�E [max�T(∆p, 0), T(0, ∆q)�].
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A quantity sensitive to the relation between two
prolonged processes is the interaction contrast. For
concurrent processes p and q, this quantity is negative
or zero, i.e.,

E [T(∆p, ∆q)]�E [T(∆p, 0)]�E [T(0, ∆q)]

�E [T(0, 0)]� 0.

Suppose p and q are sequential processes. When p
and q are both prolonged the response time is a
complicated function of their respective prolong-
ations, ∆p and ∆q. Fortunately, when the prolong-
ations are long enough to overcome the relevant
slacks, the interaction contrast can be shown to take
the following simple form:

E [T(∆p, ∆q)]�E [T(∆p, 0)]�E [T(0, ∆q)]�E [T(0, 0)]

�E [s(p, r)�s(p, q)]

where s(p, q) is the slack from p to q, that is, the longest
time by which p can be prolonged without delaying the
start of process q.

Ordinarily, the total slack for p is greater than or
equal to the slack from p to q, and consequently the
interaction contrast for sequential processes is zero or
positive. The one exception is processes on opposite
sides of a Wheatstone bridge; see x and y in Fig. 1. For
such processes, the interaction contrast is zero or
negative. In Fig. 1, s(x, r)� 2� s(x, y)� 4 (consider-
ing process durations as fixed numbers), and the
interaction contrast is negative. Processes on opposite
sides of a Wheatstone bridge can mimic concurrent
processes, because both arrangements of processes
lead to negative interaction contrasts. The main
difference is that for the Wheatstone bridge, when
prolongations are long, the value of the interaction
contrast does not change as the prolongations become
still longer. This is not true for the interaction contrast
corresponding to concurrent processes.

When vertices are OR gates, the main difference is a
reversal of signs (Schweickert and Wang 1993,
Townsend and Nozawa 1995). For concurrent pro-
cesses, the interaction contrast is positive or zero. For
sequential processes not on opposite sides of a
Wheatstone bridge, the interaction contrast is negative
or zero. For sequential processes on opposite sides of
a Wheatstone bridge, the interaction contrast is
positive or zero.

2.3 Constructing the Partial Order

Because concurrent and sequential processes behave
differently, one can determine which pairs of processes
are concurrent and which are sequential. This in-
formation is sufficient for constructing a directed
acyclic graph. One begins with a comparability graph
in which each process is represented by a vertex, and

two vertices are joined by an undirected edge if and
only if the corresponding processes are sequential. All
possible directed acyclic graphs compatible with the
comparability graph can then be constructed with the
transitive orientation algorithm (Golumbic 1980).

2.4 Estimating Process Durations

If process duration distributions are exponential or
general gamma, a reasonable assumption, then the
response time can be derived from an order-of-
processing (OP) diagram (Fisher and Goldstein 1983).
Figure 4 gives the OP diagram for a PERT network in
which processes a and b are concurrent and both are
followed by process c. Each vertex in the OP diagram
is a state, in which certain processes are under way
(upper list) and certain others are completed (lower
list). The task begins with a and b both under way. In
the following states, either a is completed first or b is
completed first. Following either of these states,
process c is under way. In the final state, process c is
completed, and the task is finished.

Suppose processes have independent exponential
distributions, with the mean of process a denoted 1�λ

a
,

and so on. The expected value of the response time can
be read off the OP diagram. The first state is completed
as soon as the faster of processes a and b is completed.
The expected value of the minimum of two inde-
pendent exponentially distributed processes is itself
exponentially distributed, with mean equal to the sum
of the means, so the expected value of the duration of
the first state is 1�(λ

a
�λ

b
). The probability a is the

first process to finish is λ
a
�(λ

a
�λ

b
). Because b is

exponentially distributed, the expected value of the
time remaining for b to complete given that a has
already completed is 1�λ

b
. After repeated application

of these rules, the expected value of the response time
is the sum over all states of the expected duration of
each state multiplied by the probability of reaching
that state. For Fig. 4,

E [T ]� 1�(λ
a
�λ

b
)�[λ

a
�(λ

a
�λ

b
)](1�λ

b
)

�[λ
b
�(λ

a
�λ

b
)](1�λ

a
)�(1�λ

c
).

To finish, one can use a nonlinear parameter es-
timation program to estimate the unknown rates,
given observations from enough conditions.

2.5 A Generalization

OPdiagrams can representmore general arrangements
of processes than those in directed acyclic networks.
Consider Fig. 2: if b

�
and b

�
were sequential, but either

could be executed first, the situation cannot be
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Figure 4
Order-of-processing diagram

represented by a single directed acyclic network, but
can be represented by one OP diagram.

See also: Cognitive Modeling: Research Logic in
Cognitive Science; Decision and Choice: Random
Utility Models of Choice and Response Time; Discrete
State Models of Information Processing; Stochastic
Dynamic Models (Choice, Response, and Time)

Bibliography

Davis R 1957 The human operator as a single channel
information system. Quarterly Journal of Experimental Psy-
chology 9: 119–29

Dzhafarov E N 1999 Conditionally selective dependence of
random variables on external factors. Journal of Mathematical
Psychology 43: 123–57

Fisher D L, Goldstein W M 1983 Stochastic PERT networks as
models of cognition: Derivation of the mean, variance, and
distribution of reaction time using order-of-processing (OP)
diagrams. Journal of Mathematical Psychology 27: 121–51

Golumbic M 1980 Algorithmic Graph Theory and Perfect Graphs.
Academic Press, New York

Pashler H 1998 The Psychology of Attention. MIT Press,
Cambridge, MA

Pinedo M 1995 Scheduling: Theory, Algorithms, and Systems.
Prentice Hall, Englewood Cliffs, NJ

Schweickert R 1978 A critical path generalization of the additive
factor method: Analysis of a Stroop task. Journal of Math-
ematical Psychology 18: 105–39

Schweickert R, Wang Z 1993 Effects on response time of factors
selectively influencing processes in acyclic task networks with
OR gates. British Journal of Mathematical and Statistical
Psychology 46: 1–30

Sternberg S 1969 The discovery of processing stages: Extensions
of Donders’ method. In: Koster W G (ed.) Attention and
Performance II. North-Holland, Amsterdam, pp. 276–315

Townsend J T, Nozawa G 1995 Spatio-temporal properties of
elementary perception: An investigation of parallel, serial, and
coactive theories. Journal of Mathematical Psychology 39:
321–59

Townsend J T, Thomas R D 1994 Stochastic dependencies in
parallel and serial models: Effects on systems factorial inter-
actions. Journal of Mathematical Psychology 38: 1–34

Welford A T 1952 The ‘psychological refractory period’ and the
timing of high-speed performance.’ A review and a theory.
British Journal of Experimental Psychology 11: 193–210

R. Schweickert

Networks and Linkages: Cultural Aspects

For individuals in complex modern societies, greater
variety in the kinds of people one knows goes with
greater variety in the kinds of culture one knows. Both
network and cultural variety are useful resources, and
both are related to socioeconomic status, hence both
can be seen as forms of social and cultural capital.
The nature of social and cultural capital depends on
the wider structural context, and hence varies over
time and space.

Though there are many kinds of networks, this
article only considers personal networks, or all the
people that a person knows. Since people learn and use
culture in social relationships, network analysis has
much to offer to the sociology of culture, using
powerful ideas that go back as far as Simmel (1955).

1. Network Variety and Cultural Variety

The variety in a person’s network is correlated with the
variety in that person’s culture. Network variety
means knowing many different kinds of people;
cultural variety means knowing about many different
forms or genres of culture. Each kind of variety feeds
the other. On the one hand, people with a wide range
of cultural tastes and knowledge can easily find
something in common with many different kinds of
people, and shared interests are attractive, so cultur-
ally diversified people make new acquaintances and
friends of many kinds. On the other hand, if one
knows many kinds of people they will stimulate
interest in and knowledge of their many tastes.
DiMaggio (1987) anticipated this relationship, while
Erickson (1996) showed evidence for it.

Clearly this relationship hinges on suitable defini-
tions of network and cultural variety: network variety
must be some kind of variety that leads to contact with
diverse cultures, and cultural variety must include
forms of culture popular with people in different
structural locations. This is always possible because
boundaries between different social locations thrive on
and maintain subcultural differences. Though pos-
sible, it is essential, and requires some care.

Research so far on network variety has focused on
the extent to which a person has contacts in many
different occupations. Given the importance of work
in modern societies, and the known connections
between occupation and taste, this is a useful though
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incomplete starting point. Reasons for occupational
differences in culture include cultural selection in
getting into an occupation, the role of occupational
boundaries in maintaining cultural differences, and
the cultural demands of work with others outside
one’s occupation. First, people who enter different
occupations have different cultures to begin with.
Education, a strong predictor of tastes, is also a strong
predictor of the kind of work people get. When
employers select people with a type and level of
education seen as appropriate for a job, they also
select people who have the cultural profile that goes
with that kind of education. People also try to get
work that suits their tastes. People are more likely to
get jobs in milieus where their kind of taste and style is
prevalent (so that they show well in interviews, looking
like people who will fit in and work well with those
already in the occupational setting). Second, occu-
pations have distinctive locations in the social struc-
ture ofwork, that is, niches in particular organizations,
organizational subunits, sectors of the economy, labor
markets, and so on. In turn, different segments of the
working world develop their own subcultures, as can
easily be seen by comparing the style of dress con-
ventional for (say) a financial district, a hospital, and
a bohemian artists’ quarter. Third, occupations differ
in the kinds of outsiders that people have to work with,
and hence the kinds of cultural displays people are
encouraged to make in order to get along with
outsiders. Peterson and Simkus (1992) divided occu-
pations into ‘status groups’ with ‘the same job con-
ditions and the same level of requirements for social
and cultural skills’ (Peterson and Simkus 1992, p. 155),
and showed striking differences in tastes for music and
other leisure activities. Using a different occupational
grouping, Bourdieu (1984) also showed substantial
differences in the tastes of people in different oc-
cupational groups in France.

Since people in different occupations do have
different cultural repertoires, contact with people in
many different occupations should include exposure
to many kinds of culture. But how can we measure the
extent to which people have such occupationally
varied contacts? It is surprisingly easy to do so.
Following a format pioneered by Lin and Dumin
(1986), Erickson (1996) developed a list of nineteen
occupations, asked respondents whether they knew
anyone in each of these, and counted the number of
different occupations in which a respondent did know
someone: this simple count indexes network variety.
Though the strategy is easy to execute, the choice of
occupations is critical. Since Erickson was studying
the private security industry in Toronto, she selected
occupations that varied in prestige and power (e.g.,
company owner, locksmith) and that were important
to the industry in various ways (e.g., electricians,
important as skilled labor for alarm installation, and
insurance brokers, who are an important source of
investigation contracts). Measured in this way, net-

work variety was strongly related to knowledge of
several different cultural genres, even controlling for
several known correlates of culture (ethnicity, gender,
family background, education, and class). Studies of
other social settings would call for different, locally
appropriate choices.

Future work should not only use carefully con-
sidered forms of occupational variety, but should also
use entirely different kinds of variety with respect to
other social cleavages. Each kind of cleavage goes with
its own cultural contrasts. Both gender and ethnicity
are important forms of inequality and division, and
each goes with a pattern of cultural difference that is its
own, different from the contrasts between classes or
occupational groups (Hall 1992). Owners and man-
agers know more about business magazines than
simple employees; men know more about sports and
women know more about novels; nonwhites and
immigrants know less about locally famous artists
than do native born whites (Erickson 1996). One could
ask people whether they know anyone in each of a set
of ethnic groups, chosen to vary widely in their
cultures. It would be of little use to ask whether people
know anyone in very large ethnic groups, or know men
or women, since almost everyone will. It would be
more useful to find out whether people know a wide
variety of men, women, or members of large ethnic
groups. Thus one might ask whether people know any
men, any women, or any members of large ethnic
groups in each of a set of occupations. Those who
know (say) women in many lines of work should have
wide and strong access to the kinds of culture women
prefer. Whatever the details of the procedure, we need
research on network diversity of nonoccupational
kinds and the linkages of such network diversities with
culture.

Research so far on cultural diversity has focused on
liking of, participation in, and knowledge of various
genres that people take for granted as being different
kinds of cultural things. For example, Peterson and
Simkus (1992) look at liking of different kinds of music
such as classical or country music and arts partici-
pation such as going to museums, while Erickson
(1996) looks at knowledge such as recognition of
sports stars or successful artists. One issue here is the
theoretically important kind of relationship to culture:
should we be interested in what people know, like, do,
own, or what? Probably all need attention, since many
forms of culture reflect and maintain the boundaries
between social groups (Lamont and Lareau 1988).
Another kind of issue is the choice of genres to
consider. Theoretically, the choice of genres depends
on the cleavages and processes of interest. For ex-
ample, Bourdieu (1984) gives extensive attention to
taste related to the fine arts, because he thinks this is a
crucial aspect of the high status cultural capital
distinguishing elite people from others. Meanwhile,
Erickson (1996) examined some genres correlated with
class (art, business magazines) to explore culture
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related to domination between classes and a genre not
related to class (popular sports) to explore culture
related to coordinating the activities of people in
different classes. She argues that company owners and
managers need both to dominate and to coordinate as
they work, and hence need a range of cultural
resources. Examining other cleavages, such as gender
or ethnicity, calls for attention to other genres that
divide or unite different groups.

2. Network Variety, Cultural Variety, and Social
Class

The relationship between network variety and cultural
variety is important in part because both variables are
strongly linked to class, as causes and as consequences.
Again, however, it is essential to think carefully about
which aspects of networks and cultures have strong
and important relationshipswith inequality.One lively
current debate concerns the importance of variety vs.
the importance of high status in both networks and
cultures. Research on France tends to emphasize high
status, while research on Canada and the United
States emphasizes variety, perhaps because of the
greater centralization and hierarchy in France. For
France, Bourdieu (1984) argues that the culture of
elites becomes defined as superior, more distinguished
culture. People with higher status family backgrounds
learn higher status cultural resources; these resources
help them to succeed in school and in work, and these
successes reinforce cultural advantages. Higher status
people not only have higher status tastes, but they
disdain and reject the tastes of those with lower social
standing. Bourdieu has less to say about how networks
are related to social status, but tends to underline the
extent to which people associate with others of their
own cultural level, suggesting that social status is
correlated with the status of one’s contacts as well as
the status of one’s culture. Some research on social
networks in France shows that people have friends
who are very like them in occupation, education, and
income (Degenne and Forse 1999, pp. 32–5).

Bourdieu’s model implies that culture is clearly
ranked in status, that higher status people have higher
status culture, and that higher status people reject
lower status taste. Peterson and Kern (1996) argue
that this ‘elite to mass’ or ‘snob to slob’ pattern may
well have held in North America a century ago, when
elite groups used high status culture to distinguish
themselves from ambitious waves of lower status
immigrants, but this pattern does not hold now.
Instead, higher status people are ‘omnivores’ who like
many kinds of culture, including a mixture of genres of
high, medium, and low status. Lower status people are
‘univores’ who like one or a few genres. For example,
lower status people often like just one kind of music,
while higher status people like many; lower status
people usually have a favorite kind of music, while

higher status people often do not, valuing variety
instead. Similarly, Erickson (1996) found that higher
status people know more about each of several genres,
whether these were cultivated ones like art or popular
ones like sports. Thus North American research
indicates that social status is correlatedwith the variety
of culture people take an interest in, not with culture’s
prestige.

The real degree of difference between France and
North America is still a matter of debate. There is little
strictly comparable research. Further, it is not clear
what truly comparable research would be like. One
cannot simply use the same research tools in different
countries, since different cultural items can play
equivalent roles in twodifferent societies. For example,
each national elite may follow a different prestigious
newspaper with special attention, or may share a
common knowledge of a different set of classic novels.
Holt (1998) works on translating the spirit of
Bourdieu’s work into theoretically, not literally com-
parable research in the United States. Lamont (1992)
used in-depth interviews to compare the ways that
middle class American and French men use culture to
mark status boundaries. Much more of this careful
comparative work needs to be done.

However, there is some agreement that the game of
culture is at least partly different in France and North
America, and that this is in part because of social
structural differences. For example, Lamont (1992)
found that her French respondents more often used
culture (in the sense of cultivation) to separate them-
selves and their class from others, while her North
American respondents used socioeconomic standing
more. She attributes this difference in part to the
greater centralization of the French educational sys-
tem, mass media, cultural institutions, and informal
intellectual networks, which all contribute to a much
clearer and more socially consequential ranking of
culture. Lamont also discusses the lower rates of
geographic and class mobility in France, which con-
tribute to greater cultural distancing between different
classes.

Like culture, social networks are related to social
status as both cause and consequence; as for culture,
the important aspect of networks may be high status
contacts or varied contacts. Lin (1999) provides a
useful overview of research in North America, Europe,
and Asia. Young adults from higher status families
begin their working lives with more diversified net-
works including more high status contacts. Richer
networks lead to better jobs. Higher status jobs then
lead to still more diversified networks, since higher
status jobs include contacts with a wider range of
people, and to more high status contacts, since higher
status jobs include work with others at high levels.
Thus although higher status people do have more high
status contacts, especially among those they are closest
to, they do not restrict themselves to high status
contacts. Instead, the higher the status the more wide-
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ranging the network, with contacts over much of the
occupational prestige hierarchy. In turn, both high
status contacts and contact variety can be useful in
getting a better job: higher status contacts are gate-
keepers for higher level jobs, and varied contacts
provide a wide range of job opportunities, as well as
being a job qualification for the kinds of upper level
work that include extensive networking. Unfortu-
nately France is not one of the countries Lin (1999)
reviewed, so it is not clear whether high status contacts
may have a relatively large role (compared to network
variety) in the centralized French system as a whole,
though high status contacts do play a major role in
elite life (e.g., Kadushin 1995).

3. Variations Between Different Kinds of
Societies

Comparison of France and North America suggests
that the large-scale organization of social structure
and culture affects the interconnections of networks,
culture, and socioeconomic standing at the level of
individuals. DiMaggio (1987) provides a more general
argument concerning these linkages. At the level of
communities and societies, DiMaggio (1987) argues
that the organization of culture mirrors the organi-
zation of social relationships. He defines organizations
of cultural elements as ‘artistic classification systems
(ACSs): the way that the work of artists is divided up
both in the heads and habits of consumers and by the
institutions that bound the production and distri-
bution of separate genres’ (DiMaggio 1987, p. 441). A
genre is one particular kind of culture, as defined by
the people in a society or community, and an ACS is
the total ensemble of recognized genres. ACSs vary on
four dimensions, three of which are important here:
differentiation, hierarchy, and boundary strength.

Differentiation is the number of distinct genres in an
ACS. Using music as an example, people may just
distinguish music from other arts like story telling; or
may distinguish several varieties of music like jazz and
classical; or may make finer subdivisions such as
Baroque and other subtypes of classical music. ACS
differentiation grows with the complexity of social
structure, because each social subgroup is a distinct
social setting in which unique tastes can develop, and
members of each subgroup have some interest in
developing unique tastes to express their distinctive
identity and mark their group boundary. Complexity
of social structure includes all socially consequential
ways in which different groups form: heterogeneity
(such asmultiple ethnic groups), status diversity (many
different levels of inequality), and multiple forms of
inequality not well related to each other (so people
share a similar level of education with one set of
people, a similar occupational prestige level with
another set, and so on).

Hierarchy is ‘the degree to which genres are ordered
hierarchically by prestige as opposed to perceived as
different but of equal value’ (DiMaggio 1987, p. 447).
Because genres gain prestige through association with
high status groups, genres are more clearly ranked in
prestige to the extent that a community has clearly
ranked social groups: groups with a single kind of
ranking, with great inequality from top to bottom, and
with little interaction between different levels.

Boundary strength is the extent to which people treat
cultural boundaries as important, for example by re-
jecting art works that are hybrids of distinct traditions.
Cultural differences seem more important to the extent
that social boundaries are important, with distinct
groups having limited interaction across their borders.
Deep social divisions encourage the separate de-
velopment of cultures that can become quite different
objectively. Strong social boundaries also encourage
taking these cultural differences seriously, since culture
expresses group identities and differences.

In these terms, the contrast between France and
North America is one small part of a broader
hypothesis: social status is more highly correlated with
high status taste and high status networks, and high
status tastes and contacts are more important to
gaining social status in societies with ACSs and social
structures that are less differentiated, more hierarchi-
cal, and have greater boundary strength. In such
societies high status taste is cultural capital and high
status contacts are social capital, where ‘capital’ is
something one can invest in (for example, through
education or astute networking) and from which one
can gain returns in the form of class location. But in
societies with ACSs and social structures that are more
differentiated, less hierarchical, and have weaker
boundaries, individuals must relate well to many
different kinds of other people to succeed, especially at
the higher social status levels where many disparate
contacts are necessary. In such societies cultural
capital is varied culture plus the ability to switch on the
kind of culture appropriate to the circumstances, while
social capital is a wide variety of contacts including
but not limited to high status contacts.

Fully testing these idea would require extensive
work on the social and cultural structures of many
varied communities, a daunting task not yet performed
(though see Blau 1989 for some comparisons of 125
cities in the United States).

4. Variations O�er Time

Since societies vary over time, so should networks,
culture, and their connections. The earliest theorist of
historical change, and still one of the most interesting,
is Simmel (1955). Simmel compares social structures
of many kinds over many centuries; for simplicity, this
article considers only the contrast between very simple
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societies and complex modern ones. In simple societies
such as small, largely independent communities, each
community contains people who vary fully in age,
status, and other important social attributes. But each
of these different people knows most or all of the
others, so each has more or less the same network and
is exposed to the same influences. Given a small
population, each person must interact with each of the
others a good deal in varied ways, so the shared
influences are strong. Thus people can develop little
individuality or differentiation in their social exper-
iences or their tastes. In more complex modern
societies, people can selectively affiliate with others
who share their particular tastes and interests, as in
joining a voluntary association dedicated to one’s
profession or one’s hobby. Within a special interest
group, relationships are narrow, focused on the special
interest itself, so they strongly reinforce that interest
without affecting other tastes or interests much. Each
member can and often does have other interests which
can be quite different from the outside interests of
fellow members. Indeed, Simmel portrays the modern
person as one who lives at the unique intersection of
his or her own particular collection of formal or
informal groupings devoted to a range of particular
tastes. This uniqueness of social and cultural influence
is the critical foundation of modern individualism.
Though Simmel does not emphasize this, it is clear
that this modern condition does not hold to the same
degree for everyone in a modern society: the mul-
tiplicity of affiliations grows with social status. For
example, research in dozens of countries shows that
those with higher education or occupation prestige
belong to a greater number of voluntary associations.
Thus class predicts variety of affiliations and hence
variety in networks, variety in tastes, and individua-
tion, a pattern echoing the discussion of the North
American pattern above.

Changes over smaller ranges of time are also of
interest. Most strikingly, we know very little about
changes over time in people’s lives, since there are no
substantial studies of networks, culture, and class over
time. This leaves us unsure of the causal connections
among these; we suspect that each of the three affects
the others, but have no evidence that this is the case,
nor do we know the details of the mutual influences.
For example, are some effects faster than others? Does
a change in job alter networks immediately as former
work colleagues are lost and replaced while a change
in networks takes some time to lead to a new job? Is
the pace of change faster at some times in life,
especially perhaps in the turbulent and changeful
transition from youth to adulthood? We also know
little of the processes by which networks affect
cultures, or culture affects networks, or each shapes
and is shaped by class; most of our research shows
strong and interesting correlations but only offers
speculation about how these correlations develop over
time. These are exciting directions for future work.

See also: Cultural Expression and Action; Cultural
Variations in Interpersonal Relationships; Culture,
Sociology of; Network Analysis; Networks: Social;
Simmel, Georg (1858–1918); Social Networks and
Gender
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B. H. Erickson

Networks: Social

Social network analysis in general studies the behavior
of the individual at the micro level, the pattern of
relationships (network structure) at the macro level,
and the interactions between the two. The analysis of
the interaction structures that is involved in social
network analysis is an important element in the
analysis of the micro–macro link, the way in which
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individual behavior and social phenomena are con-
nected with one another. In this perspective, social
networks are both the cause of and the result of
individual behavior. Social networks provide and limit
opportunities of individual choices, whereas at the
same time individuals initiate, construct, maintain,
and break up relationships and by doing so determine
the global structure of the network. However, network
structure as it exists is seldom constructed consciously
by its individuals. It is often the unintended effect of
individual actions and can as such be called a
spontaneous order.

1. Theoretical Perspecti�es

Which network structures and positions create strong
opportunities or, on the contrary, strong constraints
depends on the instrumental value of the relationships
under study. Social capital is the opportunity structure
created by social relationships (Lin 1982, Coleman
1990,Burt 1992). Social capital gives individuals access
to resources of others that can be exploited for the
realization of their goals. The amount of social capital
depends on the amount of these resources, their value
for the goal realization of the individual, and the
willingness of others to mobilize them (Flap 1999).
The value of the resources for the individual strongly
depends on functional interdependence, the willing-
ness of others to mobilize resources for the individual
on their perception of the interdependence (i.e., the
cognitive dependence). Differences in functional and
cognitive interdependence explain why certain re-
searchers emphasize other network structures and
positions as contributing to an individual’s social
capital. For example, Coleman (1990) stresses the
importance of large and dense networks for control in
his study of school communities. Large and dense
networks create shared information, high visibility,
and common norms in a community. Burt (1992), on
the other hand, stresses the importance of unique and
nonoverlapping relationships for acquiring unique
information in organizations, giving individuals a
better chance to find creative solutions for problems
and thus providing them better opportunities for
career.

Functional and cognitive interdependencies differ
particularly between strong and weak ties
(Granovetter 1973). Strong ties are valued in them-
selves. The ties are not primarily instrumental for the
attainment of other goals. Their value is based on the
other individual as a person and the quality of the
relationship with that individual. Family and friend-
ship ties are typical examples of such relationships.
Strong ties tend to be reciprocal, transitive, and
clustered. Strong ties give a sense of belonging to a
group and the group often has priority above the
individual and individual relationships. Sharing is
often based on need and norms tend to promote

equality (Lindenberg 1998). Creating negative atti-
tudes towards other groups often helps to strengthen
the predominance of the group, which may give strong
negative externalities for society as a whole (think of
gangs and other criminal organizations). Weak ties are
valuable long-term relationships but their value is
primarily instrumental, related to higher ordered
goals, goals not primarily located in the relationship
or individuals themselves. Weak ties tend to be less
clustered; the group is less dominant and often only
vaguely delineated. Reciprocity based on equity norms
prevails.

The fact that social networks create conditions for
cooperation through information and sanctioning is
due to exchange processes that create win–win situa-
tions (Homans 1950, Blau 1964). A fruitful and very
promising approach is the study of the effects of social
networks in noncooperative game theory (Raub and
Weesie 1990, Flache and Macy 1996, Bienenstock and
Bonacich 1992). Network exchange theory specifically
investigates the effects of network structures on the
choice between alternative exchanges and on exchange
rates (Willer 1999). Major effects are particularly due
to possibilities for social actors to exclude others.
Exchange network theory illustrates again that effects
of network structures are context-sensitive and cannot
be generalized without taking the context and sub-
stance into account. From this perspective it is to be
regretted that the splitting of private resources is the
dominant situation considered in exchange network
theory. The integration of exchange theory and social
networks has also been proven to be very successful in
the field of policy networks. Most of these models
build on Coleman’s social exchange model and confine
exchanges to influence network relationships
(Laumann et al. 1987). These models make the step
from micro behavior to macro effects explicit and are
able to predict outcomes of decisions, to derive the
power of social actors and the value of decisions. Later
models try to solve a number of remaining theoretical
issues (Stokman and Van den Bos 1992, Pappi and
Henning 1998).

2. Network Analysis: Concepts and Techniques

In the social network literature the emphasis lies on
the description of static network structure. The best
illustration of this can be found in the handbook by
Wasserman and Faust (1994) and the computer
package Ucinet (developed by Borgatti, Everett, and
Freeman) that contain most current static network
methods. A large number of other network studies
examine the effects of the network structure on the
behavior and attributes of the network members, the
effects of the macro structure on micro behavior. In
these studies, the network is considered given and
constant, and the ways in which this network influ-
ences processes or individuals in the network is
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examined. In many of these studies, only relationships
of the individuals under investigation are collected (at
most combined with their perception of the rela-
tionships among their network members). These
ego-centered network studies examine the effects of dif-
ferences in size and composition of the personal net-
works and the multiplexity of an individual’s personal
relations (Wellman and Berkowitz 1997). Examples of
effects studied are an individual’s social well-being,
social support, health, labor market position, career.
Only recently has more attention been given to the
evolution of social networks and the interplay and
feedback mechanisms between macro structure and
microbehavior.

In social network analysis a large number of
measures have been developed to characterize and
compare network structures and positions in net-
works. Depending on what determines differences in
opportunity structures, the analysis can be focused on
differences in centrality, on the investigation of
strongly connected clusters, of positions that are
structurally equivalent in networks, or of unique
positions. Other measures enable the comparison of
network structures as a whole, e.g., the investigation
of their effectiveness for goal achievement. In addition,
statistical network models can be used for testing
structure against null models, for parameter estima-
tion, and, more recently, for testing network effects of
different incentive structures.

2.1 Representation of Social Networks

Most social network measures start from a represen-
tation of points and lines. The points usually represent
individuals or other social actors like organizations or
positions in organizations. Lines represent relation-
ships between social actors. Any type of dyadic
relationship can be represented, but most common are
communication, friendship choices, advice, trust, in-
fluence, and exchange relationships. Most of these
relationships are not necessarily reciprocal. In that
case, directed lines can be used. Vertices are sometimes
used for points, arcs for directed lines, and edges for
undirected ones. This representation makes it possible
to apply graph theory, a branch of discrete math-
ematics. Many concepts and theorems of graph theory
can meaningfully be applied in social network analysis
(see particularly Harary et al. 1965). Connecting
positive or negative signs to directed lines enables the
representation of positive and negative ties. Heider’s
representation of the cognitive balance theory as a
signed graph with three points is well known. An
individual under study can have a positive or negative
relationship to another person. Both persons can have
a positive or negative attitude toward another object
(e.g., a third person or a certain activity). The cognitive
system of the individual under study is in balance if
and only if all three relationships are positive or two of
them are negative. Harary et al. (1965) generalized the

idea of balance to a whole social system. In a valued
graph, values are attached to the (directed) lines, and
in a multi graph different types of relationships are
distinguished.

Major computational possibilities became possible
by the representation of a social network in a matrix.
Moreno (1934) introduced such a representation for
friendship choices in a school class. The rows and
columns represent the points, and the cells the relation-
ships from the row to the column point. In an
adjacency matrix only ones (for a directed line from
the row point to the column point) or zeros (no such
line) are used. In a signed graph positive ties are
represented by �1 and negative ones by –1. In a
valued graph the values of the ties can be given.
Stacked matrices are used to represent multi graphs.
Modern relational databases make a more efficient
representation of social networks possible in one or
more tables for points (with the possibility of adding
many variables for the points) and a table for each
type of relationship (possibly with many relationship
variables). The most important measures and ap-
proaches in the different classes are summarized below.

2.2 Actor Centrality

Depending on the instrumental value of the social
network under investigation, central social actors may
have better opportunities to realize their goals than
less central ones. But also the type of centrality that is
relevant for differences in opportunity structures may
vary. Assuming a social network that represents
communication, Freeman (1978) classifies the many
centrality measures into three classes. A fourth class
measures prestige or status. Measures based on the
degree, the number of points with which a point is
directly connected, indicate the communication ac-
tivity of a point. In directed networks, centrality in
terms of outdegree and indegree should be distin-
guished. In friendship choice networks the number of
choices received (indegree) generally indicates cen-
trality (popularity); in influence networks centrality is
based on the number of outgoing relationships (out-
degree). Degree-based measures indicate local cen-
trality, as the global structure of the network is not
taken into account (think of the e�minence grise’s
important tie to the throne). Distance-based measures
indicate the relative proximity of points with other
points in the network and the extent to which a point
can communicate with other points independently of
others. In this context, the distance from a point to
another point is the minimum number of ties that must
be used to transmit a message to that point, the length
of a shortest path. Betweenness or rush is the third
type of centrality and measures how important a point
is for the transmission of information between other
points. Betweenness measures assume that informa-
tion is mainly transmitted through shortest paths,
connections based on the lowest number of con-
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secutive ties. Status-based measures take all direct and
indirect connections into account. They were orig-
inally developed to indicate centrality in influence
networks.

2.3 Network Centrality

Again depending on the instrumental value of the
social network under investigation, certain network
structures are more effective than others. Three dimen-
sions of social network structure dominate in the
literature. The first is network density, the number of
existing relationships relative to the possible number.
Dense networks are more important for control and
sanctioning than for information. Dense networks
tend to generate a lot of redundant information. They
generate many constraints and are inefficient for
creative new solutions (Burt 1992). Comparing den-
sities of networks of quite different sizes is difficult, as
large networks tend to be sparse. A comparison in
terms of mean degrees is a better alternative in such
cases. The second is network centralization. In con-
nected networks, high centralization corresponds with
a high variance of the degrees of the points. Snijders
(1981) derived the maximal possible values of
the variance, given the number of points or given
the number of points and lines. He also derived
the expected variance for different null models under
thesametwoconditions.Thismakesagoodcomparison
of centralization possible in networks of different sizes
and densities. The third is clustering and segmentation.
A simple measure of segmentation is S

�
, the number of

pairs of points at distance two or higher divided by the
number of pairs of points at distance three or higher
(Baerveldt and Snijders 1994). Closely connected to
the question of clustering and segmentation is the
detection of dense clusters in a network.

2.4 Detection of Equi�alent Sets

Whereas in the detection of dense clusters the emphasis
lies on the relationships, analysis of equivalence is
focused on the detection of similar positions of points
in the network. The basic idea behind equivalence is
that two or more points with a similar position in the
network have the same opportunity structure. Two
points are structurally equivalent if and only if they
have identical sets of points to which they have
outgoing relationships and from which they have
incoming relationships. If more types of ties are
considered, this should be the case for each type. Two
points are regularly equivalent if the points with which
they are directly connected are themselves equivalent
rather than identical. For example, in a hierarchical
organization, chiefs of different production units
supervise different individuals, but their place in the
organization is identical. They probably have the same
incentive structure. In these cases regular equivalence

represents the theoretical notion better than structural
equivalence. Depending on the definition of the
desired equivalence, many types of regular equivalence
have been distinguished. Everett and Borgatti (1994)
give a general definition of equivalence and show that
all types, including structural equivalence, are specifi-
cations of a common class. As strict structural or
regular equivalence is unlikely to occur in reality,
methods have been developed to detect equivalent sets
based on similarity measures between positions.
Methods differ in terms of the type of similarity
measure used and in terms of the grouping method to
arrive at a partition of the points in more or less
equivalent sets.

2.5 Statistical Models for Static Network Analysis

Statisticalmodels for social networks aremore difficult
to derive because the relationships between the points
cannot be treated as independent observations. Un-
biased estimation of parameters is only possible by
taking these dependencies into account. Consequently,
maximum likelihood estimation is often not possible
and estimation methods have to be used that are based
on computer-simulated approximations. Dependen-
cies between relationships also complicate the choice
of null models. An illustration of the latter is the
statistical analysis of local structure in networks,
known as the triad count. The triad count aims to
investigate which types of triads are overrepresented
and which ones are underrepresented in a network.
For example, if friendship choices tend to be transitive,
then triads with intransitive choices tend to be under-
represented while triads with transitive choices tend to
be overrepresented. From empirical studies, it is well
known that individuals tend to differ systematically in
terms of the number of friendship choices they make
(activity) and receive (popularity). Moreover, friend-
ship choices tend to be reciprocal, i.e., mutual choices
tend to be overrepresented. Ideally, testing transitivity
in friendship networks should be tested against a null
model that conditions for the outdegrees, indegrees,
and the number of reciprocal choices in a network.
Recent statistical models, based on simulated approxi-
mations, do so, but in the earlier models either null
models were used that only take the number of mutual
choices into account (e.g., the MAN null model) or the
outdegrees and�or indegrees of the points. Any linear
combination of triad types can be tested against these
null models, thus enabling the testing of different
characteristics of local structure (Holland and
Leinhardt 1975).

Most recent statistical models start from the as-
sumption that the relationship between any two points
A and B can be described by four states: a reciprocal
choice, an asymmetric choice from A to B, an
asymmetric choice from B to A, and no choice. The
four states can be seen as a realization of a stochastic
process. They estimate for each point a sender (ac-
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tivity) and a receiver (popularity) parameter and for
the network as a whole a density and a reciprocity
parameter. Later models also include the estimation of
higher order parameters, like triadic dependencies as
e.g., transitivity (Wasserman and Pattison 1996).
Subsequently, a type of logistic regression makes it
possible to explain variation of these parameters over
individuals and subgroups (Lazega and Van Duijn
1997). For example, assume girls (sex equals 1) tend to
make more friendship choices than boys (sex equals 0).
A positive sender effect of sex implies a larger
probability of a relationship from a high scoring point
on that variable (a girl) than from a low scoring point
(boy) to some other point. Density and reciprocity
effects are often defined by the (absolute) differences of
the scores of the points on the variable. If boys and
girls tend to make more friendship choices within their
own groups, we find a negative effect of the absolute
difference of the sex scores on the density parameter.

2.6 E�olution and Network Dynamics

In network evolution, two processes take place sim-
ultaneously. On the one hand, social actors shape the
network by initiating, constructing, maintaining, and
breaking up relationships. On the other hand, attri-
butes (behavior, opinions, attitudes) of social actors
are partly shaped by their relationships. Increasingly,
Markov models are used for the analysis of network
change, and spatial autocorrelation models for in-
fluence processes. Integration of the two processes
requires further integration of theory and statistical
testing. The first steps in this direction have been
taken.

Holland and Leinhardt (1977) introduced Markov
processes as the general framework for stochastic
models of network evolution. The basic idea of
Markov models is to conceive the social network
structure as changing from one state into another over
time. The unit of analysis is usually the dyad with its
four possible states (see above). The parameters that
govern the process concern the likelihood of transition
from one of these four states into another. The original
Markov models assume that the parameters are
stationary over the whole process and that the popu-
lation is homogeneous. Recent models have consider-
ably increased the analytic possibilities of Markov
models by eliminating these strongly limiting assump-
tions. Now, change parameters may well be dependent
on the stage of network development and different
for pairs within and between subgroups (Leenders
1996). An important next step is Snijders’ integration
of Markov models with random utility models, thus
realizing a much stronger link between theory and
statistical testing (Snijders 1996). In these models, ran-
dom utility modeling is used to derive which network
characteristics or interactions between individual and
network characteristics are likely to produce high
utility and thus are likely to govern network change.

For each of these utility components, parameters are
estimated indicating their strength.

Spatial autocorrelation models, such as those pro-
posed by Doreian et al. (1984), Friedkin and Johnsen
(1997) and Leenders (1997), are often used to model
the influence process. In the most commonly used
spatial autocorrelation models, it is assumed that
influence on an individual characteristic (like beha-
vior, opinion, or attitude) is only partly determined by
the relationships in a network (estimated by the
parameter α). The other part depends on other
individual characteristics, like one’s own background
characteristics. The network part of social influence is
assumed to be determined by a matrix of weighted
influence relations where the total incoming influences
on an actor sum to 1.

3. Conclusion

Since the early 1970s there has been impressive
cumulative progress in social network analysis and
research. From a rather isolated field, strongly ori-
ented to descriptive structural and static analysis,
social network analysis has grown into a well-
embedded field, widely accepted as highly important
for solving central theoretical problems of cooperation
and coordination. With the growing importance of
social networks in the information society with virtual
communities developing in many segments of society,
its importance and contributions to theoretical solu-
tions can only grow. Issues of scope are challenging.
Objects of study will vary from small group networks
to social networks of billions of points. New tech-
niques to visualize networks are also challenging.
These allow certain structural characteristics to be-
come visible and the effects of changes on these
characteristics to become transparent. These develop-
ments can be followed by linkingwith the international
virtual community of INSNA (the International Net-
work for Social Network Analysis) and the links to be
found there (http:��www.heinz.cmu.edu�project�
INSNA).

See also: Coleman, James Samuel (1926–95); Cooper-
ation: Sociological Aspects; Exchange: Social; Game
Theory; Influence: Social; Integration: Social; Interor-
ganizational Relationships and Networks; Macrosoci-
ology–Microsociology; Network Analysis; Networks
and Linkages: Cultural Aspects; Rational Choice
Theory in Sociology; Social Capital; Social Networks
and Gender; Solidarity, Sociology of; Structure:
Social; Trust, Sociology of
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Neumann, John von (1903–57)

John von Neumann was born Janos Neumann on
December 28, 1903. He was the eldest son of Miksa
(Max) Neumann and Margit (Margaret) Kann. The
family prospered in the last decades before World War
I. Max Neumann was a lawyer who was well known in
banking circles, and he was later a banker. He was
subsequently ennobled, hence the ‘von’ in John’s
name.

Max Neumann instilled his ardent love of high
culture into his children. In the atmosphere in which
John spent his childhood, his phenomenal precocious-
ness in mathematics was soon discovered. His gym-
nasium teacher pointed out to John’s father that there
was no point in John’s studyingmathematics in school.
Mature mathematicians were engaged as private
tutors. His first paper, written jointly with one of
them, appeared in 1922. John was recognized as a
professional mathematician before he was 18.

After receiving his matura, von Neumann enrolled
as a mathematics student in the University of Buda-
pest. However, he did not attend classes and he only
appeared at the end of each semester to take exami-
nations. He was simultaneously enrolled first at the
University of Berlin, Germany then in the Eidgenos-
sische Technische Hochschule in Zurich, Switzerland.
He received his doctorate in mathematics from the
University of Budapest and the degree of Diplom-
ingenieur in chemistry from the Eidgenossische Tech-
nische Hochschule almost simultaneously. The study
of chemistry was probably motivated by the increasing
importance of its applications in military technology.
Toward the end of his life, von Neumann’s most
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brilliant contributions were closely related to the
development of weaponry.

Von Neumann’s professional career falls roughly
into three periods. He spent five years in Weimar,
Germany (the period between the monarchy and the
Third Reich) as Pri�atdozent in Berlin and Hamburg.
Recognizing the impending Nazification of Germany,
he accepted a visiting professorship at Princeton
University and emigrated. Subsequently he joined the
newly founded Institute for Advanced Studies. The
depression decade roughly marks the second period,
when hemade hismost brilliant contributions to math-
ematics and to mathematical physics. In the last
period, emphasis shifted to applied mathematics,
particularly to aerodynamics and the physics of
explosions and implosions, the development of nuclear
weapons, and of electronic computers. His academic
affiliation remained with the Institute of Advanced
Studies. However the locale of his most intense
preoccupation was Washington, where his contri-
butions to US military might were fully appreciated.
On one of his last public appearances President
Eisenhower presented himwith theMedal ofFreedom.

In Norman Macrae’s biography of von Neumann
(1992), the last chapter is aptly entitled ‘With
Astounding Influence.’ The final scene is at the
Walter Reed Hospital in Washington.

The great and important now flocked to his bedside.
It was known that Johnny’s illness might lead to his
talking in his sleep, and Colonel Ford was told to place
soldiers to ensure that he did not shout out military
secrets. Von Neumann died on February 8, 1957.

An obituary by S. Ulam, a close friend and
colleague, in theBulletin of theAmericanMathematical
Society lists titles of 125 publications and of 17
abstracts of papers presented to the American Math-
ematical Society (1958). The list ranges over all major
fields of mathematics and some of physics, for example
quantum theory and statistical mechanics. Von
Neumann’s doctoral dissertation was on axiomatiz-
ation of mathematics based on set theory, a subject he
taught at age 11 to 12-year-old future Nobel laureate
Eugene Wigner. This branch of mathematics seems to
provide access to the way von Neumann viewed the
functioning of the human mind at its best.

A prevalent view of mathematics (among non-
mathematicians) is that mathematical concepts are
essentially abstractions of experiences with the physi-
cal world. Von Neumann has on occasions expressed
that view; and this seems strange, since his earliest
dedication, manifested in his doctoral dissertation,
was to the foundations (or axiomatization) of math-
ematics, which represents, perhaps more than any
other branch, a complete break with concrete, sense-
induced experiences. All universally recognized math-
ematical knowledge is gained from deduction alone,
which is from chains of reasoning about what one
assertion implies about another. Empirics plays no
role whatsoever in this process.

David Hilbert, arguably the most outstanding
mathematician of the nineteenth century, ‘bequeathed’
to mathematicians 23 problems to be solved in the
course of the twentieth century. One of them was the
‘axiomatization’ of all mathematics, that is, a follow-
up of Euclid’s feat in geometry. This task appeared
challenging, because of difficulties that arose in the
highly original work of Georg Cantor on the arith-
metic of so-called ‘transfinite’ numbers. It seemed
as if paradoxes or, perhaps, even gross-contradictions
appeared in that theory. The only way to clear them up
was to axiomatize the entire realm of mathematics on
the foundation of its most basic concept—that of a set,
thus reducing all mathematical propositions to state-
ments about relationships among sets.

Hilbert, who was markedly enthusiastic about
Cantor’s work, was convinced that such axiomatiz-
ation could be accomplished. Other distinguished
mathematicians, notably Hermann Weyl and L. E. J.
Brouwer, thought it could not and recommended a
revisionofmathematics thatwould ‘delegitimize’ some
of its most important branches (mostly dealing with
continua). Von Neumann sided with Hilbert (who, in
turn, recognized young von Neumann as a rising star)
and undertook the task, which Bertrand Russell and
Alfred North Whitehead had undertaken at the turn
of the century and failed. Von Neumann also failed. In
1931 the problem was solved, if an impossibility proof
can be regarded as a solution, by Kurt Go� del, who
showed that any mathematical system of complexity
comparable to that of elementary arithmetic or greater
must contain propositions that cannot be shown to be
either true or false. Yet it was von Neumann’s
unsuccessful effort to solve the problem bequeathed by
Hilbert that in a way helped him lay the theoretical
foundations of computer technology. He adopted
Go� del’s cataloguing of logical statements as numbers
by cataloging computer instructions as numbers.

Von Neumann’s preoccupation with the founda-
tions of mathematics suggests that his philosophy of
scientific cognition (it seems he recognized no other
kind) was based on ‘reductionism.’ The merging of
conceptual repertoires and methodologies of two
disciplines, whereby one with fewer concepts absorbs
the one with more, exemplifies reductionism. The best
known example is the reduction of chemistry to
physics. For example, the fundamental conceptual
building blocks of classical chemistry were originally
the elements. These differed qualitatively. Their
combinations into compounds and, conversely, the
break up of compounds into elements were the
principal events constituting chemical processes. With
the discovery of the periodic table and of the internal
structure of atoms, the properties of elements were
described in quantitative terms (e.g., numbers of
electrons, protons, etc., characterizing the atoms of
elements), and the basic events were explainable by
physical laws. Thereby, much of chemistry was
‘reduced’ to physics, a more rigorous science. Eventu-
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ally physiology was reduced to biochemistry, parts of
psychology to physiology. In economics, reduction of
macroeconomics (behavior of large economic systems)
to microeconomics, that is, the behavior of homo
economicus (a postulated ‘atom’ of economic activity)
is in the spirit of reductionism.

Von Neumann’s work in this spirit was particularly
fruitful. For example the conception of a human brain
as a computer is certainly a reductionist step, since
computer science is much more rigorous, that is, more
mathematical than traditional cognitive psychology or
the physiology of the nervous system. In general, the
‘mathematization’ of any discipline is in the spirit of
reductionism. So it was with von Neumann’s most
important contribution to the social sciences, the
discipline of which he undisputedly laid the foun-
dation, namely, the theory of games.

Game theory can be clearly seen as a branch of
decision theory in which more than one rational
decision-maker (or ‘actor’) are involved. The proto-
types of games examined in the theory comprise so-
called ‘games of strategy’ such as chess, go, bridge,
poker, etc., that is, contests in which facility in formal
reasoning is decisive. Of special interest are ‘two-
person constant sum games,’ in which the sum of the
payoffs to the respective players is constant in all
outcomes: the more one wins, the less the other wins or
the more he loses. Hence, the interests of the two
players are diametrically opposed.

It is in the spirit of reductionism that von Neumann
built up the theory of economic behavior, on a
foundation provided by the theory of the two-person
constant sum game. In his treatment of so-called
‘cooperative’ n-person games (n� 2), some of the
players may form a coalition and coordinate their
strategies so as maximize their joint payoff. It is then in
the interest of the remaining players to form their own
coalition. If the n-person game is constant sum, then
the game between the two coalitions is essentially a
two-person constant sum game. If the sum is not
constant, a ‘dummy’ player can be added whose
winnings or losses in each outcome compensate for the
differences, making the game constant sum. In this
way, a theory of the ‘cooperative’ n-person game
reduces to a game of completely opposed interests.

Von Neumann’s great achievement was the proof of
the so-called ‘minimax theorem.’ It asserts that every
two-person constant sum game, in which a finite
number of strategies are available to each player has a
‘solution,’ expressible as the outcome resulting from
an independent choice by each player of a particular
strategy, pure or mixed. A pure strategy is essentially
an adoption of a plan to make a particular ‘move’
among those permitted by the rules in each of the
possible situations that may occur in the course of the
game. A mixed strategy is a probabilistic mixture of
pure strategies. This concept was already introduced
by E. Borel in 1921, but illustrated only in special
cases. Von Neumann proved the general existence

theorem in 1928. Theory of Games and Economic
Beha�ior, co-authored with Oscar Morgenstern (1944)
very soon attracted the attention of the American
military establishment as a possible foundation of a
mathematically precise rational conduct of conflict.

The minimax corresponds to what military strat-
egists call the ‘worst-case scenario,’ the assumption
that the enemy doesn’t necessarily act so as to achieve
the best possible outcome for himself but rather to im-
pose the worst possible outcome on you. In situa-
tions analogous to the two-person constant sum game
the two goals are identical, since confrontation of ene-
mies is most naturally modeled by a constant sum
game. The situation in so called ‘neoclassical’ econo-
micsissimilar.Atthefoundationofitsreductionisttheor-
etical framework is ‘methodological individualism,’
which P. H. Wicksteed (1933), perhaps to avoid
the pejorative connotations of ‘egoism,’ called ‘non-
tuism’—the overriding goal of maximizing one’s
own payoff. As a result of impersonal market forces
(Adam Smith’s ‘invisible hand’) an economic sys-
tem so modeled is shown with mathematical rigor
to tend toward an ‘equilibrium,’ assuming this to be
the best attainable condition for everyone concerned.
In this way von Neumann’s minimax theorem ap-
peared to provide not only an idealized model of
‘rationally conducted conflict’ but also a justification
of a Hobbsian ‘competition of every one with every
one else.’

To the extent that some references are made in
military doctrines to human behavior, these can be
arguably included in the subject matter of the social
sciences. Economics is unequivocally regarded as a
branch of social science, indeed the most theoretically
rigorous one. Thus, von Neumann’s and Morgen-
stern’s treatise can be justifiably celebrated as
a most impressive contribution to social science.
Paradoxically, an even more impressive contribution
can be discerned in the pursuit of answers to questions
that were not raised in the treatise but were inspired by
it, namely, in the course of analyzing non-constant
sum games.

As has been said, the US military establishments
quickly recognized the potential of game theory in
developing a ‘science of rationally conducted conflict.’
Generous support of further research was not long in
forthcoming. Workers in the field were invited to the
think tank established by the Rand Corporation.
Attention was focused on experimental verification of
theoretical predictions generated by game theory.
Note that laboratory experimentation with a real
economic system is practically impossible, while such
experimentation on people playing specially designed
games is easy, cheap and, most importantly, repro-
ducible.

The results of the early experiments with non-
constant sum games were disappointing. They in no
way confirmed systematically the predictions of game
theory based on the minimax principle. Neither did
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they systematically refute them in a way that would
suggest a generalization of the theory to explain the
discrepancy. However, a result was observed dem-
onstrating a ‘serendipity’ effect—finding something
more valuable than what was originally sought.
Namely, a game was discovered that was soon called
Prisoner’s Dilemma, now a byword in the vocabularies
of economics, social psychology, sociology, political
science, management science, peace research, peace
education, and philosophy. The game was discovered
by M. M. Flood (1952) and M. Dresher and christened
by A. W. Tucker, followers of von Neumann’s leads.
The name of the game stems from the following anec-
dote.

Two men are arrested on suspicion of burglary.
There is not enough evidence to convict them unless at
least one confesses. They can, however, be convicted
of a lesser crime—possession of stolen goods, which
carries a lighter sentence. If only one confesses, he is
not prosecuted, while the other is given the most severe
sentence. If both confess their sentence is reduced. If
neither confesses, both get the lightest sentence (for
the lesser crime). It turns out that it is in the interest of
each to confess regardless of whether the other
confesses or not. However, if both confess, both are
given longer prison terms than if neither confesses.

The paradox brings out the distinction between
individual and collective rationality. There are in-
numerable situations where this distinction is dra-
matically demonstrated. If a fire breaks out in a
crowded theater, it is in every one’s interest to get to an
exit as quickly as possible. If all act ‘rationally,’ all
may perish. It is in the interest of each fishing fleet to
maximize its catch. If each acts ‘rationally’ there may
soon be no fish to catch. It is in each of two hostile
powers’ interest to be stronger than the other is. An
escalating arms race may lead to a disastrous war,
which both wanted to avoid.

There is no indication that von Neumann was aware
of the ‘paradox of rationality’ revealed by Prisoner’s
Dilemma, although the basic idea was expressed over
a century before the publication of Theory of Games
and Economics Beha�ior (1944) by von Neumann and
Morgenstern. Having determined the equilibrium
point of a market controlled by a duopoly, A. A.
Cournot wrote in 1838:

… si les deux producteurs s’etaient entendue [emphasis in the
original], la valeur de ... [price calculated on the basis of the
agreement] aurait assigne� a� chacun un revenu plus grand que
celui qu’ils obtiendront avec la valeur de … [price determined
by the duopolists independently] Cournot 1838.

According to Merril Flood, who called von
Neumann’s attention to the paradox, the latter ad-
mitted that the Prisoner’s Dilemma was a challenge to
the minimax principle but did not take seriously the
results of the Flood-Dresher experiment, which did
not support the minimax (equilibrium) solution.

Two years after von Neumann’s death, systematic
experimentation with games similar to the Prisoner’s
Dilemma began in the USA and spread worldwide. It
gave rise to a current contrary to that originating in the
so-called ‘rationalityparadigm’which sought to reduce
all aspects of human behavior to manifestations of
self-interest and all ‘rational’ behavior to cost-benefit
analysis. Von Neumann evidently thought within the
framework of that paradigm. In his opinion, the fact
that 40,000–50,000 annual traffic fatalities are toler-
ated in the USA indicates that this is an acceptable
price to pay for the privilege of driving private
automobiles. In the same spirit, he advocated ac-
celeration of the arms race, on the grounds that if the
Soviet Union got ahead, it would be more likely to
launch a preventive nuclear strike against the USA.
Apparently the opposite hypothesis (that the party
behind might be more likely to launch a preventive
war) did not occur to him.

How, then, can the suggestion be justified that the
theory of games launched a movement in the social
sciences transcending the reductionist model of the
human condition? Recall the seemingly unassailable
finality of the Newtonian paradigm resting on the
metaphysics of a Euclidian three-dimensional space,
independent flow of time, and an all-pervasive ether,
defining an absolute system of coordinates. This
paradigm was overthrown in the course of a few years
by the relativity and quantum revolutions. The point is
that the success of non-Newtonian physics was due to
the clear axiomatization (except for implicit meta-
physical postulates, such as independence of space and
time) of the Newtonian paradigm. It was clear just
what ‘axioms’ had to be dropped, generalized, or
supplanted by others to account for phenomena
inexplicable within the old paradigm. For example,
the (implicit) postulate of an absolute system of
coordinates was supplanted by the (explicit) postulate
of the constancy of the speed of light with respect to all
systems of coordinates. In quantum mechanics, the
independence of physical events from acts of ob-
servation (implicit in the Newtonian system) was
supplanted explicitly by the Uncertainty Principle,
incompatible with that assumption. Thus, the ‘rev-
olution’ triggered by the Prisoner’s Dilemma was
fueled by the clear axiomatization of the rationality
paradigm as manifested in von Neumann’s and
Morgenstern’s theory of games. In particular, Pareto-
optimality (maximization of common rather than
individual gain) supplanted the ‘non-tuism’ of neo-
classical mathematical economics.

Also noteworthy is the ‘reflexive’ model of man
developed by Vladimir Lefebvre (1998), in which the
(implicit) assumption of ‘non-tuism,’ namely that
the thought processes of interacting individuals are
independent, is supplanted by a ‘mirror image’ as-
sumption. An actor is assumed to be able to mentally
reconstruct another actor’s thoughts and feelings and,
regarding him as his own ‘mirror image,’ acts ac-
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cordingly. In the light of this model the cooperative
solution of the Prisoner’s Dilemma and similar games
is rigorously deduced.

In this way, Max Weber’s conception of ‘empathic
(sic!) understanding’ as an epistemological principle in
the social sciences was revived. The dogma of ‘value-
free’ social science was revealed as an analog of the
Newtonian axiom of independence of observations
from the act of observation. It appears that social
science, no matter how rigorous, cannot be value free,
because social self-observation plays a crucial part in
its epistemology and inevitably generates value-
oriented conclusions.

See also: Altruism and Self-interest; Artificial Intel-
ligence: Connectionist and Symbolic Approaches;
Artificial Intelligence in Cognitive Science; Artificial
Intelligence: Search; Axiomatic Theories; Decision
and Choice: Economic Psychology; Decision and
Choice: Paradoxes of Choice; Decision-making Sys-
tems: Personal and Collective; Decision Theory: Baye-
sian; Decision Theory: Classical; Economics, History
of; Game Theory; Game Theory and its Relation to
Bayesian Theory; Game Theory: Noncooperative
Games; Group Decision Making, Cognitive Psycho-
logy of; Individual�Society: History of the Concept;
Individualism versus Collectivism: Philosophical
Aspects; Interest, Psychology of; Military Psychology:
United States; Philanthropy, Economics of; Prisoner’s
Dilemma, One-shot and Iterated; Rational Choice
Explanation: Philosophical Aspects; Rational Choice
Theory: Cultural Concerns; Reduction, Varieties of;
Science, Technology, and the Military
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A. Rapoport

Neural Circuits: Models of Emergent

Functions

Information about the external world and internal
actions is represented in the brain by the activity of
large networks of heavily interconnected neurons, that
is, neural circuits. To be efficient, this representation
requires neuronal circuits to perform certain functions
which cannot be performed by single neurons. In this
article, some of the current models of emergent
functions of neural circuits are described.

1. Single Neurons and Neural Networks

To some extent, a neural circuit can be viewed as a
complex electronic device. Every part of the device
(e.g., transistor)maypossess rather complex character-
istics, yet only the whole device can perform the
function for which it is designed. This distinction is
even more striking in the case of neural circuits, where
the parts of the device, the single neurons, in many
cases exhibit a remarkable degree of uniformity. For
example, pyramidal cells of the hippocampus, which
carry the representation of space, are similar to each
other in terms of their anatomical and physiological
properties. It appears therefore that a major factor
that determines the emerging functional properties of
neural circuits is the connections between the neurons
in the network. The relation between connectivity and
function is the main problem addressed by the models
which are described below.

A single neuron exchanges information with other
neurons by generating a sequence of sharp repolariz-
ations of its membrane, called action potentials, which
propagate along the neuron’s axon until they reach the
target neurons. Since every action potential has a
largely stereotyped shape, it does not contain any
specific information about the state of the neuron.
Instead, it is believed that all of the information is
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represented in the neuron’s spike train, that is, the
sequence of times at which action potentials are
emitted. Inmost of themodels, this is further simplified
into a firing rate, that is, a rate with which a neuron is
emitting its action potentials (some of the models
however consider the timing of every single action
potential to be informative; see, e.g., Hopfield 1995).
Once the action potential of a neuron arrives at its
destination, its effect can be either increased or
decreased depolarization of the target neuron’s mem-
brane potential. These two opposing effects are called
excitation and inhibition, respectively. In many parts
of the brain each target neuron is subject to excitation
and inhibition effects from thousands of other
neurons, and responds by generating its own spike
train in a particular time window (Abeles 1991).

The amplitudes of the excitatory and inhibitory
influences differ widely and define the strengths of the
corresponding connections. It is the distribution of the
connection strengths across the neural network which
enables it to perform a particular function. Since the
strength of the connections is not a fixed quantity but
can be modified as a result of development and�or
experience, this mechanism also allows for the ac-
quisition of a certain function with experience, which
therefore constitutes the neural basis of learning and
memory (see, e.g., Implicit Learning and Memory:
Psychological and Neural Aspects)

2. Main Network Paradigms

Understanding the emergence of functions from con-
nectivity in neural networks is a subject of active
research. This research has resulted in the formulation
of numerous models, each characterized by various
degrees of generality and biological realism. Since the
emphasis is put on the role of connectivity, a highly
simplified description of single neurons is adopted in
most of the models. Usually, a single neuron is
modeled as an input–output element which integrates
excitatory and inhibitory influences from other
neurons in the network and transforms them directly
to its firing rate
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where R
i
stands for the rate of the i-th neuron in the

network and J
ij
denotes the strength of the connection

between neurons j and i. The total input which the
neuron receives is divided in two components: I

i
,

which is due to the influences coming from the other
neurons in the same network, and Iext

i
, resulting from

the activity in other areas of the brain. Finally, the
input is translated into the neuron’s rate at the next
time step by a gain function g(I ). Typically, the gain
function is a continuous, monotonically increasing

function of its input, such as, for example, a sigmoid or
a threshold-linear function. In some of the more
realistic models, a spike train is produced as an output.
This approach is broadly called connectionism (Mc-
Clelland et al. 1986).

As an individual neuron can be considered as an
input–output element transforming inputs into output
rate, so the whole network can be viewed as transform-
ing its external inputs, Iext

i
, into the firing rates of the

neurons. Specifying the rates of all of the neurons in
the network defines the corresponding network state of
activity. The additional complexity brought by the
presence of the set of connection strengths however
makes the global transformation from external inputs
to the network states much richer than the one
occurring at the single neuron level. In particular, the
network can even display the dynamic behavior which
is to a large degree autonomous and is only partially
influenced by external inputs. It is this property which
enables new functional behaviors to emerge in neural
circuits.

Some of the major network paradigms that were
formulated in the framework of connectionist
modeling are described below. They are classified
according to the architecture of the connections. In the
feed-forward networks, the neurons can be divided in
an ordered sequence of distinct layers, such that all of
the connections originating from the neurons of a
particular layer only target the layers which are higher
up the stream. Importantly, neither feed-back con-
nections from upper to lower layers, nor recurrent
connections within the layers are allowed. The lowest
layer usually contains the neurons which are receiving
the external inputs, while the highest layer is the one
where the output neurons are located. Another type of
network which will be described is the recurrent
network where information from a single neuron can
return to it via the connections which form so-called
feedback loops. The division of the network into
distinct layers is therefore not possible, and the whole
network must be considered as one layer in which both
input and output neurons are located.

2.1 Feed-forward Neural Networks

In these networks, information flows in one direction
from the input layer to the output layer, without
feedback loops. This arrangement of connections does
not allow the network to exhibit an autonomous
dynamics, and the activity of output neurons is
therefore completely determined by the inputs in a
finite number of time steps. In other words, a feed-
forward network realizes a certain mathematical
function on its input

O� f (I ) (2)

The precise form of this function depends on the
architecture of the network (the number of layers,
the number of neurons in each layer, etc.) and the
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distribution of strength of connections between the
layers. The simplest feed-forward network is a famous
perceptron, which is also the first studied neural
network (Rosenblatt 1962). It consists of an input
layer and a single output neuron. The mathematical
function which it realizes has, therefore, the following
form

o� g
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F

�
i

J
i
I
i

G

H

(3)

It was shown that only a limited family of functions
can be realized with the simple perceptron, but adding
intermediate layers of neurons expands it to include
practically every mathematical function. Effective
learning algorithms for feed-forward networks have
been developed, the most widely used being the so-
called back propagation of errors. This allowed
numerous practical applications of feed-forward net-
works.

Another prominent feed-forward network para-
digm, which also contains some elements of recurrent
processing, is the self-organizing feature map, devel-
oped by Kohonen (1984). It attempts to account for
the ubiquitous presence of feature maps in the neo-
cortex of the mammalian brain, ranging from the
retinotopic map in the visual cortex to the topographic
representation of the body in the somato-sensory
cortex. From the functional perspective, the network
allows extraction of low-dimensional features from
the set of multidimensional inputs, and maps them to
an array of output neurons arranged in a low-
(typically one or two-) dimensional sheet in a topo-
graphic manner, such that the distance relations in the
space of the inputs is represented as distance relation-
ships between the neurons in the output layer.

This is achieved by numerous presentations of
inputs and gradual update of feed-forward con-
nections. At every presentation of the (high-dimen-
sional) input, I, the excitation received by each neuron,
occupying the site r at the output layer, is given by
the scalar product �

i
J
ri
I
i
� J

r
I, where J

r
is a vector of

the neuron’s connection strengths. The crucial step
of the learning algorithm is finding the neuron which
receives the maximum excitation for a given input.
After this is done (let’s says s is the site with the
maximum excitation), feed-forward connections are
modified in a Hebb-like manner, but only for the
output neurons which are located in the neighborhood
of s

δJ
r
� εIh (r�s) (4)

where the function h(r�s) is such that it selects the
neighboring sites which are participating in the current
update, for example
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This learning rule guarantees that neighboring
neurons tend to update their connections in response
to similar inputs, and thereby develop the selectivity to
similar features. Self-organizing feature maps have
been applied successfully to model the appearance of
ocular dominance and orientation selectivity maps in
the primary visual cortex (Erwin et al. 1995).

2.2 Recurrent Neural Networks

In these network models, the emphasis is put on the
functions which emerge from the recurrent con-
nections between the neurons in a single layer. As
opposed to feed-forward networks, recurrent net-
works may have nontrivial autonomous dynamics,
since activity can propagate along the feedback loops
independently of the external input. The most famous
and well studied model of this type is associative
memory (see Implicit Learning and Memory: Psy-
chological and Neural Aspects) This paradigm goes
back to the classical ideas of Hebb on neuronal
ensembles and synaptic plasticity (Hebb 1949), and
was reinvigorated in the highly influential paper by
Hopfield (1982). It is based on the observation that
under some choice of the connections, the network
described by Eqns. (1) can sustain various nontrivial
activity states without the presence of external inputs.
On the intuitive level, this can come about from the
mutual excitation within a group of neurons, resulting
in the activity reverberating across this group without
ever extinguishing itself. On the mathematical level,
this property manifests itself in the presence of many
stable stationary solutions to the nonlinear Eqns. (l)
with different subgroups of neurons having nonzero
rates. The corresponding network states are often
called attractors. Every attractor state can be reached
autonomously by the network provided that the initial
state has a large enough degree of overlap with it, that
is, sufficiently many shared neurons with nonzero
rates. This process can be identified with an associative
recall of stored memories from initial cues containing
only partial information. For instance, a telephone
number can be recalled after several first digits are
provided. As shown in the original paper by Hopfield,
the sufficient condition for the network to have
stationary attractors is the symmetry of the con-
nections, that is, the condition that any pair of neurons
has reciprocal connections of equal strength. More
importantly, for any ‘random’ choice of putative
memory states, Rµ

i
, one can propose the distribution of

connections which makes them attractor states of the
network

J
ij
��

µ

(Rµ

i
��R�) (Rµ

j
��R�) (6)

where summation is performed over the set of putative
memories. This construction also suggests a way in
which connections could be modified during the
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learning. For each new memory, the corresponding
state should be imposed on the network by external
inputs.

Then, for every pair of neurons, the strength of
the corresponding connection is modified by adding
the product of the terms, each of which depends on the
activity levels of the respective neurons. At the end, the
distribution of the connection strengths depends on all
of the memories, but does not depend on the order in
which they were stored in the network. This learning
algorithm was first envisioned by Hebb and subse-
quently gained neurophysiological confirmation. Al-
though some of the features of the Hopfield model,
such as the symmetry of connections, are not bio-
logically plausible, subsequent studies showed that
they can be relaxed without destroying the perform-
ance of the model (Amit 1989, Hertz et al. 1991).

More recently, associative memory networks were
directly confronted with experimental results on
delayed memory tasks in monkeys. In these experi-
ments, the task of the monkey is to compare the
sample and the match stimuli which are separated by
the delay period of several seconds. In several cortical
areas, neurons have been found which exhibited
elevated firing rate during the delay period, which was
selective for the sample stimulus, but only if this
stimulus was seen many times in the past during
training. These experiments provided a wealth of
quantitative information about the persistent activity
patterns in the brain, which were reasonably repro-
duced in the model (Amit 1995).

Nonstationary states of recurrent networks can also
be of functional significance. In particular, introducing
temporal delays in the connections, one can obtain the
solutions where the network exhibits a set of trans-
itions between the attractors stored in a temporal
sequence (Kleinfeld and Sompolinsky 1988). This
property can be used, for instance, in storing a
sequence of motor commands associated with a
particular action. On the more general level, it was
shown that recurrent networks can learn all kinds of
time-dependent patterns, both periodic and aperiodic.

Another class of recurrent neural networks was
developed in order to model the representation of
continuous features rather then discrete sets of mem-
ories. In particular, coding of the direction of hand
movements in the motor cortex, orientation of stimuli
in the visual cortex, and spatial location of the animal
and direction of gaze were all proposed to involve the
networks with continuous sets of attractor states. This
property of the network arises from a special structure
of connections, in which neurons with preference for
similar features are strongly connected. For example,
for neurons in the visual cortex which prefer stimuli
oriented at the angles θ

i
(�90�� θ

i
� 90�), the dis-

tribution of connection strengths was proposed to be
of the form

J
ij
� J

�
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Figure 1
A multilayer, feedforward neural network. Information
is coming to the input layer and then flowing towards
the output layer without encountering feedback loops
(reproduced by permission of the Center for the Neural
Basis of Cognition from Parallel Distributed Process-
ing: Exploration in the Microstructures of Cognition,
Vol. 1: Foundations, 1986, p. 320)

This structure of connections combines the effects of
synergy between neurons with similar preferences
(first, excitatory term) and global competition for
activity (second, inhibitory term). As a result, the
network possesses a set of marginally stable attractors,
such that in every attractor the activity is localized on
a group of neurons with similar preferences, the rest of
the network being in the quiet state. External input
serves to evoke a particular attractor out of a set
possessed by the network, for example, oriented visual
stimulus evokes the activity profile centered at the
corresponding neuron. The precise shape of the profile
of activity is determined by properties of single
neurons (responsiveness) and parameters of inter-
actions, but largely is independent on the variations in
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Figure 2
A recurrent neural network, consisting of a small
ensemble of eight processing units. In addition to
external inputs and outputs, each unit has feedback
connections to other units in the network, as indicated
by the branches of the output lines that loop back onto
the input lines leading into each unit (reproduced by
permission of the Center for the Neural Basis of
Cognition from Parallel Distributed Processing:
Explorations in the Microstructure of Cognition, Vol. 2:
Psychological and Biological Models, 1986, p. 174)

the input which evokes it. This property of networks
with continuous attractors may account for such
peculiar effects as invariance of orientation tuning to
the contrast of the stimuli (Sompolinsky and Shapley
1997), persistence of space-related activity in hip-
pocampus in total darkness (Tsodyks 1999), and
stability of gaze direction in the darkness (Seung
1996), which are difficult to explain in the more
traditional, feed-forward models (see Figs. 1 and 2).

See also: Artificial Neural Networks: Neurocom-
putation; Cognitive Functions (Normal) and Neuro-
psychological Deficits, Models of; Linear Algebra
for Neural Networks; Network Models of Tasks;
Neural Networks and Related Statistical Latent Vari-
able Models; Neural Networks: Biological Models
and Applications; Neural Networks, Statistical
Physics of; Neural Systems: Models of Behavioral
Functions
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M. Tsodyks

Neural Development: Mechanisms and

Models

How a single cell develops into a richly structured
organism, capable of processing highly complex in-
formation about the world around it, is one of the
most fascinating questions of the twenty-first century.
A crucial step in the development of such intelligent
organisms is the formation of the nervous system.
Billions of neurons must be generated, move to
appropriate locations, become specialized to perform
particular tasks, establish connections with the correct
set of other neurons, and then sculpt their initial
connectivity patterns into precisely the right con-
figurations to subserve sophisticated information pro-
cessing tasks. The last years of the twentieth century
have seen a dramatic increase in our knowledge of the
genes, molecules, and patterns of neural activity that
control these key developmental events. Theoretical
models can help organize this data, provide rigorous
analyses of the key mechanisms at work, and make
novel and experimentally testable predictions.
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1. O�er�iew of Neural De�elopment

The first stage of neural development (Gilbert 2000)
begins in humans three weeks after conception with
the differentiation of the neural plate, a sheet of cells
on the surface of the embryo. This folds in on itself to
form the neural tube and the neural crest. The neural
tube gives rise to the central nervous system and parts
of the peripheral nervous system, while the neural crest
gives rise to parts of the peripheral nervous system and
some non-neural tissues. In the second stage of neural
development the neural tube expands as cells pro-
liferate and migrate to their final destinations. Cells
become specified as particular types of neurons or glia
by both genetic programs and factors within their
environment. In stage three the initial connectivity
between neurons is established. Axons elongate and
are guided to their appropriate targets by a variety of
molecular cues. When they reach their targets, a
synapse forms between the tip of the axon and the
local region of the dendrite it contacts. By the end of
this stage the large-scale structure of the nervous
system is established. In the fourth stage this initial
crude architecture is refined by cell death, and by the
gradual modification of synaptic strengths based on
patterns of neural activity. These patterns of activity
can be both transduced from the environment via the
sense organs and generated internally via spontaneous
activity. This activity molds the brain’s synapses to
best match the structure of the environment. It should
be noted that, although these four stages have here
been presented as distinct, in reality they overlap and
intermingle. In addition, experimental evidence in-
creasingly suggests that many of these processes
continue to occur to some extent in the adult brain: not
just the continued modification of synaptic strengths
within a fixed architecture, but also the generation of
new neurons, their differentiation and migration, and
the formation of new connections. The majority of
computational modeling work has so far been focused
on understanding stage four, activity-dependent re-
finement of connections. There are no models
addressing stage one (neural tube formation), and
only very few addressing stages two (migration
and differentiation), and three (axon guidance and
synaptogenesis). These will be briefly discussed first,
before concentrating on models of stage four.

2. Models of Pattern Formation and
Regionalization

A basic problem at stage two of development is to
understand how an initially spatially uniform array of
cells becomes spatially nonuniform, with different
neurons committed to different fates.A very influential
class of mathematical models of this type of general
pattern formation process are ‘reaction–diffusion’
systems, first proposed by Turing (1952), and subse-
quently developed by Meinhardt (1982). In the sim-

plest version, each cell in the array is imagined to be
continually releasing two chemicals, an ‘activator’ and
an ‘inhibitor,’ which diffuse freely through the array.
The activator causes cells to produce both more
activator and more inhibitor, while the inhibitor
causes cells to produce less activator. If the inhibitor
diffuses faster than the activator, the end result is the
formation of a stable, non-uniform pattern consisting
of small regions with high concentrations of activator
surrounded by regions with high concentrations of
inhibitor. Although this is mathematically elegant and
has the potential to explain many aspects of biological
pattern formation (Meinhardt 1982 Murray 1993),
there are actually very few biological systems where
reaction–diffusion has been definitively established as
the pattern formation mechanism employed. In fact,
experimental evidence increasingly suggests that a
rather different process may be more important for
regional specification of the nervous system. Homo-
logues of many of the genes that control nervous
system regionalization in mammals were first identi-
fied in the formation of the segmented bodies of fruit
flies. Recent molecular data suggests that, in fruit flies,
an initial anterior–posterior molecular gradient is
converted into differential levels of expression of
particular genes via different thresholds for their
activation. This leads to differential levels of expres-
sion of further genes, and so on until a complex mosaic
of regions is formed. This was first discussed theoreti-
cally as a mechanism for regionalization by Wolpert
(1969), and it seems highly likely that these types of
mechanisms are at work in the regionalization of the
mammalian nervous system (Rubenstein and Beachy
1998) rather than reaction–diffusion. Computational
modeling has only recently begun to address how
complex networks of interacting proteins can lead to
the formation of spatial patterns (e.g., Reinitz and
Sharp 1995).

3. Models of Axon Guidance

A basic problem at stage three of development is to
understand how an extending axon navigates over
long distances through a complex molecular environ-
ment to find an appropriate target. Among the cues
involved are molecules that promote and inhibit
axonal growth, and molecules that pull axons in
particular directions when they are present in a
concentration gradient (Tessier-Lavigne and Good-
man 1996). Axons detect the distribution of molecules
in their environment via a dynamic sensing device at
their tip called the growth cone (see Fig. 1). This draws
the axon up or down gradients of molecules such as
netrin-1 by sensing a concentration difference across
its spatial extent. Crucial to this process are filopodia
(see Fig.1), long and dynamic protrusions from the
growth cone. Modeling work has approached the
growth cone in several different ways, attempting to
understand the minimum gradient steepness that
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Figure 1
Electron micrograph of a growth cone at the end of an
axon (here the growth cone is growing over a surface
irregularly covered with coated beads). The long finger-
like protrusions are filopodia. Growth cones are
typically about 0.01mm across. (Source: Rosentreter
et al. 1998, Journal of Neurobiology 37 541–62,
�John Wiley and Sons)

growth cones can detect (Goodhill and Urbach 1999),
movement of filopodia (Buettner 1995), how filopodia
could be generated as the result of a reaction–diffusion
mechanism inside the growth cone (Meinhardt 1999),
and how molecules released by growth cones them-
selves could help guide them to their targets (Hentschel
and Van Ooyen 1999). Besides modeling the growth
cone, computational researchers have also considered
the gradient shapes that could be present in �i�o and
how these shapes constrain the maximum distance
over which axons could be guided (Goodhill 1998). A
very popular system for studying axon guidance by
gradients is the growth of retinal axons into the optic
tectum to form a topographic map. Sperry (1963)
suggested that this process could be implemented by a
matching process between molecular gradients in the
retina and the tectum. Following Sperry many experi-
ments were performed to test this hypothesis, and a
number of theoretical models were proposed based on
concepts of both gradient matching and competition
between retinal axons for space in the tectum (e.g.,
Prestige and Willshaw 1975). More recently gradients
of Eph receptors have been identified in the retina, and
gradients of their ligands the ephrins in the tectum,
which could be a molecular substrate for Sperry’s
hypothesis (Flanagan and Vanderhaeghen 1998). So
far, however, theoretical models have not kept pace
with these developments (Goodhill and Richards
1999).

4. Models of Acti�ity-dependent Refinement of
Connections

A basic problem at stage four of development is to
understand how the initial pattern of synaptic

Figure 2
The pattern of ocular dominance columns from the
primary visual cortex of a macaque monkey. White
represents regions of cortex dominated by input from
one eye, black the other eye. Each individual (including
each human) apparently has a different ocular
dominance pattern that is unique as a fingerprint. The
width of individual columns is 0.5–1mm. (Source:
Levay et al. 1985 Journal of Neuroscience 5 486–501,
� Society for Neuroscience. Reprinted by permission
of Wiley–Liss, Inc., a Subsidiary of John Wiley and
Sons, Inc.)

strengths established by stage three of development is
refined and sculpted by neural activity. It is to this
stage that theoretical modeling has so far been most
extensively applied, perhaps because of the link be-
tween experimentally determined mechanisms of syn-
aptic plasticity and learning algorithms for artificial
neural networks (Hertz et al. 1991). The key organizing
principle is the Hebb rule (Hebb 1949), which can be
summarized as ‘cells that fire together wire together.’
In other words, the strength of a synapse tends to
increase when the firing of the presynaptic neuron is
correlated with the firing of the postsynaptic neuron.
Hebb’s qualitative statement can be made mathemat-
ically precise in several different ways.

Perhaps the paradigm example of the application of
Hebbian learning rules to understanding neural de-
velopment is modeling of the development of receptive
fields and maps in the mammalian visual system.
Visual information passes initially from the retina, via
the lateral geniculate nucleus (LGN), to the primary
visual cortex (V1). Receptive fields of neurons in V1
can be crudely characterized as preferring (being most
strongly excited by) input from one small region of
visual space, more from one eye than the other eye
(‘ocular dominance’), and in the form of an edge or bar
of light of a particular orientation (Hubel 1988).
Nearby neurons in V1 usually prefer similar positions
in space, similar orientations, and have a similar eye
preference, but there are also occasional discon-
tinuities where these preferences change abruptly. This
leads receptive field properties to be laid out across the
cortex in the form of maps with very particular spatial
properties (a map of ocular dominance is shown in
Fig. 2). These properties of V1 have been appealing to
theoretical modelers because they seem to progress to
this final, highly organized state from a far less
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organized initial state, and this process of ‘self-
organization’ depends on both the presence and
correlational structure of neural activity in the retina
in a way broadly consistent with the Hebb rule. The
first mathematical model of receptive field develop-
ment in V1 was put forward by von der Malsburg
(1973), and since then a large number of variations on
the Hebbian theme have been proposed (reviewed in
Swindale 1996). A key element of all of the models
addressing map formation is the assumption of some
kind of lateral interaction between nearby cortical
neurons. This is usually short-range excitation
balanced against longer-range inhibition, which gives
these models a mathematically somewhat analogous
form to the reaction–diffusion models that have been
applied to spatial pattern formation at much earlier
stages of development.

A key feature of these visual maps is their plasticity
in response to the correlational structure of input from
the environment. The paradigm example is the change
in the ocular dominance map when one eye is deprived
of visual input. In this case the regions of the cortex
dominated by the open eye expand at the expense of
the regions dominated by the closed eye (Hubel 1988
Katz and Shatz 1996). These and other experiments
indicate that axons from the two eyes compete for
space in the primary visual cortex. This can be modeled
theoretically in a similar way to the competition for
space between individual retinal axons in topographic
map formation in the optic tectum (Goodhill 1993). In
other words, there are active processes by which the
developing nervous system adapts its structure to
make the best use of the available environmental
input. This also shows up in, for instance, increases in
the size of the cortical representation of body surfaces
that are highly stimulated (Buonomano and
Merzenich 1998). Interestingly, much of this kind of
plasticity in the nervous system is limited to certain
temporal windows in development called critical
periods. For instance, the critical period for the
plasticity of ocular dominance columns in kittens is
between three and six weeks after birth: changing the
visual input before or after this time has relatively little
effect. Critical periods also exist for the development
of other parts of the nervous system, but what controls
the timing of critical periods is unknown. Possibilities
include a simple genetically-controlled gating mech-
anism that allows plasticity only for a limited period,
or a less rigid mechanism whereby the dynamics of the
learning algorithm naturally lead to a state that is
relatively stable, as in some theoretical models (e.g.
Linsker 1986).

However, despite the presence of critical periods,
the structure of the nervous system continues to evolve
for a very long time after the initial processes of
development are complete. For instance, a recent
study has shown continued growth in the brains of
children up to at least 15 years old (Thompson et al.
2000). Although it used to be thought that the neurons

born initially during development are the total com-
plement available, recent research indicates that new
neurons may be being born in specialized regions and
integrated into the nervous system throughout life
(Gage 2000). Theoretical modeling has barely begun
to address such phenomena. Neural development will
clearly continue to be an expanding frontier of
scientific enquiry for some time to come.

See also: Artificial Neural Networks: Neurocomp-
utation; Brain Development, Ontogenetic Neuro-
biology of; Cognitive Development in Infancy: Neural
Mechanisms; Computational Neuroscience; Con-
nectionist Models of Development; Hebb, Donald
Olding (1904–85); Neural Networks: Biological
Models and Applications; Neural Plasticity; Neural
Plasticity in Auditory Cortex; Neural Plasticity in
Visual Cortex; Neural Systems: Models of Behavioral
Functions; Prenatal and Infant Development: Over-
view
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Neural Networks and Related Statistical

Latent Variable Models

1. Introduction

This article presents statistical features associated with
artificial neural networks, as well as two other related
models, namely mixtures-of-experts and hidden
Markov models.

Historically, the study of artificial neural networks
was motivated by attempts to understand information
processing in biological nervous systems (McCulloch
and Pitts 1943). Recognizing that the mammalian
brain consists of very complex webs of interconnected
neurons, artificial neural networks are built from
densely interconnected simple processing units, where
each unit receives a number of inputs and produces a
single numerical output. However, while artificial
neural networks have been motivated by biological
systems, there are many aspects of biological systems
not adequately modeled by artificial neural networks.

Indeed, many aspects of artificial neural networks are
inconsistent with biological systems. Though the brain
metaphor provides a useful source of inspiration, the
viewpoint adopted here is that artificial neural net-
works are a general class of parameterized statistical
models consisting of interconnected processing units.

Artificial neural networks provide a general and
practical approach for approximating real-valued
(regression problems) and discrete-valued (classifi-
cation problems) mappings between covariate and
response variables. These models, combined with
simple methods of estimation (i.e., learning algor-
ithms), have proven highly successful in such diverse
areas as handwriting recognition (LeCun et al. 1989),
spoken word recognition (Lang et al. 1990), face
recognition (Cottrell 1990), text-to-speech translation
(Sejnowski and Rosenberg 1986), and autonomous
vehicle navigation (Pomerleau 1993).

An artificial neural network consists of multiple sets
of units: one set of units corresponds to the covariate
variables, a second set of units corresponds to the
response variables, and a third set of units, referred to
as hidden units, corresponds to latent variables. The
hidden units (or, more precisely, their associated
hidden or latent variables) mediate the nonlinear
mapping from covariate to response variables. Based
on observed pairings of covariate and response vari-
ables, the back-propagation algorithm is commonly
used to estimate the parameters, called weights, of the
hidden units.

Some mixture models have statistical structures that
resemble those of artificial neural networks. Mixture
models are multiple-component models in which each
observable data item is generated by one, and only
one, component of the model. Like artificial neural
networks, mixture models also contain latent or
hidden variables. The hidden variables of a mixture
model indicate the component that generated each
data item.

Mixtures-of-experts (ME) models combine simple
conditional probability distributions, such as uni-
modal distributions, in order to form a complex (e.g.,
multimodal) conditional distribution of the response
variables given the covariate variables. They combine
properties of generalized linear models (McCullagh
and Nelder 1989) with those of mixture models. Like
generalized linear models, they are used to model the
relationship between covariate and response variables.
Typical applications include nonlinear regression and
binary or multiway classification. However, unlike
standard generalized linear models they assume that
the conditional distribution of the responses is a finite
mixture distribution. Mixtures-of-experts are ‘piece-
wise estimators’ in the sense that different mixture
components summarize the relationship between co-
variate and response variables for different subsets of
the observable data items. The subsets do not, how-
ever, have hard boundaries; a data item might sim-
ultaneously be a member of multiple subsets. Because
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ME assume that the probability of the response
variables given the covariate variables is a finite
mixture distribution, they provide a motivated altern-
ative to nonparametric models such as artificial neural
networks, and provide a richer class of distributions
than standard generalized linear models.

Hidden Markov models (HMMs), in contrast with
ME models, do not map covariate to response vari-
ables; instead, they are used to summarize time-series
data. To motivate HMMs, consider the following
scenario (Rabiner 1989). A person has three coins. At
each time step, she performs two actions. First, she
randomly selects a coin by sampling from a multi-
nomial distribution. The parameters of this distri-
bution are a function of the coin that was selected at
the previous time step. Next, the selected coin is
flipped in order to produce an outcome. Each coin has
a different probability of producing either a head or a
tail. A second person only observes the sequence of
outcomes. Based on this sequence, the person con-
structs a statistical model of the underlying process
that generated the sequence. A useful statistical model
for this scenario is a hidden Markov model.

HMMs are mixture models whose components are
typically members of the exponential family of distri-
butions. It is assumed that each data item was
generated by one, and only one, of the components.
The dependencies among the data items are captured
by the fact that HMMs include temporal dynamics
which govern the transition from one component to
another at successive time steps. More specifically,
HMMs differ from conventional mixture models in
that the selection of the mixture component at time
step t is based upon a multinomial distribution whose
parameters depend on the component that was selec-
ted at time step t�1. HMMs are useful for modeling
time series data because they explicitly model the
transitions between mixture components, or states as
they are known in the engineering literature. An
advantage of HMMs is that they can model data that
violate the stationarity assumptions characteristic of
many other types of time series models. The states of
the HMM would be Bernoulli distributions in the
above scenario. More commonly HMMs are used to
model sequences of continuous signals, such as speech
data. The states of an HMM would be Gaussian
distributions in this case.

Artificial neural networks and mixture models, such
as mixtures-of-experts and hidden Markov models,
can be seen as instances of two ends of a continuum.
Artificial neural networks are an example of a
‘multiple-cause’ model. In a multiple-cause model,
each data item is a function of multiple hidden
variables. For instance, a response variable in a neural
network is a function of all hidden variables. An
advantage of multiple-cause models is that they are
representationally efficient. If each hidden variable has
a Bernoulli distribution, for example, and if one seeks
N bits of information about the underlying state of a

data item, then a model with N latent variables is
sufficient. In the case when there is a linear relationship
between the latent and observed variables, and when
the variables are Gaussian distributed, such as is the
case with factor models, then the equations for
statistical inference (i.e., the determination of a prob-
ability distribution for the hidden variables given the
values of the observed variables) are computationally
efficient. However, a disadvantage of multiple-cause
models is that inference tends to be computationally
intractable when there is a nonlinear relationship
between latent and observed variables, as is frequently
the case with neural networks.

Consequently, researchers also consider ‘single-
cause’ models, such as mixture models. Mixture
models are regarded as instances of single-cause
models due to their assumption that each observable
data item was generated by one, and only one,
component of the model. An advantage of this
assumption is that it leads to a set of equations for
performing statistical inference that is computation-
ally efficient. A disadvantage of this assumption is that
it makes mixture models inefficient from a repre-
sentational viewpoint. Consider, for example, a two-
component mixture model where each component is a
Gaussian distribution. This model provides one bit of
information regarding the underlying state of a data
item (either the data item was sampled from the first
Gaussian distribution or it was sampled from the
second Gaussian distribution). Suppose that one seeks
N bits of information about the underlying state of a
data item. A mixture model requires 2N components in
order to provide this amount of information. That is,
as the amount of information grows linearly, the
number of required components grows exponentially.

As discussed at the end of this article, a recent trend
in the research literature is to consider novel statistical
models that are not purely single-cause and are not
purely multiple-cause, but rather combine aspects of
both.

2. Neural Networks

A simple (and historically important) type of neural
network is the single-layer perceptron presented in
Fig. 1. This single-layer perceptron receives a vector of
inputs, computes a linear combination of these inputs,
then outputs a�1 (i.e., assigns the case represented by
the input vector to group 2) if the result exceeds some
threshold and �1 (i.e., assigns the case to group 1)
otherwise (the output of a unit is often also called the
unit’s activation). Specifically, given the covariate
values (i.e., inputs) x

�
,…, x

n
, the output of the single-

layer perceptron is given by

y(x
�
,…, x

n
)�

1

2
3

4

�1 when w
�
�w

�
x
�
���w

n
x

n
� 0

�1 otherwise

(1)
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Figure 1
A single-layer perceptron

where each w
i
is a real-valued coefficient or weight that

determines the contribution of the covariate x
i
to the

output of the single-layer perceptron. The quantity w
o
,

termed the bias, is the negative of the threshold that
the weighted combination of inputs w

�
x
�
���w

n
x

n

must exceed for the perceptron’s output to equal
unity. Rosenblatt (1962) presented a simple algorithm
to estimate the weights of a single-layer perceptron.
He also proved that if the data used to estimate the
weights (i.e., train the perceptron) are drawn from two
groups that lie on opposite sides of a hyperplane (i.e.,
the data are linearly separable), then his estimation
algorithm converges and positions the linear decision
surface defined by the perceptron between the two
classes. Haykin (1999) presents a proof of this Percep-
tron Convergence Theorem, as well as other esti-
mation procedures for single-layer networks, e.g.,
least-squares.

Alternatively, the single-layer perceptron may be
written as

y(x
�
,…, x

n
)� g

E

F

w
�
��

n

j=�

w
j
x

j

G

H

(2)

where g(a) (i.e., known as the activation function)
equals �1 when a� 0 and �1 otherwise. Note that
were we to take g(a)� a, we would have the classical
linear regression function. Taking

g(a)�
1

1�exp(�a)
(3)

(i.e., the logistic activation function), results in logistic
regression (Ripley 1996). Assuming the data in each
class follow a multivariate normal distribution with
common variance-covariance matrix, by an appli-

Figure 2
A multilayer network

cation of Bayes’ Theorem, the posterior log-odds of
class two versus class one is given by this logistic
regression model.

By the late 1960s mounting evidence suggested that
the single-layer perceptron had limited represent-
ational abilities. The work of Minsky and Papert
(1969) demonstrated that the single-layer perceptron
cannot solve problems which are not linearly sep-
arable, such as the Boolean exclusive-OR problem
(Bishop 1995). As a result, work on neural networks
diminished in the 1970s.

The multilayer perceptron, also known as the
multi-layer feedforward network, combined with the
back-propagation learning algorithm (Rumelhart et
al. 1986) represented a landmark in the neural network
literature. By moving to a multilayer network, one
can model very general mappings to a good ap-
proximation. The back-propagation learning algor-
ithm provides a fast mechanism for training the multi-
layer network relative to other neural network algor-
ithms.

Typically, the multi-layer network consists of a set
of sensory units called an input layer, one or more
hidden layers of computational nodes, and an output
layer of computational nodes. Figure 2 presents a
multilayer perceptron with one hidden layer. The
input signal enters the net through the input layer and
propagates forward through the highly connective
network and emerges at the output end as a response
signal. At each unit of the network, the unit’s
activation is computed as a function of the inputs and
associated weights specific to that unit. In this pres-
entation, connections are made from every unit in one
layer to every unit in the next layer, with no other
connections permitted. The output of the network in
Fig. 2 can then be mathematically expressed as

y
k
(x

�
,…, x

n
)� h

E

F

w
k�

��
n

j=�

w
kj
g

E
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��
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G
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(4)
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In practice, the function g is often taken to be the
logistic function (Eqn. 3). The function h can be taken
as the identity function in the case of regression. Every
bounded continuous function can be approximated
with arbitrary accuracy (for a finite norm) by a
network with two layers of computational units, where
logistic activation functions are used at the hidden
layer, and linear activation units are used at the output
layer, provided the number of hidden units is suf-
ficiently large (Hornik 1991, see also Ripley 1996).

The back-propagation algorithm of Rumelhart et
al. (1986) is a nonlinear least-squares algorithm. Given
a training set (x

j
, t

j
), j� 1,…, n, the weight vector w is

chosen to minimize the error function

E(w)��
j

�t
j
�y(x

j
; w)�� (5)

where y(x
j
; w) is the output of the network. In short,

the key idea underlying the back-propagation algor-
ithm is that the chain rule from calculus can be used to
compute the partial derivatives of the error function
with respect to the weights of the output units and also
with respect to the weights of the hidden units
(assuming that the hidden units use a differentiable
activation function such as the logistic function).
Moreover, the back-propagation algorithm computes
these derivatives in a computationally efficient manner
due to its recursive nature. Given these partial deriv-
atives, the method of steepest descent (Ripley 1996)
yields the update rule:

w
ij
�w

ij
�η

�E

�w
ij

(6)

where η is a learning rate parameter. See Cheng and
Titterington (1994) or White (1989) for further dis-
cussion.

The development of the back-propagation algor-
ithm revived the widespread study of artificial neural
networks because it provides a practical procedure for
estimating the weight values of hidden units. Whereas
single-layer networks are limited to computing linear
(or linearly separable) functions, multi-layer networks
containing hidden units can compute highly nonlinear
unctions. Hidden units should be regarded as
instances of latent variables that underlie the mapping
from covariate to response variables. Indeed, it is
sometimes the case that investigators interpret the
weight values of hidden units that result from the
application of the back-propagation algorithm as
indicating something fundamental about the proper-
ties of this mapping.

At the start of training, the weights of a multilayer
network are set to random values. At each iteration of
the training process, the back-propagation algorithm
is applied in order to modify the weight values. The
training process may contain many iterations. The

issue of when to stop the training process is critical—it
is well recognized that one does not want to overfit the
training sample leading to a network with poor
predictive ability on new data (i.e., it does not
generalize well). Haykin (1999) discusses the use of a
validation curve to stop the training process.

It is sometimes the case that, in order to prevent a
network from overfitting the training sample, the
back-propagation algorithm is used with an error
function that includes a term (often referred to as a
regularization term) that increases with the magnitude
of the network’s weights. In other words, the goal of
the training process is to find a set of weights that are
small in magnitude and that allow the network to
approximate the mapping from covariate to response
variables. The use of a regularization term is often
interpreted with respect to the statistical metrics of
bias and variance (Geman et al. 1992). Compared to
networks trained to minimize an error function that
does not contain a regularization term, networks
trained with such a term tend to have larger bias and
smaller variance. The regularization term alters the
training process so that some weight values are more
likely to result than otherweight values. Consequently,
the outcome of the training process is constrained so
that this outcome is not due solely to the particular
training sample.

3. Mixtures-of-experts

We now turn to the first of two types of mixture
models reviewed in this article. To motivate the
mixtures-of-experts model, assume that the process
generating the data is decomposable into a set of sub-
processes defined on (possibly overlapping) regions of
the covariate space. For each data item, a sub-process
is selected, based on the covariate x(t), and the selected
sub-process maps x(t) to the response y(t). More
precisely, data are generated as follows. For each
covariate x(t),

a label i is chosen from a multinomial distribution
with probability P(i �x(t), V ), where V� [v

�
,…, v

I
] is

the matrix of parameters underlying the multinomial
distribution;

a response y(t) is generated with probability
P(y(t) �x(t), U

i
, Φ

i
), where U

i
is a parameter and Φ

i

represents other (possibly nuisance) parameters, for i
� 1,…, I.

To more explicity relate this approach to the
generalized linear models framework, it is assumed
that the conditional probability distribution
P(y(t)�x(t), U

i
, Φ

i
) is a member of the exponential family

of distributions such as Gaussian, Poisson, binomial,
or multinomial distributions (McCullagh and Nelder
1989). The expected conditional value of the response
y(t), denoted µ(t)

i
), is defined to be a user-specified

function f of x(t) and parameter matrix U
i
. The

quantities η
i
� f−� (µ

i
) and Φ

i
are, respectively, the
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Figure 3
A mixture-of-experts model

natural parameter and dispersion parameter
(McCullagh and Nelder 1989) of the response’s con-
ditional distribution P(y(t) �x(t), U

i
, Φ

i
). The total prob-

ability of generating y(t) from x(t) is then given by the
mixture density

P(y(t) �x(t),Θ)��
i

P(i �x(t), V )P(y(t) �x(t),U
i
, Φ

i
) (7)

where Θ� [v
�
,…, v

I
, U

�
,…, U

I
, Φ

�
,…, Φ

I
]T is the

matrix of all parameters. Assuming independently
distributed data, the total probability of the dataset χ
is the product of T such densities, with the likelihood
given by:

L(Θ �χ)��
t

�
i

P(i �x(t),V )P(y(t) �x(t),U
i
,Φ

i
) (8)

Figure 3 presents a graphical representation of the
ME model. The model consists of several modules
referred to as ‘expert networks.’ Because each expert
network is a generalized linear model, it calculates a
weighted sum of the covariate variables and then
forms its output by using this sum as the parameter of
a monotonic and differentiable function, such as the
linear or logistic activation functions discussed earlier.
Expert networks approximate the data within each
region of the covariate space: expert network i maps its
input, the covariate vector x, to an output vector µ

i
. It

is assumed that different experts are appropriate in
different regions of the covariate space. Consequently,
the model requires a module, referred to as a ‘gating
network,’ that identifies for any covariate x, the expert
or blend of experts whose output is most likely to
approximate the corresponding response vector y. The
gating network is also a generalized linear model. Its
outputs are a set of scalar coefficients g

i
that weight the

contributions of the various experts. For each co-
variate x, these coefficients are constrained to be non-
negative and to sum to one. The total output of the
model, given by

µ� �
n

i=�

g
i
µ

i
(9)

is a convex combination of the expert outputs for each
x.

From the perspective of statistical mixture model-
ing, the gating network is identified with the selection
of a particular subprocess. That is, the gating outputs
g
i
are interpreted as covariate-dependent, multinomial

probabilities of selecting subprocess i. Different ex-
pert networks are identified with different sub-pro-
cesses; each expert models the covariate-dependent
distributions associated with its corresponding sub-
process.

Note that each expert multiplies the covariate vector
x by a matrix of parameters. (The vector x is assumed
to include a fixed component of one to allow for an
intercept term.) For expert i, the matrix is denoted as
U

i
and the resulting vector is denoted as η

i
:

η
i
�U

i
x (10)

The quantity η
i
is mapped to the expert output µ

i
by

the user-specified function f.
For example, in regression problems, f may be taken

as the identity function (i.e., the experts are linear).
Moreover, the probabilistic component of the model
may be Gaussian. In this case, the likelihood is a
mixture of Gaussians:

L(Θ �χ)��
t

�
i

g(t)

i
�Σ

i
�−�

�e−
�

�
[y

(t)
−µ(t)

i
]
TΣ−�

i [y(t)−µ(t)
i

] (11)

The expert output µ(t)

i
and expert dispersion parameter

Σ
i
are interpreted as the mean and covariance matrix

of expert i’s Gaussian distribution for response y(t)

given covariate x(t). The output of the entire model µ(t)

is, therefore, interpreted as the expected value of y(t)

given x(t).
For binary classification problems, f may be the

logistic function. Other problems (e.g., multiway
classification, counting, rate estimation, and survival
estimation) may suggest other choices for f.

The gating network first computes the intermediate
variables ξ

i
as the inner product of the covariate vector

x and the vector of parameters v
i
:

ξ
i
� vT

i
x (12)

The ξ
i
are then mapped to the gating outputs g

i
by

using a generalization of the logistic function:

g
i
�

eξ
i

�
j
eξ

j

(13)
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In the neural network literature (e.g., Bridle 1989) this
function is known as the ‘softmax function.’ Note that
the inverse of this function is the canonical link for a
multinomial response model (McCullagh and Nelder
1989).

4. Hidden Marko� Models

The second type of mixture model reviewed in this
article is hidden Markov models. As discussed in Sect.
1, HMMs are mixture models whose components are
typically members of the exponential family of distri-
butions. They are useful for summarizing time-series
data because they include temporal dynamics which
govern the transition from one mixture component to
another at successive time steps.

An HMM with Gaussian states is characterized by
four quantities (Rabiner 1989). The number of states
in the model is the first quantity. The second quantity
is the state transition probability matrix A, where
matrix element a

ij
is the probability of moving from

state i to state j. The third quantity is the set of
emission parameters B��µ

i
, Σ

i
� where µ

i
is the mean

of the Gaussian distribution associated with state i,
and Σ

i
is its covariance matrix. The set of initial state

probabilities π��π
i
� is the fourth quantity, where π

i
is

the probability that the sequence of states starts in
state i.

Given an observation sequence χ�x(�),…, x(T), and
a model parameterized by Θ, the matrix of all
parameters, we would like to evaluate the likelihood
L(Θ �χ)� p(χ �Θ). The most straightforward way is to
enumerate every possible state sequence of length T
(Rabiner 1989). Let Q� q(�),…, q(T) denote one such
fixed-state sequence where q(t) indicates the state at
time t (q(t) is a vector whose i th element is set to 1 when
the HMM is in state i and whose other elements are set
to 0). Assuming statistical independence of observa-
tions, the probability of observation sequence χ given
state sequence Q and model parameters Θ is

p(χ �Q,Θ)� �
T

t=�

p(x(t) �q(t)Θ) (14)

� �
T

t=�

b
q
(t)(x(t)) (15)

where b
q
(t)(x(t)) is the probability of producing obser-

vation x(t) when the HMM is in the state indicated by
q(t) at time t. The probability of state sequence Q is

P(Q �Θ)�π
q
(�)�

T

t=�

a
q
(t−�)

q
(t) (16)

The probability of the observation sequence χ is a
mixture distribution given by the product of p(χ �Q, Θ)

and P(Q �Θ) summed over all possible state sequences
Q:

p(χ �Θ)� �
allQ

p(χ �Q,Θ)P(Q �Θ) (17)

Unfortunately, computing the probability of the ob-
servation sequence in this manner is often compu-
tationally expensive. A more efficient algorithm,
known as the forward–backward algorithm, is re-
viewed in Rabiner (1989).

One way of finding maximum likelihood estimates
of the values of the parameters A, B, and π is to
perform gradient ascent on the log likelihood function.
A second way is to use the EM algorithm, known in
the HMM literature as the Baum–Welch algorithm
(Rabiner 1989). This algorithm may be motivated as
follows. Suppose that at each time step, the state of the
HMM is known (in fact it is not known, but suppose
for the moment that it is known). In this case,
parameter estimation is easy. Estimates of the elements
of the state transition matrix A are obtained by
counting the number of times that the HMM moves
from one state to the next state. If n

ij
is the number of

times that the HMM moves from state i to state j, then
the estimate of the probability of moving from state i
to state j is the fraction n

ij
�Σ

k
n
ik
. Estimates of the

emission parameters B are obtained by recording the
statistics of the data items that were observed in each
state. For example, if each state is a Gaussian
distribution, then the estimates of the parameters
associated with state i, namely the mean µ

i
and

covariance matrix Σ
i
, are the sample mean and sample

covariance matrix based on those data items observed
when the HMM was in state i. Multiple observation
sequences are needed in order to estimate the initial
state probabilities π

i
. In practice, multiple sequences

are often available.
However, this parameter estimation strategy is

generally not available, because we do not know the
state of the HMM at each time step. Nonetheless, it is
possible to approximate this strategy by using Bayes’
rule to compute the posterior probabilities that the
HMM is in each state at each time step given the
observation sequence and the current estimates of the
parameter values (see Rabiner 1989 for details).

5. Extensions and Related Work

To conclude this article, we briefly review some recent
trends in the research literature. Both artificial neural
networks and mixture models, such as mixtures-of-
experts and hidden Markov models, can be regarded
as special cases of a broader class of statistical models
known as graphical models. For example, an artificial
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Figure 4
(A) Illustration of an HMM. The data item at time t, x(t), depends on the state at time t, q(t). (B) Illustration of a
factorial HMM. The data item at each time step still depends on the state against that time step, but now the state
is factored into multiple-state variables.

neural network may be considered to be an instance of
a directed acyclic graph in which the units of the
network are the nodes of the graph, and the con-
nections between units are the directed edges of the
graph. If one adopts this perspective, then one can
apply methods developed for the analysis of graph
structures to the problem of statistical inference in
artificial neural networks. This perspective is devel-
oped in Jordan (1998).

Jordan and Jacobs (1992) proposed hierarchical
mixtures-of-experts (HME) as a multilevel extension
of mixtures-of-experts. An EM algorithm for esti-
mating the parameter values of an HME was presented
by Jordan and Jacobs (1994). They found that an
HME trained with the EM algorithm learned approxi-
mately two orders of magnitude faster than a multi-
layer perceptron trained with the back-propagation
algorithm on a relatively difficult robot dynamics task.
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Bayesian inference for both ME and HME based on
Markov chain Monte Carlo methodology (see Tanner
1996) is discussed in Peng et al. (1996) and Jacobs et al.
(1997). An HME architecture trained via an MCMC
sampler produces both an estimate of a correct
response and also a measure of how confident it is in
its estimate. This confidence measure is useful for
obtaining robust performance. Peng et al. found that
anHMEarchitecture trainedwith theMCMCsampler
showed excellent performance on a spoken vowel
classification task. Recently, researchers have studied
the analytical properties of ME and HME. Jiang and
Tanner (1999a) consider the approximation rate of
HME and Jiang and Tanner (1999b) consider stat-
istical consistency issues for HME trained via maxi-
mum likelihood estimation procedures. Recent work
has considered extensions of ME and HME to be
mixtures of models other than generalized linear
models such as mixtures of factor models
(Ghahramani and Hinton 1996) and mixtures of
principal component analyzers (Tipping and Bishop
1997).

As mentioned earlier, a recent trend in the research
literature is to consider novel statistical models that
are not purely single-cause and are not purely multiple-
cause, but rather combine aspects of both. One
example is the development of novel kernel-based
methods for regression and classification, such as
radial basis function networks (Poggio and Girosi
1990) or support vector machines (Vapnik 1995). A
second example is the development of novel hidden
Markov models. Conventional HMMs assume that
the data item at each time step is sampled from a single
mixture component. This is illustrated in Fig. 4, Panel
A where the data item at time t, x(t), depends on the
state at time t, q(t). As discussed earlier, although
statistical inference in single-cause models is compu-
tationally efficient, single-cause models are inefficient
from a representational viewpoint. Ghahramani and
Jordan (1997) recently developed a multiple-cause
version of an HMM referred to as a factorial hidden
Markov model (fHMM). In this model, the data item
at each time step still depends on the state at that time
step, but now the state is factored into multiple-state
variables (see Fig. 4, Panel B). Due to the com-
binatorial nature of the state representation, exact
statistical inference in this model is computationally
inefficient. Nonetheless, approximate inference is
computationally feasible (see Ghahramani and Jordan
1997 for details). When the factorial hidden Markov
model was used to summarize a time series based on
Bach’s chorales, it was found that the model captured
statistical structure in the dataset which a standard
HMM did not.

See also: Bayesian Graphical Models and Networks;
Graphical Methods: Analysis; Graphical Methods:
Presentation
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Neural Networks: Biological Models and

Applications

Beginning with the seminal work of McCulloch and
Pitts in the 1940s, artificial neural network (or con-
nectionist) modeling has involved the pursuit of
increasingly accurate characterizations of the electro-
physiological properties of individual neurons and
networks of interconnected neurons. This line of
research has branched into descriptions of the nervous
system at many different grains of analysis, including
complex computer models of the properties of in-
dividual neurons, models of simple invertebrate ner-
vous systems involving a small number of neurons,
and more abstract treatments of networks involving
thousands or millions of neurons in the nervous
systems of humans and other vertebrates. At various
points in the history of neural network research,
successful models have moved beyond the domain of
biological modeling into a variety of engineering and
medical applications.

1. Modeling the Computational Properties of
Neurons

Although the idea that the brain is the seat of the mind
and controller of behavior is many centuries old,
research into the computational properties of inter-
connected neurons was largely absent until the 1940s.
McCulloch and Pitts (1943) initiated the field of neural
network research by investigating networks of inter-
connected neurons, with each neuron treated as a
simple binary logic computing element. In this model,
the axon of a neuron carries the cell’s binary output
signal. This axon forms a set of synaptic connections
to the dendrites, or inputs, of other neurons. The
axonal signal corresponds roughly to the voltage level,
or membrane potential, of the neuron. The total input
to a neuron is the sum of its synaptic inputs, and if this
sum exceeds a certain threshold, the McCulloch–Pitts
neuron produces an output of 1. Otherwise the cell’s
output is 0. This binary conception of a neuron’s
output was based on observations of ‘all or nothing’
spikes, or action potentials, in the membrane potentials
of biological neurons.

The McCulloch–Pitts model of the neuron was
formulated when our physiological understanding of
neurons was rather limited. Although simple binary
neurons are still used in some neural network models,
many later models treat a neuron’s output as a
continuous, rather than binary, function of the cell’s
inputs. This change was motivated by neurophysio-
logical observations that the frequency of neuron
spiking, rather than the presence or absence of an
individual spike, is the more relevant quantity for
measuring the strength of signaling between neurons.
Perhaps the most widely used formulation of a
neuron’s output in current neural networks is the
following equation:

y
j
� f

E

F

�
i

y
i
z
ij
�θ

j

G

H

where y
j
is the output (spiking rate) of a neuron labeled

j, z
ij

is the strength of the connection (synapse) from
neuron i to neuron j, θ

j
is the firing threshold for

neuron j, and the output function f (x) is typically an
increasing function of x, with f (x)� 0 for x� 0. In
words, if a neuron’s total input (Σ

i
y
i
z
ij
) is below the

firing threshold, then the neuron’s output is zero, and
if the input exceeds the firing threshold, then the
output is a positive value related to the difference
between the total input and the threshold. Different
models use different forms of f (x), with common
choices including threshold linear and sigmoidal out-
put functions.

A significantly more sophisticated account of
neuron dynamics was formulated by Hodgkin and
Huxley (1952), who won the Nobel prize for their
experimental and modeling work elucidating the
relationship between the ionic currents flowing in and
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out of a neuron and the membrane potential of the
neuron. The behavior of networks of Hodgkin–
Huxley-like neurons, or shunting neural networks, has
been studied in some detail (e.g., Grossberg 1980), and
these networks have formed the basis of a number of
models of biological nervous systems.

The models described above are point models of a
neuron in that they treat the electrical properties of the
neuron as uniform across the neuron’s membrane; in
other words, they treat neurons as if they did not have
a spatial extent. However, the membrane potential of
a real neuron varies as a function of position on the
membrane. For example, the membrane potential at a
distal dendrite of a neuron can differ substantially
from the membrane potential at the cell body or along
the axon. Sophisticated compartmental models of
neurons, which treat the neuron as a collection of
interconnected electrical subcircuits (compartments),
have been developed in recent years. Each subcircuit
in a compartmental model corresponds to a different
portion of a real neuron, such as a single dendrite, and
large-scale computer simulations are used to simulate
the membrane potential of a single neuron. Although
compartmental models provide a more accurate de-
scription of single neuron dynamics than the point
models used in most neural networks, the complexity
of this type of model has prevented its use in networks
containing more than a handful of neurons. (See
Arbib 1995 for more information on single neuron
models and neuron simulators.)

2. Learning in Neural Networks

The connections between cells in an artificial neural
network correspond to synapses in the nervous system.
In the earliest neural network models, the strengths of
these connections, which determine how much the
presynaptic cells can influence the activity of the
postsynaptic cells, were kept constant. However, much
of the utility of neural networks comes from the fact
that they are capable of modifying their computational
properties by changing the strengths of synapses
between cells, thus allowing the network to adapt to
environmental conditions (for biological neural net-
works) or to the demands of a particular engineering
application (for artificial neural networks). A major
challenge for computational neuroscientists has been
to develop useful algorithms for changing the weights
in a neural network in order to improve its per-
formance based on a set of training samples.

Training a neural network typically consists of
the presentation of a set of input patterns alone, or the
presentation of input�output pattern pairs, to the
network. During the presentation of each pattern or
input�output pair, the weights of the synapses in the
network are modified according to an equation that is
often referred to as a learning law. In a super�ised
learning network, training consists of repeated pres-

entation to the network of input�output pairs that
represent the desired behavior of the network. The
difference between the network’s output and the
training output represents the performance error and
is used to determine how the weights will be modified.
In a self-organizing network, the weights are changed
based on a set of input patterns alone, and the network
typically learns to represent certain aspects of the
statistical distribution of the training inputs. For
example, a self-organizing network trained with an
input data set that includes three natural clusters of
data points might learn to identify the data points as
members of three distinct categories.

A variety of learning laws have been developed for
both supervised and self-organizing neural networks.
Most of these learning laws fall into one of two classes.
The origins of the first class, associati�e or Hebbian
learning laws, can be traced to a simple conjecture
penned by the cognitive psychologist Donald Hebb
(1949): ‘when an axon of cell A is near enough to excite
a cell B and repeatedly or persistently takes part in
firing it, some growth process or metabolic change
takes place in one or both cells such that A’s efficiency,
as one of the cells firing B, is increased.’ With this
statement, Hebb gave birth to the concept of Hebbian
learning, inwhich the strength of a synapse is increased
if both the pre- and postsynaptic cells are active at the
same time. Remarkably, Hebb’s conjecture, which
was made before the development of experimental
techniques for collecting neurophysiological data con-
cerning synaptic changes, has proven to capture one of
the most commonly observed aspects of synaptic
change in biological nervous systems, and variations
of the Hebbian learning law are used in many current
neural network models. It should be noted, however,
that these learning laws are considerably simplified
approximations of the complex and varied properties
of real synapses (e.g., see Synaptic Efficacy, Regulation
of;Long-term Potentiation (Hippocampus); Long-term
Potentiation and Depression (Cortex); Long-term
Depression (Cerebellum); Long-term Depression
(Hippocampus)).

In a neural network using Hebbian learning, a
synapse’s strength depends only on the pre- and
postsynaptic cell activations, rather than on a measure
of the network’s performance error. Hebbian learning
laws are thus well-suited for self-organizing neural
networks.

A second common class of neural network learning
laws, error minimization learning laws, are commonly
employed in supervised learning situations where an
error signal can be computed by comparing the
network’s output to a desired output. Whereas
Hebbian learning laws arose from psychological and
neurophysiological analyses, error minimization
learning laws arose from mathematical analyses aimed
at minimizing the network’s performance error,
usually through a technique knownas gradient descent.
The network’s performance error can be represented
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as a surface in the space of the synaptic weights.
Valleys on this error surface correspond to synaptic
weight choices that lead to low error values. Ideally,
one would choose the synaptic weights that corre-
spond to the global minimum of the error surface.
However, the entire error surface cannot be ‘seen’ by
the network during a training trial; only the local
topography of the error surface is known. Gradient
descent learning laws change the synaptic weights so
as to move down the steepest part of the local error
gradient.

One of the first gradient descent learning laws was
developed by Widrow and Hoff (1960) for a simple
one-layer neural network, the ADALINE model,
which has found considerable success in technological
applications such as adaptive noise suppression in
computermodems.However, one-layer networks have
limited computational capabilities. Gradient descent
learning has since been generalized to networks with
three or more layers of neurons, as in the commonly
employed back-propagation learning algorithm first
derived by Paul Werbos in his 1974 Harvard Ph.D.
dissertation and later independently rediscovered and
popularized by Rumelhart et al. (1986).

3. Common Neural Network Architectures

The cells in a neural network can be connected to each
other in a number of different ways. A feed-forward
network is one in which the output of a cell does not
affect the cell’s input in any way. Probably the most
common artificial neural network architecture is the
three-layer feed-forward network, first described by
Rosenblatt (1958). In this architecture, an input
pattern is represented by cells in the first layer. These
cells project through modifiable synapses to the second
layer, which is often referred to as the hidden layer
since it is not directly connected to the input or output
of the network. The hidden layer cells in turn project
through modifiable synapses to the output layer. The
back-propagation learning algorithm is a common
choice for supervised learning in three-layer feed-
forward networks.

Recurrent or feedback networks can exhibit much
more complex behavior than feed-forward networks,
including sustained oscillations or chaotic cycles of
cell activities over time. In their most general form, the
cell outputs of one layer in a recurrent network not
only project to cells in the next layer, but they can also
project to cells in the same layer or previous layers.
Variants of the back-propagation algorithm have been
developed for training multilayer recurrent networks.

One important and heavily studied recurrent net-
work architecture is the self-organizing map, which
was first formulated to account for neurophysiological
observations concerning cell properties in primary
visual cortex (von der Malsburg 1973). The basic
principle of a self-organizing map is as follows. Cells in

the input layer, sometimes referred to as a subcortical
layer, project in a feed-forward fashion to the cells in
the second, or cortical, layer, through pathways that
have modifiable synapses. Cells in the cortical layer are
recurrently interconnected, and they compete with
each other through inhibitory connections so that only
a small number of the cortical layer cells are active at
the same time. These ‘competition winners’ are typi-
cally the cells that have the most total input projecting
to them from the subcortical layer, or the cells that lie
near cells with a large amount of input. The con-
nections between the subcortical cells and the active
cortical cells are then modified via an associative
learning law so that these cells are even more likely to
become active the next time the same input pattern is
applied at the subcortical layer. The net effect over
many training samples is that cells that are near to
each other in the cortical layer respond to similar input
patterns (a property referred to as topographic organiz-
ation), and more cortical cells respond to input
patterns that are frequently applied to the network
during training than to rarely encountered input
patterns. Although originally formulated as recurrent
networks in which the cells in the cortical layer
project to each other in a recurrent fashion, simplified
feed-forward versions of the self-organizing map
architecture that approximate stable behavior of the
recurrent system have been developed and thoroughly
studied (e.g., Kohonen 1984).

A related neural network architecture that has also
been used to explain a number of neurophysiological
observations is the adapti�e resonance theory (ART)
architecture (Grossberg 1980). In this network, an
additional set of recurrent connections project from
the cortical layer back down to the subcortical layer.
The top-down projections emanating from a cortical
cell embody the subcortical pattern that the network
has learned to expect when that cortical cell is
activated. These learned expectations can be used to
correct coding errors before learning has taken place
in the bottom-up pathways, thereby providing a more
stable cortical representation. In addition to their use
in biological modeling, neural network systems based
on the ART model have been applied to a number of
pattern recognition problem domains (Carpenter and
Grossberg 1991).

4. Specialized Neural Models of Biological
Systems

The neural networks described so far are ‘general-
purpose’ models in that the same architecture is used
to attack a variety of biological modeling or en-
gineering problems. In addition to these models, many
specialized models of particular neural circuits have
been proposed. Among the earliest were models of
cerebellum function, proposed by researchers such as
Marr and Albus beginning in the late 1960s. The
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cerebellum has a very regular and well-characterized
anatomical structure, and cerebellar physiology has
been heavily studied in recent decades (e.g., see
Cerebellum: Cogniti�e Functions; Cerebellum: Associa-
ti�e Learning; Long-term Depression (Cerebellum)).
Different cells and synapses in the cerebellum have
different properties, and neural models of the cere-
bellum typically incorporate these differences. Rela-
tively primitive invertebrate neural circuits, such as
heartbeat oscillators, have also been the focus of
numerous biologically specialized neural network
models, as have vertebrate circuits such as the superior
colliculus, hippocampus, basal ganglia, and various
regions of cortex.

Another type of specialized biological model
approximates the function of entire behavioral systems
involving large-scale networks of the human brain.
Individual cells in these models often correspond to
relatively large brain regions, rather than to single
neurons or distinct populations of neurons. These
models often combine aspects of different neural
network architectures or learning laws. The DIVA
model of speech production (Guenther 1995), for
example, combines several aspects of earlier neural
network models into an architecture that learns to
control movements of a computer-simulated vocal
tract. The model has been shown to provide a unified
account for a wide range of experimental observations
concerning human speech that were previously studied
independently. Other models of this type address
various aspects of human cognition, movement con-
trol, vision, audition, language, and memory.

5. Pattern Recognition Applications

Neural networks are capable of learning complicated
nonlinear relationships from sets of training examples.
This property makes them well suited to pattern
recognition problems involving the detection of com-
plicated trends in high-dimensional datasets. One such
problem domain is the detection of medical abnor-
malities from physiological measures. Neural net-
works have been applied to problems such as the
detection of cardiac abnormalities from electrocardio-
grams and breast cancer from mammograms, and
some neural network diagnostic systems have proven
capable of exceeding the diagnostic abilities of expert
physicians. Supervised learning networks have been
applied to a number of other pattern recognition
problems, including visual object recognition, speech
recognition, handwritten character recognition, stock
market trend detection, and scent detection (e.g.,
Carpenter and Grossberg 1991). For further reading
on neural networks and their biological bases, see
Anderson et al. (1988), Arbib (1995), and Kandel et al.
(2000).

See also: Artificial Intelligence: Connectionist and
Symbolic Approaches; Connectionist Approaches;

Connectionist Models of Concept Learning; Con-
nectionist Models of Development; Connectionist
Models of Language Processing; Learning and
Memory: Computational Models; Neural Circuits:
Models of Emergent Functions

Bibliography

Anderson J A, Pellionisz A, Rosenfeld E (eds.) 1988 Neuro-
computing. MIT Press, Cambridge, MA

Arbib M A (ed.) 1995 The Handbook of Brain Theory and Neural
Networks. MIT Press, Cambridge, MA

Carpenter G A, Grossberg S (eds.) 1991 Pattern Recognition by
Self-Organizing Neural Networks. MIT Press, Cambridge,
MA

Grossberg S 1980 How does a brain build a cognitive code?
Psychological Re�iew 87: 1–51

Guenther F H 1995 Speech sound acquisition, coarticulation,
and rate effects in a neural network model of speech
production. Psychological Re�iew 102: 594–621

Hebb D O 1949 The Organization of Beha�ior: a Neuro-
psychological Theory. Wiley, New York

Hodgkin A L, Huxley A F 1952 A quantitative description of
membrane current and its application to conduction and
excitation in nerve. Journal of Physiology (Lond.) 117: 500–44

Kandel E R, Schwartz J H, Jessell T M (eds.) 2000 Principles of
Neural Science, 4th edn. McGraw-Hill, New York

Kohonen T 1984 Self-organization and Associati�e Memory.
Springer-Verlag, New York

Malsburg C von der 1973 Self-organization of orientation
sensitive cells in the striata cortex. Kybernetic 14: 85–100

McCulloch W S, Pitts W 1943 A logical calculus of the ideas
immanent in nervous activity. Bulletin of Mathematics and
Biophysics 5: 115–33

Rosenblatt F 1958 The perceptron: A probabilistic model for
information storage and organization in the brain. Psycho-
logical Re�iew 65: 386–408

Rumelhart D E, McClelland J L, PDP Research Group 1986
Parallel Distributed Processing: Explorations in the Micro-
structure of Cognition. MIT Press, Cambridge, MA

Widrow B, Hoff M E (eds.) 1960 Institute of Radio Engineers
Western Electric Show and Con�ention, Institute of Radio
Engineers, New York. Reprinted in Anderson J A, Pellionisz
A, Rosenfeld E (eds.) 1988 Neurocomputing. MIT Press,
Cambridge, MA

F. H. Guenther

Neural Networks, Statistical Physics of

1. Introduction

Neural computing is a field in computer science that
aims at constructing computationalmodels that follow
an analogy with neural networks in the human brain.
These models are often called artificial neural net-
works and can be thought of as a collection of
computational units called neurons that are connected
in some way. Each neuron has an internal state that is
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computed by applying a non-linear response function
to a weighted summation of its inputs and a threshold.
By continuously updating the states of the individual
neurons the network may organize itself to exhibit a
global behavior resembling that of an associative
memory or of a self-learning system.

Here, we consider the special class of neural net-
works in which individual neurons have only two
possible output values. Two well-known examples of
this class of two-state neural networks are Hopfield
networks (Hopfield 1982) and Boltzmann machines
(Ackley et al. 1985). Boltzmann machines can be
viewed as an extension of Hopfield networks in the
following two ways. First, the greedy response func-
tion of a Hopfield network is replaced in a Boltzmann
machine with a stochastic response function. Second,
the relatively simple Hebbian learning rule in a
Hopfield network is replaced in a Boltzmann machine
with a more powerful stochastic learning algorithm.
Both extensions are achieved through the use of
stochastic neurons.

Two-state neural networks have a resemblance to
many-particle systems as studied in statistical physics.
This analogy can be used to analyse the behavior of
these neural networks using models and methods
derived from statistical physics. Here, we present some
basic results on the storage capacity and convergence
behavior of two-state neural networks. For a more
elaborate treatment of this subject the reader is
referred to the book by Hertz et al. (1995).

2. Two-state Neural Networks

A two-state neural network consists of a set � of two-
state neurons that are interconnected by weighted
symmetric connections. A neuron u can be in one of
two states, either it is firing, corresponding to state ‘1,’
or it is not firing, corresponding to state ‘�1.’ A
configuration k is a ���-dimensional vector that des-
cribes the global state of the network. The state of an
individual neuron u is given by the component s

u
(k).

Let ����1, 1���� be the set of all possible config-
urations. A weight w

u,v
�� is associated with the

connection between a neuron u and a neuron �. By
definition, we assume w

u,u
� 0 for each u �� and

w
u,v

�w
v,u

for each pair u, � ��. Each neuron u has a
threshold b

u
��.

Self-organization in a two-state neural network is
achieved by allowing neurons to change their states,
from ‘�1’ to ‘1’ or vice versa. Let the network be in
configuration k, then a state change of neuron u results
in a configuration l, with s

u
(l )��s

u
(k) and s

v
(l )�

s
v
(k) for all neurons �� u. A possible state change of

a neuron u is related to its net input z
u
(k), defined as

the sum of its weighted inputs minus its threshold, i.e.,

z
u
(k)� �

v ��

w
u,v

s
v
(k)�b

u
. (1)

Here, we consider instantaneous asynchronous state
changes, i.e., state changes that occur one by one and
take zero time to execute. The state change rule of a
Hopfield network is given by

select randomly a neuron u;

s
u
(k):� sign(z

u
(k)) (2)

where sign(u)� 1 if u� 0 and sign(u)��1 otherwise.
So once the neuron that may change its state is
selected, the state change is completely deterministic.

The state change rule of a Boltzmann machine is
given by

select randomly a neuron u;

r:� random number in [0, 1);

if r� fβ (2zu
(k)) then s

u
(k):� 1 else s

u
(k):��1 (3)

where fβ (y)� 1� (1�e−βy) is the logistic activation
function. Hence, the selected neuron goes to state ‘1’
with probability fβ (2zu

(k)) and to state ‘�1’ with
probability 1�fβ (2zu

(k)). The factor ‘2’ in these
expressions is not essential; it only simplifies forth-
coming formulas. Note that the state change mech-
anism of a Boltzmann machine is not deterministic.
The net input determines only the probability that the
next state is ‘�1’ or ‘1.’ It follows from the form of the
logistic activation function that a large positive net
input leads with a high probability to state ‘1,’ and a
large negative net input leads with a high probability
to state ‘�1.’ The parameter β� 0 determines the
steepness of the logistic function fβ. For very large β
values, fβ is almost a step function, which implies that
a positive net input almost always leads to state ‘1’ and
a negative net input almost always leads to state ‘�1.’
Hence for β��, a Boltzmann machine behaves like a
Hopfield network.

An important role in the analysis of the dynamics
for both types of two-state neural networks is played
by the energy function E:���, defined by

E (k)���

�
�

u,v��

w
u,v

s
u
(k)s

v
(k)� �

u ��

b
u
s
u
(k). (4)

The term energy function stems from the analogy with
physical systems, as treated in Sect. 5. The energy is a
global measure indicating to what extent the neurons
in the network have reached a consensus about their
individual states relative to the weights and biases. Let
the network be in configuration k, and suppose a state
change of a neuron u results in a configuration l, with
s
u
(l )��s

u
(k) and s

v
(l )� s

v
(k) for all neurons �� u.

A simple computation shows that the energy difference
between the new and old states is given by

E (l )�E (k)� 2s
u
(k)z

u
(k). (5)
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3. Hopfield Networks

A configuration of a Hopfield network is called stable
if no neuron can change its state anymore. From Eqn.
(1) we infer that a stable configuration k satisfies

s
u
(k)� sign(z

u
(k)) (6)

for all neurons u. It is easy to show that a state
transition of a Hopfield network always leads to a
decrease in the energy E. Hence, for any start
configuration, the network always reaches a stable
state by repeated application of the state change
mechanism. Goles-Chacc et al. (1985) showed that
finding a stable state may require a number of
transitions that cannot be bounded by a polynomial in
the number of neurons. This result has been general-
ized by Scha� ffer and Yannakakis (1991) who showed
that the problem of finding stable states in Hopfield
networks is PLS-complete. This result implies that it is
unlikely that algorithms exist that find a stable state in
a Hopfield network with a worst-case running time
that can be bounded by a polynomial in the size of the
network.

Since a Hopfield network always converges to a
stable configuration, it can be used as an associative
memory, in which the stable configurations are the
stored patterns. The idea is that, starting with a
corrupted pattern as initial configuration, repeated
application of the state change mechanism will lead to
a stable configuration, which is hopefully the original
pattern. The question is how the weights and thresh-
olds must be chosen to obtain a given set of stable
configurations. Let l be a pattern that we want to store
in a Hopfield network, i.e., l is a �� �-dimensional
vector with components s

u
(l ). It can be shown that l is

a stable configuration if the weights are chosen as
w

u,v
� s

u
(l )s

v
(l ) for all u� � �� and the thresholds

as b
u
� 0 for all u ��. If we want to store a set

� of patterns, then an appropriate choice for the
weights is

w
u,v

�
1

���
�
l ��

s
u
(l )s

v
(l ) (7)

for all u� � �� with biases b
u
� 0 for all u ��. This

formula, which is a variant of the rule of Hebb (1949),
however, may result in configurations that are not
stable in the sense defined above. Moreover, it may
introduce stable configurations that do not belong to
the set of patterns; these are called spurious config-
urations. The capacity of this type of associative
memory, i.e., the number of patterns that can be
stored in a Hopfield network of given size, is con-
sidered in Sect. 7.

4. Boltzmann Machines

Suppose a Boltzmann machine goes from config-
uration k to configuration l with the state change rule

as given Sect. 2. This means that first a neuron u is
selected, and second, the state of u is changed. It is
easily seen that each possible state change of u, from
state ‘–1’ to ‘1’ or from state ‘1’ to ‘–1’, has probability
fβ (�2s

u
(k)z

u
(k)). Hence, using Eqn. (5) the prob-

ability of a state change of neuron u equals

� �accept a state change of neuron u � current con-
figuration is k�

�
1

1�exp(β (E ( l)�E (k))
(8)

Clearly, state changes that decrease energy have a
higher probability than state changes that increase the
energy. Note the difference with the Hopfield network,
where state changes that increase energy are not
possible.

The process that governs state changes in a
Boltzmann machine is known as simulated annealing.
It was first proposed by Metropolis et al. (1953) for
computing low-energy states of solids. Kirkpatrick et
al. (1983) first used the method to find near-optimal
solutions to hard combinatorial optimization prob-
lems. Ever since, simulated annealing has become a
well-known heuristic for finding approximate solu-
tions of combinatorial optimization problems. The
method originates from the simulation of physical
annealing processes. The physical temperature T is
related to the parameter β by T� �

β.
The mathematical treatment of simulated annealing

uses the theory of Markov chains; for a detailed
description we refer to Aarts and Korst (1989). The
theory of Markov chains can also be used to describe
the state changes of the neurons in a Boltzmann
machine. The resulting iterative procedure can be
described as a sequence of Markov chains, where each
chain consists of a sequence of trials, and the outcome
of a given trial only depends on the outcome of the
previous trial in a probabilistic sense. A trial consists
of two steps: given a configuration k, first a neighbor-
ing configuration l is generated, determined by a
neuron u �� that proposes a state change, and second,
it is evaluated whether or not l is accepted; see Eqn. (9).
If it is accepted, the outcome of the trial is l, otherwise
it is k. Aarts and Korst (1989), among others, showed
that for a Boltzmann machine with acceptance prob-
ability given by Eqn. (9) the following holds:

(a) The probability qβ (k) of obtaining a config-
uration k after a sufficiently large number of trials
carried out at a fixed value of β is given by

qβ (k)�
exp(�βE

k
)

Z (β )
(9)

where Z(β )��
l �R

exp(�βE
l
) is a normalization

constant that equals the well-known partition function
in statistical physics. The expression of Eqn. (9) is
often referred to as the equilibrium distribution of the
corresponding Markov chain, and it is known in

10539

Neural Networks, Statistical Physics of



statistical physics as the Boltzmann distribution,
which explains the name ‘Boltzmann machine.’ The
process of reaching the equilibrium distribution is
called equilibration. It implies that low-energy config-
urations have a larger probability of occurring than
high-energy configurations.

(b) For β��. Eqn. (9) reduces to a uniform
distribution over the set of configurations with mini-
mum energy. Or in other words, if β approaches �, the
Boltzmann machine finds a configuration with mini-
mum energy with probability one. This property
makes it possible to use Boltzmann machines to obtain
near-optimal solutions of combinatorial optimization
problems.

Finally, we mention that the randomized state-
equilibration method described above can be used to
formulate a more sophisticated learning algorithm for
the Boltzmann machine than the simple Hebbian rule
that is applied in Hopfield networks. This algorithm
was introduced by Ackley et al. (1985), and it follows
an approach in which the weights are iteratively
adjusted to minimize an information theoretic
measure that quantifies the difference between the
network performance in the clamped phase and the
free running phase. To this end one distinguishes
between visible neurons and hidden neurons. The
objective for the Boltzmann machine is to learn a given
behavior on its visible neurons. In the clamped phase
the visible neurons are fixed to a required behavior,
and only the hidden neurons can evolve. In the free
running phase all neurons can evolve. The difference in
behavior between these two phases is used to adapt the
weights and thresholds of the Boltzmann machine. A
more detailed presentation of the algorithm is con-
sidered beyond the scope of this paper, but can be
found in Aarts and Korst (1989).

5. The Physics Analogy

The analogy between two-state neural networks and
statistical many-particle systems is probably best
explained from the well-known spin glass models in
statistical physics (Amit et al. 1985). In a spin glass
model one considers an ensemble of spin particles
having spin ‘up’ or ‘down,’ i.e., S

i
��1. The cor-

responding Hamiltonian is given by

H���

�
�
i,j

j
ij
S

i
S

j
�h

�
�
i

S
i

(10)

where the J
ij

denotes the coupling strengths of the
spin-spin interaction between two particles i and j, and
h
�
denotes the strength of an external magnetic field.
The analogy with two-state neural networks is

evident. The spins play the role of the states of the
individual neurons and the Hamiltonian is the equiv-
alent of the energy. The spin glass model described
above is a well-studied system in statistical physics.
Hence, its analogy to two-state neural networks

permits the use of such concepts as phase transitions,
equilibrium dynamics, and mean field theories in the
analysis of the behavior of two-state neural networks;
see for instance Amit et al. (1987).

As an example we consider the computation of
statistical averages at equilibrium. For instance, using
Eqn. (9) the average activity �s

u
�β of neuron u of a

Boltzmann machine at temperature T� �
β can be

expressed as

�s
u
�β �

�
k ��s

u
(k) exp(�βE

k
)

�
i �� exp(�βE

l
)

(11)

where ���β denotes the average over all configurations
in equilibrium at a given β-value. This expression can
also be written as

�s
u
�β �

�F

�b
u

(12)

where F denotes the free energy given by

F��β log �
k ��

exp(�βE (k))��
1

β
logZ (β). (13)

It is a standard result from statistical physics that all
macroscopic quantities at equilibrium can be calcu-
lated by taking the appropriate derivatives of the free
energy.

6. Mean Field Approach

The idea of the mean field approach is to model
statistical equilibrium from the point of view of the
mean field experienced by a neuron. This means that
we approximate the actual net input z

u
(k) of a neuron

by the mean net input, i.e., the mean field, given by

�z
u
�β � �

v ��

w
u,v

�s
v
�β�b

u
. (14)

The state change rule Eqn. (3) yields that a neuron
with this net input has probability f (�2z

u
�β) of being in

state ‘1’ and probability 1�f (�2z
u
�β) of being in state

‘–1.’ Using the logistic activation function we find that
the mean activation of the neuron satisfies

�s
u
�β � tanh

E

F

β
E

F

�
v��

w
u,v

�s
v
�β�b

u

G

H

G

H

. (15)

Clearly, this is a system of ��� non-linear equations
with ��� unknown variables, but they are at least
deterministic. The solvability of the equations depends
on the weights and the biases. For some specific values
the solution is simple. For instance, in the case where
w

u,v
�w

�
���� for all u� � �� and b

u
� 0 for all u ��,

Eqn. (15) reduces to

�s
u
�β � tanh(βw

�
�s

u
�β) (16)
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for all u ��. This corresponds to a very simple model
of a ferromagnetic system for which in the limit β��
all particles (neurons) align in the same state, either
spin up or spin down.

7. Storage Capacity

The mean field approach presented above can also be
used to analyze the storage capacity of two-state
neural networks. We suppose that we want to store a
set � of (random) patterns by choosing weights and
thresholds as in Sect. 3. Hence, Eqn. (15) reduces to

�s
u
�β � tanh

E

F

β

���
�
v ��

�
l ��

s
u
(l )s

v
(l )�s

v
�β

G

H

. (17)

The question is whether these mean field equations
have retrieval states, i.e., solutions that are approxi-
mately equal to one of the configurations l from �. It
turns out that this depends on the temperature T�
1�β and on the quantity α� ���

���, which is the quotient
of number of patterns that must be stored and the
number of neurons in the network. The region in the
T, α plane where retrieval states occur has been
calculated by Amit et al. (1987), in the limit for
�����. The result is plotted in the phase diagram of
Fig. 1. The figure shows four regions with different
storage behavior. In region D there are no stable
configurations at all. In all other regions there exist
stable configurations. In region C the only stable states
are the so-called spin glass states. These states are
spurious, i.e., they have no relation with the patterns
that must be stored. In regions A and B the network
functions as a memory, i.e., there exist stable states
that have a large overlap with the patterns from �. In
both regions there are, however, also spurious con-
figurations. In region B the spurious configurations

Figure 1
Phase diagram

have on average lower energy values than the patterns;
in region A the situation is the reverse. Consequently,
the network works best in region A, because there the
probability of finding a stable configuration that
corresponds to pattern is maximum. The figure shows
that the ability to store patterns is bounded by a
critical value α

c
, whose value is roughly equal to 0.138.

Furthermore, for T-values greater than 0 the number
of storable patterns decreases.

8. Conclusion

We have analysed a special class of two-state neural
networks using methods from statistical physics of
many particle systems leading to specific results on the
asymptotic behavior and storage capacity of these
networks. The analysis can be further extended to
include other behavioral properties such as phase
transitions, entropy, and ensemble averages. We
finally mention that there exists a one-to-one relation
between two-state neural networks and many com-
binatorial optimization problems; the travelling sales-
man and the quadratic assignment problem probably
being the best known examples. The physics analogy
again allows analysis of specific properties of these
combinatorial optimization problems, including ultra-
metric structures and probabilistic value analysis. For
examples the reader is referred to Laarhoven and
Aarts (1987).

See also: Artificial Neural Networks: Neurocompu-
tation; Hebb, Donald Olding (1904–85); Linear
Algebra for Neural Networks; Statistical Pattern
Recognition

Bibliography

Aarts E H L, Korst J H M 1989 Simulated Annealing and
Boltzmann Machines. Wiley, Chichester, UK

Ackley D H, Hinton G E, Sejnowski T J 1985 A learning
algorithm for Boltzmann machines. Cogniti�e Science 9:
147–69

Amit D J, Gutfreund H, Sompolinsky H 1985 Spin-glass models
of neural networks. Physical Re�iew A 32: 1007–18

Amit D J, Gutfreund H, Sompolinsky H 1987 Statistical
mechanics of neural networks near saturation. Annals of
Physics 173: 30–67

Goles-Chacc E, Fogelman-Soulie F, Pellegrin D 1985 Decreas-
ing energy functions as a tool for studying threshold networks.
Discrete Applied Mathematics 12: 261–77

Hebb D O 1949 The Organization of Beha�ior. Wiley, New York
Herz J A, Krogh A, Palmer P G 1995 Introduction to the Theory

of Neural Computation. Addison Wesley
Hopfield J J 1982 Neural networks and physical systems with

emergent collective computational abilities. Proceedings of the
National Academy of Sciences, USA 79: 2554–8

Kirkpatrick S, Gelatt Jr. C D, Vecchi M P 1983 Optimization by
simulated annealing. Science 220: 671–80

Laarhoven P J M van, Aarts E H L 1987 Simulated Annealing;
Theory and Applications. Reidel, Dordrecht, The Netherlands

10541

Neural Networks, Statistical Physics of



Metropolis N, Rosenblut A W, Rosenblut M N, Teller A H,
Teller E 1953 Equations of state calculations for fast com-
puting machines. Journal of Chemical Physics 21: 1087–92

Scha� ffer A A, Yannakakis M 1991 Simple local search problems
that are hard to solve. SIAM Journal on Computing 20: 56–87

E. Aarts, H. ten Eikelder, and J. Korst

Neural Plasticity

Neural plasticity refers to the ability of neurons to
change in form and function in response to alterations
in their environment. Neurons function as parts of
local circuits in the brain, and each neuron can change
its functional role in a circuit by altering how it
responds to inputs or influences other neurons. Neu-
ronal interactions for computational functions largely
depend on synaptic relationships, and neural plasticity
largely results from changes in the strengths of
synaptic connections between neurons and the forma-
tion of new connections. Neural plasticity occurs as
neurons respond to the activities of neighboring
neurons that are spontaneously active or are activated
by events in the external environment, and to trophic
and guidance factors released in the local environment.
Neural plasticity is essential for the normal devel-
opment of brain circuits, creating the differences in
those circuits that make us individuals. Neural plas-
ticity mediates the acquisition of knowledge and skill,
and brain repair after injury. Plasticity may also lead
to misperceptions and pain, and maladaptive behav-
ior. An understanding of neural plasticity might help
us promote this plasticity when it is useful, and control
this plasticity when it has unfortunate consequences.

1. Neural Plasticity During Brain De�elopment

The basic circuitry of the brain gradually emerges
during development. While the mature brain remains
plastic, developmental changes are especially impress-
ive. For example, a short period of sensory loss, such
as produced by having an eye covered by a patch early
in childhood, can have a devastating effect on vision
for that eye. The brain circuits for vision become
dominated by the seeing eye so that connections and
synaptic strengths change, deprived neurons fail to
grow and axon branches withdraw, and a deficit in
vision for the closed eye occurs that persists after the
eye patch is removed (Antonini and Stryker 1993). A
similar period of deprivation in adults has little effect.
The developing brain is especially plastic because it is
using information from the environment to help
construct itself (Rauschecker 1991, Schatz 1990).
Slight changes in the instructions from the environ-
ment, and the timing of those instructions can lead
to quite different outcomes. In the mature brain, the

circuits have been built, and further modifications are
usually less profound.

One of the important accomplishments of devel-
opmental plasticity is to create functionally adaptive
circuits in the brain. Developmental plasticity refers to
the capacity of the brain to have different devel-
opmental outcomes. The development of some brain
circuits, some of those in simple invertebrates for
example, may be highly fixed. Thus, the developing
circuits usually achieve the same adult form. But, this
is not necessarily the case for the complex circuits of
the higher brain centers of mammals, especially those
in humans with long periods of development. The
human brain is highly plastic because the brain circuits
are not fully specified by the genes. All of the necessary
information for proper development does not reside in
the genes or gene products. Thus, it is necessary to use
information from the environment to direct devel-
opment. Neurons are designed to respond to sensory
stimuli and each other with action potentials or spikes.
Self-generated spontaneous activity and evoked ac-
tivity are very important in mediating normal de-
velopment (Schatz 1990). Neurons also influence the
development of other neurons through the release of
trophic and guidance factors (Connor and Dragunow
1998).

Consistencies in the internal and external environ-
ments during development typically lead to the de-
velopment of similar brains with very similar brain
circuits. Because the developmental outcomes can be
so similar, the role of the environment may not always
be obvious. Thus, one way to study developmental
plasticity is to rear animals in abnormal environments
(Rauschecker 1991). As examples, the development of
the visual system can be altered by rearing mammals in
the dark, with one eye closed, or under strobe lights.
These experiments indicate that sensitivity to the
environment is an important component of the normal
development of brain circuits. In an abnormal en-
vironment, development can be misdirected, often
with unfortunate functional consequences.

Sensitivity to the environment also allows the
developing nervous system to become tailored to
specifics of the environment of the individual. The
newly hatched bird imprints on its parents, rather than
birds in general, although even a moving box or
balloon will do in the absence of tending parents. The
young bird can become completely attached to such
obviously false parents. The child that practices piano
or basketball becomes the great piano or basketball
player. Humans learn the sounds of their own lan-
guage, and as adults find it hard to process the sounds
of other languages. Thus, neural plasticity allows the
brain to adapt to an uncertain environment, and
permits specializing the formation of neural circuits
within individuals for individual needs.

Because neuronal circuits are designed to be altered
by aspects of the environment at certain times in
development, or later during critical points in the
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lifecycle, there are changes in circuits that are possible
only at certain times, and these changes are often
difficult or impossible to reverse. These times are
called critical or sensitive periods. Eye patching for a
period of days to weeks, for example, will greatly alter
brain circuits, only during a fixed early period of visual
development. Earlier or later periods of deprivation
have little effect. There may be a critical or sensitive
period for song birds learning songs, for human
language to be easily and flawlessly acquired, and for
learning perfect pitch.

In summary, neural plasticity is essential for normal
brain development, especially for the development of
large complex brains that mature slowly. The normal
development of the human brain is especially de-
pendent on neuronal plasticity. Many circuits require
information from the environment to be designed
properly. In addition, neuronal plasticity allows the
development of the individual, and individual skills
and abilities.

2. Neural Plasticity and the Lifecycle

Neural plasticity also allows brain circuits to function
differently at different phases of the lifecycle. Hor-
mones play a major role in adjusting neural circuits.
Song birds, for example, adjust and even add new
neurons to the neural circuits used in producing and
acquiring songs used during the breeding season
(Konishi 1985). At puberty, humans and other mam-
mals alter brain circuits that mediate aspects of sexual
behavior, and later brain circuits are adjusted to
promote maternal and paternal behaviors. Thus,
plasticity permits rapid and functionally important
changes in brain circuits as life styles change with
puberty and parenthood.

3. Neural Plasticity and Learning

Learning is based on neural plasticity. Each individual
acquires a great deal of useful information about the
environment through experience, and improves and
perfects a great number of motor skills. The im-
portance of learning varies with species, and it is
probably most important in humans. There are several
types of learning, but they all depend on modifying the
functional circuits of neurons.

The neuronal mechanisms of learning are not fully
understood, although they have been under intensive
study for many years. It is likely that two types of
induced changes in synaptic effectiveness between
neurons are important in most learning. When a
source of input to a neuron or group of neurons is
intensely stimulated for a brief period of time, later
stimulations might be more effective and produce a
greater response. This change in synaptic effectiveness,
which may persist for minutes to hours or longer, has
been called long-term potentiation (LTP; see Bliss and
Lomo 1973). Of course, new learning involves for-

getting, so that connection strengths need to be
weakened as well. Patterns of less intense, more
distributed stimulation may reduce synaptic effective-
ness. This reduction is called long-term depression
(LTD; see Nelson and Turrigiano 1998). Possibly,
LTP depends on reversing LTD.

Both LTP and LTD are likely to be critical
components of memory formation and the acquisition
of skills. LTP and LTD have been most studied in the
hippocampus, both in a tissue slice preparation, which
offers clear technical advantages, and in the intact
animal. LTP and LTD are components of what has
been called Hebbian plasticity (see Brown et al. 1988,
Rauscheker 1991) after the neuropsychologist, Don-
ald Hebb. In an effort to account for learning, Hebb
theorized that the repeated activations of local neuron
circuits changed the effectiveness of pathways so that
some inputs came to activate the circuits more easily
and more effectively. If neuron A takes part in the
firing of neuron B, the future effectiveness of neuron A
in firing neuron B is increased. The cellular mech-
anisms of Hebbian plasticity have been studied, and
they involve the activation of the NMDA (N-methyl-
D-aspartate) glutamate receptor and a calcium influx
into the post synaptic neuron when pre synaptic
activity is paired with post synaptic depolarization
(Bear 1995, Rauschecker 1991). The hippocampus is
known to have a critical early role in the formation of
long-term memories, but it is not generally thought to
be the site of permanent storage. The amygdala en-
codes the emotional component of memories formed
during fear conditioning, but like the hippocampus,
the neuronal plasticity that occurs in the amygdala
may modulate the consolidation of memories formed
elsewhere.

Most memories and skills depend on neocortex.
LTP and LTD also have been demonstrated in
neocortex circuits where these types of synaptic
plasticity are likely to be important in the consoli-
dation and storage of information.

4. Neural Plasticity and Brain Repair

Neural plasticity is also important in brain reorganiza-
tion and repair after injury. The effects of sensory loss
have been extensively studied in the sensory systems of
adult mammals (Kaas 1991, Kaas et al. 1999). Sensory
loss of one type or another commonly occurs during
adult life. For example, humans typically lose auditory
receptors and, especially, high-frequency hearing as
they age. Studies in monkeys, cats, and rodents show
that auditory cortex reorganizes after such partial
hearing loss so that more neurons are devoted to
processing the remaining inputs. The functional sig-
nificance of this reorganization is not clear, but it may
help individuals adjust to the hearing loss and more
effectively use the remaining inputs. Similar changes
occur when small portions of the retina are damaged.
The regions of visual cortex that are deprived of their
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normal sources of activation by such damage soon
come to be responsive to surrounding intact parts of
the retina.

Finally, any restricted loss of tactile inputs from the
skin, such as those caused by nerve damage, is followed
by a reorganization of somatosensory cortex so that
deprived neurons become responsive to preserved
tactile afferents. Such findings indicate that the brains
of even adult mammals have considerable capacity for
functional reorganization so that neurons that are
deprived of a normal source of activation gradually
acquire new sources of activation. Unresponsive neu-
rons are not of much use, and the reactivation of
deprived neurons, as a common feature of brain
damage, may greatly contribute to behavior recovery
and compensation. The mature brain may well be
designed to compensate for some neuronal loss and
damage, and reorganization may lead to more effective
use of remaining neurons and neural circuits.

Humans and other mammals compensate remark-
ably well from cortical damage that is relatively
restricted. In part, this may be the result of reorganiza-
tion within the damaged area of cortex. Sensory and
motor representations in cortex reorganize after
damage to recover some of the lost parts of the rep-
resentation. Other intact areas of cortex may re-
organize to help compensate for the loss. During some
period of brain development, parts of the brain may be
capable of regenerating lost neurons (Kolb et al.
1998).

Impressive recoveries after brain damagemay reflect
design features involving plasticity, or even the for-
tunate utilization of mechanisms built in by selection
for normal development and adult learning. However,
plasticity is not always beneficial. The plasticity that is
there for one set of purposes may be evoked in other
sets of circumstances where the results are detrimental
and unfortunate. As one example, individuals with
amputated limbs typically feel that the missing limb is
still there (Ramachandran and Blakeslee 1998). This
may be the result of neurons in the brain, deprived of
normal sources of activation by afferents from the
missing limb, becoming more sensitive to intrinsic
signals or other inputs. The growth of new connections
in the brain stem and cortex seems to add the further
complexity of trigger zones, locations on the face and
stump that, if touched, evoke a sensation in the missing
limb. Fortunately, this type of misperception is not
very disturbing. However, severe pain also might be
felt in the missing limb, apparently as a result of the
plasticity of circuits in the thalamus. This pain is very
difficult to treat since it is not generated in the normal
way.

As another example of maladaptive plasticity, indi-
viduals that overpractice a skill may develop motor
disorders or dystonias (Byl et al. 1996). Neural
plasticity is essential for developing motor skills, but
musicians and writers may overpractice or overuse a
skill so that performance deteriorates rather than

improves. The practice may coactivate neurons so
frequently that they become so strongly interconnec-
tedthat theyfail torespondindependentlywhenneeded
in other neuronal circuits. Thus, the musician loses
control of the skilled hand movements needed to play,
and the writer develops writer’s cramp. Recoveries
depend on other training and experiences that re-
balance the motor circuits.

5. Mechanisms of Neural Plasticity

Brain circuits are plastic because new connections
form, unused connections are lost, and existing con-
nections increase or decrease in effectiveness. Develop-
ing brains are especially plastic because it is a time of
great neuronal growth. Activity-dependent genes
(Kaczmarek and Chaudhuri 1997) within neurons
function to promote and direct new growth, or stop
growth, and cause retractions of axons and dendrites
and even cell death. The developing nervous system
over-produces neurons and connections, and uses
activity patterns induced in neurons by the external
and internal environments to select the useful, more
active neurons and connections and eliminate other
less active neurons and connections. By altering
activity patterns through lesions, drugs, and ex-
perience,outcomescanbechangedsothatnormally lost
neurons are saved, normally lost connections are
preserved, and even new growth occurs. One of the
early discoveries was that rats reared in a complex
rather than a simple environment (Greenough et al.
1985) developed a thicker cortex with larger neurons
and more complex dendritic arbors. As a more
unusual, more dramatic, example of developmental
plasticity, rodents reared after a major loss of auditory
inputs to the forebrain grow visual inputs into the
auditory thalamus, so that auditory cortex is activated
by visual stimuli (Sur et al. 1988). The potential for the
growth as well as the loss of new connections is great
in the developing brain.

Neuronal growth and death can be a feature of
normal lifestyle changes as well. Neurons may increase
in size and connectional complexity in brain regions
related to sexual behavior or bird song during ap-
propriate parts of the breeding season, and then shrink
and disconnect later (Konishi 1985). Neurons may
even be born and added to such circuits, to later die.
While neuronal growth and even death are major
components of programmed plasticity for expected
developmental and lifecycle events, much less new
growth or retraction might be expected at other times
in the mature brain, which has developed brain circuits
for a period of stable performance. Indeed, except for
learning and learning mechanisms, the mature brain
has been considered to be rather fixed in organization
and not plastic. Now, considerable evidence has
accumulated to show that the functional organization
of the mature brain is quite mutable, and that at least
some of the changes depend on new growth. In cases
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of severe sensory loss, such as with brain or spinal cord
lesions, or peripheral nerve damage, growth of axons
over considerable distances occurs to reactivate de-
prived neurons in the spinal cord, brainstem, and
cortex. While extensive new growth in the mature
brain is often likely to be detrimental, and glial cells in
the central nervous system produce factors that inhibit
such new growth, the local growth of axons and
dendrites is probably ongoing and common. In ad-
dition, the cellular factors for inhibitingmore extensive
growth may be overcome by extreme deprivation. It
remains to be demonstrated how much new growth
contributes to behavioral recoveries after brain dam-
age, but a major contribution by new growth seems
likely. In addition, new neurons appear to be added to
neocortex and other parts of the forebrain throughout
life (Gould et al. 1999, Van Praag et al. 1999). While
neurogenesis had been thought to be limited to the
period of brain development, recent evidence for the
addition of neurons to the mature primate brain raises
the possibility that such new neurons contribute to
brain plasticity.

A common and possibly more powerful factor in
neural plasticity is increasing or decreasing the effec-
tiveness of existing connections. This can be done by
increasing or decreasing the number, sizes, and posi-
tions of synapses, the amount of neurotransmitter
released, and the receptor sites responsive to the
transmitter. The important roles of LTP and LTD
have already been discussed. These mechanisms may
be potentiated by the appropriate release of neuro-
modulators that increase neural activity for short but
behaviorally significant periods of time. Thus, stressful
and other motivating events activate brainstem neu-
rons that release the neurotransmitter, acetylcholine
(ACh) throughout the brain where synaptic strengths
are likely to be modified. This makes the changes in
neural circuits more likely, so that the motivating
events can be retained in memory and skills can be
acquired more readily. The permissive effects of ACh
release on neural plasticity can even be obtained
artificially by electrically stimulating the brainstem
neurons that project to cortex and release ACh during
learning (Kilgard and Merzenich 1998).

There are many other ways of promoting neural
plasticity. Neurons tend to self-regulate through the
actions of activity-dependent genes to reach a set level
of activity. Neurons with lowered levels of activity
tend to express lower levels of the inhibitory neuro-
transmitter, GABA, or become less sensitive to GABA
by making fewer GABA receptors (Hendry and Jones
1998). More active neurons make more GABA and
more GABA receptors. Thus, deprived neurons be-
come more sensitive and respond to inputs that were
previously subthreshold and ineffective, while overac-
tive neurons lose responsiveness to weak but pre-
viously effective inputs.Otheractivity-dependentgenes
probably regulate neuron growth through the release
of trophic and guidance factors.

6. Conclusions

Neural plasticity is important for the normal de-
velopment and maintenance of neural circuits. This
plasticity adjusts mature brain circuits to mediate
individual perceptual and motor skills, and adaptive
adjustments to an uncertain environment. Neural
plasticity is especially important in storing informa-
tion. Plasticity also functions in brain repair. Because
some outcomes of neuronal plasticity are highly
desirable, while others are unfortunate, a compre-
hensive understanding of the mechanisms of plasticity
and how to control them would be clinically and
therapeutically beneficial.

See also: Long-term Depression (Cerebellum); Long-
term Depression (Hippocampus); Long-term Poten-
tiation and Depression (Cortex); Long-term Potentia-
tion (Hippocampus); Neural Plasticity in Auditory
Cortex; Neural Plasticity in Visual Cortex; Neural
Plasticity of Spinal Reflexes
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Neural Plasticity in Auditory Cortex

This article covers the topic of neural plasticity in the
auditory cortex, particularly with reference to learning
and memory in adult subjects. As used here, the term
‘neural plasticity’ refers to systematic long-term
(minutes to months) changes in the responses of
neurons to the same physical stimulus (e.g., a tone),
due to experience.

Neural plasticity in the auditory cortex is interesting
not only in itself but also as a case study in the
intersection of two scientific fields that had developed
quite separately, those of sensory physiology and the
neurobiology of learning and memory. Furthermore,
this topic provides a clear example of how assumptions
constrained thought and experiment for most of the
twentieth century. Finally, because the majority of
studies on learning and sensory systems have been
carried out in the auditory cortex, the development of
new ideas and findings in the auditory cortex has direct
implications for studies of neural plasticity in adult
somatosensory and visual cortices (see Neural Plas-
ticity in Visual Cortex).

The history of neuronal plasticity in the auditory
cortex involves four stages: (a) sensory-motor frame-
work excluding the auditory cortex from learning and
memory; (b) delineation of cortical responses to
sounds in anesthetized animals; (c) revelation of
plasticity of responses to sounds during learning; and
(d) discovery that learning systematically changes the
frequency tuning of neurons in the auditory cortex.

1. Traditional Functional Organization of the
Cerebral Cortex

Attempts to understand the auditory cortex (as well as
many other brain systems and structures) have their
origin in the nineteenth century, within the framework
of a sensory-motor conception of the nervous system.
In the 1820s, the French physiologist F. Magendie,
building on the partially correct work of the English
anatomist C. Bell, showed that the dorsal and ventral
roots of spinal nerves have different functions, sensory
and motor, respectively. In the 1840s, Marshall Hall,
an English physiologist, discovered that the sensory
and motor nerves, together with the internal substance
of the cord, constituted a behavioral structural–
functional unit, that of the spinal reflex. The question
of whether or not the entire nervous system was
organized on sensory-motor principles formed much
of the research program for the rest of the century
(Young 1970).

It was generally believed that the cerebral cortex
was not electrically excitable and operated only in a
holistic manner, as it was widely thought to be the
location of the unitary self or soul. However, in 1870
Fritsch and Hitzig, two German medical students,
used focal electrical stimulation to discover the motor
cortex. Also during the last quarter of the nineteenth
century, David Ferrier, an English physiologist, used
brain lesions to approximately locate the auditory
cortex in the temporal lobe, by showing impaired
hearing in animals. Thus by the beginning of the
twentieth century the sensory-motor principle had
been extended to the cerebral cortex. However, many
regions of the cortex appeared to be neither sensory
nor motor. About 1910, several of these areas were
labeled the ‘association cortex’ by the anatomist W.
LeGros Clark. The dominant implication of this
formulation was that sensory and motor processes
converged in these areas to form learned associations.
Implicit in this schema was the concept that sensory
(and motor) regions of the cortex were not sites of
learning and memory.

2. Auditory Cortical Responses to Acoustic
Stimuli

The availability of sensitive electronic amplifiers in the
1930s enabled scientists to record brain potentials that
were elicited by controlled sensory stimuli, hence
initiating themodern field of sensory neurophysiology.
In the United States, recordings in the 1940s by
Woolsey and Walzl in the cat and by Tunturi in the
dog delineated auditory cortical fields. In particular,
their studies revealed that the primary auditory cortex
exhibits a ‘tonotopic map,’ i.e., that cells best tuned to
one frequency were located next to cells that were
tuned to an adjacent frequency. In effect, the primary
auditory cortex has an organization for acoustic
frequency that is similar to that of a keyboard or a
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Figure 1
An example of a frequency-receptive field. The left panel shows neuronal discharges against tones of various
frequencies. The right panel shows the tuning curve plot of these data. The frequency of maximal response is called
the ‘best frequency’

harp. Subsequent more detailed studies showed that
single neurons exhibited tuning functions, responding
best to one frequency (the ‘best frequency’) and less
strongly to other, higher and lower adjacent fre-
quencies. Tuning curves are also called ‘frequency
receptive fields’ because they show the regions of
acoustic frequency to which neurons are receptive, i.e.,
to which they respond (Fig. 1).

3. Initial Beha�ioral Studies of Cortical Plasticity

While auditory neurophysiology was determining how
the auditory cortex responds to sound, the field of
learning and memory independently began to study
how responses of the brain change when a stimulus
becomes behaviorally important or loses its import-
ance. Robert Galambos and his colleagues in Wash-
ington, DC performed a seminal experiment in 1955.
Cats were classically conditioned by pairing an audi-
tory conditioned stimulus (CS) with a puff of air to
the face (e.g., see Classical Conditioning, Neural Basis

of ). Evoked potentials elicited by the CS became
larger during conditioning; complementary studies of
habituation, i.e., repeated presentation of a tone with-
out reinforcement, by Irwin Westenberg, later revealed
the opposite effect, a decrement of cortical responses
to the repeated stimulus. Over the next decades,
numerous additional studies in various animals and
training situations demonstrated that learning sys-
tematically alters evoked potentials and neuronal dis-
charges in the auditory cortex elicited by conditioned
stimuli or habituated stimuli.

The findings in toto showed that the responses of
the auditory cortex to sounds were affected not only by
the physical sounds themselves, but also by the learned
psychological or behavioral importance of acoustic
stimuli. These findings clearly showed the error of the
traditional belief that sensory cortices had purely
sensory functions and were not regions directly
involved in learning and memory.

However, the documentation of neural plasticity
had little effect on the field of sensory neuro-
physiology, probably for several reasons. First, learn-
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ing studies used only one or two tones, which were not
interesting to sensory workers who used many stimuli.
Second, there appears to have been conceptual con-
fusion in which sensation was equated with perception
so that the constructive aspect of the latter was not
appreciated; hence plasticity of sensory responses was
mistakenly seen as incompatible with perceptual ac-
curacy. Neither was sensory cortical plasticity initially
influential within the field of learning and memory
itself. This relative neglect appeared to reflect the
traditional belief in association cortex as sites of
learning and memory on the one hand and emphasis
on the hippocampus and other noncortical structures
on the other hand.

4. Recepti�e Field Plasticity in Learning and
Memory

The first evidence that learning actually changes
receptive field (RF) tuning was obtained in 1986 at the
University of California Irvine. As this initial ex-
periment concerned so-called ‘associative’ areas of the

Figure 2
Learning shifts receptive field tuning to the frequency of the conditioned stimulus. The best frequency before
learning was 0.75kHz. The subject was trained with a CS of 2.5kHz. After training the tuning shifted so that
2.5kHz became the best frequency. The inset shows the opposite changes in number of discharges against each
frequency before and after learning

auditory cortex, rather than the tonotopic auditory
cortex, it did not address the question of whether
learning actually changed tuning in the primary
sensory cortex. Then in 1990 Bakin and Weinberger
recorded RFs from cells in the primary auditory cortex
before and immediately after conditioning to a tonal
conditioned stimulus. They found that responses to
the CS frequency increased whereas responses to the
best frequency (BF), and many other frequencies,
decreased. These opposing changes were sufficient to
shift frequency tuning toward or to the frequency of
the CS (Fig. 2). Tuning shifts were caused only by
association between a tonal CS and an unconditioned
stimulus because sensitization training was ineffective.
Also, this plasticity was not caused by arousal to the
CS frequency because RF shifts are still observed after
training when subjects are placed under general
anesthesia, a state lacking arousal to stimuli.

Several follow-up experiments showed that this
neural plasticity was highly specific to the frequency of
the CS; responses to tones a small fraction of an octave
away were unchanged or decreased. Also, discrimi-
nation training (one tone reinforced, another tone not
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reinforced), produced increased responses to the for-
mer and decreased responses to the latter. Further, RF
plasticity developed within only five trials of con-
ditioning and could be retained as long as eight weeks
after training. Moreover, instrumental avoidance
training also produced the same shifts in tuning, both
for one-tone training and for two-tone discrimination
training. Habituation produced the opposite type of
RF plasticity, a decrease in response that was highly
specific to the frequency of the repeated tone. Finally,
RF plasticity was found to exhibit a key characteristic
of memory, that of consolidation, i.e., for periods of
hours to days after a single training session, the RF
plasticity became stronger and more specific. Thus,
neural plasticity of receptive fields in the primary
auditory cortex shares all of the major characteristics
of associative memory; in addition to being associ-
ative, RF plasticity is highly specific, discriminative,
develops very rapidly, is very long lasting and shows
consolidation. Therefore, RF plasticity may be con-
sidered to be ‘physiological memory’ (Weinberger
1998).

RF plasticity has been reported in many labora-
tories and several species and similar effects have been
reported in studies of brain metabolism in animals.
Moreover, brain-imaging studies also have found
RF plasticity in the human auditory cortex during
learning (Morris et al. 1998).

5. Future Directions

The mechanisms of RF plasticity are unknown but are
currently under investigation (Edeline 1999). There
is strong evidence that the induction of RF plasticity
involves the release of a modulatory transmitter,
acetylcholine, into the auditory cortex from the nucleus
basalis of the basal forebrain. Responses of its cells to
a CS increase during conditioning. Moreover, pairing
a tone with stimulation of the nucleus basalis produces
the same type of tuning shifts observed during normal
behavioral learning and pharmacological blockade of
cholinergic muscarinic receptors in the auditory cortex
prevents such tuning shifts.

The functional role of receptive field plasticity in the
auditory cortex is also under investigation. One
hypothesis is that it represents a memory code for the
psychological importance of stimuli; that is, the brain
stores the acquired significance of sensory experiences
by increasing the number of neurons that become
tuned to the relevant stimulus. Such a memory code
could explain why one is more likely to hear one’s own
name in a noisy room than a random name. Also, it
could explain why the loss of memory in aging and
brain degeneration is less severe for the most im-
portant memories of a lifetime. Alleviation of deafness
by electrical stimulation of the inner ear (‘cochlear
implant’) involves new learning and thus probably RF

plasticity. Future studies of neural plasticity in the
auditory cortex are likely to be directed toward its
cellular and molecular mechanisms, other sensory
systems, and psychological and behavior functions.

See also: Auditory System; Learning and Memory:
Computational Models; Learning and Memory,
Neural Basis of; Neural Plasticity; Neural Plasticity in
Visual Cortex
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Neural Plasticity in Visual Cortex

1. Introduction

Plasticity in the visual cortex refers to visual cortical
neurons altering their response properties according
to long-lasting changes of visual input. Within visual
cortical areas, neurons exhibit a high degree of feature
selectivity and are grouped into small columns ac-
cording to their response preferences. These columns
are located at regularly spaced intervals covering the
whole cortical representation of the visual field with a
modular system of feature selective neurons (see
Topographic Maps in the Brain; Visual System in the
Brain; Occipital Lobe (Visual Cortex): Functional
Aspects; Cortical Acti�ity: Differential Optical Imag-
ing). The selectivity of these cells and their modular
arrangement is thought to emerge from interactions in
the network of specific thalamocortical and corti-
cocortical connections. Therefore, plasticity involves
processes ranging from modification of synaptic coup-
ling strength to rearrangement of neuronal circuits like
outgrowth and elimination of connections.

In early postnatal development, both thalamo-
cortical and corticocortical connections are known to
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be especially malleable by visual experience during a
phase called the critical or sensitive period (see also
Sensiti�e Periods in De�elopment, Neural Basis of ). In
the adult, experience-dependent plasticity of thala-
mocortical connections seems to be very limited.
However, some plasticity of corticocortical and in
particular long-range intra-areal connections persists
ranging from synaptic gain changes to even axonal
outgrowth (see also Motor Cortex).

Furthermore, there is accumulating evidence that
certain neuronal response properties are dynamic
rather than fixed entities since they can change within
minutes to hours even in the adult brain. Therefore,
the transition between the visual perception process,
short-term adaptation to visual context, learning and
long-term adaptive changes might be continuous.

In this article, mainly experimental evidence of
plasticity in primary visual cortex of cats or monkeys
during development and in the adult will be reviewed.
Links to the human will be suggested.

2. Neural Plasticity in the Visual Cortex During
De�elopment

After birth, the visual cortex of most mammals is still
in a period of growth and change. The majority of
neuronal response properties and connections develop
only postnatally and maturation in the visual cortex
seems to proceed in two distinct steps (Fre� gnac and
Imbert 1984, Singer 1995, Schmidt et al. 1999). In the
first phase,mechanisms inherent to the cortex establish
a crude framework of interconnected neural modules
which exhibit the basic but still immature traits of the
adult state. Relevant mechanisms in this phase are
assumed to consist of molecular cues and patterns of
spontaneous neural activity in cortical and corti-
cothalamic circuits. Experience-independent devel-
opment is prolonged beyond eye opening in most
species. It might serve to prevent substantial activity-
dependent remodeling before the sensory periphery
and the motor control of the eyes have matured
sufficiently. In a second phase, the sensitive period, the
primordial layout becomes refined under the control
of visual experience establishing a fine-tuned network
of connections and mature response properties.
Neuronal connections and cortical response properties
are especially susceptible to visual experience during
the latter phase. One of the main functions attributed
to the sensitive period is to consolidate already-
established connections and to specify still-prolifer-
ating connections according to functional criteria.
This process might serve to adapt the developing
organism ideally to the requirements of the outside
world (Singer 1995, Schmidt et al. 1999).

However, the individual outcome is not always
favorable. Very early, clinical observations indicated
that the ability to see in the adult might be irreversibly

impaired if the unrestricted use of vision during early
childhood is not assured (von Senden 1932) (see also
Visual De�elopment: Infant). Congenital or early child-
hood cataract, corneal blurring after eye infections,
and large uncorrected refractive errors prevent the
development of normal vision of the affected eye when
the problem is not treated within the first years of life.
Misalignment of the two eyes by either strabismus or
anisometropia, a refraction asymmetry between the
eyes, can lead to permanent suppression of one eye
resulting in poor vision (amblyopia), although the
optical apparatus is intact (Duke-Elder and Wybar
1973, von Noorden 1990). Milder consequences of
these disturbances are a lack of binocular functions
such as stereo vision. Structural alterations reflecting
observations in the human were studied in animal
experiments in monkeys and cats pioneered by Hubel
and Wiesel (1963).

2.1 Animal Models: Plasticity of Thalamocortical
and Intracortical Connections During De�elopment

Thalamocortical connections and especially their
specific alignment onto cortical neurons determine the
selectivity of neuronal responses regarding ocularity
and, partly, stimulus orientation.

The segregation of eye-specific thalamocortical af-
ferents into ocular dominance columns seems to reach
a limited level without vision. Similarly, neuronal
responses to oriented contours and the organization of
orientation-selective neurons into modular cortical
maps improve independently of visual experience in
the first phase of development (Fre� gnac and Imbert
1984, Schmidt et al. 1999). Besides thalamocortical
connections, intracortical circuits and especially long-
range intra-areal connections, which run horizontally
through the cortex, influence neuronal response pro-
perties. In the adult, their terminal arbors typically
cluster at regularly spaced intervals to reciprocally
interconnect modules of neurons with similar response
selectivity for orientation. During development, these
connections also pass a first experience-independent
phase in which they increase in length and gradually
gain a crudely clustered termination pattern from an
initially exuberant distribution (for references, see
Schmidt et al. 1999). These initial events in the
development of modular cortical structures and the
initial emergence of neuronal response properties can
only be blocked by silencing cortical activity and are
therefore mainly dependent on molecular cues and
patterns of spontaneous activity within the cortex.

However, in the second sensitive phase of devel-
opment, already established response properties can
even deteriorate markedly (for reviews, see Sherman
and Spear 1982, Fre� gnac and Imbert 1984, Henry et al.
1994, Schmidt et al. 1999) if unimpaired binocular
pattern vision is not assured. Likewise, long-range
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horizontal intra-areal connections do not elongate
further and refine into their specific adult pattern if
animals are deprived of vision until they are adult.

This is strong support for the hypothesis that during
the sensitive period, visual experience guides the
continuing reorganization process and that develop-
mental plasticity is needed to integrate newly formed
connections into an already existing but still growing
network according to functional criteria. A couple of
paradigms illustrating the strong influence of patho-
logical visual experience on cortical structures shall
be mentioned.

If one eye is deprived from contour vision during the
sensitive period, most of the neurons which would
normally respond equally to stimulation of both eyes
will be driven almost exclusively by the non-deprived
eye (Wiesel and Hubel 1963; for a review, see Sherman
and Spear 1982). The functional shift starts shortly
after deprivation and subsequently is followed by a
removal of the synaptic terminals and terminal arbors
of the deprived eye (for a review, see Schmidt et al.
1999). Ocular dominance columns formed by eye-
specific afferents will shrink and thalamic relay cells
will decrease in size when driven by the deprived eye
(Sherman and Spear 1982). These alterations are fully
reversible during the sensitive period but no longer in
adulthood. Since they allow only very limited visual
function of the affected eye, the importance of early
interference with inborn eye diseases like ptosis, a
weakness of the upper lid occluding the pupil, or
cataract (opacity of the lens), becomes obvious.

Another important paradigm demonstrating the
influence of visual input on both thalamocortical and
intra-areal connections is strabismus. Since the optical
axes of the two eyes are not aligned, activity delivered
from normally corresponding retinal loci to the cortex
is uncorrelated. As a consequence, all cortical neurons
become almost exclusively responsive to stimulation
of only one eye, and thalamocortical afferents of the
two eyes are completely non-overlapping (for a review,
see Stryker 1991). Furthermore, long-range intra-areal
connections,which normally are not eye-specific, come
to connect only cortical neurons driven by the same
eye (for a review, see Singer 1995). It is likely that
binocular fusion and therefore stereo vision in stra-
bismics are disturbed because parts of the visual
system, thalamocortical, and intra-areal circuits are
completely separated by eye.

An example, particularly emphasizing the instruc-
tive role of vision, is selective rearing in an environ-
ment displaying contours of only one orientation
which will enhance the number of neurons in the adult
responding to that particular stimulus orientation
(Henry et al. 1994).

2.2 Mechanisms of De�elopmental Plasticity

Use- or experience-dependent changes of connectivity
during development can be interpreted to follow

Hebbian (1949) modification rules (Rauschecker and
Singer 1981, Stryker 1991, Singer 1995) (see also
Long-term Potentiation and Depression (Cortex)).
According to Hebb’s idea, which was modified by
Stent (1973) for activity-dependent synaptic plasticity,
the synaptic coupling of an afferent fiber and a
postsynaptic target neuron is strengthened when they
are activated at the same time. Synaptic connections to
cells which fire uncorrelated or are inactive are
destabilized. The deprivation and strabismus-induced
alterations in ocular dominance development can be
therefore seen as the result of an activity-dependent
competition between the eye-specific afferents for
postsynaptic neurons in the cortex. Cortical target
neurons seem to strengthen their connection to only
the sort of afferents providing the input which matches
other local activity patterns. Postsynaptic activation is
presumably required for changes to occur (Raus-
checker and Singer 1981). Metabolically, changes
involve glutamatergic synaptic transmission via
NMDA receptors, are gated by neuromodulators such
as norepinephrine, acetylcholine and serotonin, and
are also dependent on local concentrations of neuro-
trophic substances (Berardi et al. 2000).

3. Neural Plasticity of Visual Cortex in the Adult

There is also evidence for plasticity of cortical func-
tional properties and connections in the adult brain. It
is well established that representations in the primary
visual cortex can be reorganized reversibly as well as
permanently following visual conditioning, restricted
deafferentiation, or electrical stimulation.

3.1 Retinal Lesions

Visual cortical map reorganization was first demo-
nstrated after retinal lesions in both monkey and cat
primary visual cortex (see also Neural Plasticity).
When cortical neurons are deprived of all their normal
input by binocular lesions affecting corresponding
retinal loci, they acquire new or modified receptive
fields driven by inputs from intact retinal regions
surrounding the lesions (Kaas 1991, Buonomano and
Merzenich 1998, Gilbert 1998).

In the primary visual cortex of cats, substantial
reorganization on a small spatial scale occurs within
hours, similar to observations in the somatosensory
system (Buonomano and Merzenich 1998). After
recovery periods of more than 2–3 months, the
majority of the neurons which lost their visual input
start to respond to parts of the visual field to which
they did not respond before. Finally, orientation and
direction selectivity can recover to normal levels but
responsiveness might remain reduced and receptive
field borders less defined (for a review, see Gilbert
1998).
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Obviously, cortical rearrangements caused by reti-
nal lesions could serve to mask the actual loss of visual
input and to create a continuous visual perception.
This is observed mainly with lesions in the peripheral
visual field, e.g., with postinfectional retinal scars or
after preventive retinal laser coagulation in certain eye
diseases (diabetes, myopia).

3.2 Visual Conditioning

As also observed in monkey and human somatosen-
sory and motor cortex, representational plasticity in
the visual system can occur without lesioning the
sensory periphery (retina). After several months,
neurons of adult monkeys fitted with prisms that
reverse the visual field developed new receptive fields
in the ipsilateral hemifield that normally only activates
neurons in the contralateral cortex. Obviously, lasting
changes in the visual input—not necessarily lesions—
are sufficient to induce rearrangements in cortical
representations. Context-dependent dynamic alter-
ations of neuronal responsiveness and receptive field
size occur also on a very short time scale. When
stimulated with an artificial scotoma, a gray occluder
covering receptive fields of the recorded neurons
surrounded by a texture or dynamic noise, neurons
with receptive fields inside the scotoma start to
respond as if there were no occluder at all after a few
seconds or even increase their receptive field such that
they can be excited by surrounding stimuli after
minutes (Gilbert 1998). Such short-term changes
certainly operate within a transitional zone between
mere adaptation and short-term plasticity, since they
are fully reversible within seconds. They are thought
to correspond to the psychophysical phenomenon of
filling-in which is the basis for perceiving continuous
images despite physiological disruptions like, for
example, the blind spot (Ramachandran 1993).

3.3 Neuronal Substrate of Adult Cortical Plasticity

For several reasons, the observed long- and short-term
modifications in the adult visual cortex are thought to
be mainly mediated by long-range intra-areal connec-
tions. First, their large horizontal extent and charac-
teristic functional selectivity makes them ideally
suited to transmit feature-specific information over
a large region of visual space and thus act within
visual context. Second, after retinal lesions, re-
organized receptive fields match the former response
properties to oriented contours of that cortical region.
However, thalamocortical connections do not sprout
into the silenced cortical area. Therefore, the
orientation-specific information can only be conveyed
byintracorticalorientation-specificconnections.Third,
collaterals of intracortical connections have indeed
been demonstrated to branch and give rise to new
synaptic boutons within the cortical region represent-
ing the scotoma (Gilbert 1998).

3.4 Mechanisms of Adult Plasticity

Short-term modifications such as enhanced neuronal
responsiveness and receptive field expansion are
thought to be mainly achieved by rapid modulations
of the efficacy of preexisting connections enabling
subthreshold excitatory inputs to effectively drive
cortical neurons by either suppressing inhibitory or
potentiating excitatory connections (Gilbert 1998).

After retinal lesions, a cascade of metabolic changes
seem to precede long-term reorganization (for a
review, see Eysel et al. 1999). In the weeks following
the immediate expansion of receptive fields, decreased
GABA-mediated inhibition within and a shift of
hyperexcitability from its border towards the silenced
site are observed until normal activity relations are
restored. These changes are accompanied by increased
spontaneous and visually driven activity and enhanced
ability to induce long-term potentiation (LTP) (see
also Long-term Potentiation and Depression (Cortex);
NeuralPlasticity).MechanismsusingLTPcouldleadto
long-lasting changes in the efficacy of existing synapses
oflong-rangehorizontalconnectionsandtheadditional
secretion of neurotrophic substances might finalize the
local cortical reorganization through formationof new
synapses and sprouting of axon collaterals.

See also: Neural Plasticity; Occipital Lobe (Visual
Cortex): Functional Aspects; Sensitive Periods in
Development, Neural Basis of; Visual Development:
Infant; Visual Perception, Neural Basis of
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Neural Plasticity of Spinal Reflexes

The mammalian spinal cord has long been viewed as a
passive conductor of information from the sensory
receptors of the body to the processing areas of the
brain, and of motor commands from the brain to the
reflex centers of the cord, thence to the effector organs.
Spinal reflexes traditionally have been viewed as hard
wired, nonchanging, behavioral patterns evoked by
external stimuli or descending influences from the
brainstem or cortex. New data show that spinal reflex
circuits can undergo alterations that may underlie a
variety of behavioral and sensory changes. Insights
into the actual neural mechanisms of these changes are
beginning to be understood. These insights are having
major impacts on pain control and spinal injury
rehabilitation.

1. Organization of the Spinal Cord

The spinal cord receives from the peripheral nervous
system most of the sensory information from both the
musculoskeletal system and the visceral organs. Like-
wise, most motor control passes from the brain
through the spinal cord and out to the striate muscles

of the musculoskeletal system, and smooth muscles
and other effectors of the visceral systems.

Two basic components make up the spinal cord.
One is the ‘long-lines’ that transmit information from
the input levels to the brain, and other spinal levels.
These fibers generally are myelinated axons travelling
from the cell bodies of origin in the spinal cord to
brainstem and cortical levels, and convey sensory
information. Likewise, motor and effector organ
information is sent from the cerebral cortex and
subcortical areas to the spinal cord along myelinated
fiber tracts. These myelinated ascending and descend-
ing tracts form the white (colored by the white myelin
coatings around the axons) outer aspect of the spinal
cord.

The second, more complex area of the cord is the
central portion, an ‘H’ shaped inner core, the central
gray. Most incoming sensory information travels via
the sensory nerves into the top or dorsal aspect of the
central gray, where the nerves synapse on inter-
neurons. The interneurons lack the myelin coatings of
the long-lines, hence the gray color. The interneurons
of the central gray are specialized for collecting and
integrating information, and passing it to other areas
of the nervous system. It is the interneurons that
provide most of the processing power for reflex
interactions and for actual alterations of spinal func-
tion now being shown.

2. Research into Spinal Neural Plasticity

Two main areas of research have evolved to investigate
possible spinal neural plasticity. The first is the area of
behavioral indicators of spinal cord plasticity. Various
behavioral tasks and measures have shown alterations
in reflex functions that imply underlying neural altera-
tions. In some cases, these studies have led to investi-
gations of underlying neural mechanisms. The second
area involves the use of nociceptive (pain) inputs to
alter spinal function in studies aimed at investigating
underlying neural plasticity. These lines of investi-
gation have produced a body of knowledge that is now
being applied to human spinal cord injury rehabili-
tation and to pain control with encouraging results.

3. Beha�ioral Indicators of Spinal Neural
Plasticity

For many years the role of spinal circuitry in reflex
behaviors has been recognized. However, spinal re-
flexes, such as arm withdrawal when a finger is burned,
were thought to be basically hard-wired, unchanging
circuits whose activity might be increased or decreased
by descending influences from the brain but that did
not actively participate in brain mediated changes like
learning. One of the early questions flowing from the
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search for neural mechanisms of learning and memory
was that of what was the smallest unit of the nervous
system that could support learning. Since the spinal
reflex arcs were easily accessible, simple units of neural
circuitry, they quickly attracted the attention of early
investigators looking for neural mechanisms of beha-
vioral change.

3.1 Sensitization and Habituation

Researchers have long recognized that spinal reflexes
could show some activity alterations. Sherrington
(1906) described spinal fatigue or decreases in spinal
reflex activity secondary to repeated activation in
spinalized animals. The decrease in spinal function
was transient, however, and recovered soon after
stimulus cessation. The converse process was also
recognized; with more intense stimulus inputs, the
reflex response could increase, rapidly returning to
baseline after the stimulus was discontinued. Groves
and Thompson (1970) summarized much of this work
and proposed a neural model. With repetitive inputs
to the spinal circuits, relatively low intensity stimuli
would activate ‘H-type’ interneurons that decreased
their activity, resulting in decreased output. Stronger
stimuli would also activate an additional circuit whose
interneuron activity would increase, resulting in in-
creased output. The resultant behavior would be an
algebraic summation of the two output streams and
could be decreasing behavior (habituation), no
change, or increasing behavior (sensitization).

A variant of sensitization studied for many years
is termed spinal fixation (Patterson 1976, 2001). A
strong stimulus given to a spinalized animal for 15–45
minutes will produce an alteration of spinal postures
that are retained for weeks. This nonassociative
behavioral alteration has been shown to be stimulus
intensity dependent and to occur as a neural ex-
citability alteration in the interneuron circuits of the
cord. It appears to be a longer-term variant of
sensitization that occurs with high level nociceptive
stimuli. Its behavioral consequences remain obscure,
but it may be a process underlying some forms of
chronic pain syndromes.

3.2 Classical Conditioning

Classical conditioning is recognized as the simplest
form of associative learning. An association between a
signaling stimulus (conditioned stimulus or CS) and a
response producing stimulus (unconditioned stimulus
or UCS) forms when the CS is presented shortly before
UCS onset. The CS gradually comes to elicit a
response (CR) similar to that evoked initially by the
UCS. A considerable body of research beginning in
the 1930s (see Patterson 1976) attempted to dem-
onstrate that spinal reflex circuits show the associa-
tional learning of classical conditioning. While beset
with theoretical and methodological difficulties, the

evidence supported the ability of spinal circuits to
support long-lasting (days) changes due to temporal
association.Other data (e.g., Beggs et al. 1985) indicate
that classical conditioning procedures produce a var-
iety of long-term neural alterations closely approxi-
mating associative learning in the intact animal. There
is some suggestion that the ability of the spinal cord to
sustain this neural plasticity decreases for several days
after spinal transection, but may return within a few
weeks, presumably after neural reorganization.

3.3 Instrumental Conditioning

When the behavior to be learned is not simply evoked
by a UCS, but is the result of some activity of the
organism that is rewarded or punished by a stimulus,
the learning is attributed to instrumental learning (see
Grau et al. 1998). A typical spinal instrumental
conditioning situation involves the omission of a
nociceptive stimulus if the spinalized animal’s leg does
not fall below a preset level. The leg gradually comes
to rest at a higher level (increased muscle tension) with
repeated trials. A particularly interesting variant of
spinal instrumental conditioning has been shown by
Wolpaw (Carp and Wolpaw 1994). Intact monkeys
were conditioned instrumentally to increase or de-
crease the excitability of a simple spinal circuit. The
conditioning procedure involved no nociceptive (pain)
stimuli, unlike most spinal conditioning procedures,
and took weeks to complete, as opposed to hours for
most spinal conditioning. After conditioning was
complete, spinal transection, isolating the spinal cir-
cuits, did not abolish the spinal excitability changes.
Thus, the alterations produced by training procedures
involving stimuli processed at cortical levels, but
primarily activating spinal circuits, resulted in neural
alterations at the spinal level.

The ability of spinal circuits to respond to positive
(reward) or negative (punishment) contingencies by
increases or decreases in behavioral responses indi-
cates that the range of neural plasticity in spinal cord
circuits is not limited to simple stimulus driven pattern
changes. Thus, the current data strongly suggest that
spinal circuits can undergo both short- and long-term
alterations that affect behavior.

4. Neural Mechanisms of Spinal Cord Plasticity

The search for mechanisms of spinal neural plasticity
has been heavily driven by the need to understand
certain types of chronic pain syndromes. With the
realization that spinal circuits can be active partici-
pants in information processing, and can both amplify
and decrease information transmission, it has become
apparent that spinal circuits may also affect nocicep-
tive or pain signal transmission from the body to the
brain, where pain perception occurs. Many pain states
are now recognized as having a component of a
‘central pain state,’ essentially a component that is
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generated in the spinal circuitry itself (see, e.g., Dubner
and Gold 1999). Since pain is perceived at the
conscious level, neural inputs to the brain coming
from an injured body structure are perceived as pain in
that structure. If these brain inputs were generated not
in the peripheral structure, but in the spinal centers
between the body and the brain, the perceived pain
would still be felt as occurring in the body. Thus, a
central pain state can occur with little or no actual
physical damage or ongoing input from the body.

Many investigations of spinal plasticity secondary
to nociceptive inputs have been in spinal or intact
animals with an irritant injected into a leg joint to
produce inflammation that lasts for hours or days
(e.g., Woolf and Costigan 1999). The long-lasting
nociceptive inputs terminate primarily on the inter-
neurons in the upper layers of the spinal gray matter.
The impulses are transmitted to lower order inter-
neurons and thence to motor outputs as well as to the
long-line axons for transmission to the brainstem and
cortex.

The effects of even fairly short bursts of high
intensity nociceptive inputs to the spinal interneurons
can be dramatic. Increases in interneuron excitability
similar to that shown with the behavioral studies of
sensitizationoccurquickly andappear tobe alterations
in the presynaptic terminals of the input neurons
coming from nociceptors at the injury site. The
terminals release more neural transmitter with each
activation of the afferent neuron, thus increasing the
overall activation of the spinal interneurons. With
continued inputs, alterations occur that increase the
sensitivity of the interneuron membranes to trans-
mitters. In addition, other substances such as nitric
oxide (NO) and substance p (a neurotransmitter) are
released into the general area of the activated inter-
neurons and act to increase the excitability of other
interneurons. Thus, not only the directly involved
circuits, but neighboring circuits can become over
activated. Also, certain genes of the interneurons will
be activated, producing increases in numbers of
membrane NMDA receptors that further increase the
sensitivity of the interneurons to neurotransmitters
(see, e.g.,Dubner andRuda 1992). Further nociceptive
input begins a biochemical reaction that results in the
death of inhibitory interneurons that normally dam-
pen the activity of the spinal networks. Additionally,
over days, there appears to be sprouting of processes
from the excitatory interneurons to other interneurons
forming new excitatory synapses. The overall result of
this neural plasticity is to temporarily, then perman-
ently, increase the overall excitability of the spinal
circuits responsible for processing nociceptive input.

5. Implications for Spinal Function

Evidence from behavioral and learning studies of
spinal processes shows that spinal reflex circuits have
an inherent capacity for alterations subsequent to

stimulus inputs. The understanding of underlying
neural mechanisms from these studies seem to im-
plicate the same types of processes that have been
found to underlie alterations seen with pain inputs.
From these data, some generalizations can be made.
Spinal reflex circuits have an inherent capacity for
change due to both simple activation and in response
to certain stimulus patterns, such as temporal prox-
imity. Nociceptive inputs are especially potent in
producing excitability changes in neural function, but
nonnociceptive inputs, over a longer time, can also
produce alterations. The alterations include short-
term changes lasting from seconds to minutes, longer
lasting alterations measured in hours or days, in-
termediate term changes lasting days and weeks, and
finally, semipermanent to permanent changes.

The implications for understanding pain generation
and control as well as spinal cord injury rehabilitation
are dramatic (e.g., Wickelgren 1998). Central pain is
one of the most intractable medical problems known.
Without a peripheral site of pain generation, common
methods of pain reduction are almost useless, and
medications affecting central pain perception (e.g.,
morphine) often leave the patient severely incapaci-
tated. Understanding the mechanisms underlying
spinal circuit excitability alterations will allow the
central changes to be stopped or aborted. Learning
how to alter excitability of reflex patterns by beha-
vioral interventions will allow increasingly effective
rehabilitation for humans with spinal cord injuries to
a degree not even imagined a few years ago. Coupled
with a greater understanding of how to encourage
spinal neurons to regenerate through areas of injury
and even how to transplant new neural tissue into
injured areas, these techniques are changing the way
spinal injury and chronic central pains states are
treated.

See also: Autonomic Classical and Operant Con-
ditioning; Classical Conditioning, Neural Basis of;
Habituation
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Neural Representations of Direction (Head

Direction Cells)

1. The Head Direction Signal

To navigate successfully animals require knowledge
about their location and directional heading before
embarking on a route. While location information
may be provided by place cells in the hippocampus
which discharge with respect to the animal’s location
(see Na�igation in Spatial En�ironments, Neural Basis
of ), another group of limbic system neurons discharge
in relation to the animal’s directional heading in the
azimuthal plane, independent of the animal’s behavior
and location (Taube et al. 1990a, Muller et al. 1996,
Taube 1998). For example, a head direction (HD) cell
might discharge whenever the animal points its head
northeast, no matter where it is in the environment.
The direction at which the cell fires maximally is
referred to as the preferred firing direction. The
position of the animal’s trunk does not affect the cell’s
firing, nor does pitch or roll of the animal’s head up to
90 degrees. HD cell firing is motion-independent—
cells will discharge whether the rat is moving or
remains still, as long as the animal is pointing its head
in the proper direction. Very little, if any, adaptation
of firing rate is noted when the head remains fixed at
the preferred firing direction.

HD cells are tuned to different directional headings,
and within a particular brain area the population of
these cells encodes all 360 degree directions. Each HD
cell can be described by its tuning curve, constructed
by plotting firing rate as a function of directional
heading. Figure 1 shows a typical tuning curve for an
HD cell that fired maximally at 258 degrees. For each
HD cell several properties can be characterized from
its tuning curve: (a) the cell’s preferred firing direction;
(b) the maximal (peak) firing rate of the cell at the
preferred direction; and (c) the angular range over

Figure 1
Firing rate versus head direction plot for a typical HD
cell

which cell firing is elevated from background firing
rate. Some HD cells have low peak firing rates (5–10
spikes sec−�) while other HD cells have high peak
firing rates (100 spikes sec−�). Intermediate peak
firing rates are also observed. The functional signi-
ficance of different cells having different peak firing
rates is unknown. The firing rate of each HD cell
decreases linearly as one moves away from the
preferred firing direction. The range of directional
headings where firing is elevated above background
firing levels is about 90 degrees for most cells. The
firing characteristics of an HD cell usually remain
stable indefinitely, as long as the environmental
parameters remain unchanged.

2. Where are HD Cells Located in the Brain?

HD cells were originally identified in the dorsal
presubiculum of rats. They have subsequently been
identified in several limbic system areas in the rat,
including the anterior dorsal thalamic nucleus, lateral
dorsal thalamic nucleus, lateral mammillary nuclei,
and posterior cingulate cortex (Taube 1998). Note that
many of these areas are considered part of the classical
Papez circuit. HD cells have also been identified in one
nonlimbic structure—the striatum. In addition, HD
cells have been reported in the presubiculum of
nonhuman primates. With few exceptions, HD cells in
each of the different brain areas have similar tuning
curves, and behave similarly following manipulations
of the animal’s environment. However, HD cells in the
anterior dorsal thalamus and lateral mammillary
nuclei appear to discharge optimally to the animal’s
future directional heading, while HD cells in the dorsal
presubiculum discharge maximally to the animal’s
current directional heading (Blair and Sharp 1995).
Similarly, in contrast to HD cells in the dorsal
presubiculum, HD cell firing in the anterior dorsal
thalamus and lateral mammillary nuclei is secondarily
correlated to the rat’s angular head velocity, where
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firing rates within the cell’s preferred direction are
higher for faster head turns than slower head turns
(Taube 1995). It is also noteworthy that there are
distinct populations of cells in the lateral mammillary
nuclei that, independent of directional heading, en-
code for either pitch of the animal’s head or angular
head velocity (Stackman and Taube 1998).

3. HD Cell Responses in 3-D

How HD cells respond in three dimensions is under-
stood less well. HD cells will continue to discharge in
the vertical plane, if the vertical locomotion begins
with the rat’s orientation corresponding to the pre-
ferred firing direction (Stackman et al. 2000). But if the
vertical plane locomotion begins with the animal’s
head orientation outside the cell’s preferred direction,
then the cell will not discharge on the vertical wall until
the animal turns its head to the proper orientation.
Thus, HD cells are capable of maintaining their
discharge in planes outside Earth horizontal and their
firing is dependent on the directional orientation of the
rat as it moves out of the horizontal plane. One model
consistent with these findings is that HD cells define
the horizontal reference frame as the animal’s plane of
locomotion, but this leaves open the question of which
cue source(s) determine the horizontal reference
frame: vestibular, somatosensory, visual, motor cues,
or some combination of these sources. It is not known
how HD cells respond when an animal locomotes
upside down on a ceiling. In terms of height, if an
animal locomotes back and forth between two hori-
zontal surfaces that are separated by about one meter
in height, the preferred firing direction is the same on
both surfaces, but the peak firing rate increases a little
on the higher surface.

4. Both Landmark Cues and Internally-deri�ed
Self-motion Cues Affect HD Cell Firing

While HD cells bear a similarity to a navigational
compass, they are not dependent on the Earth’s
magnetic field. They respond to several different types
of sensory stimuli, some of which are external to the
animal and others of which are self-generated. Visual
landmarks that are stable over time play the pre-
dominant role in controlling the HD cell’s preferred
firing direction. For example, if an animal is first
disoriented and then returned to a familiar environ-
ment where all the visual landmarks have been rotated,
the HD cell’s preferred firing direction will also be
shifted by a similar amount (Taube 1995). However,
HD cells continue to respond normally when the
animal moves about in darkness or when the promi-
nent visual cues have been removed, indicating that
self-motion cues are capable of maintaining cell firing
as well as the cell’s preferred firing direction
(Goodridge et al. 1998). HD cells’ discharge is not

environment- or context-specific, and they will dis-
charge at some direction in any environment. If an
animal locomotes from a familiar to a novel en-
vironment, the preferred firing direction will be similar
in both environments (Taube and Burton 1995). These
findings indicate that HD cells receive information
concerning the animal’s movements, either through
the vestibular or proprioceptive systems, or through
motor corollary discharge. This movement informa-
tion is integrated over time so that the animal can keep
track of its directional heading given an initial ref-
erence point. When an animal is passively transported
from a familiar to a novel environment, the preferred
firing direction of a cell will often shift substantially,
indicating the important role that motor systems play
in maintaining a stable preferred firing direction
(Taube 1998). Under this condition, the animal is
deprived of normal motor, proprioceptive, and kines-
thetic cues which accompany self-locomotion, but
vestibular cues are left intact. Thus, while the ves-
tibular system may play a crucial role in the generation
of the HD cell signal (see below), these findings
indicate that vestibular cues alone are not sufficient to
allow maintenance of a stable preferred direction and
suggest a critical role for motor information.

Most studies have shown that when spatial in-
formation derived from landmarks conflicts with
information derived from internally generated self-
movement, the landmark information usually pre-
dominates and overrides the spatial signals developed
through self-generated movements (Goodridge and
Taube 1995). Thus, when a salient, familiar cue is
reintroduced into an animal’s environment into a
position that conflicts with the cell’s current preferred
firing direction, HD cells will shift their preferred
direction to reflect their originally established orien-
tation with the cue.

When two or more HD cells are monitored simul-
taneously in the same animal, the effects of an
environmental manipulation on the preferred direc-
tion for one cell are similar to the responses observed
in the other cell(s) (Taube et al. 1990b). This finding
indicates that afferent input driving one HD cell will
similarly influence other HD cells, and indicates that
HD cells within a particular brain area behave as a
network and that their preferred directions always
remain a fixed angle apart (in-register) from one other.

5. Generation of the Directional Signal

Given that HD cells have been identified in several
brain areas, many of which are interconnected with
one another, the question arises as to which areas are
critical for generating the directional signal. By record-
ing from one brain area containing HD cells, and
lesioning various afferent areas, a number of studies
have concluded that (a) the anterior dorsal thalamus,
but not the hippocampus or lateral dorsal thalamus, is
critical for the generation of directional activity in the
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dorsal presubiculum; (b) lesions of the lateral mam-
millary nuclei disrupt the HD cell signal in the anterior
dorsal thalamus; and (c) lesions of the vestibular
labyrinth abolish all direction-specific firing in areas
containing HD cells (Stackman and Taube 1997,
Taube 1998). It is also noteworthy that lesions of the
anterior dorsal thalamus or the dorsal presubiculum
do not abolish location-specific firing in hippocampal
place cells, indicating that spatial representations
concerning location can be generated independently of
HD cell information.

The vestibular lesion data suggest that the neural
code for directional bearing is critically dependent
upon vestibular information, and that the loss of HD
cell information may account for the orientation and
navigational deficits observed following vestibular
dysfunction in humans. Researchers have suggested
that vestibular information is conveyed to the brain
areas containing HD cells via a subcortical pathway
starting in the medial vestibular nuclei and then
projecting to the dorsal tegmental nucleus directly (or
indirectly via the nucleus prepositus), and then to the
lateral mammillary nuclei, which in turn project to the
anterior dorsal thalamus. In this scheme, the anterior
dorsal thalamus is viewed as a convergence site where
subcortical information representing self-movement is
combined with spatial information concerning land-
marks that originate from projections in the posterior
cingulate cortex. Attempts to model HD cell firing
have used attractor-type neural networks (Skaggs et
al. 1995). These models have been able to replicate
most, but not all, the empirical data.

In animals with lesions of the hippocampus each
HD cell’s preferred firing direction remained stable
across days when the animal was placed into a novel
environment (Golob and Taube 1997). This result
suggests that extrahippocampal structures are capable
of creating and maintaining a novel representation of
the animal’s spatial context. This representation shares
features in common with mnemonic processes in-
volving episodic memory, which are thought to require
an intact hippocampus.

6. Relationship of HD Cell Acti�ity to Beha�ior

One important issue concerning HD cells is what role
they play in an animal’s behavior. Are they actively
involved in guiding navigational behavior? Evidence
suggesting a link between HD cells and behavior has
been produced using a radial arm maze in a spatial
reference memory task (Dudchenko and Taube 1997).
Animals were trained to run down a particular maze
arm relative to a visible landmark cue to obtain a
water reward. Following rotation of the cue, the
animal’s maze arm selection and the HD cell’s pre-
ferred direction shifted in tandem relative to the salient
visual cue. Furthermore, when the HD cell’s preferred
direction did not shift relative to the cue, neither did
the animal’s behavioral response. When an HD cell

was recorded over several days as the animal learned
the task, there was little change in the firing properties
of the cell. These findings indicate that the coding of
directional heading information is independent of the
neural systems involved in task acquisition, and that
over time, an animal learns to use information
provided by the directional system to guide its behav-
ioral responses.

Recent experiments that have tested this hypothesis
more rigorously have surprisingly found that HD cell
activity and behavioral choice are not linked together
on two different types of spatial tasks (Golob et al.
2001). One task was a spatial reference memory task
where animals were required to generalize appro-
priately between a square and a rectangular enclosure
to receive a reward. The other task involved a spatial
working memory task. In both cases HD cell activity
in the anterior dorsal thalamus did not correlate very
well with the animal’s behavioral responses. While it
appears that information derived from HD cells is not
used in these two types of spatial tasks, it is likely that
future studies will find that HD cell information will
be more utilized in spatial tasks that require path
integration or navigation over larger distances.
Clearly, additional experiments that explore this issue
are warranted.

7. Summary

In summary, HD cells represent a high-level spatial
signal that encodes the animal’s directional heading.
HD cells have been identified in several brain areas—
mostly within the limbic system, but the functional
role served by each brain area remains to be elucidated.
HD cells receive multimodal sensory and motor
information. It appears that the signal arises from the
lateral mammillary nuclei, or structures afferent to it,
and that both vestibular and motor information play
important roles in generating the signal. Visual land-
marks can exert control over the preferred firing
direction of an HD cell. The nature of the HD cell
signal makes it an ideal candidate for studying the
neural mechanisms underlying navigation.

See also: Motion Perception Models; Motion Per-
ception:PsychologicalandNeuralAspects;Navigation
in Spatial Environments, Neural Basis of; Spatial
Cognition
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Neural Representations of Intended

Movement in Motor Cortex

The motor cortex consists of a number of functionally
and connectionally interrelated areas that participate
in the planning and production of voluntary move-
ments. Functions like conditional association, co-
ordinate transformation, and linking of movements
occur in multiple parietal, cingulate, and frontal areas.

There is a general organization that abstract aspects of
planning and spatial organization occur in parietal
cortex, while sequencing and execution of movement
occurs in frontal areas. However, these functions are
extensively intermingled across the set of motor areas,
so that intended movements are products of continual
interactions across a broad region of cerebral neo-
cortex.

1. What is the ‘Motor Cortex’?

The cerebral neocortex is frequently considered to be
the primary site where voluntary movements are
planned, initiated and, to some extent, learned. These
ideas have been supported by studies using a variety of
methods, including single and multiple neuron record-
ing, lesion effects, and human functional brain imaging
(Sanes and Donoghue 1997). This body of work has
significantly advanced our understanding of the means
by which plans for voluntary movement are assembled
and used for muscle control. This article will define the
term motor cortex and the cortical areas that comprise
it, then describe how various motor areas participate
in voluntary movement. Our present knowledge leads
to the conclusion that a vast cortical territory co-
operates in fashioning voluntary movements from
external cues or mental intentions.

The motor cortex comprises a collection of more or
less distinct areas or ‘fields,’ which are united by
function and connectivity. A field is typically, but not
exclusively, included as motor if neurons in that area
modulate their discharge in close conjunction with the
contraction of voluntary muscles, it receives inputs
from other motor structures in the central nervous
system (CNS) and it contributes output through the
corticospinal tract. More detailed differences in the
functional properties, connections, and cytoarchitec-
ture distinguish one motor area from its neighbors.
Ongoing anatomical and functional studies of frontal
and parietal cortex add to a progressively increasing
list of motor separate cortical fields; probably more
than a dozen can be identified. The blending of sensory
and motor properties across the neocortex means that
many cortical fields could be classified within several
different domains, pointing out the vagaries of forcing
divisions in a region of the CNS that is inherently
integrative. Among motor fields, oculomotor and
somatomotor control areas are often separated. This
review deals with those areas of cortex that control the
somatic musculature, in particular those involved in
arm reaching movements, which have been most
thoroughly studied.

1.1 Subdi�isions of Motor Cortex

Figure 1 summarizes the regions where neurons related
to arm reaching are likely to be present in the human
brain. Localization of motor areas in humans is
inexact because their identification is based upon data
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Figure 1
Human cortical motor areas. The general regions where
neurons related to intended movements are shaded in a
lateral (top) and medial (bottom) view of the human
brain. The frontal and parietal lobes are separated by
the central sulcus (cs): Primary motor cortex lies in the
precentral gyrus anterior to the cs, while the somatic
sensory cortex (SI) is situated in the postcentral gyrus
posteriorly. The superior and inferior parietal lobes
(SPL, IPL), separated by the intraparietal sulcus (ips),
probably contain multiple motor areas based on data
from non-human primates. Frontal motor areas include
the premotor ventral (PMv) and dorsal (PMd),
supplementary and presupplementary areas (SMA,
preSMA). The cingulate cortex region also contains
multiple motor areas (CMA), which are located along
the cingulate sulcus (cing s) (Oc, occipital lobe; Te,
temporal lobe)

obtained directly from single neuron recordings in
non-human primates. Similar data is difficult to obtain
in the normal human brain. Localization is made by
correlating areas of blood flow changes from imaging
techniques in humans with a presumed homolog in
other species. Traditionally, the primary motor cortex
(MI, Brodmann’s area 4), which is located on the
precentral gyrus of many primates (including hu-
mans), is considered a primary site for movement

generation. It is ranked ‘primary’ largely because
movements of the opposite side of the body can be
elicited by the lowest levels of electrical stimulation
anywhere in the cortex. Among cortical areas, MI also
has the bulk of the direct projections to the spinal
cord, including some direct projections to alpha motor
neurons (� 5 percent). In addition, MI neurons are
active with voluntary movement, and lesions of MI
lead to paralysis of the contralateral musculature.
Lying in front of MI are a collection of frontal lobe
non-primary areas, where stimulation thresholds are
higher, neurons may have more complex properties,
and lesions result in movement defects other than
frank paralysis, such as incoordinations called
apraxia. While there is some diversity in the naming of
these other motor areas, a dorsal and ventral premotor
(PM), a supplementary motor (SMA), and pre-
supplementary motor area (pSMA) are commonly
recognized as distinct areas; each of these may be sub-
divided further (Geyer et al. 2000). More recently it
has become apparent that the cortex on the medial
wall of the cerebral hemisphere along the cingulate
sulcus is related to movement planning and pre-
paration (CMA; Strick et al. 1998), which also appears
to contain multiple subdivisions.

The parietal lobe can be subdivided into a number
of areas associated with somatic sensation in its
anterior part (SI or primary somatic sensory cortex),
and for all senses more posteriorly. The posterior
parietal cortex is divided into superior and inferior
lobes which, on the basis of non-human studies, is
likely to contain multiple somatic motor areas. The
parietal lobe is heavily engaged in spatially guided
actions. In the anterior parietal cortex, the postcentral
gyrus contains a collection of four distinct somatic
sensory areas—Brodman’s areas 3b,1, 2, and 3a. The
former two areas seem mainly concerned with proces-
sing of touch, while areas 2 and 3a process deep or
kinesthetic information from the joints, muscle spin-
dles (muscle length and velocity), and golgi tendon
organs (muscle tension receptors). Neurons related to
the production of arm movement are also in this
region, particularly in area 2. More posterior areas of
parietal cortex (both IPL and SPL) contain areas
related to eye and arm movement, often blended with
various types of visuo-spatial or other sensory mo-
dality related neurons. In monkeys, group areas
related to reaching and grasping movement are located
in the intraparietal sulcus; whether such areas are in
the same location in humans is not resolved. Most
posteriorly in the parieto-occipital area, the PO region
of monkeys is an additional arm related area; also
termed V6 for its visual responsiveness (Burnod et al.
1999).

1.2 Connections of Motor Areas

Motor areas are densely interconnected with each
other and with other cortical areas; the thalamus and
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the basal ganglia, brainstem and, for most areas, the
spinal cord. All motor cortical areas are interconnec-
ted within at most two or three synaptic relays, but this
is also true of most of the CNS, making connectivity
difficult to be used as a sole differentiator of dedicated
motor areas. Direct connections exist from parietal to
frontal lobes with a general pattern that regions close
to the central sulcus (dividing SI and MI, see Fig. 1) in
the parietal cortex project to regions close to the
central sulcus in the frontal cortex, creating a rough
pattern of mirror symmetry of connections (see review
of Geyer et al. 2000). It is essential to emphasize the
vastly parallel nature of possible interactions among
motor areas, rather than any simplistic view of a
stepwise serial process from one to the next area.
Beyond the clear picture of vast interconnectivity of
areas, studies of the timing of neurons during move-
ment planning and action demonstrate that neurons in
most or all of the motor areas interact extensively
(Wise et al. 1997).

2. Cortical Areas Engaged in Mo�ement Imaging
Methods

A broad perspective of the activation patterns of
motor areas can be gained from brain imaging studies.
Both positron emission (PET) and functional mag-
netic resonance imaging (fMRI) studies in humans
show that primary motor cortex is engaged when
voluntary actions are produced. By contrast, pre-
motor and supplementary motor areas can be
activated simply by planning motor actions, although
they are also engaged during movement production
(Sanes 2000). Recently, human cingulate cortex has
been tied to movement based on activation in PET and
fMRI studies. Cingulate motor areas (CMA, Fig. 1)
can be activated by grasp and reaching actions; some
functions may be segregated within rostral and caudal
cingulate areas (Picard and Strick 1996). Other results
suggest that cingulate cortex may play a role in
performance monitoring and in selection of actions
(Carter et al. 2000). Similarly, the parietal lobe is
heavily engaged in voluntary arm movements when
viewed by brain imaging methods. Numerous areas
of the parietal lobe activate with arm movement
(Connolly et al. 2000), suggestive of multiple sub-
divisions, as reported in monkeys (see later).

3. Acti�ity of Single Neurons in Cortical Motor
Areas

Single neuron recordings in nonhuman primates give
the most direct evidence for the role of cortical areas in
movement. In addition, they verify conclusions based
upon the indirect PET and fMRI measures. Neuronal
activity has been measured during movement planning
by instructing movement first, then, after a delay,

requesting its enactment (an instructed delay task)
during movement sequences and after various aspects
of kinematics and dynamics have been varied. Neuron
activity has been correlated with direction, amplitude,
various types of loads, sequence structure, and
sensory-motor contingencies and attention. Rather
than describe the patterns of neural activity in each
area under each of these conditions, only general
patterns of engagement of each area will be described.
One of the most pronounced features of motor cortex
neurons is the relationship of firing modulation to
direction of a reaching movement.

Neurons in frontal and parietal areas are direc-
tionally tuned so that they fire most to one direction
and less so to other directions, and typically are least
modulated in the direction opposite to their preferred
direction. Neurons in motor areas are also modulated
by force, and kinematic features (amplitude, position,
and velocity changes) (Kalaska et al. 1997, Fu et al.
1993, Ashe and Georgopoulos 1994). Each of these
features is correlated with neuronal activity, but causal
links to the actual computation of these aspects of
movements are less certain. The current experimental
data cannot fully dissociate whether or where con-
version from an abstract notion of movement in space
to muscle activity patterns occurs. However, the
relatively weaker influence of movement force on
neural activity in the parietal areas suggests that motor
plans are more abstract here, compared to the frontal
lobe.

Correlation of force and neural activity is common
in MI, but many neurons are influenced by kinematics
as well, so that there is no clear cut neuronal
segregation of these features. The activity of neurons
during motor preparatory delays has provided further
evidence for a role in planning actions. Neurons with
delay activity are found across motor cortex, but they
are more prevalent in the nonprimary regions. How-
ever, other work also suggests that even primary
motor cortex may be involved in cognitive aspects of a
motor plan (Carpenter et al. 1999), so it is difficult to
accept a simple notion that plans are formulated in
nonprimary cortex and then passed to MI for com-
mand generation. Rather, the set of areas continually
cooperate throughout the planning and production of
movement. This does not negate the finding that
certain functions predominate in specific subdivisions
of the motor cortex.

4. Parietal–Frontal Engagement in Mo�ement

It is clear from electrophysiological, lesion, and imag-
ing data that the computations concerning the spatial
coordinates of movement are processed in the parietal
lobe, while movement execution is more weighted
towards frontal areas; planning occurs across the
parietal–frontal network (Kalaska et al. 1997).
Knowledge of arm position in space is available from
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tactile and prophoceptive information in SI, while the
location of visual cues is delivered from occipital
visual areas. There is strong evidence that the posterior
parietal cortex combines signals related to arm posi-
tion and planned arm movements, as well as for gaze
direction and location of sensory cues. (Batista and
Andersen 2001, Burnod et al. 1999). In parietal cortex
multiple frames of reference are present, although how
these are interconverted is not clear (Boussaoud and
Bremmer 1999). Further, planning for visually guided
actions begins very early in ‘visual’ pathways, such as
PO, only two synapses from primary visual cortex.

Nonprimary motor areas within the frontal lobe
appear to be engaged in planning processes, based on
the observation that activity in these regions occurs
during instructed delay periods. Frontal areas are
important for linking stimuli to movements or to link
various movements together in space or time. These
more complex actions seem less coded in primary
motor cortex, where neuronal activity is more tightly
coupled to the actual performance of intended arm
movements. However, neurons related to planning
and production of motion can be found intermingled
throughout motor cortex; it appears as if only the
relative proportions change across motor areas. There
is considerable evidence that supplementary motor
cortex (SMA) is important in formulating sequences
of movements. Neurons in SMA can be selective for
particular movement sequences or transitions and
these same neurons may not be active when the same
movements are made in other sequences (Shima and
Tanji 2000). The pre-SMA, lying just in front of SMA,
appears to be critical for learning new sequences, but
the pre-SMA’s role seems to fade as sequences are
learned (Hikosaka et al. 1996). The dorsal premotor
cortex PMD is also engaged in forming conditional
associations between sensory cues and movement.
While the entire PM cortex seems to be engaged in
planning in various coordinate systems, the ventricle
premotor cortex (PMv) seems to be a region for
sensorimotor processing for stimuli near the body
(Graziano and Gross 1998).

The primary motor cortex is often considered as the
final common pathway and home of the upper motor
neuron for movement commands to be issued. The
widespread origin of the corticospinal path from most
of the motor cortex coupled with the broad activation
of other motor areas during movement is sufficient to
reject these ideas in favor of a more distributed role for
motor cortex in movement. Nevertheless, the pre-
ponderance of neurons closely coupled to the details
of muscular action and the ability to activate muscles
easily with electrical stimulation from MI suggest a
special role for MI in voluntary movement. As stated
earlier, MI neurons modulate their activity with nearly
every aspect of movement including force, velocity,
acceleration, and distance. It remains a considerable
challenge to identify whether MI represents move-
ments in terms of muscle activity or more abstract

variables (Todorov 2000). On the one hand, up to 5
percent of MI’s output directly contacts alpha motor
neurons so that it provides a very powerful direct route
to the muscles. On the other hand, some MI neurons
are active with very abstract aspects of motor plans,
such as the serial order of stimuli, suggesting that it
participates in the cognitive events leading to action.

5. Conclusions

The combination of cortical motor areas combine
signals related to proprioceptive and tactile signals of
arm position, vision, gaze angle, attention and motor
plan, which conveys a patterned outflow of infor-
mation that guides somatic musculature for action.

The parietal lobe deals with the spatial aspects of
movement: keeping track of the configuration of the
arm in space, its relationship to the direction of gaze
and to visual cues. In addition, it participates in
formulating upcoming actions, possibly in a form
more abstract than found in the frontal lobe. The
frontal lobe motor areas contribute to learning and
assembling sequences of motor actions and are also
involved in non-spatial motor planning where ar-
bitrary cues (or perhaps thoughts) are linked to
particular motor actions. However, parietal–frontal
motor areas also combine many types of signals,
such as gaze or attention, which may have overt, or
sometimes more subtle or conditional influences upon
the activity of motor cortex neurons. Finally, this
complex of areas is nearly simultaneously engaged
in many forms of motor action so that they act in
concert when intention leads to action. The essence
of understanding how an intention becomes an action
depends on further understanding of the functional
interactions among the collection of motor areas.

See also: Classical Mechanics and Motor Control; Eye
Movement, Control of (Oculomotor Control); Motor
Control; Motor Control Models: Learning and
Performance; Motor Cortex; Motor Skills, Psy-
chology of
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Neural Representations of Objects

1. How Small Numbers of Neurons Code
Information About Objects

One of the most commonly measured units of rep-
resentation in the brain is the neuron. Somewhat
surprisingly, functional information about objects

seems to be coded at this incredibly fine scale. Single-
unit recordings of neurons in the visual cortex reveal
activity that is often tuned to individual objects or
classes of objects. That is, a particular stimulus object
presented in the receptive field of a given neuron will
produce significantly greater activity (more spikes per
second) in that neuron as compared to any other tested
stimulus (typically a varied assortment of natural and
artifactual objects). For example, neurons in many
cortical extrastriate areas (the part of the primate
brain that is thought to support high-level vision,
including object recognition) in the monkey brain are
highly selective to primate faces and, sometimes, even
individual faces, and recent evidence has revealed
similar selectivity for many classes of familiar objects
(Sheinberg and Logothetis 2001). There is similar
evidence for cortical neurons specifically tuned to
individual nonface objects, at least when the stimuli
are highly familiar to the monkey (Logothetis and
Sheinberg 1996). At the same time, few researchers
believe that single neurons actually code for individual
objects. Rather, it is commonly held that large
populations of neurons represent objects or object
classes in a distributed fashion. Some evidence for this
hypothesis is provided by single-unit studies that
systematically decompose the response of a given
neuron by exploring which particular features of an
object are actually driving neural activity. It is often
the case that the maximum response is maintained
when only schematic elements of the object are
presented, suggesting that single neurons must work in
concert to represent an object (Tanaka 1996).

To the extent that individual neurons participate in
the representation of a given object, there remains the
question of the format of this representation (Marr
1982). Object representations can be more or less
invariant over changes in the appearance of the object
in the image (see Object Recognition: Theories). Ideal-
ly, perception and recognition should remain robust
when an object is moved, rotated, or illuminated
differently. Most object-tuned neurons exhibit some
invariance: the level of response to a preferred object is
not dramatically affected by changes in the size or the
spatial position of an object for which a given neuron
is selective. On the other hand, these same neurons
often show great sensitivity to changes in orientation,
viewpoint, and illumination direction. For example, a
large percentage of object-tuned neurons are also
‘view-tuned’ in that they show the highest level of
activity to specific objects in specific viewpoints. Face-
selective neurons may respond most strongly when
presented with a frontal view of a face, but show a
progressively diminished response as the face rotates
away from this viewpoint. Similarly, in the visual
cortex of monkeys taught to recognize novel objects,
neurons that become selective for these objects are
typically highly tuned to the particular viewpoints
used during training. These findings are consistent
with much of the behavioral data on object recogni-
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tion, where recognition performance is often strongly
dependent on the familiarity of a given viewpoint
(Tarr and Bu� lthoff 1998). Thus, at the finest scale of
analysis, single neurons participate in the represen-
tation of objects in a manner that is invariant over
size and location, but specific to viewpoint and
illumination.

1.1 Hierarchical Processing in the Visual Cortex

How can single neurons or populations of neurons
code the complex patterns and feature conjunctions
present in most objects? Many models of object
recognition assume that the answer is that object- or
feature-tuned neurons are the end-point of a hierarchy
of progressively more and more complex visual codes
(see Visual System in the Brain). Supporting this
approach, neurons in the earliest visual areas (see
Occipital lobe) respond to very simple generic proper-
ties of objects, for instance, oriented edges or blobs of
color. As one moves ‘up’ the visual pathway (see
Dorsal and ventral visual systems) the coding becomes
more and more elaborate, with neurons at one level
having responses that generally code more complex
properties of objects than the level(s) below them (Van
Essen and Maunsell 1983). The principle behind this
hierarchy is straightforward: from one level to the
next, neurons respond only if they receive input from
multiple neurons, thereby creating a code that is
necessarily more complex than the individual inputs.
This many-to-one principle not only pools informa-
tion in the straightforward sense, but because of the
pattern of connectivity from one layer to the next,
assembles new and more complex features as one
moves up the hierarchy. Given the strong evidence for
this sort of feed-forward processing in the visual
system, many computational models, even those that
are quite dissimilar in other respects, have adopted a
hierarchical processing architecture to assemble com-
plex object features (Hummel and Biederman 1992).
Although the hierarchical approach is appealing, some
computational theorists have pointed out that con-
structing complex features in this fashion may lead to
overly specific object representations. For instance,
imagine using the features present in the image to
derive a very precise description of an object. If the
object is then rotated in depth how does one combine
the new very precise description with its predecessor?
To address this need for invariance over changes in the
image, some computational models have adopted a
hierarchical architecture in which there is an alter-
nation between conjunctions of features—the stan-
dard hierarchical model—and disjunctions of features
(Riesenhuber and Poggio 1999). For example, one
layer might consist of neurons that respond only if
they receive input from a collection of neurons coding
for simpler features, while the next layer might consist

of neurons that respond if they receive input from any
of several neurons. This sort of hierarchical coding is
exemplified by a single neuron that codes for a three-
dimensional object regardless of its orientation, but
only by virtue of the fact that this view-invariant
neuron is driven by any one of several view-tuned
neurons, each coding for a different viewpoint of the
same object (Logothetis and Sheinberg 1996).

1.2 The Building Blocks of Object Representation

The hierarchical organization of the visual cortex
suggests that objects are represented in terms of a
‘vocabulary’ of features constructed from simpler
features (Marr 1982). This assumption implies that
somewhere between orientation-tuned neurons in
early vision and object-tuned neurons at the highest
levels of the visual system, are neurons representing
the critical features that distinguish one object from
another. Under one view, these critical features should
look something like object parts; intuitively the first
level of decomposition when we look at objects (Marr
1982). There is, however, little evidence to indicate
that neurons coding for parts as we know them are the
precursors to object-tuned neurons. When the re-
sponses of neurons in intermediate and high-level
visual areas are systematically decomposed, they show
consistent responses to patterns that are more complex
than edges, but less complex than objects. However,
these ‘features’ appear arbitrary, coding for odd,
almost random shape properties. For example, one
neuron might respond most strongly to a lollipop
shape, while another neuron might respond to a eight-
point star. While such features may appear to be
random or, at best, schematic versions of certain
objects, they are not arrayed haphazardly across the
visual cortex. Rather, as with most visual areas, there
is a columnar organization in which neurons within a
column all code for the same feature and adjacent
columns tend to code for similar features, albeit with
columnar boundaries sometimes representing drama-
tic changes in feature selectivity (Tanaka 1996). It is
worth noting that although such features might
provide the ‘building blocks’ for representing objects,
there is, at present, no plausible account that can
explain how this occurs or why these particular
features are used.

2. How Large Numbers of Neurons Code
Information About Objects

As discussed above, despite neurophysiological results
that seem to indicate that objects are represented by
single neurons, there is little fondness for this stance.
Many researchers have observed that single-unit
methods limit the direct measurement of simultaneous
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Figure 1
A novel object known as a ‘Greeble’

neural activity to small numbers of units and it is only
by considering single neuron responses in the context
of population codes that we can understand the true
nature of object representation (Booth and Rolls
1998). Thus, to the extent that a given neuron plays a
larger role in the representation of one object over all
other objects (or at least tested objects), a single-unit
approach may bias the experimenter to interpret the
neural response as ‘tuned’ for one object. The critical
point is that this preference is not equivalent to
‘representation.’ Even if a neuron does not respond
maximally to a given object, its partial (or even low)
response may be part of the code by which a complex
object is represented. Thus, individual objects and
classes of objects may be represented by ensembles of
1,000s or 1,000,000s of neurons—something impos-
sible to assess completely using neurophysiological
measurements. In contrast, neuroimaging (Positron
Emission Tomography—‘PET’; and functional Mag-
netic Resonance Imaging—‘fMRI’) indirectly
measures the conjoint activity of large numbers of
neurons; the smallest unit of measurement being about
a 3mm� ‘voxel’ which encompasses approximately
1–2 million neurons.

2.1 Category Selecti�ity in the Visual Cortex

The neural representation of objects at this larger
scale, as measured by PET or fMRI, reveals a degree
of organization in extrastriate areas that mirrors the
selectivity observed at the single-neuron level. That is,
much as individual neurons respond preferentially to
individual objects, localized regions of the visual

cortex respond preferentially to classes of objects.
Moreover, as with neurophysiological methods, the
clearest preferences are obtained with highly-familiar
object classes. A region of the visual cortex known as
mid-fusiform gyrus (midFG) shows significantly
higher activity when observers view faces as compared
to when they view common objects (Kanwisher 2000).
Similar selectivity for small regions of the cortex near
the midFG has been found for letters, places, houses,
and chairs. Thus, object classes appear to be repre-
sented minimally by large numbers of neurons in
localized regions of the extrastriate cortex.

However, even this level of analysis may be mis-
leading. Evidence for localized category-selective cor-
tical regions comes from neuroimaging methods that
compare the activation observed for one object class,
e.g., faces, to a second object class, e.g., flowers. In
truth, viewing any class of objects produces a pattern
of activity across much of the ventral temporal cortex
that is different from the activation pattern obtained
for any other class. These differences, however, are
often subtle and relatively small compared to the large
differences seen between highly-overlearned categories
such as faces and less familiar objects. Such differences
may be critical elements in the complete neural code
for objects; if so, objects and classes of objects may be
represented as large-scale networks of neurons distri-
buted over much of the visual cortex.

2.2 The Origins of Category Selecti�ity

If category selectivity is not a marker for the rep-
resentation of objects per se, how can we explain the
preferential responses obtained in localized regions of
the visual cortex? One interpretation is that the visual
cortex is organized into dedicated modules that are
prewired to be selective for the geometries of particular
object classes (Kanwisher 2000). Alternatively, cat-
egory selectivity may reflect particular computations
that, with experience, become automatically executed
on distributed representations of objects and classes
(Tarr and Gauthier 2000)—the ‘Process Map’ hypo-
thesis. Again, the most salient example is faces: we
are trained from birth to recognize faces at the
individual level. The result of this lifetime experience is
that, as adults, we are experts at processing faces and,
by default, apply a degree of perceptual analysis that is
not necessary for recognizing objects at more cat-
egorical levels. This interpretation suggests that the
same computational resources should be applied to
any object class (not just faces) for which observers are
experts at recognizing individuals. Several studies bear
out this prediction. Neuroimaging reveals that both
car and bird experts show selectively higher activation
in midFG for their domain of expertise. Similarly, for
novel classes of objects (e.g., ‘Greebles’; see Fig. 1),
trained experts, but not untrained novices, exhibit
increased midFG activation for the trained object
class (Tarr and Gauthier 2000). Apparently, visual
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experience with many similar objects ‘tunes’ midFG,
as well as other category selective extrastriate areas, to
respond automatically when those or other objects
from the class are seen again (see Neural Plasticity).
Consequently, category selectivity is perhaps best
understood as a consequence of how experience re-
organizes the visual recognition process, rather than
an indicator of how objects themselves are neurally
represented.

3. The Functional Role of Localized Brain
Regions in Object Representation

Neuroimaging methods are useful for localizing where
in the brain particular computations occur, but are less
informative regarding the different roles these neural
substrates play in producing behavior. In contrast,
neuropsychological methods allow us to explore defi-
cits in behavior as a direct consequence of brain
injuries to particular brain regions. Given the neuro-
imaging results discussed in the previous section,
damage to category-selective areas such as midFG
should impair face recognition, and, perhaps, perfor-
mance in any difficult individual-level recognition
task. Such neuropsychological cases have been docu-
mented: Patients who suffer damage to extrastriate
visuals areas often lose the ability to recognize many
or all object classes—a syndrome known as agnosia
(see Agnosia). Although these patients are grouped
under a single label, agnosia includes damage to many
different cortical regions and many different recog-
nition deficits.

Accounts of category selectivity as revealed by
neuroimaging argue for either modular subsystems
organized by geometrically-defined object classes or
for a flexible process map of distributed representa-
tions and processing mechanisms that are recruited by
expertise and individual-level recognition. If the mod-
ularity argument is correct, then damage to the module
specialized for faces should only result in deficits at
face recognition but no deficits in nonface object
recognition. Conversely, damage to the module
specialized for objects or classes of objects should only
result in deficits in object recognition, but not face
recognition. The logic of the double dissociation
method is clear: if two distinct brain regions perform
independent functions, then lesions to one region
should not affect the functioning of the other region
and vice versa. Alternatively, if the process map model
is correct and processing mechanisms can be recruited
for the recognition of any object class, there should be
common deficits in face and object recognition when
there is damage to the ventral temporal cortex. It is
critical, however, that the recognition tasks be equated
in such comparisons: spurious differences may be
found simply because different computational compo-
nents of the recognition process are being recruited for
different tasks.

3.1 Patterns of Sparing and Loss in Visual Object
Recognition

Given knowledge about the location of the brain
damage in an individual, a clear pattern of sparing and
loss may help reveal the functional role of intact and
damaged brain regions (see Cogniti�e Neuropsych-
ology, Methodology of ). Patients with injuries to their
ventral temporal cortex often suffer a specific form of
agnosia referred to as prosopagnosia (see Prosop-
agnosia) in which face recognition appears to be
disproportionally impaired relative to object recog-
nition (Farah 1990). At the same time, there is one
case study in which the brain-injured patient appears
to have intact face recognition, but severely impaired
object recognition. Although this pattern is consistent
with the modularity account, further examination of
prosopagnosia does not support this conclusion.
When patients with apparent face recognition deficits
perform difficult individual-level discriminations with
nonface objects (e.g., snowflakes), they show equal
impairment with faces and nonfaces (Gauthier et al.
1999). Thus, neuropsychology yields a mixed bag of
results supporting both modular and nonmodular
accounts.

See also: Agnosia; Binding Problem, Neural Basis of;
Face Recognition Models; Face Recognition: Psych-
ological and Neural Aspects; Neural Synchrony as a
Binding Mechanism
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Neuronal Synchrony as a Binding

Mechanism

Neuronal systems have to solve immensely complex
combinatorial problems and require efficient binding
mechanisms in order to generate representations of
perceptual objects and movements. In the context of
cognitive functions, combinatorial problems arise
from the fact that perceptual objects are defined by a
unique constellation of features, the diversity of
possible constellations being virtually unlimited.
Combinatorial problems of similar magnitude have to
be solved for the acquisition and execution of motor
acts. Although the elementary components of motor
acts—the movements of individual muscle fibres—are
limited in number, the spatial and temporal diversity
of movements that can be composed by combining the
elementary components in ever-changing constel-
lations is again virtually infinite. In order to establish
neuronal representations of perceptual objects and
movements the manifold relations among elementary
sensory features and movement components have to
be encoded in neural responses. This requires binding
mechanisms that can cope efficiently with combi-
natorial complexity. Evolved brains have acquired an
extraordinary competence to solve such combinatorial
problems and it appears that this competence is a
result of the evolution of the cerebral cortex.

1. Two Complementary Binding Strategies

In the primary visual cortex of mammals, relations
among the responses of retinal ganglion cells are
evaluated and represented by having the output of
selected arrays of ganglion cells converge in diverse
combinations onto individual cortical neurons. Distri-
buted signals are bound together by selective con-
vergence of feed forward connections (Hubel and
Wiesel 1962). Through iteration of this strategy
neurons in higher cortical areas acquire increasingly
sophisticated response properties, representing com-
plex constellations of features and, in the special case

of faces, even whole perceptual objects (Gross 1992,
Tanaka 1997).

However, this strategy—of binding features to-
gether by recombining input connections in ever-
changing variations and representing relations
explicitly by responses of specialized binding cells—
results in a combinatorial explosion of the number of
required binding units. This problem is further accen-
tuated by the fact that perceptual objects are often
defined by conjunctions of features encoded in dif-
ferent sensory systems; they have specific visual,
haptic, or acoustic properties. Moreover, if binding is
achieved solely by the formation of conjunction-
specific neurons, difficulties arise if novel objects with
unfamiliar feature constellations need to be repre-
sented. It has been proposed, therefore, that the
cerebral cortex uses a second, complementary strategy,
which permits utilization of the same neurons for the
representation of different objects (Hebb 1949). Here,
the particular constellation of features characterizing
perceptual objects is thought to be represented by the
joint and coordinated activity of a dynamically associ-
ated ensemble of cells, whereby each of the participat-
ing neurons represents explicitly only one of the
elementary features that characterize a particular
perceptual object. Different objects can then be repre-
sented by recombining in various constellations
neurons tuned to elementary features, whereby a
particular cell can participate at different times in
different assemblies. This sharing of neurons econom-
izes on neuron numbers and copes effectively with the
huge combinatorial space occupied by real-world
objects.

For assembly coding two constraints need to be
met, however. First, a selection mechanism is required
that permits dynamic, context-dependent association
of neurons into distinct, functionally coherent assem-
blies. Second, grouped responses must get labeled so
that they can be distinguished by subsequent process-
ing stages as components of one coherent represen-
tation and do not get confounded with other unrelated
responses.

Such labeling can be achieved by jointly raising the
saliency of the selected neurons, because this ensures
that they are processed and evaluated together at the
subsequent processing stage. Neuronal systems have
three options to increase the relative saliency of
selected responses: first, non-grouped responses can be
inhibited; second, the amplitude of the selected
responses can be enhanced; and third, the selected cells
can be made to discharge in precise temporal syn-
chrony. Inhibition simply eliminates potentially con-
founding signals, while enhanced firing raises the
impact of the grouped responses through temporal
summation and synchronization through spatial sum-
mation of synaptic potentials (Singer 1999). Selection
of responses by enhancing discharge rates is common
in attentional gating (Luck et al. 1997) but it has
certain disadvantages when used as the only mech-
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anism for the distinction of assemblies (von der
Malsburg 1981, Singer 1999). Discharge rates of
feature selective cells can vary over a wide range when
stimuli change and since these modulations of re-
sponse amplitude would not be distinguishable from
those signaling membership of a cell in an assembly,
ambiguities could arise. Problems could also arise
when simultaneous maintenance of different as-
semblies is required at the same processing stage. This
may be the case when different objects and their
relations to one another need to be represented
simultaneously. If the corresponding assemblies were
defined solely by the increasing discharge rate of their
member neurons it would be impossible to distinguish
which of the enhanced responses belonged to which
assembly.

These ambiguities can be overcome if the selection
and labeling of responses is achieved through syn-
chronization because it can be adjusted independently
of rate fluctuations, and relations between responses
can be defined with very high temporal resolution.
Synchronization enhances only the saliency of those
discharges that are precisely synchronized and gen-
erate coincident synaptic potentials in target cells at
the subsequent processing stage. Hence the selected
event is the individual spike or a brief burst of spikes.
Thus, different relations can be defined on short
timescales and hence different assemblies can alternate
with one another at fast rate within the same neuronal
network without getting confounded. The rate at
which assemblies can be multiplexed is limited only by
the duration of the interval over which synaptic
potentials are integrated. If this interval is in the range
of 10 to 15ms, different assemblies can alternate with
a frequency up to 40Hz and hence several different
feature constellations can be corepresented within
perceptually relevant time windows.

2. Synchrony as a Signature of Relatedness

The discharges of neurons in the cerebral cortex reflect
with great precision the temporal structure of stimuli.
Synchronously presented stimuli evoke synchronous
responses. This makes it possible to examine with
psychophysical experiments whether synchronized
responses are indeed interpreted as a signature of
relatedness. The results indicate that the synchronous
responses evoked by simultaneously presented stimuli
are indeed bound perceptually and get segregated
from the temporally offset responses evoked by asyn-
chronously presented pattern elements. In the visual
system the temporal resolution with which synch-
ronous responses can be segregated from temporally
offset responses is considerably better than 10ms (for
review see Singer 1999). This indicates that precise
temporal relations among the discharges of distributed
neurons are exploited for perceptual grouping and
that offset intervals are resolved that are considerably
shorter than those that can be consciously perceived.

In the mid-1980s it was discovered that neurons
distributed across the visual cortex synchronize their
responses when responding to a single visual object
(Gray and Singer 1987, 1989). This synchronization
was found to be due to dynamic interactions among
reciprocally-coupled cortical neurons. It was often
associated with rhythmic firing in the frequency range
of 40 Hz—the so-called gamma frequency band—and
was as precise as the synchrony induced by external,
temporally modulated stimuli. Based on the theor-
etical considerations exposed above it had been
proposed that this internal synchronization could
serve to select and bind responses in all those cases
where selection and binding by rate enhancement
might lead to ambiguity. Since then numerous experi-
ments have been performed in order to test predictions
derived from this hypothesis (for review see Singer
1999). In particular, evidence needed to be obtained
that response synchronization is not simply an epi-
phenomenon of neuronal operations but does have a
function in sensory and motor processing. This re-
quiresdemonstrationthat(a)synchronousactivityhasa
stronger impact in target structures than non-
synchronous activity, (b) synchrony can be established
and changed sufficiently rapidly to be compatible with
processing speed, and (c) synchronization patterns are
related closely to cognitive processes requiring dyna-
mic selection and binding of responses. Such is the
case for feature binding and perceptual grouping, for
response selection by attention, for the establishment
of novel conjunctions between stimuli or between
stimuli and responses in learning paradigms, and for
the coordination of complex movements.

3. Rapid Synchronization

Both simulation studies with spiking neurons and
recordings from the brain revealed that networks can
undergo very rapid transitions from uncorrelated to
synchronized states (e.g., Gerstner 1996). One factor
contributing to very rapid synchronization is the
coordinated fluctuations of neuronal excitability.
Evidence from the visual cortex indicates that ongoing
activity is not random but exhibits correlated fluc-
tuations. Cortical neurons with colinearly aligned
receptive fields tend to engage in coherent excitability
fluctuations due to strong reciprocal coupling. These
fluctuations act like a dynamic filter and cause a
virtually instantaneous synchronization of the very
first discharges of responses (Fries et al. 2001a). The
spatio-temporal patterns of these spontaneous fluc-
tuations of excitability reflect the architecture and the
actual functional state of the intracortical association
connections which mediate the reciprocal interactions
among distributed cortical neurons and are held
responsible for the grouping and binding of responses.
Spontaneous activity can thus be considered as the
reflection of a continuous readout of the grouping
criteria that reside in the functional architecture of
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cortical connections. Because of this anticipatory
patterning, grouping by synchronization can be ex-
tremely fast and occur as a function of both the pre-
wired associational dispositions and the current
functional state of the cortical network.

4. Relation to Perception

Stimulus-induced synchronization does not simply
reflect anatomical connectivity but depends critically
on the configuration of the stimuli. It is the result of a
dynamic and context-dependent self-organization
process that follows, so far without exception, the
Gestalt rules that govern perceptual grouping. In the
visual domain this has been shown for the criteria of
continuity, proximity, similarity in the orientation
domain, colinearity, and common fate (Gray et al.
1989, Castelo-Branco et al. 2000).

Most of the early experiments on response syn-
chronization were performed in anesthetized animals
but more recent evidence indicates that internally
generated synchrony is even more pronounced in the
awake brain, exhibiting similar sensitivity to context
(Kreiter and Singer 1996), and becoming particularly
precise when the EEG is desynchronized (Munk et al.
1996) and the animals are attentive (Roelfsema et al.
1997, Steinmetz et al. 2000, Fries et al. 2001b).

Direct relations between response synchronization
and perception have been found in cats that suffered
from strabismic amblyopia, a developmental impair-
ment of vision associated with suppression of the
amblyopic eye, reduced visual acuity and disturbed
perceptual grouping in this eye. Quite unexpectedly,
the discharge rates of individual neurons in the
primary visual cortex fail to reflect these deficits (see
Roelfsema et al. 1994 for references). The only
significant correlate of amblyopia at the level of the
primary visual cortex is the drastically reduced ability
of neurons driven by the amblyopic eye to synchronize
their responses (Roelfsema et al. 1994), and this
accounts well for the perceptual deficits: reduced
synchronization leads to reduced saliency of re-
sponses, and this could explain the suppression of
signals from the amblyopic eye. If synchronization has
a function in response selection and binding, disturbed
synchronization could explain the reduced visual
acuity and the impaired figure-ground segregation in
amblyopic vision.

Another close correlation between response syn-
chronization and perception has been found in experi-
ments on binocular rivalry (Fries et al. 1997). A
highly significant correlation existed between changes
in the strength of response synchronization in primary
visual cortex and the outcome of rivalry. Responses to
stimulation of the eye that won in interocular com-
petition that were perceived by the animal increased
their synchronicity upon presentation of the rival
stimulus to the other, losing eye, while the reverse was
true for cells driven by the eye that became suppressed.

Interestingly, however, there were no rivalry-related
changes in the response amplitudes of the neurons.

These results support the hypothesis that precise
temporal relations between the discharges of spatially
distributed neurons play a role in cortical processing
and that synchronization may be exploited to jointly
raise the saliency of the responses selected for further
processing, i.e., for the dynamic binding of distributed
responses.

The example of rivalry also illustrates how syn-
chronization and rate modulation depend on each
other. The signals from the suppressed eye failed to
induce tracking eyemovements andwere not perceived
by the animal, suggesting that the vigorous but poorly
synchronized responses in primary visual areas
eventually failed to drive the neurons responsible for
the execution of eye movements. Direct evidence for a
loss of neuronal responses in higher cortical areas to
stimuli presented to the suppressed eye has been
obtained in awake monkeys (Leopold and Logothetis
1996). Thus, changes of synchronicity result in
changes of response amplitudes at subsequent process-
ing stages. This convertibility provides the option to
use both coding strategies in parallel in order to
encode complementary information.

5. Epilogue

The discovery of stimulus-induced response synchron-
ization and the proposal that synchronization might
serve as a neuronal code for the definition of relations
have solicited highly controversial debates in the
scientific community. Most of the arguments raised in
this context have been summarized recently in a series
of reviews that have been published in the journal
Neuron (1999, Vol. 24, pp. 7–125). These contributions
focus on the putative role of synchronization in visual
perception, as does this article. However, evidence has
been obtained that response synchronization is an
ubiquitous phenomenon not only in the cerebral
cortex and its many subdivisions but also in the
nervous systems of invertebrates. As in the visual
cortex these synchronization phenomena are often
associated with an oscillatory modulation of the
underlying discharge patterns, whereby the oscillation
frequencies tend to concentrate in the beta- and
gamma-frequency band (20–60 Hz). Due to effective
summation of currents associated with synchronous
activity, the episodes of response synchronization can
be detected with non-invasive recording techniques
such as electroencephalography (EEG) and mag-
netoencephalography (MEG). Following the demon-
stration of stimulus and task-dependent synchronous
oscillations in the visual system, numerous EEG and
MEG studies have been performed on human subjects,
in search of correlations between the occurrence of
response synchronization on the one hand and cog-
nitive or executive functions on the other. The results
of these studies are compatible with the view that an
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oscillatory patterning of neuronal activity in the beta-
and gamma-frequency band and the synchronization
of this oscillatory activity are associated with a wide
diversity of higher brain functions, such as perceptual
grouping, object recognition, short-term memory,
associative learning, selective attention, and cali-
bration of motor functions (for review see Tallon-
Baudry and Bertrand 1999, Singer 1999).

Likewise, close relations have been found between
patterns of response synchronization and cognitive
functions in the insect olfactory system (reviewed in
Singer 1999). Apart from the investigations in insects,
most of the evidence for a functional role of synchron-
ization is still correlative in nature because it is difficult
to selectively interfere with synchronization without
affecting other response variables. It is undeniable,
however, that the new approach—to register neuronal
activity simultaneously from different sites and to
search for temporal relations among the activity of
distributed neuronal populations, rather than measur-
ing only the rate variations of individual cells—
provides new and fascinating insights into the dy-
namics of neuronal processes. In a number of investi-
gated paradigms, changes in temporal correlations
among distributed neuronal responses turned out to
be a better predictor of stimulus configurations, of
attentional states and of the outcome of a perceptual
process than the rate changes of individual neurons.
This suggests that the nervous system exploits the
option to encode information in the precise temporal
relations between responses of distributed neurons. It
is highly likely that massive parallel recording from
large numbers of neurons will reveal synchronization
to be merely a special and rather simple state in a
highly complex state space, and it is one of the
challenges for systems physiology to decipher the
alphabet of these temporal codes.

See also: Binding Problem, Neural Basis of; Feature
Representations in Cognitive Psychology; Neural
Representations of Intended Movement in Motor
Cortex; Neural Representations of Objects
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Neural Systems and Behavior: Dynamical

Systems Approaches

Humans move with ease over rough terrain (and so do
many other species), identify and orient toward
perceived objects in cluttered environments, or main-
tain objects and the intention to reach for them in
memory while sensory information about the objects
is no longer directly available and other tasks must
first be accomplished. How do nervous systems gen-
erate persistent patterns of behavior in the face of very
complex sensory environments, and given the con-
tinuous scale of possible behaviors within which any
particular action or representation must be stabilized?
Dynamical systems approaches address the funda-
mental conflict between stability and flexibility of
nervous function. Stability is the property of a
behavioral or neural state to persist in the face of
systematic variation or random perturbation. All
observable behavioral or neural states possess stability
to some extent, as loss of stability leads to change of
state. The generation of behavior or of neural patterns
of activity is flexible in the sense that a variety of
behavioral or neural patterns may be assembled from
a multitude of sensory, motor, and neural systems in
response to the sensory situation, the inner state of the
neural or behavioral system, and its recent history.
Flexibility may therefore involve pattern change and
hence require the release of behavioral or neural states
from stability. Dynamical systems approaches provide
methods with which stable states can be identified and
characterized as ‘attractors.’ The coexistence of mul-
tiple attractors and changes in the number and nature
of attractors, as sensory information, environmental
conditions, or task requirements vary, are important in
dynamic systems approaches because they demarcate
different elementary behaviors or functional modules.

1. Stability

The functioning of technical systems (for example,
maintaining an airplane on course) must be stable
against random perturbations (for example, from
turbulence). Stability may be brought about by the
physical properties of the system (for example, by the
viscous properties of air), by control systems designed
specifically to measure deviations from the desired
state and change actuator parameters to minimize
such deviations, or by a human operator acting as a
control system. The theoretical framework of control
theory has been, and is being, used to understand
simple aspects of nervous function, an approach
known as biological cybernetics. To analyze the ca-
pacity of the housefly to orient toward a moving visual
stimulus, for instance, Reichardt and Poggio (1976)
identified the control dynamics linking the detected
motion stimulus to the input to the fly’s flight motor.
Such cybernetic analysis is aimed at identifying rel-

evant sensory signals, the motor system, and the
control circuitry transforming sensory signals into
motor parameters. This approach is successful as long
as the number of components is small, their function is
independent of each other, and a single behavioral
pattern is generated.

2. Flexibility

Any behavior involves many sensory subsystems,
many motor degrees of freedom, and takes place in
complex environments. Certainly true of daily life
human activities, this also holds for laboratory experi-
ments, even when they seem to limit the number of
relevant components. The simple behavioral task, for
instance, of pressing a key in response to a visual
stimulus, actually involves many sensory subsystems
(including proprioception, haptics, reafference, and
vision) that contribute to the estimation of the finger’s
current position, with additional subsystems (main-
taining reference frames for eye, head, and body
position, different visual features including depth and
motion) contributing to the processing of the visual
stimulus. Those subsystems go unnoticed because the
information they provide is coherent. This is, in part,
a property of the environment (in which, for instance,
haptic and visual cues about finger position co-vary),
and, in part, due to the experimental task setting which
generates a unique relationship between sensory stimu-
lation and motor action.

A unique match of sensory onto motor config-
urations is the exception more than the rule, however.
Even Reichardt and Poggio’s (1976) houseflies were
more flexible than that: When two separate patches of
the visual array moved, the flies steered toward an
averaged direction as long as the two patches lay in
similar directions, but locked on to only one of the two
patches when these were at larger angular separation.
Frequent random switches occurred between epochs
in which the flies tracked one or the other visual target
selectively. More generally, not all possible couplings
between sensory and motor degrees of freedom can be
effective all the time. The selective activation of
particular couplings between sensory and motor com-
ponents, and the release from stable coupling of
others, is a necessary prerequisite for the generation of
flexible behavior. Initiating a motor act, for instance,
requires releasing a fixation or postural system from
stability.

3. The Dynamical Systems Approach

Broadly speaking, dynamical systems approaches
(Port and van Gelder 1995) generalize cybernetic ideas
so as to encompass flexibility. The specific variant
reviewed in the rest of this article, a dynamical systems
approach emphasizing attractor dynamics and their
instabilities, grew out of analogies between pattern
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Figure 1
The temporal evolution of a behavioral or neural
variable, x, is characterized by a dynamical system, if
for any value of x there is a unique rate of change,
dx�dt� f (x), such as plotted here (light grey line). A
fixed point, at which the rate of change is zero, is an
attractor (filled circle), if the system converges to the
fixed point from nearby states. The negative slope of
the rate of change at the intersection with the x-axis
indicates stability: initial states below the fixed point
have positive rate of change and thus grow toward the
fixed point; initial states above the fixed point have
negative rate of change and thus decrease toward the
fixed point (arrows). The linear approximation (straight
line in grey, tangent to dx�dt at the fixed point)
characterizes the system well close to, but not far from,
the attractor

formation in nonequilibrium systems (Haken 1983)
and patterns of coordination in biological movement
(Scho� ner and Kelso 1988), but has since been extended
to address many aspects of action, cognition, and
perception (e.g., Thelen and Smith 1994, Giese 1999).
A link to dynamical systems ideas in neural network
theory (Amari 1977, Grossberg 1980) has been es-
tablished through the concept of dynamical fields
(Scho� ner et al. 1997).

3.1 Beha�ioral or Neural Variables

Variables that are very closely linked to the peripheral
motor or sensory subsystems are often not suited to
describe behavioral or neural patterns, which may
involve many different such subsystems or even dif-
ferent combinations of such subsystems. The dynami-
cal systems approach employs, instead, variables that
characterize directly the behavioral or neural patterns
themselves by differentiating the different observed
forms of the patterns and quantifying deviations from
behavioral or neural states. When, for instance,
Reichardt and Poggio’s (1976) houseflies switch stoch-
astically between two patterns of locking on to either
of two moving targets, their heading direction in an
outer reference frame is a useful variable in terms of
which both states and deviations from them can be
described, even though this variable is not directly
available to sensor or motor systems. Other examples

Figure 2
Only nonlinear dynamical systems can have multiple
attractors. In the example shown, there are two
attractors (circles filled in grey) and two repellors
(circles filled in black). One of the repellors forms the
attractor boundary such that solutions starting from its
left converge to the left-most attractor, solutions
starting from its right converge to the right-most
attractor

of behavioral variables that are useful to characterize
multiple behavioral states are the relative phase
between different limbs or articulators (Scho� ner and
Kelso 1988), the position and velocity of an end-
effector in outer (task) space to characterize the
formation of trajectories in goal-directed movements
(Saltzman and Kelso 1987), or the directions of
reaching movements in outer space to characterize
how movement targets are represented (Georgopoulos
et al. 1986).

3.2 Beha�ioral or Neural Dynamics

Any behavioral or neural system is exposed to multiple
sources of potential perturbation. Stability, resistance
to change, is thus a necessary prerequisite for a pattern
to be reproducible and observable. Even when tran-
sient patterns are generated (in response to stimu-
lation, for instance) it is the asymptotic state and its
stability properties that determine the form of such
transients. This stability requirement is central to the
dynamical systems approach, which aims to character-
ize and analyze behavioral and neural systems in terms
of its stable states.

Given behavioral or neural variables, the approach
can be formalized in terms of dynamical systems that
describe the evolution in time of the system. The
dynamical system is characterized by its asymptoti-
cally stable states or attractors to which the variables
converge in time (Fig. 1). Linear dynamical systems
have exactly one state, and linear systems theory
provides formal methods for how to identify the
dynamical system given such measures as the means,
variances, and co-variances of the behavioral or neural
variables. For a system to have more than one
attractor, the dynamics must be strongly nonlinear
(Fig. 2). There is no formal procedure for identifying
such systems. One heuristic approach is to characterize
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Figure 3
Changes in the number of attractors occur through
bifurcations. In the pitch-fork bifurcation illustrated
here (from top to bottom), as the right-most attractor
becomes less stable (negative slope of rate of change at
fixed point approaches zero), the flanking repellors
approach, until their collision removes the attractor,
leaving a single repellor behind

the different attractors by local linear models which
can by fused into a nonlinear model by taking the
limited range of validity of the linear models into
account (Scho� ner et al. 1995). Noise induced switches
between different attractors provide additional in-
formation about the nonlinear dynamics.

The strongest tool for the identification of such
nonlinear dynamics is the observation of bifurcations,
also called instabilities. At bifurcations, the number or
nature of attractors changes (Fig. 3). The detection of
bifurcations as sensory information, task constraints,
or motor parameters vary helps identify qualitatively
different contributions to the behavioral or neural
dynamics. States that may coexist multistably or are
linked through bifurcations reflect separate elemen-
tary behaviors or neural patterns. The various quad-
rupedal gaits, for instance, are different elementary
behaviors rather than variants of the same basic
behavior, because changes from one gait to another
may take the form of bifurcations. Kelso and col-
leagues studied a laboratory model of such patterns of
coordination (Scho� ner and Kelso 1988) when they
asked human participants to move two homologous

limbs rhythmically (e.g., fingers, arms, legs). In-phase
and anti-phase patterns of coordination were identi-
fied as two elementary behaviors, which coexist bi-
stably at low frequency of the rhythmic movement.
Anti-phase coordination (syncopation) becomes un-
stable in a pitchfork bifurcation (Fig. 3) when move-
ment frequency is increased. Other domains in which
this form of analysis can be applied include the
integration of multiple sources of sensory information
to control action (such as in posture), the estab-
lishment of stable coupling between perceived events
and action (such as when catching a ball), or the
control of timing itself (such as when generating
polyrhythms). At the neural level, central pattern
generators and their interactions with sensory and
motor subsystems can be analyzed this way. This is of
particular interest in view of the ubiquitous multi-
functionality of such circuits.

3.3 Dynamic Fields

What would be a dynamical systems description of the
behavior of generating, in response to a coded stimu-
lus, a goal-directed movement to one of three pre-
viously learned, but unmarked, targets? The range of
possible movements may be characterized in terms of
an appropriate behavioral variable, e.g., the direction
in which the target lies from the initial end-effector
position. But how to represent the three possible
values of this variable? Dynamical variables have a
unique value at all times, and that value must change
continuously over time. The missing element is some
method for representing variable and graded amounts
of information. The classical concept of activation,
when combined with the notion of a behavioral
variable, may supply this missing element. For each
potential value of the behavioral variables, an ac-
tivation variable represents the amount of information
about this value: Absence of information is indicated
by low levels of activation, and presence of infor-
mation by large levels of activation. This leads to a
field of activation variables defined over the space
spanned by the behavioral variables. A single peak of
activation represents information about a unique
value of the behavioral variables (that over which the
peak is localized: Fig. 4(a)). Multiple possible values
are represented by multiple peaks, and graded distri-
butions of activation represent graded information
about the values of the behavioral variables. In neuro-
physiological terms this resembles the notion of ‘space
code,’ in particular, when topography leads to regular
neighborhood relationships within a neural network.

Ideas about attractor dynamics and bifurcations
can be ‘lifted’ to this level of description by postulating
that such activation fields evolve toward attractor
solutions of a dynamical system, which stabilizes
localized peaks of activation (Scho� ner et al. 1997).
Interpreted as neural networks, such dynamical system
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Figure 4
Two visual targets (arrows) generate bimodal input
(light grey) into the dynamic field representing the
direction of planned saccades. (a) At small angular
separation, the field dynamics stabilizes a single peak of
activation (black), representing a saccade to an
averaged direction. (b) At larger angular separation,
one of two activation patterns emerges, each with a
single peak located either over the left-most target
(dark grey) or the right-most target (black). The
transition between these regimes is a bifurcation of the
field dynamics

receive input from sensors or other representations
that specify locations at which peaks may be localized.
In addition, strong internal interactions within the
dynamic field stabilize individual localized peaks even
when input is distributed across the field. Such strongly
interactive fields are thus not primarily input-driven.
Dynamical neural networks of this kind have been
studied as models of cortical function (Amari 1997,
Grossberg 1980).

As a simple example consider saccadic eye move-
ments generated toward visual targets. When two
potential targets are presented, two types of responses
are possible. For narrowly spaced targets, an eye
movement toward an average position between the
two targets is generated. Beyond a critical angular
separation of the two targets, a bimodal response
pattern is obtained in which on some trials the saccade
goes to one target, and on other trials, to the other
target (Ottes et al. 1984). A dynamic field representing

the direction of the planned saccade receives input
from the target locations. When this input consists of
two narrowly spaced peaks, a single peak of activation
localized over an averaged direction is generated (Fig.
4(a)). When the two input peaks are more separate,
mutual inhibition makes it impossible for peaks to
become activated at both input sites. The field dynamic
is bi-stable and generates a single peak, positioned
either at one or at the other stimulated location.
Which of the two targets is selected depends on the
pattern of prior activation, on fluctuations, or on
small differences in stimulation between the two sites.

Through the notion of dynamic fields, the dynamical
systems approach can be extended from the domain of
sensori-motor patterns toward problems in perception
(Giese 1999) and representation (Thelen et al. 2001). A
dynamic field may, for instance, change through a
bifurcation from an input-driven mode, in which
activation remains stable only in the presence of
appropriate input, to a short-term memory mode, in
which input-induced activation remains stable once
input has been removed. The dynamic field can be
linked to the notion of population coding in neuro-
physiology (Georgopoulos et al. 1986) by inter-
preting distributions of population activation as fields
of activation over a relevant behavioral variable, to
which neurons are tuned (Erlhagen et al. 1999).

4. Implications

If behavioral or neural patterns emerge as stable states
from underlying dynamical systems, as postulated in
dynamical systems approaches, then the characteriz-
ation of this dynamics is sufficient for an under-
standing of the behavioral or neural system. No
additional need for computation or specification
arises.

With origins in the domains of motor behavior and
sensori-motor coupling, the more specific dynamical
system approach, emphasizing attractors and their
bifurcations, is now being probed as a wider frame-
work for the understanding of nervous function also at
the level of perceptual and cognitive representations.
Multistability and bifurcations demarcate qualitat-
ively different modules or elementary behaviors, which
are the units of analysis of the dynamical systems
approach. Because these units reflect both the struc-
ture of the neural or behavioral system and that of its
environment, the dynamical systems approach may
play a natural role in the current research program
aimed at understanding how cognition is embodied by
systems whose structure reflects functional adaptation
to an environment and a specific developmental and
evolutionary history.

See also: Motor Control; Neural Systems: Models of
Behavioral Functions; Self-organizing Dynamical
Systems; Systems Modeling
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Neural Systems: Models of Behavioral

Functions

The nervous system plays a role in guiding most
animal and human behavior. Extensive data has been
gathered on certain aspects of behavior, including
perception, learning andmemory, andmotor function,
but theories of these behaviors are not sufficiently
constrained by behavioral data alone. Research on the
mechanisms of behavior can only converge to a unique
solution if theories include anatomical and physio-
logical constraints on the substrates of behavior.
Extensive data has demonstrated the physiological

and anatomical properties of individual neurons and
large-scale brain structures. However, our under-
standing of specific behaviors in terms of the complex
interactions within neural networks remains incom-
plete. The development of theoretical models and
computer simulations has greatly assisted research on
the neural basis of behavior.

Neural models can be designed with different levels
of physiological and anatomical detail. Less detailed
models place less demand on computing resources,
and have greater flexibility for rapidly addressing a
range of behavioral tasks. However, these less detailed
models do not address various constraints available
from physiological and anatomical data, and therefore
may be less accurate in their simulation of the actual
function of neural systems. Examples of some of these
types ofmodels are presented inLearning andMemory:
Computational Models, and Cogniti�e Functions
(Normal) and Neuropsychological Deficits, Models of.
This article will focus on more detailed models of the
dynamics of individual brain regions and neural
circuits involved in specific behaviors—models which
draw explicitly on available data from neuroanatomy
and neurophysiology. These studies all fall within the
field of computational neuroscience (see Comput-
ational Neuroscience). At this level of analysis, cons-
iderable work has focused on specific brain regions,
such as the primary visual cortex or the hippocampus.
The relative focus on these particular regions arises
from the more extensive experimental data available in
these regions.

1. Neural Models of Visual Cortex and
Perception

Extensive anatomical and physiological research on
the primary visual cortex in cat and monkey provides
excellent data to constrain models addressing a range
of different functional properties of primary visual
cortex. This work has contributed important theor-
etical concepts to the empirical field—including the
concept of self-organization of feature detectors and
topographic maps. Self-organization refers to a mech-
anism in which a population of units with random
initial connectivity compete among themselves to
represent salient features of the input patterns. This
results from synaptic learning rules which contain
some dependence upon presynaptic and postsynaptic
activity, combined with some mechanism for com-
petition between the growth of different synapses
(such that growth in one set of inputs results in
weakening of another set of inputs). This basic
principle has been used in numerous models of the
development of neurons selective to specific stimulus
features. In addition, numerous models have addres-
sed the development of the functional topography of
primary visual cortex, including the mapping of
adjacent locations on the retina to adjacent locations
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in the primary visual cortex (retinotopy), and the
distribution of ocular dominance and orientation
selectivity (see review in Erwin et al. 1995). Predictions
from these models have led to specific experiments on
the role of neural activity in cortical development, and
on the specific properties of the long-term modification
of synaptic strength. Other models of primary visual
cortex have addressed issues such as the mechanisms
for direction selectivity of motion-sensitive neurons
(Somers et al. 1995) and the physiological basis of
psychophysical phenomena such as illusory contours
(Grossberg and Williamson 2001).

Less data are available on the anatomical structure
of regions of the cortex involved in the processing of
more complex visual features. However, physiological
data demonstrate stimulus selective properties of
some of these regions, which have been analyzed in
neural models. For example, the task of reaching for
an object guided by vision cannot be done on the basis
of where the object falls on the retina alone. Com-
puting the correct reaching direction requires a com-
plex computation involving awareness of eye direction
and head direction. A neural network given input
combining retinal position with eye position develops
units with selectivity for specific combinations, which
corresponds tounit selectivityofneurons in theparietal
cortex, and provides enhanced understanding of how
these representations are essential to guiding behavior
(Mazzoni et al. 1991, Pouget et al. 1999).

2. Neural Models of Hippocampus and Prefrontal
Cortex in Memory

The extensive physiological, anatomical, and be-
havioral data on rat hippocampal formation has led to
a similar focus of computational modeling on this
structure. Some detailed models of hippocampal func-
tion address the network basis of physiological
phenomena, without focusing on behavioral mani-
festations of these phenomena (Traub et al. 1992).
However, numerous groups have developed detailed
functional models of memory encoding and retrieval
within the hippocampal formation, with explicit func-
tional roles assigned to the dentate gyrus, region CA3,
and region CA1 (Marr 1971, McNaughton and Morris
1987, Treves and Rolls 1994, O’Reilly and McClelland
1994, Hasselmo and Wyble 1997; see review in
Hasselmo and McClelland 1999). These models utilize
several common features which stand as important
theoretical contributions to the understanding of
hippocampal function.

One key idea which has emerged from this work is
the idea that the overlap of the patterns of neural
activity representing different inputs must be mini-
mized in order to avoid interference between stored
patterns; many models assign this function of pattern
separation to the dentate gyrus. Another common
principle in models of the hippocampus concerns the

use of excitatory recurrent connections in region CA3
to encode different components of an episodic mem-
ory. In most of these models, associations between
different elements of an episode involve activity co-
occurring during a short time window in different
populations of neurons in region CA3. For example,
in learning an arbitrary association between two words
in a paired associate memory task (e.g., dishtowel–
locomotive), the co-occurrence of presynaptic activity
in one population with postsynaptic activity in another
population results in strengthening of the excitatory
connection between the two populations. Subse-
quently, activation of one population by a cue word
(e.g., dishtowel) causes activity to spread across the
strengthened excitatory connection to activate the
second population (representing the word ‘loco-
motive’)—allowing retrieval of the episodic associ-
ation.

Modeling these associative properties of region CA3
demonstrated the dynamical requirement that the
excitatory afferent input should be stronger during
encoding, whereas the excitatory recurrent connec-
tions should be stronger during retrieval. Competing
models have obtained these dynamics through the use
of different fiber systems (Treves and Rolls 1994) or
modulatory regulation of synaptic strength (Hasselmo
and Wyble 1997). Models have also generated func-
tional hypotheses concerning the convergence of input
from region CA3 and the entorhinal cortex on region
CA1. This convergence could allow retrieval from
region CA3 to be compared with current sensory input
and goal representations from the entorhinal cortex to
determine whether the retrieval is valid on the basis of
its match with the cue information. Many of the initial
models of hippocampal memory function focus on
static patterns of activity representing locations or
individual memories, but newer models focus on
encoding and retrieval of sequences of activity (Levy
1996).

Physiological data and lesion data suggest that
associations initially encoded in the hippocampus
gradually guide changes in semantic representations in
the neocortex. Computational modeling demonstrates
a functional necessity for this two-stage process
(McClelland et al. 1995), illustrating that episodic
memory can be readily formed with a single learning
event, whereas semantic memory requires interleaved
activation of multiple different episodic representa-
tions in order to prevent new information from
distorting previous semantic representations.

Numerous cognitive processes require maintenance
of information in working memory. For example,
performance of simple delayed matching to sample
tasks requires mechanisms for maintaining informa-
tion during the delay period. This maintenance of
information could be mediated by sustained neural
activity within cortical structures, and neural models
have demonstrated mechanisms for this sustained
neural activity on a network level—using excitatory

10576

Neural Systems: Models of Beha�ioral Functions



feedback (Lisman et al. 1998), and on a single neuron
level—using self-sustaining membrane currents
(Fransen et al. 1999).

Detailed physiological models have also been deve-
loped on other aspects of learning and memory
function for which extensive physiological and anat-
omical data have become available. For example,
detailed neural models of the role of the cerebellum in
classical conditioning have been developed (Medina
and Mauk 2000), and other neural models of cond-
itioning are presented in Learning and Memory:
Computational Models and Learning and Memory,
Neural Basis of. Modeling has also elucidated
mechanisms for operant conditioning, in which the
activity of dopamine neurons originally triggered
by reward can shift to respond to earlier stimuli
which are predictive of that reward. This process
provides mechanisms for selective strengthening
of connections mediating goal-directed behavior
(Schultz et al. 1997).

3. Models of Small Neural Circuits

Another approach to understanding the neural basis
of behavior focuses on simpler neural circuits in
nonmammalian preparations. Nonmammalian prep-
arations often have smaller numbers of neurons than
mammalian structures, and sometimes these neurons
are more accessible to detailed physiological recording
than those in mammalian preparations. The smaller
number of neurons allows the creation of models
incorporating specific features of individual neurons,
and analysis of the dynamical interactions of these
modeled neurons (Calabrese and De Schutter 1992).
Nonmammalian preparations have numerous neural
specializations that may result in fundamental differ-
ences between the neural mechanisms in these animals
compared to mammals. However, important con-
vergent properties have been described in other
species, including principles of self-regulation, in
which individual neurons adapt their cellular proper-
ties so that they maintain a similar level of activity,
even after the circuit interactions have been perturbed
(Golowasch et al. 1999). With regard to motor
function, these smaller scale and more extensively
described neural circuits provide the opportunity for
more detailed analysis of the neural circuits underlying
the generation of specific motor patterns (Cohen et al.
1992, Calabrese and De Schutter 1992).

4. Models which Include Ongoing Interaction
with the En�ironment

The models described above provide effective map-
pingsofdataon inputparameters to specificbehavioral
output, but they do not include an alteration of the
environmental input which depends upon the current
output of the model. This can only be obtained with

explicit robotic implementations, or with repre-
sentations of a virtual organism moving through a
virtual environment. Ultimately, accurate represen-
tation of the temporally continuous interaction with
the environment during behavior will require models
with environments influenced by the model output.

A few examples have explicitly demonstrated the
ongoing interaction of a model with its environment.
For example, modeling of spatial navigation requires
an ongoing interaction of the model with the en-
vironment, as the movement of an animal through the
environment under the control of the model will result
in constant updates of its position. Several simulations
have demonstrated how the place cell representations
formed in the hippocampal formation can be used to
guide movement through an environment (Sharp et al.
1996, Burgess et al. 1997, Redish and Touretzky 1998).
These models provide excellent examples of the neces-
sity for a constant interactive updating of parameters
including the sensory input from the environment, and
the proprioceptive knowledge of current heading
(head direction). Neural models also demonstrate
mechanisms for maintenance of this proprioceptive
information, using attractor dynamics within regions
encoding the head direction (Sharp et al. 1996).

The production of complex sounds or movements
requires constant monitoring of feedback from the
sensory periphery and from the environment in order
to monitor the appropriate process of production.
Sophisticated models have moved beyond a simple
feed-forward output and have addressed the con-
tinuous dynamical interaction of motor output and
sensory input (Troyer and Doupe 2000).

5. Summary

In the realm of experimental data, there continues to
be a gap between the knowledge of anatomical and
physiological properties in neural systems and the
knowledge of how behavior could be mediated at a
neural level. Neural models of behavior will provide
an essential theoretical link between these different
levels of analysis—similar to the role of theoretical
physics in understanding the properties of physical
systems. Neural models of behavior have advanced
dramatically in recent years, both in their level of
anatomical and physiological detail, and in their
capacity to flexibly address a broader scope of be-
havioral data. Computational models have already
provided important theoretical concepts to the em-
pirical work. As empirical techniques become more
sophisticated for analyzing complex systems, compu-
tational models will become increasingly important in
understanding the theoretical principles involved in
the neural basis of behavior.

See also: Artificial Neural Networks: Neurocomp-
utation; Hippocampus and Related Structures; Learn-
ing and Memory: Computational Models; Neural
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Networks: Biological Models and Applications;
Neural Systems and Behavior: Dynamical Systems
Approaches; Prefrontal Cortex; Visual System in the
Brain; Visual Systems: Dorsal and Ventral
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Neuroanatomical Methods

Neuroanatomy investigates neural structure, with
the motivation of deducing and formulating general
organizational principles, mechanisms, and struc-
tural–functional correlations. It includes several
subdisciplines, which deal with normal organization,
experimentally or pathologically induced changes,
developmental processes, or comparative species
differences.

Data analysis relies heavily on visualization, at
either light or electron microscopic magnifications
(respectively, up to �1000 or �100000). Sometimes,
exciting observations can result from ‘just looking.’
One example could be the discovery of the ‘barrel field’
of rodent somatosensory cortex, where there is a one-
to-one mapping of snout whiskers and cortical cell
groups (‘barrels’). Much more typically, however, the
relationship between structure and function is not
straightforward. Only after years of work with com-
bined anatomical and other techniques, can mod-
erately good understanding be achieved; for example,
how neuron geometry influences the conduction of the
nerve impulse. For questions as complicated as ‘what
are the neural substrates of higher order complex
behaviors,’ our understanding is still at an early stage.

Because of the need for microscopic magnifications,
neuroanatomical techniques are often invasive and
require chemical fixation of brain tissue, thin section-
ing via microtome, and histological processing for
various markers. Recently, non-invasive imaging tech-
niques such as functional magnetic resonance (fMRI)
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are becoming more commonly available. Used in
combination with sophisticated stimuli, these provide
unprecedented visualization of functional networks in
the human brain.

In this article, we give a brief overview of basic
techniques that are used to investigate neural structure
at different levels of organization. The first five sections
cover single neurons, neuron populations, connec-
tions, microcircuitry, and functional groups. Each
section includes some treatment of historical develop-
ments, examples of applications, and comments on
limitations. The sixth section is on neuroanatomy of
the human brain, and the last section reviews some of
the most recent technical developments. For further
details, we refer the interested reader to the more
specialized works listed in the references.

1. Ner�e Cell

The structure of nerve cells (‘neurons’) is complex.
There is the cell body or soma and, for most neurons,
two types of specialized processes (Fig 1 ). Dendrites
(Greek dendron, tree) are thin-caliber extensions of the
cell body that receive input, via synaptic contacts,

Figure 1
This schematic diagram illustrates the main parts of a
representative neuron (the neocortical pyramidal cell).
Two neurons are shown in Golgi-like detail, including
dendrites, axons, and terminals (only part of the
descending axon is drawn for the neuron on the right).
The two neurons are shown together with more
numerous cell bodies (triangles and ovals), such as
would be seen in a Nissl stain. Note the divergence of
the terminal arbor, which makes synaptic contact with
hundreds of other neurons. This diagram also
illustrates how experimental tracer substances are
transported anterogradely (A) or retrogradely (R)
along the axon

from other neurons. The dendritic tree or arbor is
confined mainly to the immediate vicinity of the cell
body and, depending on the type of neuron, does
not extend beyond 0.25–2.00mm. The axon (Greek
axon, axis) is a single, thinner filament-like process,
specialized for conduction of the nerve impulse. It
conveys output from a given neuron by making
synaptic contact with hundreds or even thousands of
other neurons. For some neurons (interneurons or
local circuit neurons), the axon arbor is small and
about the same diameter as the dendritic tree
(� 0.25–0.50mm). For projection neurons, however,
the axon can be quite long, in the range of many
centimeters. Examples of long distance projections are
axons crossing between the two cerebral hemispheres
in the corpus callosum, and axons originating from
neurons in motor cortex and projecting into the spinal
cord.

Understanding even the basic structure of the nerve
cell was long hindered by the delicacy of brain tissue
and the complex shapes of the dendritic and axonal
specializations. Early histologicial techniques could
not distinguish the relationship of the soma, dendrites,
and axons; and one interpretation, current in the late
nineteenth century, was that nerve ‘cells’ were nodes,
perhaps serving a nutritive function, embedded within
a continuous reticulum of nerve fibers (Van der Loos
1967).

The first routine demonstration of nerve cell mor-
phology was almost accidentally achieved by a silver
dichromate stain, where small blocks of tissue (not
more than 5–10mm in one dimension) are successively
immersed in solutions of potassium dichromate and
silver nitrate. The procedure was originally intended
as a way to preserve and harden nerve tissue so that it
could be thinly sliced and viewed under the light
microscope. Unexpectedly, owing to the argyllophilic
properties of nerve cells, the procedure also resulted in
the deposition of black silver particles throughout the
soma and dendritic arbor. This is the ‘Golgi stain,’
discovered by Camillo Golgi in 1873. It was used to
spectacular advantage over the next decades by both
Golgi and Ramon y Cajal, who shared the Nobel Prize
in 1906 for their major contributions to functional
neuroanatomy.

The mechanism of the Golgi stain is to this day not
well understood, as only a small proportion of nerve
cells are silver-impregnated, andwhich cells are stained
is not predictable. Axons are even less reliably stained.
They cannot be visualized at all with this method once
they become myelinated, and any Golgi study of axons
must be carried out on young brains.

Since its discovery, the Golgi stain has remained
important in investigations of normative structure and
of structural changes associated with development,
pathology, or plasticity. It is also useful for investiga-
tions of neuronal structure in postmortem human
brains. It has, however, otherwise been superceded by
more controllable techniques.
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Figure 2
An electron micrograph of a calbindin-positive dendrite (‘D’) in the rat hippocampus. The dendrite is labeled with
black particles, after immunocytochemical processing for calbindin. It is surrounded by multiple synaptic contacts
(two of which are indicated as ‘S’)

One newer technique is intracellular injections of
tracers (such as biocytin, neurobiotin, or horseradish
peroxidase). This method often requires electrophy-
siological localization of the target neuron, and thus
gives precise data about the physiological response
properties of a neuron in correlation with its mor-
phology. The soma and entire dendritic arbor are
demonstrated, and at least the proximal portion of
the axon. Intracellular filling can be achieved either
in �i�o or in �itro, and has been a basic tool in
functional classifications of neuron types; for example,
the different subcategories of bipolar, amacrine, and
ganglion cells in the retina. The principal limitation of
this technique is the difficulty in making up a large
sample size.

For fine cellular and subcellular details, the high
magnification of electron microscopy is required (see
Peters et al. 1991, Guillery 2000).

2. Neuronal Populations

Nissl stains (named for the histologist Franz Nissl)
bind to acidic elements within the cell, and reveal cell
bodies and sometimes the proximal dendrites. They
reveal all the cells in a given piece of tissue, including
the glia. They are used to help demarcate subcortical
nuclei and cortical areas. They are also commonly
used for deriving cell counts (‘stereology’).

Early investigations of brain structure relied ex-
tensively on Nissl stains, sometimes in conjunction
with the complementary myelin stains. Differences in
cell density and size formed the basis for the ‘archi-
tectonic’ maps of cerebral cortex, constructed by
Brodmann, O. and C. Vogt, Von Economo, and other
workers in the first part of the twentieth century (see
Braak 1980). These parcellations have been subjected
to considerable dispute and even ridicule; but have
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gained renewed interest and relevance, especially
because of the focal activation patterns resulting from
functional imaging experiments (fMRI and PET).

Another, newer method for revealing specific sub-
populations is immunocytochemistry. There is now a
large assortment of commercially available antibodies;
for example, against structural proteins, such as
neurofilaments or microtubule-associated-proteins;
against transmitters (glutamate; GABA; dopamine) or
neuropeptides and calcium-binding proteins (somat-
ostatin, calbindin, parvalbumin, calretinin); against
synaptic components (synaptophysin, synapsin);
against receptors (glutamate; GABA). Immunocyto-
chemisty involves a series of steps, where thinly cut
tissue sections (� 50µm) are transferred through
solutions containing different concentrations of a
primary antibody and then a secondary antibody (for
example, anti-GABA made in rabbit, and anti-rabbit
made in goat, mouse or some other host animal). The
secondary antibody might carry a fluorescent tag, so
that the end result is visible by fluorescent microscopy.
Since a fluorescent signal tends to fade, another
procedure uses a secondary antibody tagged with
biotin. After several other steps, this results in a brown
or black reaction product that labels the original
protein.

Histochemistry is a somewhat related technique,
where various chromogen markers (frequently di-
aminobenzidene dihydrochloride, DAB) are deposited
as the end product of an enzymatic reaction, and thus
reveal cells and�or processes positive for certain
substances. Acetylcholinesterase reactions, for ex-
ample, have been used to chart neurons and�or
terminations positive for the neurotransmitter acetyl-
choline. (Antibodies against acetylcholine are now
more commonly used for this purpose.) Cytochrome
oxidase reactions show neurons and�or processes with
high levels of this mitochondrial enzyme, which is part
of the Krebs cycle and therefore an indicator for high
levels of metabolic activity.

3. Connecti�ity

Neurons receive connections from and project to
hundreds or thousands of other neurons; and a key
step in understanding neural function is characterizing
these connections.A surprising number of connections
were correctly inferred by close analysis of Golgi-
stained tissue, by Cajal and Golgi. Other early
observations came from pathological conditions or
‘experiments of nature.’ For example, neuron death in
motor cortex after large lesions or strokes results in
degenerated corticospinal axons. This could be de-
tected by myelin stains in postmortem histological
preparations and used to correctly infer the subcor-
tical pathways. Or localized lesions could be made in

experimental animals. In some conditions, this would
result in cell shrinkage or cell loss (retrograde or
‘Wallerian’ degeneration) in other interconnected
structures; for example, thalamic neurons might de-
generate if their cortical targets were destroyed.
Because neurons often send axon collaterals to two or
more structures, however, degeneration would not
always result, and this method was notoriously diffi-
cult to interpret.

The first controlled method for investigating long-
distance connections again capitalized on the argyllo-
philic properties of neurons. Degenerating fibers were
produced in animal models by making small lesions
in particular structures by suction or heat. (These
and other experimental procedures are performed
with animals that have been deeply and humanely
anesthetized, and are carefully carried out under
sterile conditions. Protocols are always subject to
institutional approval and monitoring.) Without the
nutritive support from the parent cells, over a short
time, there is large-scale degeneration of axons origi-
nating from the lesioned area. After the brain
is perfused with fixatives and thinly sectioned
(� 50µm), the tissue is reacted in a series of solutions.
Degenerating axons are selectively seen as silver
blackened particles, and can be followed, under the
light microscope, from the lesion site to its target
structures.

In the 1970s, the lesion-degeneration method was
replaced by several much superior techniques, which
were based on the physiological processes of axon
transport (Fig 1). Anterograde tracers, such as �H-
amino acids and WGA-HRP were injected in small,
microliter amounts, taken-up by cell bodies and
dendrites, incorporated into various protein compart-
ments, and transported down the axon to its distal
terminations. Retrograde tracers, such as horseradish
peroxidase (HRP), were similarly injected in microliter
amounts, takenup bynerve terminals, and transported
‘upstream’ through an axon to the cell body. Antero-
gradely labeled terminations are detected as brown or
blue dots (WGA-HRP reacted histochemically with
DAB or TMB as chromogen); or, in autoradiography
(photographic film or emulsion developed by radio-
active tritium), as black silver grains. Retrogradely
labeled cell bodies appear colored as brown, black, or
blue after histochemical processing. These are both
sensitive, reliable techniques, which are used to de-
termine the projections originating from a given
structure (anterograde tracers: structure A� targets
x,y,z) and those structures which project to a given
region (retrograde tracers: structures x,y,z� target
A). Additional information is provided concerning the
locations, number, and sometimes type of parent
neurons (retrograde tracers) and their terminations
(anterograde tracers).

HRP and WGA-HRP are still used in connectivity
studies, along with several other newer retrograde
tracers (fluorescent dyes, such as ‘fast blue’ and
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‘diamidino yellow,’ and a modified form of cholera
toxin). Autoradiography has itself been largely re-
placed by other anterogradely transported tracers such
as biocytin, kidney bean lectin, biotinylated dextran
amino, or fluoro-ruby. These newer anterograde
tracers are non-radioactive and therefore easier to use.
(They are visualized by a final histochemical reaction
with DAB or other chromogen, after histological
reactions with a complex called avidin-biotinylated
HRP.) They also have a higher resolution, producing
a Golgi-like image of the entire axon and its termina-
tions (in contrast with the cloud silver grains in
autoradiography).

These techniques have been used to chart the basic
connectivity (‘wiring diagram’) of different brain
regions and functional pathways (see also, Kobbert et
al. 2000). The dataset is still incomplete, however, and
very little is known about connectional interactions,
either structurally or functionally. Another problem is
that the available techniques have a necessary but
artificial duality implied by the paradigm of ‘injection
sites’ and ‘projection zones.’ This tends to overlook
the possible importance of indirect pathways and
loops.

4. Microcircuitry

Knowing the overall connectivity (inputs and outputs)
of different brain structures is important, but this
needs to be followed-up by other studies to define the
functional microcircuitry at the synaptic level. In some
structures—such as the retina, cerebellum, spinal cord,
sensory thalamic nuclei, basal ganglia—there is a
considerable amount of detailed information about
synaptic types, and postsynaptic locations; but in
many structures, such as primate association cortex,
this information is very incomplete.

Investigations at the level of microcircuity are
difficult for several reasons. First, there must be a way
of identifying presynaptic inputs and their postsynap-
tic cellular targets. Even now, despite the availability
of a much larger choice of labels, experiments are
usually limited to two or at most three labels. Second,
microcircuity depends on a confident identification of
synaptic contacts. What look like close contacts
between terminal specialization and neurons at the
light microscopic level, frequently are not actual
contacts. These need to be verified at the higher
magnifications of electron microscopy or, with special
controls, with confocal microscopy. These methods
are extremely labor intensive and slow. Third, in many
structures, the circuitry may be dynamic rather than
fixed. A typical neocortical neuron, for example, has
been estimated to receive 6000 inputs. The combi-
nation and integration of this connectional set can
differ, depending on factors such as internal state,
external context, and the nature of a stimulus. A
common distinction is between ‘driving’ and ‘modu-
latory’ inputs. In some instances, these can be dis-

tinguished on the basis of synaptic location and�or
size: large synapses located on or near the cell soma
are likely to be more ‘effective’ than small synapses
located at dendritic tips. There are, however, many
exceptions to this principle, and considerable further
work is necessary. Combined anatomical–physio-
logical studies in tissue slices are one current approach
to structural–functional characteristics at the micro-
circuitry level.

5. Functional Networks

There are several anatomical techniques for visualizing
the activity of large populations of neurons. In animal
models, one of the most direct methods is 2-deoxy-
glucose (2-DG) autoradiography. In this technique,
anesthetized animals are given defined stimuli, such as
monocular visual stimulations, repeated somatosen-
sory stimulations, or pure auditory tones. Neurons
that are selectively sensitive to these stimuli are
expected to require higher amounts of glucose to
support their higher activity. If the subject is intra-
venously injected with radioactive deoxyglucose, the
label should be taken up by the more responsive
neurons. The network of responsive neurons is vis-
ualized after histological processing. This technique
was developed by L. Sokoloff and collaborators in the
late 1970s, before the use of PET scans or fMRI. It
offers excellent resolution and also is compatible with
other experimental manipulations.

Increasingly, however, 2-DG has been replaced by
other activity markers. Early immediate genes like
c-fos, jun, and zipf268 can be ‘turned on’ by defined
stimuli (Morgan and Curran 1995). The responding
neurons can be visualized by in situ hybridization for
the mRNA, or by immunocytochemistry against the
protein products. As compared with 2-DG, these
newer methods have better resolution at the cellular
level; and for immunocytochemistry, they do not
involve radioactive tags. Another advantage is that
in situ hybridization can be used together with im-
munocytochemistry to compare the responses to
two different events at different times (respectively,
very short for mRNA expression, and slightly longer
for protein expression). The disadvantage of these
methods, which they share with other activity-related
markers, is the necessity for rigorous controls that the
signal is in fact linked to the specific stimulation
paradigm and not activated by some other side
condition.

At longer time scales, of days or months, many other
substances can change in response to environmental
or other manipulations. These include cytochrome
oxidase, a mitochondrial enzyme associated with
metabolic demand; the inhibitory transmitter GABA;
and various receptor molecules. These changes are
assayed by histological processing and compared with
baseline levels in normal controls.
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In this section, it is worth mentioning as a com-
parison, multiple electrode arrays. These arrays are
another means of investigating functional networks,
although they are still limited in terms of how many
neurons can be monitored (� 100). In contrast with
more anatomical techniques, they have the advantage
of providing physiological response properties, but
are so far less advantageous for localization.

6. Neuroanatomy in Humans

Because so much of neuroanatomy requires invasive
techniques and terminal experiments, most data have
been derived from animal models. More direct re-
search on the human brain would be preferable, given
the likely species differences even between humans
and subhuman primates, and the specialization of the
human brain for language, abstract calculation, and
other higher cognitive functions.

Recently, the development of noninvasive fMRI
imaging has allowed rapid progress in the investigation
of functional networks in the human brain (see
Frackowiak et al. 1997). These experiments reveal
brain areas activated or deactivated by controlled
stimuli. Typically, the results are tabulated as lists,
however; and the interpretation of network relation-
ships and anatomical substrates is still difficult, de-
pending, for validation, on extrapolations fromanimal
experiments.

Standard connectivity experiments, which require
injection of tracer substances into brain tissue and
perfusion of the brain for histological processing, are
obviously not possible. Two modifications have been
used with limited success. One is to stain for degenerat-
ing fibers (following the early lesion-degeneration
techniques) in postmortem brains that had sustained
localized damage at some time before death (e.g., by
stroke or loss of vision). The callosal connections
between cortical visual areas have been studied in this
way, and the resulting patterns validated to some
extent by comparisons with animal models (Zilles and
Clarke 1997).

A second tracer that can be used in postmortem
tissue is carbocyanine dye, which is lipophilic and will
be transported by diffusion along fiber pathways. DiI
has been used in several studies to demonstrate
intrinsic connections. An interhemispheric asymmetry
has recently been suggested in the columnar structure
of left and right human temporal cortex, on the basis
of differential patterns of DiI-labeled intrinsic connec-
tions (Galuske et al. 2000, Gazzaniga 2000). Unfor-
tunately,DiItravelsoveronlyarelativelyshortdistance
(about 5.0mm), and even this takes weeks or months.
Thus, unless some modification can be found, it is not
suited for investigation of the long extrinsic connec-
tions.

Golgi stains can be applied to human tissue; but, as
in animal brains, these work in a somewhat arbitrary

fashion, and, in particular, are not satisfactory for
studies of long distance connections.

In contrast with the severe limitations of connec-
tivity experiments, immunocytochemical techniques
have been applied to human tissue with considerable
success. Antibodies against neurofilaments, neuro-
transmitters, and many receptors have been used
almost as routinely as in animal preparations, al-
though the rather long postmortem delays before
tissue fixation (3–18h) are not optimal.

EM has also been carried out in postmortem human
tissue or biopsy specimens. There is the same problem,
of suboptimal tissue preservation, but comparisons
with perfused animal preparations have provided
validation of results.

7. Modern Techniques

There have been several spectacular advances in recent
years, first, in instrumentation. Laser scanning con-
focal microscope (LSCM), by greatly improving the
resolution of images stained with fluorescent dyes, has
positively impacted on immunohistochemistry, in situ
hybridization histochemistry, intracellular labeling,
and tract tracing. The remarkable theoretical and
technical progress in this field is based on an insight of
Marvin Minsky on the confocal optical system in 1957
(for an overview of confocal microscopy, see Paddock
1999, Pawley 1995). In brief, signals are acquired from
tissue sections from a focally illuminated scanning
plane, through small pinhole apertures positioned on
the microscope axis. Using lasers as a light source,
sharp images can be obtained and processed by
appropriate image-analyzer software for LSCM. This
results in the clear demonstration of neuronal mor-
phology, including such fine structures as dendritic
spines and synaptic contacts, even though actual
synaptic contacts should be confirmed electron micro-
scopically. Reconstructed 3-dimensional and multiple
color images from LSCM data are now routinely used.

Another recent development is the 2-photon laser
scanning microscope, which utilizes near infrared
laser sources with long wavelengths. Deep penetration
of light into the tissue and low toxicity of lighting, are
the main advantages in 2-photon microscopy.

There has also been continued progress with neuro-
anatomical techniques, in part, prompted by appli-
cations of molecular biology. In situ hybridization
histochemistry, for example, detects histologically the
expression of genes for functional and compositional
molecules in neural tissue. The phenomenon was
described by Spiegelman and his collaborators in
1964, i.e., hybridization, between matched nucleotide
sequences of dissociated single strands of DNA and
RNA in in �itro experiments; and the methods have
been rapidly developed since then. Detection probes
for mRNAs, fragments of complementary oligo-
nucleotides (cDNAs or cRNAs), are constructed first.
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These are labeled with radioisotopes ( ��P, ��S and
�H) or non-radioactive molecules, such as biotin and
digoxigenin, which are ‘reporters’ that can describe
precisely the location of hybridized nucleotides in
question. Hybridized signals in cell bodies are ex-
amined with a conventional light or fluorescent micro-
scope. For example, gene expression for receptor
subunits of the inhibitory neurotransmitter γ-amino-
butyric acid (GABA), is detected in almost all neurons.
By combining in situ hybridization with immuno-
histochemistry, simultaneous detection of a particular
gene expression and protein products of other genes in
the same tissue can be achieved.

Gene manipulation has also contributed substan-
tially to the development of new types of cell labeling
and tract tracing techniques. Genes of extrinsic origin
that do not exist in an experimental animal can be used
as ‘reporters’ when they are manipulated so as to be
co-expressed with genes that are expressed in that
animal. Green fluorescent protein (GFP), whose gene
was originally cloned from a jellyfish (Aequorea
�ictoria), is available for such a purpose (Praser et al.
1992). Reporter genes can be introduced at an ap-
propriate site of a nucleotide sequence, for example,
near a promoter region that is specific for certain types
of cells, so that only a targeted subpopulation of cells
is labeled with GFP. This technique has been modified
to develop an effective transneuronal tract tracing
method (Yoshihara et al. 1999). In this modification,
not the GFP gene, but the gene for a plant lectin WGA
(wheat germ agglutinin) was introduced in transgenic
mice with promotor genes (e.g., cerebellar Purkinje
cell specific L7). Gene-transferred Purkinje cells pro-
duce WGA in the cell bodies, and transport it through
the axons to reach target cells. Target cells in the
second and third order relay structures are labeled
trans-synaptically one after another through a series
of neural pathways. This technique is applicable for an
analysis of selective connectivity of a particular type of
neurons, and for actually visualizing chains of inter-
connected neurons.

In addition to reporter gene manipulations de-
scribed here, various virus vectors (adenovirus,
pseudorabies, herpes simplex virus etc.) are also avail-
able for introduction of extrinsic genes (Yuste et al.
2000). With these new methods, it is likely that tract
tracing for targeted cells will be refined in considerable
detail.

See also: Cerebral Cortex: Organization and Function;
Synapse Ultrastructure
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Neuroendocrinology

Neuroendocrinology is the study of interactions be-
tween the nervous and endocrine systems. The nervous
system is composed of the brain, spinal cord, ganglia,
and nerves. Neural cells communicate directly with
one another (and with cells of sensory and effector
tissues) by means of neurotransmitters. The endocrine
system is composed of ductless glands that release
hormones that act systemically. Neuroendocrinology
therefore investigates reciprocal influences of local
and widespread systems for signaling in animals. This
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article will outline the progression of research in
neuroendocrinology from the analysis of regulation of
the pituitary as an output of the nervous system to
various influences of hormones on the nervous system.

1. Definition of ‘Neuroendocrinology’

The term ‘neuroendocrinology’ is composed of several
morphemes. The prefix ‘neuro-’ is derived from words
for ‘nerve’ or ‘sinew,’ and so refers to a nervous system
with physical connections between the parts. The term
‘endocrine’ is a combination of ‘endo-,’ meaning
‘within’ and ‘-crine,’ from a Greek word for ‘separate.’
Therefore, the endocrine system is composed of glands
that are separate from the tissues they influence within
the body. The suffix ‘-ology,’ of course, signifies a body
of knowledge. Therefore, the most literal meaning of
neuroendocrinology is the study of the interactions
between the nervous and the endocrine systems.

It should be emphasized that the nervous and
endocrine systems share common signaling functions,
in that the cells of both systems release chemical
messengers that bind to sensitive cells. The binding of
the chemical messengers initiates a response only in
target cells having the appropriate receptor. In the
case of the nervous system, the chemical messenger is
a neurotransmitter that is released and acts primarily
at an area of close cellular contact, a synapse. The cells
of the nervous system are localized in centralized
structures such as the brain and spinal cord and make
numerous synapses with one another and with other
cells by means of extended cellular processes (axons or
dendrites). In the case of the endocrine system,
hormones are released from the cells of a gland and are
carried through the circulatory system to act on cells
throughout the body. It has become increasingly clear
that the fields of neuroscience and endocrinology are
not so distinct as once thought, and there are now
known to be many overlapping characteristics and
functions of neural and endocrine systems.

2. Historical De�elopment of Research in
Neuroendocrinology

Neuroendocrine research has progressed from an
original focus on the endocrine system as a specialized
output of the nervous system to a consideration of the
complex feedback influences of endocrine glands on
the nervous system. A primary emphasis of neuro-
endocrinology has been an analysis of the regulatory
interplay between the hypothalamus and pituitary,
and glands in other places of the body. Additionally,
neuroendocrinology has investigated the direct
neuronal control of glands other than the pituitary.
The field has further expanded to include hormonal
influences on brain behavioral systems.

2.1 Neurosecretion

For many years, studies on invertebrates have sug-
gested that neuronal cells secrete substances systemi-
cally (Speidel 1919). The hormonal function of neural
cells was termed ‘neurosecretion’ (Scharrer and
Scharrer 1954), and the idea of neurosecretory cells
acting as an interface between the nervous and
endocrine systems gave rise to the field of neuro-
endocrinology. Lesions of the median eminence of the
hypothalamus were found to influence the activity of
the pituitary gland profoundly, and the effects of the
lesions were mimicked by blocking the blood flow
from the hypothalamus to the pituitary (see Harris
1972). These results suggested that hypothalamic
neurons secrete factors directly into the blood, and are
therefore neurosecretory.

Many hormonal factors have now been isolated
from the hypothalamus and it has become clear that
most of these factors are short peptides (see Akil et al.
1999, Frohman et al. 1999). Characterization of the
release of neuropeptides became an early major focus
of neuroendocrinology (see Table 1). There are two
distinct systems for neuropeptide secretion related to
pituitary function. The posterior lobe of the pituitary
(or neurohypophysis) consists of terminals of neuro-
secretory cells with somas in the hypothalamus (see
Akil et al. 1999, Frohman et al. 1999). The secretions
of the posterior pituitary are neuropeptides that enter
the circulation. The anterior lobe of the pituitary (or
adenohypophysis) is an endocrine gland. Neuro-
peptides from the median eminence are carried
through the portal blood supply to the anterior
pituitary and control the release of anterior pituitary
hormones. In turn, several of the anterior pituitary
hormones regulate the functions of glands in other
parts of the body. Such glands are said to form part of
a hypothalamo-pituitary axis of hormonal regulation,
as in, for example, the ‘hypothalamo-pituitary-thyroid
axis.’

2.2 Sympathetic Ner�ous System

The output of the nervous system is typically described
as having a somatic portion, controlling voluntary
muscle contractions, and an autonomic division,
regulating activity of the viscera (see Dodd and Role
1991). Activation of the sympathetic nervous system
due to injury or perceived threat causes effects classi-
fied as a ‘fight-or-flight’ response. These effects include
an increased heart rate, respiration, blood pressure,
and glucose mobilization. Axons from the sympathetic
division of the autonomic nervous system exit the
spinal cord and synapse in a chain of ganglia alongside
the vertebrae or in prevertebral ganglia closer to the
tissue innervated. The postganglionic cells release
norepinephrine at synapses in smooth muscle, cardiac
muscle, or exocrine glands. Additionally, some fibers
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Table 1
Summary of roles of some neurosecretory peptides in relation to pituitary function

Hypothalamic
Neuropeptide(s)

Pituitary
Hormones(s)

Lobe Peripheral
Target
Tissue

Process
Regulated at
Peripheral
Target Tissue

Process
Regulated by
Peripheral
Hormone

prolactin inhibitory
factor (PIF),
dopamine

prolaction ant. mammary
glands

lactation

growth hormone-
releasing hormone

growth hormone
(GH or
somatotropin)

ant. various growth

(GHRH);
somatostatin (SS or
SRIH)

liver secretion of
insulin-like
growth factor-I
(IGF-I)

growth

thyrotropin-
releasing hormone
(TRH)

thyroid-stimulating
hormone (TSH or
thyrotropin)

ant. thyroid
gland

secretion of
thyroid
hormones

basal
metabolic
rate;
development

corticotropin-
releasing hormone
(CRH)

adrenocorticotropic
hormone (ACTC
or corticotropin)

ant. adrenal
cortex

secretion of
adrenal steroids

reaction to
stress;
electrolyte
balance

gonadotropin-
releasing hormone
(GnRH)

gonadotropins:
luteinizing
hormone (LH);
follicle-stimulating
hormone (FSH)

ant. gonads gamete
formation;
secretion of sex
steroids

reproduction

melanocyte-
stimulating hormone
releasing factor
(MRF);
inhibiting factor
(MIF)

melanocyte-
stimulating
hormone (MSH);

inter-
med.

melano-
cytes

skin
pigmentation

antidiuretic
hormone (ADH or
�asopressin)

same post. kidneys fluid retention

oxytocin same post. mammary
glands,
uterus

milk letdown;
labor

from the spinal cord directly innervate the adrenal
medulla through the greater splanchnic nerve. The
endocrine cells of the adrenal medulla secrete epi-
nephrine and norepinephrine systemically, much as
the postganglionic sympathetic neurons release nore-
pinephrine at synapses.

2.3 Temporal Aspects of Neural Regulation of the
Endocrine System

A common feature of neurosecretion is the striking
rhythmicity of the release of hormone (see Akil et al.
1999, Frohman et al. 1999). Levels of circulating
hormones controlled by a hypothalamo-pituitary
regulation typically fluctuate with a daily, or ‘cir-

cadian,’ rhythm of approximately 24 hours. Super-
imposed on the circadian rhythm is a more rapid
‘ultradian’ pattern of discrete pulses of hormone,
which is also regular in rhythm. The period of the
ultradian secretion of hormone varies by species. In
humans, the typical pattern of secretion of anterior
pituitary hormones is a series of spikes at 90–120
minute intervals, with the maximal concentration of
the spikes varying systematically according to the time
of day. The temporal pattern of pulsatile and circadian
secretions of hormones is thought to be the result of
the pattern of activity of hypothalamic neurosecretory
cells. A major function of the brain in regulating the
endocrine system may therefore be in the timing of
hormonal fluctuations. The suprachiasmatic nucleus
of the hypothalamus has a clock-like function in the
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brain, and there are probably other circadian and
ultradian clocks in the brain.

The pineal gland has the unique role of integrating
sensory and endocrine functions. In lower vertebrates
the pineal is actually a photosensitive third eye (Dodt
and Meiss 1982). In mammals, the photoreceptive
capacity seems to have been lost, but the role of the
pineal is nonetheless linked to photic input. The
innervation of the mammalian pineal includes multi-
synaptic inputs from the retina, especially by way of
the suprachiasmatic nucleus of the hypothalamus, and
the hormone of the pineal, melatonin, is secreted
predominantly at night.

2.4 Feedback Regulation of the Ner�ous System by
Peripheral Hormones

Neuroendocrinology is not only the study of endocrine
outputs from the nervous system, but also examines
the effects of peripheral hormones on the brain. A
central theme of neuroendocrinology is the import-
ance of negative feedback processes, wherein an
output of a system inhibits the controller of the system.
In most of the hypothalamo-pituitary axes, there is a
demonstrated effect of the hormone of the peripheral
gland on the neurosecretory cells in the hypothalamus
(see Akil et al. 1999, Frohman et al. 1999). Growth
hormone (GH), for example, inhibits the release of
growth hormone-releasing hormone (GHRH) and
increases release of somatostatin. Because of the
feedback of GH on the hypothalamus, secretion of
GH decreases as levels of the hormone become
elevated, and the circulating levels of GH are con-
trolled. In an analogous fashion, thyrotrophin-
releasing hormone (TRH) release is very sensitive to
circulating unbound levels of thyroid hormone. The
feedback of sex steroids on the hypothalamic secretion
of gonadotrophin-releasing hormone (GnRH) is
extraordinarily complex, and shifts from inhibitory to
stimulatory just before ovulation in females (see Fink
1979).

2.5 Effects of Hormones on the De�eloping Brain

A major effect of the endocrine system on the brain is
seen during development. Thyroid hormones have
long been known to have an essential role in brain
development, and hypothyroidism during develop-
ment can lead to serious disturbances, such as cret-
inism. These effects are reflected in structural deficits
in certain types of brain neurons (see Oppenheimer
and Schwartz 1997). Perinatal steroids, primarily
androgens, play a key role in the determination of
gender differences in brain structure and function (see
Cooke et al. 1998).

2.6 Regulation of Beha�ior by Hormones

It has become increasingly clear that hormones in-
fluence a variety of brain functions in adulthood, and
behavioral neuroendocrinology has become a fertile
area of research. Reproductive behaviors of both
genders are influenced by gonadal steroids, due to
direct effects on the brain (see Beach 1967). Thyroid
hormone effects in adult brain are illustrated by a
variety of clinical signs and symptoms of thyroid
disease, and there are a variety of indications that
thyroid hormones are important in the etiology of
depression (see Henley and Koehnle 1997). Peptide
hormones including corticotrophin-releasing factor
(CRF), GHRH, SS, GnRH, arginine vasopressin,
oxytocin, vasotocin, and adrenocorticotropic hor-
mone (ACTH) can influence behaviors including feed-
ing, reproductive behavior, and behavioral responses
to stress (see Koob 1992, Le Moal et al. 1992).

3. Recent Trends of Neuroendocrine Research

3.1 No�el Mechanisms of Action of Hormones in the
Brain

In peripheral tissues and in the brain, a well-defined
mechanism of action of steroid and thyroid hormones
is through a family of nuclear receptors that alter
gene expression. Recent studies have indicated that
several steroids can affect binding and activity
membrane receptors for neurotransmitters such as γ-
aminobutyric acid (GABA) (see McEwen 1998).
Thyroid hormones have also been shown to have
effects at membrane receptors for GABA (Martin
et al. 1996). A current focus of neuroendocrine
research is the functional significance of multiple
distinct mechanisms of brain actions of a given
hormone in the brain.

3.2 Con�ergence of Research on Molecular Signals

Gradually, distinctions between hormones and neuro-
transmitters have eroded. Some neuroactive steroids
are known to be synthesized from cholesterol in the
brain and may have important direct signaling func-
tions within brain tissue (see McEwen 1998). Several
lines of evidence suggest that thyroid hormones may
also have neurotransmitter-like functions in the brain
(Dratman and Gordon 1996, Martin et al. 1996).

Neuropeptides that had been originally studied in
relation to pituitary function are now known to be
present in a variety of brain areas (Mains and Eipper
1998). Many other neuropeptides originally classified
as gastric hormones are also found in brain areas other
than the hypothalamus. These neuropeptides probably

10587

Neuroendocrinology



do not enter the circulation as hormones but may be
released locally and act within brain tissue, like
neurotransmitters. These neuropeptides appear to
modulate the actions of other, more typical, neuro-
transmitters acting on the same cell and are sometimes
termed ‘neuromodulators.’

Cytokines are peptides, including interleukins and
tumor necrosis factors, which have important roles in
immune response. These molecules are also found in
the brain and may have neuromodulatory roles
(Vitkovic et al. 2000). A rapidly developing area of
research is the role of cytokines in the regulation of
sleep (Krueger et al. 1999). It seems likely that other
signaling factors with actions that have been charac-
terized extensively in one system will turn out to have
wide-ranging effects in neural tissue.

4. Future Directions of Neuroendocrine Research

During the history of neuroendocrinology, a host of
factors have been found to carry signals from the brain
to the endocrine system and from the endocrine system
to the brain. The process of identifying and cataloging
factors and their receptors has been facilitated by
molecular biological techniques, and seems likely to
accelerate rapidly when data from human and other
genome sequences becomes widely available. As the
list of signaling factors and their receptors approaches
completion, neuroendocrine research should turn to
the complex issue of how the influences of these factors
could be integrated within various tissues. For
example, one probable direction of future research is
the analysis of the mechanisms and functional roles of
the pulsatile and circadian rhythms of hormonal
secretions. A surprising number of the signaling
factors have similar roles in nervous, endocrine,
immune, and other systems. Future researchers may
eventually study chemical signals in biological systems
as a single unified discipline, classifying signals and
receptors by their structure, gene family, or presumed
evolutionary origins, instead of according to the
secretory or target tissues.

See also: Hypothalamic–Pituitary–Adrenal Axis,
Psychobiology of; Hypothalamus; Sex Hormones and
their Brain Receptors
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Neurogenetics and Behavior

‘Neurogenetics’ refers to the study of the development
and�or function of the nervous system using iden-
tifiable gene variants. The nervous system comprises
the peripheral sense organs, the sets of excitable and
supporting cells by which these communicate with the
spinal cord and brain, the spinal cord and brain
themselves (collectively called the central nervous
system or CNS), and the sets of excitable and�or
secretory cells by which the CNS communicates with
muscles, tissues, and organs. The nervous system is
where evolution, development, and individual experi-
ence combine to produce behaviors at the level of a
whole organism. Thus, neurogenetics includes the
study of the behavioral consequences of gene variants
that affect nervous system development and�or func-
tion.

1. Historical Varieties of Beha�ioral
Neurogenetic Studies

There are three identifiably different paradigms that
emerged in prior behavioral neurogenetic work. The
first documented use of ‘neurogenetic’ was by the
World Federation of Neurology, which hosted a series
of international congresses ‘for Neuro-genetics and
Neuro-ophthalmology’ in the 1960s. Here, as in most
present-day use by the medical research community,
the term refers to discovering relationships between
gene sequence variants and ‘inherited’ neurological
diseases:

Just as our understanding of pathology transformed neur-
ology in the nineteenth century, new genetic knowledge has
permeated many aspects of neurology today. Indeed, genetic
methods have changed our basic understanding of neurologic
disease processes, and the definition of diseases themselves
has undergone changes as DNA based testing is substituted
for clinical, morphological or biochemical definitions as a
gold standard for analysis (Pulst 2000, p. ix).

Although this medical usage of ‘neurogenetic’ is
fairly recent, the work it refers to has continuity with
pre-1940s research in both biology and medicine. The
prominent involvement of hereditarian views (and
prewar researchers such as Ernst Rudin, a pioneer of
genetic psychiatry) in eugenics movements and Nazi
racial and genocidal policies made the subject of
genetics, the nervous system, and behavior a rather
uneasy one in medical circles for a period of time after
1945. Neurogenetic approaches to behavioral path-
ologies experienced a resurgence in the late 1950s and
early 1960s, and developed an individual identity
within the larger study of hereditary disorders.

A second neurogenetic paradigm was articulated
outside of medicine in the late 1940s when the

developmental biologist Paul Weiss (1898–1989) or-
ganized a meeting for the new discipline of ‘Genetic
Neurology.’ In the preface to an edited volume of the
same name, he explained the purview of this field:

The days of March 21–25, 1949 … may at some future time
be remembered as the birth date of a new biological
discipline—‘genetic neurology’—birthdate in the sense that
an organism, which had for some time been in the making,
came to light, gave evidence of its vitality, acquired a name,
and set out for a career of its own. Neuroanatomy, neuro-
physiology, and neuropsychology deal essentially with the
nervous system in its final mature state. Genetic neurology
encompasses all those processes that lead up to that state
(‘neurogenesis’), maintain it in its integrity, and restore it
after disruption. The attribute ‘genetic,’ accordingly, refers to
‘genesis,’ i.e., development in the widest sense, and not to
‘genetics’ in the narrower modern sense of ‘inheritance,’
although it naturally includes the latter (Weiss 1950, p. v).

This developmental paradigm has a different em-
phasis from the ‘medical’ one: genes are not unifying
explanations, disease predictors, or gold standards for
classification, but rather tools for learning about
development. Behavior becomes incorporated in the
‘developmental’ paradigm in the following way. Since
all genetic changes to the nervous system do not
necessarily lead to readily observable anatomical,
biochemical, or physiological differences in indi-
viduals, it is necessary to have some way of assessing
‘invisible’ aspects of neural function. Behavior pro-
vides one convenient assay of this type, making it
possible to identify subtle changes in development
and�or ongoing function of the nervous system cor-
related with genetic changes. Even when behavioral
assays are used, the goal of the developmental agenda
is typically to understand the developmental processes
particular gene products participate in rather than the
genesis of the ‘assay’ behaviors themselves.

The third, ‘behavioral’ paradigm resembles the first,
and shares a common history with it. Here the focus is
on understanding the contribution of genetic dif-
ferences to non-pathological individual differences in
behavior:

More recently, it has become increasingly accepted that
genetic variation makes an important contribution to dif-
ferences among individuals in the normal range of behavior
as well as for abnormal behavior. Moreover, many behavioral
disorders, especially common ones, may represent variation
at the extremes of the same genetic and environmental factors
that are responsible for variation within the normal range
(Plomin 1999).

As in the ‘medical’ paradigm, the emphasis of the
‘behavioral’ paradigm is on genes as unifying ex-
planations for individual differences, as predictors for
such differences, and as potential avenues for manip-
ulating the characteristics of individuals. In spite of
their procedural and explanatory similarities, it is
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important to note that the ‘medical’ and ‘behavioral’
paradigms have different aims. The ‘medical’ para-
digm is fundamentally about understanding and al-
leviating dysfunction. The ‘behavioral’ paradigm is
about explaining, predicting (and potentially manip-
ulating) any differences in behavior between indi-
viduals or groups. These both contrast with but do not
necessarily conflict with the ‘developmental’ para-
digm, which is about understanding developmental
processes within individuals that have an impact on
behaviors.

2. Beha�ior as an Object of Neurogenetic Studies

Whatever their aims and assumptions, all neurogenetic
paradigms use behavior as a measurable object to
which neurobiological and genetic variation can be
related. However, behavioral variation does not mani-
fest itself in predefined units that have a direct
relationship with underlying biological processes. Re-
searchers must make decisions about how they are
going to classify and measure behavior in order to
make it suitable for subsequent biological analyses.
Approaches to behavioral biology that grew out of
different research traditions (such as medicine, ex-
perimental psychology, and zoology) have divided
behavioral variation differently to suit their particular
interests, and these categorization schemes continue to
change over time. The most important attributes of
behavioral categorization with respect to biology are
whether the behavioral phenomena of interest can be
measured directly or not, and whether these phenom-
ena are measured at the level of individuals or groups
of individuals.

2.1 Direct Output �s. Inferential Linkage

Two broadly defined methods of objectifying behavior
for biological studies can be identified. The first, direct
output, grew out of an interest in mechanistically
explaining externally observable behavioral acts.
What events go on in a brain when a particular
behavior such as a yawn or the production of fluent
speech is generated? Notice that such acts can either be
narrowly or loosely defined (a particular type of yawn
versus all yawning, or the generation of a particular
word or class of words versus any vocal emission), so
that these measures can either deal with individual acts
or some population of acts. The thing to be explained
is always the thing that is physically being measured.

Yet there are many behavioral phenomena that are
more abstract than a concrete motor act, for instance,
behavioral states such as hunger and thirst, or emo-
tional states such as happiness or sadness, or finding
stimuli pleasant or distasteful. While it is sometimes
possible to find a combination of externally measur-

able variables that will uniquely characterize a state
(as in the case of sleep), it is more usual that there is no
combination of behavioral measures that will mark
one of these phenomena off from all others. Rather, it
is a combination of both a subject’s behavior and the
context in which that behavior occurs that indirectly
defines this type of behavioral variation.

The second method for objectifying behavior, in-
ferential linkage, takes its starting point from these
facts. Investigators have an underlying model (not
always made explicit) that defines the relationship
between externally observable variables and the under-
lying phenomena of interest. For instance, operant
conditioning paradigms use motor responses like bar
pressing to study learning in non-human animals. A
neurogeneticist who adopts this paradigm is not
interested in the neurobiology of bar pressing per se,
but in brain processes that subserve learning (par-
ticularly the influence of prior history on the brain,
and what happens in the brain up to the time a
decision is made to press or not press the bar).
Implicitly or explicitly, such an investigator has a
schema for how these learning processes are linked to
bar pressing, allowing bar pressing to be a proxy for
learning. The same applies to measurements of human
behavior from written or oral questionnaires or tests.
The thing that is to be explained is not what is directly
measured. Another way of stating this is that there are
intervening variables between the object being mea-
sured and the object of interest.

The distinction between these two methods is
important because of the readiness with which bio-
logical variables can be causally related to behaviors.
Neurogenetic studies using direct outputs are studying
gene effects on the object of interest. Unfortunately,
there are many behavioral phenomena that cannot be
studied this way. Studies using inferential linkages are
thus a necessity, but they do not provide an immediate
and direct causal link between the behavioral phenom-
enon of interest and biological variables. Biological
effects on processes that intervene between the object
of study and what is actually measured must first be
ruled out.

2.2 Indi�idual Beha�ior �s. Group Beha�ior

Most behavioral scientists are used to thinking of
behavior as a product of a single individual’s nervous
system that can be validly measured and analyzed
within that individual. For instance, one can measure
the extent to which a behavioral trait occurs repeatedly
in the same individual by presenting him or her with
the same context multiple times, and using this set of
measures as a basis for documenting differences in
behavior among different individuals. In this case, the
performance of each individual is preserved and
individual differences can be directly assessed.
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However, for the purpose of assessing population
expectations in behavioral patterns, itmay be desirable
to measure a behavior with respect to groups rather
than single individuals. In this case, individuals are
classified according to some predetermined schema
and the behavioral responses of different individuals in
each group are measured in the same context. Indiv-
iduals are typically assessed only once or a few times,
and the data of interest are differences in the dis-
tribution of group scores. Individual deviations from
group means (or from the grand mean of all groups)
have been suggested as measures indicating individual
differences. Such group measures have been very
popular in neurogenetic studies, where individuals can
be classified according to the identity of particular
genetic variants to look for behavioral differences, or
sorted according to behavior to look for genetic
differences.

From the point of view of biology, individual and
group measures are not equivalent. The vast majority
of behaviors that are studied biologically are not
collectively produced by the linked physiological and
biochemical activity of many nervous systems sim-
ultaneously. Neurogeneticists who are interested in
disease, in development, or in the causation of be-
havior all need to find out how gene variants in
individual bodies make differences in developmental
decisions. While accepting that there are many arenas
that group measures of behavior are good and
appropriate for, their application to neurogenetic
research is limited. They can be useful in determining
whether a correlation exists between variation in a
particular gene sequence and behavioral variation at a
population level, but they cannot be directly converted
into the currency of developmental events that go on
in individuals.

2.3 Limits on Beha�ioral Measurement Constrain
Causal Attribution

To many scientists and non-scientists alike, it may
appear that behaviors are relatively simple and
straightforward to measure, while neurochemistry,
neuroanatomy, gene sequences, and gene expression
patterns are vastly more complicated. It is frequently
argued that causal attributions in neurogenetic work
are limited by an ability to quantify genetic or
neurobiological variation, or limitations in the stat-
istical techniques used to relate behavioral variation to
neurobiology and genetics. In reality, just the opposite
is the case. Measures of neurobiological and genetic
variables are typically subjected to closer critical
scrutiny than behavioral measures. They are typically
also direct measures. Since so many of the behaviors
people study neurogenetically can only be measured
via inferential linkages, the characteristics of the
behavioral variables themselves are typically the fac-
tors which most constrain causal attributions.

One example is provided by work on rodent learning
that uses the amount of time it takes animals to find a
platform hidden under the surface of a deep pool of
water as a behavioral variable. During some number
of training sessions, individual animals can presum-
ably use a constellation of spatial cues in the room
surrounding the pool to memorize where the platform
is. However, there are many other factors that will
determine whether animals can utilize these training
opportunities in the same way, and also determine the
speed with which an animal familiarized with this
situation will find the platform.

To take a hypothetical illustration, animals which
are more prone to panic attacks may find being tossed
into a pool of water quite stressful, and may spend a
good deal of time swimming around the edges of the
pool trying to escape. Thus, they may not have the
same learning opportunities as calmer animals, and,
even if this difference in opportunity to learn is
controlled for, they may still be slower because it takes
them a while to calm down enough and remember that
there is a platform to be looked for. Other animals
mayhavemotor problemswith coordinated swimming
and be hesitant to leave the side of the pool or simply
be slower swimmers. There are many reasonable
scenarios by which animals whose genotypes differ
may show reliable differences in this behavioral task,
all unrelated to their spatial learning ability. Re-
searchers must conduct numerous tests to rule out
these alternative explanations before accepting that a
neurobiological or genetic linkage is with learning
ability rather than with stress, motor coordination, or
a host of other possible explanations.

Because there is currently no systematic way of
advancing reasonable alternative explanations, or of
deciding how many potential alternatives there are,
this open-ended process can take a long time. When
one is finally sure of a linkage between a behavioral
process and genetic and�or neurobiological variation,
one must then make sure that individual differences in
behavior can be sufficiently well quantified to enable
the biological linkages between genes, neurobiology,
and behavior to be adequately explored.

3. Current Trends in Neurogenetic Studies

Study designs commonly utilized in neurogenetics can
be divided according to whether they involve corre-
lations between behavior and genetic variation based
on classifications of subjects into groups, or study of
the behavioral outcome of controlled genetic and�or
neurobiological manipulations. Correlative studies
can be further subdivided by whether they classify
subjects by gene variants and examine behavioral
differences, or whether they classify subjects by be-
havioral variants and examine genetic differences.
Manipulative studies can directly alter single genes
(gene deletions, gene insertions, and changes in gene
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expression), groups of genes (inactivation or loss of
parts of, or whole, chromosomes), and�or manipu-
lations on brain cell groups (substitutions, deletions,
and chemical alterations of function).

3.1 Correlati�e Studies: Candidate Beha�iors and
Candidate Genes

Correlative designs currently dominate neurogenetic
studies in both humans and animals. In the first of
these study designs, individuals are classified accord-
ing to some behavioral attribute and the genomes of
individuals in the different groups are searched for
sequence variation that correlates with group mem-
bership. For example, individuals are administered a
psychological or IQ test, and a breakpoint is de-
termined whereby the subjects are divided into ‘high-
score’ and ‘low-score’ groups. The DNA sequences of
group members are subsequently searched for se-
quence variants that statistically differ according to
group membership. The sequence variants can either
be part of a DNA sequence coding for a gene product,
part of a DNA sequence that either controls the
expression of a nearby gene or contributes to the local
3-dimensional geometry of a stretch of DNA, or part
of a sequence that has no identifiable function. A
common variant of this procedure is to take extremes
of these two groups, say subjects who scored in the
upper and lower 10% of the test distribution, and
compare their DNA.

These approaches are sometimes referred to as
‘quantitative trait loci’ (QTL) approaches because
when one takes group measures of the behavioral
performances one can generate estimates of the
amount of behavioral variation in the population that
is removed (‘explained’) by variation in particular
gene sequences. Such estimates are not necessarily
very informative: different genes may affect behavioral
traits through the same biological pathways, so one
does not expect the variance contributions of all genes
to add to 100%. The point of these approaches is not
to generate tallies of explained variance, but rather to
discover genes that putatively influence the behavioral
trait of interest.

A more classical research design used in animal
studies is to induce genetic changes in reproductive
cells of parents, mate them, and use a particular
behavior as a ‘screen’ for animals containing gene
sequence changes that affect the criterion behavior.
While formerly these approaches relied upon chemical
mutagens or radiation-induced damage to chromo-
somes, it is now possible via molecular biological
techniques to target changes to particular genes, insert
these into cells in embryos, and implant the embryos in
foster mothers (‘transgenic’ techniques). When such a
design is applied with a particular behavior as the
object of study, it becomes a variant of the ‘candidate
behavior’ approach.

The second type of correlative study is quite literally
the inverse of the first design. Individuals are classified
by which sequence variants of particular genes they
possess, and are measured for one or a collection of
behavioral attributes. Group behavioral measures are
then screened for covariation with group membership.
In this method one typically knows something about
the molecule whose gene sequence is used for classi-
fication, and where in the brain this molecule is
typically found. Educated guesses can be made about
the kinds of developmental and cellular processes this
molecule might participate in, and hence the range of
behaviors one might expect to be affected by structural
variants in the molecule. This approach is potentially
capable of providing faster reliable links between
biology and behavior than the candidate behavior
approach.

3.2 Ca�eats Go�erning the Interpretation of
Correlati�e Studies

Correlative studies have an appealingly simple design
that belies the complexity of their interpretation. Three
major interpretational difficulties are:

(a) The illusion of homogeneity in group com-
position. Correlation designs can give the illusion of a
‘one-to-one’ correspondence between trait and be-
havioral variation when this may not be the case.
Because one has chosen variation in a limited number
of gene sequences or behavioral traits as a basis for
group classification, this does not mean that groups
could not also systematically differ in other gene
sequences and other behavioral traits. This problem
would cause correlative studies to produce spurious
positive correlations between a particular genetic
variant and a particular behavioral variant. The same
problem could also cause investigators to underesti-
mate the complexity of the genetic system contributing
to behavioral variation significantly, since an effect
due tomultiple co-varying geneswouldbe attributed to
a single gene. The candidate behavior approach is
particularly prone to underestimating the complexity
of a gene’s effects in development via some fun-
damental cellular process, because it focuses on
linkages between a single gene and a single behavior.
This may cause investigators to misconstrue seriously
the developmental and functional pathways that a
particular gene contributes to, if they fail to arrive at a
true accounting of the multiple co-varying behavioral
systems a gene product may affect.

(b) Non-genetic explanations for the correlation.
There may also be correlations between non-genetic
biological or experiential factors and group mem-
bership. It is frequently the case that correlational
designs are applied to groups of subjects with un-
controlled (and unknown) prior developmental his-
tories. Thus, while there may indeed be correlations
between genetic and behavioral variables, the genetic
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variation may be causally unrelated to the behavioral
variation.

(c) Misidentification�mislabeling of the behavioral
dimension that co-varies with gene sequences. As
described in Sect. 2.3, when using behavioral measures
that depend on inferential linkages in a candidate
behavior approach, it is possible to misidentify the
domain specificity of a behavioral effect completely if
only one or a small number of similar behavioral
measures are employed. This misidentification has
serious consequences in a biological research program,
where domain assignments (for instance, ‘learning’ as
versus ‘fear responses’) have implications for which
specific brain regions and biochemical pathways one
implicates in a behavioral difference, based on the
historical body of neurobiological work.

Correlational studies generate possible linkages
between particular genes and particular behaviors, but
cannot be said to constitute a demonstration of such a
linkage. Because they are the only neurogenetic studies
possible in humans, they will undoubtedly remain a
staple of research in the medical and behavioral
paradigms. It is important that their conclusions be
constrained by their limitations.

3.3 Manipulati�e Studies in Genes and Cells and
their Limitations

Manipulative studies are only possible in the domain
of animal work. They are the best means available for
definitively linking changes in particular biological
pathwayswithparticularbehavioraldifferences.Mani-
pulative studies are especially important for map-
ping out the full range of biological processes that
particular gene variants participate in, which is es-
sential for understanding the linkage between gene
variation and behavioral variation.

The most basic level at which such manipulations
can be made is to single genes. As discussed in Sect. 3.1,
it is now possible to make controlled changes to single
genes and place these altered genes into animals. In
addition to using this approach to correlate gene
changes simply with behavioral changes, one can also
systematically alter the structure of molecules, the
timing of when they are produced, and the places
where they are produced in an animal’s nervous
system. Such manipulations make it possible to move
into the realm of identifying and characterizing the
fine structure of the developmental and cellular pro-
cesses in which gene products participate.

There have traditionally been genetic techniques
available in animal species such as fruit flies for
manipulating the expression of whole groups of genes
in particular cells of the nervous system. This makes it
possible to produce so-called ‘chimeric’ animals, where
some cell types express one set of genes, while other
cell types express another set. Chimeras provide an

important tool for examining developmental inter-
actions at the level of cells, and techniques for
producing them in both mammals and birds have
made it possible to examine developmental differences
in cells that have many genetic differences. In this way,
complex behavioral differences that may be due to
many gene changes in many different cell types, such
as behavioral differences among species of animals,
become amenable to empirical investigation.

Manipulative studies can suffer from the same
interpretational difficulties as correlational studies.
The major difference is that in manipulative studies,
one has no excuse for failing to control for non-genetic
explanations, for failing to measure enough different
organismal attributes to avoid mislabeling or mis-
identification of the relevant behavioral dimensions,
and for failing to look carefully enough at genetic and
behavioral variables to avoid any illusions of homo-
geneity in characterizing genotypic or behavioral
groups. There are some known technical problems
with particular transgenic manipulations in rodents
that can compromise causal attributions of gene effects
on behavior (see Gerlai 1996); some of these problems
may be remedied by future technical developments.
The major limitation to manipulative studies comes
from our limited ability to measure many different
biological and behavioral attributes in a short period
of time in single individuals. This limits our ability to
understand cellular and developmental processes that
are important for brain development and brain func-
tion in general, and for cells that participate in the
formation and function of particular behavioral cir-
cuits.

4. Probable Future Directions

Clearly, an important development for the field of
behavioral neurogenetics will occur when researchers
take appropriate account of the limitations imposed
by their behavioral measurements, and make research
decisions and interpretations in line with these limit-
ations. New developments in automated recording
and analysis of natural behaviors will not necessarily
advance this agenda, because the majority of ‘be-
haviors’ that are studied must be indirectly inferred. It
is rather an increasing sophistication in defining the
domain specificity (or, just as importantly, the domain
generality) of particular linkages to biology that will
most clearly benefit the field.

Up to the present time, behavioral neurogenetic
research has been dominated by paradigms that
emphasize genes as unifying explanations or predictors
for behavioral dysfunction or differences. Yet the
greatest untapped potential contribution of behavioral
neurogenetics lies in the developmental domain. While
Paul Weiss’ Genetic Neurobiology has largely lain
dormant for more than 40 years, it is starting to be
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realized in the work of developmentally oriented
neurogeneticists. They believe that to understand
evolutionary, developmental, and functional con-
tributions of molecules and cells to behavior, one
must, as Weiss first articulated, understand the de-
velopmental processes the molecules and cells par-
ticipate in, as well as those processes which ‘maintain
it (the nervous system) in its integrity, and restore it
after disruption.’

Such ‘process-oriented’ views toward understanding
both behavior and brain function have been slow to
gain acceptance, because for a good part of this past
century, scientists have thought of the brain as a stable
structure with unvarying neuronal connections set
down during a defined developmental period. Since
the 1980s the brain has come to be appreciated as an
entity in which apparent stasis at more global levels is
produced by competing dynamic processes at the
levels of cell groups and individual cells. This has
fostered the perceived value of relating global products
of nervous systems like brain structures and behaviors
to the dynamic processes that give rise to and maintain
them.

The change in the emphasis of behavioral neuro-
genetic work from finding molecules to fitting them
into developmental and functional pathways also
entails a shift in the technical emphasis of the ‘genetic’
part of the research, a change that is already underway.
Investigators are beginning to focus more on where
and when in nervous systems genes are expressed
during development, and how gene expression in cells
is modified in development and in adulthood.

4.1 Gene Expression Correlations and
Manipulations

Many non-biologists envision genes purely as mol-
ecules of heredity whose reason for being disappears
(everywhere but in the germ cells) once an organism
develops. Yet genes are a fundamental part of the
physiological machinery in cells, especially in nerve
cells which must constantly manufacture the products
they need to communicate with other cells, to receive
communications from other cells, and to change their
size, shape, and other aspects of their morphology.
While analogies between nerve cells and electrical
components can be terribly misleading, it would not
be an error to regard nerve cells as akin to circuits
containing tunable resistors, inductances, and capa-
citors, which enable them to alter both their sensitivity
to incoming signals and the signals they send in return.
To change any aspect of their physiology or morph-
ology (changing their cellular ‘behavior’), nerve cells
need to alter their patterns of gene expression. They
need to be able to make these changes repeatedly
throughout the entire life of the individual in whose
brain they are found.

Behavioral neurogeneticists are just starting to do
correlative and manipulative work with gene ex-
pression patterns. Such research is likely to provide
important empirical and theoretical insights in three
major areas: developmental and functional pathways
that behaviorally important brain circuits utilize; how
external stimuli and an individual’s own behavior can
affect the development and function of his or her
brains; and how ‘inborn’ behavioral influences are
manifest in nervous systems and how these meld with
ongoing behavioral development and function.

4.2 De�elopmental and Functional Pathways and
Interactions

By examining gene expression pattern changes in
response to manipulation of the structure or ex-
pression of ‘targeted’ genes, much new information
should be gained about how gene products interact
during development and ongoing adult function. This
will facilitate the construction of functionally coherent
biochemical and physiological ‘pathways’ that are
vital for understanding cellular interactions and
decision-making processes that help construct and run
behavioral circuitry in the brain. Such work may also
lead to an increased appreciation of the role that
stochastic variation in cell interactions may play in
generating behavioral variation among individuals.
The ‘cause’ of such behavioral variety would not
necessarily be identifiable with variation in any part-
icular gene product involved in a pathway, but rather
as a joint property of the structure of molecular
constituents and the types of interactions in which
they are involved. A better appreciation of the mech-
anics underlying stochastic contributions to devel-
opment may also provide profound insights into
dysfunction and radically alter the way we identify and
assess developmental ‘risk’ factors.

4.3 How Stimuli and Beha�ior Feedback on Brain
De�elopment and Function

A second way that developmental and functional
studies of gene expression may advance the field of
behavioral neurogenetics is by providing a new arena
in which to examine environmental and social in-
fluences on brain development. It would be especially
enlightening to identify the pathways through which
an organism’s own behaviors may provide feedback
that alters the development and function of its own
brain. There has been a long and controversial history
of the idea that organisms are actively involved in the
regulation of their own development, just as there has
been a tendency in behavioral neurogenetic work to
disregard the biological pathways that mediate en-
vironmental influences on development. By being able
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to study and to manipulate the gene expression
responses of cells and cell groups, we have much more
powerful and sensitive assays to bring to bear on these
questions.

4.4 ‘Inborn’ Influences: How De�elopment,
E�olution, and Ongoing Function are Integrated

The study of species differences has proven to be a
powerful method for learning about developmental
mechanisms in biology for well over a century. The
application of gene expression studies (together with
the other manipulative neurogenetic techniques de-
scribed above) toward the problem of inborn species
differences in behavior is likely to produce powerful
insights into the developmental pathways that make
different members of a species behaviorally similar. Of
equal importance will be the light such research sheds
on developmental pathways that make individuals in
one species all different from members of another
species in the same way.

Comparative work is also expected to provide
unique information on the mechanisms evolution uses
to change brains in order to change behavior. Such
mechanisms are likely to involve changes to both the
autonomous characteristics of cells and changes in
cellular interactions. Many of these changes may
depend not on changes to the structure of gene
products, but rather on changes in ‘silent’ parts of
DNA sequences that influence the context and timing
of gene expression. Understanding how such changes
are accomplished evolutionarily may provide new
technologies for dealing with neural dysfunction
caused by injury and disease.

Finally, behaviors that show inborn species dif-
ferences typically also have individually distinctive
components that are malleable in the lifetimes of
individuals. Comparative work could produce major
insights into the ways that dynamic developmental
and functional processes within and between neural
cells integrate development and evolution with on-
going activity.

See also: Behavioral Genetics: Psychological Pers-
pectives; Behavioral Neuroscience; Developmental
Behavioral Genetics and Education; Memory: Genetic
Approaches; Memory in the Fly, Genetics of; Mental
Illness, Genetics of
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E. Balaban

Neuromuscular System

The neuromuscular system links the central nervous
system to the peripheral nervous system and is
composed of a neural circuit including motor neurons
in the spinal cord, sensory neurons in the dorsal root
ganglion, and skeletal muscle fibers (Fig. 1A). The
neuromuscular system is essential to movements of the
body, the control of posture and breathing. Electrical
impulses triggered from the motor neuron propagate
along the motor axon and result in the release of the
neurotransmitter, acetylcholine, from the motor nerve
terminal at the synaptic contact, called the neuro-
muscularjunction(Fig.1B,C).Acetylcholinemolecules
diffuse across a small gap and bind acetylcholine
receptors on the muscle fiber. The binding results in
the opening of ion channels, thereby changing the
muscle membrane potential. The membrane depolari-
zation triggers a release of internal calcium ions that
leads to a cascade of events resulting in muscle
contraction (Fig. 1D). The muscle spindles and Golgi
tendon organs are sensory organs in the skeletal
muscle that detect changes in the muscle fiber length
and tension (Fig. 1E). The information is conveyed by
electrical impulses propagating along sensory fibers of
dorsal root ganglion neurons, which, in turn, innervate
motor neurons in the spinal cord. The activation of
motor neurons generates electrical impulses pro-
pagating along the motor axon and thereby com-
pleting the circuit of the knee-jerk reflex in the
neuromuscular system (Fig. 1A). Motor neurons in the
spinal cord also receive synaptic inputs from the brain
to perform voluntary movements.

1. The Neuromuscular Junction (NMJ)

The NMJ (Fig. 1B) plays an indispensable role in
transmitting information from the motor neuron to
the skeletal muscle (Salpeter 1987). The NMJ, also
called the endplate, is a specialized region on the
muscle surface, on which the motor nerve terminal
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Figure 1
Schematic representation of the neuromuscular system (A–E). (A) The circuitry of the neuromuscular system
involves motor neurons in the spinal cord, skeletal muscle, sensory receptors, and sensory neurons. Stretching of the
extensor muscle activates the muscle spindle and generates electric impulses in the sensory neuron, which, in turn,
excites the motor neuron that innervates the extensor muscle, causing muscle contraction. The sensory neuron acts
indirectly, through the inhibitory neuron, to inhibit the motor neuron that innervates the flexor muscle. Thus, the
knee-jerk reflex involves a coordinated contraction of the extensor muscle and relaxation of the flexor muscle.
(B) A light microscopic representation of the neuromuscular junction where an axon innervates a single muscle
fiber. (C) An electron microscopic representation of a cross-section of the neuromuscular junction. (D) An electron
microscopic representation of a longitudinal section of a segment of a single muscle fiber. (E) A diagram of a
muscle spindle showing intrafusal muscle fibers innervated by afferent and efferent axons
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makes a synaptic contact with a gap of approximately
50nm, called the synaptic cleft (Fig. 1C), between these
two cellular elements. Besides the nerve terminal and
the muscle fiber, the third cellular element at the NMJ
are glial cells, called perisynaptic Schwann cells (also
known as terminal Schwann cells, Fig. 1C), which cap
the nerve terminal. At the adult vertebrate NMJ, each
skeletal muscle fiber is, in general, innervated by a
single motor axon. Due to its relative simplicity and
accessibility, the NMJ has served as a model system
for investigating the structure, function, and devel-
opment of chemical synapses (Sanes and Lichtman
1999).

1.1 The Motor Ner�e Terminal

Although the motor axon is wrapped by myelin sheath
formed by Schwann cells, the terminal region is only
capped by perisynaptic Schwann cells without myelin
formation (Fig. 1B). In mammalian muscles, the nerve
terminal branches into multiple grape-like varicosities,
called synaptic boutons, which occupy a circumscribed
region, approximately 50µm in diameter, or less than
0.1 percent of the muscle surface area. At the frog
NMJ, in contrast, the end of the motor fiber branches
out into several elongated branches, each of which can
extend several hundred µm long. The diameter of
individual boutons or terminal branches is approxi-
mately 1–2µm. Electron microscopy reveals mito-
chondria and conspicuous synaptic vesicles (Fig. 1C),
approximately 20–50nm in diameter, inside the nerve
terminal. Synaptic vesicles tend to cluster around a
thickened membrane specialization called the active
zone (Fig. 1C) on the side of the nerve terminal facing
the muscle fiber. The active zone is believed to be the
site of transmitter release where the opening of
synaptic vesicles during intense stimulation can be
observed with electron microscopy (Heuser and Reese
1977). Freeze-fracture electron microscopy shows that
the active zone is composed of two double-rows of
large intramembrane particles (�10nm in diameter),
located precisely opposed to the opening of junctional
folds where acetylcholine receptors are clustered on
the muscle surface (Fig. 1C). These large intra-
membrane particles are thought to correspond to the
location of voltage-gated calcium channels that allow
Ca�+ entry to trigger exocytosis of synaptic vesicles
and release of the transmitter. The precise alignment
of voltage-gated calcium channels at the active zone
and acetylcholine receptors at the junctional fold plays
a strategic role in the speedy action of the transmitter-
receptor interaction. The length of the active zone
correlates with the efficacy of synaptic transmission.

1.2 Transmitter Release

The neurotransmitter, acetylcholine, is stored in syn-
aptic vesicles. There are about 10� synaptic vesicles

inside the nerve terminal at the frog NMJ. A variety of
proteins on the synaptic vesicle and on the nerve
terminal membrane govern the process of transmitter
release. Following nerve stimulation, the conductance
of voltage-gated calcium channels increases and the
intracellular calcium concentration rises transiently. It
is believed that some synaptic vesicle proteins serve as
Ca�+ sensors and trigger the exocytosis of synaptic
vesicles. Exocytosis involves binding between some
integral proteins in the vesicle membrane, called v-
SNARES, and some in the nerve terminal membrane,
called t-SNARES (Sudhof 1995). Their binding results
in fusion between the synaptic vesicle membrane and
the nerve terminal membrane at the active zone. Some
of these SNARES are the targets of neurotoxins. For
example, botulinum toxins cleave t-SNARES, causing
transmitter release blockade and muscle paralysis.

The transmitter can be released spontaneously or
evoked by nerve stimulation (Katz 1966). The spon-
taneous exocytosis of synaptic vesicles produces mini-
ature endplate potentials (mepps), which occur ran-
domly with an average frequency of about 1Hz and
amplitude of 0.5mV. It is believed that the mepp is
caused by the release of approximately 10,000 acetyl-
choline molecules stored in one synaptic vesicle. The
nerve stimulation evokes nearly synchronous release
of many synaptic vesicles and produces endplate
potentials (epps). The amplitude of epps is dependent
on Ca�+ influx in a non-linear manner such that a two-
fold increase in Ca�+ influx can increase the evoked
transmitter release up to 16-fold. In a normal saline
solution, each nerve impulse can trigger a synchronous
release of about 200 synaptic vesicles and result in an
epp that is large enough to trigger an action potential
andmuscle contraction. Following transmitter release,
synaptic vesicle membranes are retrieved through a
process called endocytosis that involves membrane
invagination and formation of an endosome, a mem-
brane compartment inside the nerve terminal (Heuser
and Reese 1977). New synaptic vesicles bud off the
endosome, refilled with acetylcholine. The local re-
cycling of synaptic vesicles takes about 30 sec to 1
min to complete and provides the nerve terminal with
a continual supply of synaptic vesicles even under
intense stimulation.

1.3 Acetylcholine Receptors at the NMJ

The acetylcholine receptors (Unwin 1993) in skeletal
muscles belong to the nicotinic type because nicotine
derived from the tobacco plant activates these recep-
tors. This is in contrast to the muscarinic type of
acetylcholine receptors found in the brain that are
activated by muscarine derived from a poisonous red
mushroom. Both mepps and epps are caused by the
binding of acetylcholine to nicotinic acetylcholine
receptors on the muscle fiber. The acetylcholine
receptors are densely packed, approximately 10,000
per µm�, at the endplate region, compared with fewer
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than 10 per µm� on the rest of the muscle membrane.
Each acetylcholine receptor at the adult NMJ consists
of five subunits: two α-subunits, one β-, one δ-, and
one ε-subunit. All of these five subunits contribute to
form the receptor channel. As a consequence of two
molecules of acetylcholine binding to the α-subunits,
the receptor channel opens and allows ion flow that
results in depolarization of the muscle membrane.

Prior to innervation, acetylcholine receptors are
distributed throughout the muscle membrane at a
density of approximately 1000 per µm� during de-
velopment. A protein, called agrin, triggers the ag-
gregation of acetylcholine receptors at the developing
NMJ (McMahan 1990). Agrin is synthesized by the
motor neuron, released from themotor nerve terminal,
and incorporated into the extracellular matrix (see
Section 1.5) in the synaptic cleft. Agrin interacts with
several molecules, including dystroglycan and a
muscle-specific tyrosine kinase, located on the muscle
membrane, and stimulates the aggregation of acetyl-
choline receptors, which are also associated with a
cytoplasmic protein termed rapsyn. Motor neurons
also enhance the synthesis of acetylcholine receptors
through a molecule named neuregulin, which interacts
with a set of receptor tyrosine kinases in the muscle
membrane (Fischbach and Rosen 1997). After nerve
injury, the density of acetylcholine receptors in the
muscle membrane outside the NMJ increases mark-
edly, a phenomenon termed denervation super-
sensitivity. Direct muscle stimulation can prevent or
reverse denervation supersensitivity. Thus, the motor
nerve plays a role not only in the aggregation and
synthesis of acetylcholine receptors, mediated by agrin
and neuregulin, respectively, but also in the nerve
activity-mediated suppression of acetylcholine recep-
tor expression in the extrajunctional region of the
muscle (Sanes and Lichtman 1999). As a result of these
effects of the motor nerve terminal, acetylcholine
receptors are concentrated at the endplate region
where they can readily bind acetylcholine molecules
released from the terminal.

1.4 The Perisynaptic Schwann Cell (PSC)

The PSC is a glial cell that overlays the nerve terminal
(Fig. 1C). The role of the PSC had not been studied
extensively until the 1990s. Neural activity can
cause an elevation of internal Ca�+ concentration and
regulate gene expression in the PSC. Conversely,
activation of the PSC can regulate the amount of
transmitter released. Thus, modulation of the efficacy
of neuromuscular transmission likely involves recipro-
cal interactions between the nerve terminal and the
PSC. Complex neuron-glia interactions have also been
found at the NMJ after nerve injury. PSC processes
sprout profusely beyond the original endplate region
following nerve injury. As reinnervation progresses,
nerve terminals closely follow the preceding PSC

sprouts. It is believed that these PSC sprouts play a
role in guiding and leading nerve regeneration and
sprouting after nerve injury (Son et al. 1996). Schwann
cells express many trophic factors that may be im-
portant for neuronal survival and axonal growth.
Thus, it is likely that the PSC plays a role in the
modulation of synaptic function, as well as in the
formation and maintenance of synaptic connections.

1.5 The Extracellular Matrix at the NMJ

Besides agrin, there are many important molecules
that reside in the synaptic cleft, which is filled with
amorphous material called the extracellular matrix or
basal lamina (Fig. 1C). Some of these molecules are
large glycoproteins, such as laminins, which may
promote nerve growth, adhesion between nerve and
muscle, or differentiation of the nerve terminal (Sanes
and Lichtman 1999). An important enzyme located in
the extracellular matrix is acetylcholinesterase, which
hydrolyzes acetylcholine molecules that do not bind to
acetylcholine receptors. The prompt removal of
acetylcholine from the synaptic cleft by acetyl-
cholinesterase prevents desensitization of acetyl-
choline receptors caused by the continuous presence of
acetylcholine. Thus, acetylcholinesterase plays an es-
sential role in ensuring proper transmission between
nerve and muscle (Salpeter 1987).

2. Skeletal Muscle Contraction

A typical mammalian skeletal muscle is composed of
hundreds of individual muscle fibers that are approxi-
mately 50–100µm in diameter and 2–6cm in length.
Each muscle fiber is a multi-nucleated muscle cell and
is made up of myofibrils, the contractile elements that
carry out the work of contraction. Each myofibril
consists of a chain of repeated contractile units called
sarcomeres (Fig. 1D). In each sarcomere, thinand thick
filaments run parallel to one another with varying
degrees of overlap depending on the contractile state.
The thin filament is made primarily of actin molecules
and the thick filament of myosin molecules. According
to the sliding filament model, Ca�+ triggers interactions
between actin and myosin molecules and results in the
sliding of thin and thick filaments past one another,
thereby causing muscle contraction. Following nerve
stimulation and synaptic transmission, electrical im-
pulses generated in the muscle fiber spread rapidly into
membrane invaginations, called transverse tubules,
which extend into sarcomeres and form contacts with
sarcoplasmic reticulum, a modified endoplasmic reti-
culum that sequesters and releases Ca�+. It is thought
that depolarization of the transverse tubule results in
the opening of Ca�+ release channels located on the
sarcoplasmic reticulum membrane. As a result, Ca�+ is
released from the sarcoplasmic reticulum into the
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cytosol and initiates muscle contraction. Muscle relax-
ation occurs when Ca�+ ions are pumped back into the
sarcoplasmic reticulum. Thus, Ca�+ plays important
roles not only in transmitter release but also in
excitation-contraction coupling in the neuromuscular
system (Engel and Franzini-Armstrong 1994).

3. Sensory and Motor Controls of the
Neuromuscular System

The neuromuscular system is under both voluntary
controls and reflex controls. The motor neurons in the
spinal cord receive synaptic connections from other
neurons in the central nervous system for voluntary
control of body movements. The spinal motor neurons
are also involved in reflex controls to maintain proper
posture and to prevent muscle injury from excessive
contraction. Two sensory receptors, themuscle spindle
and the Golgi tendon organ, provide information on
muscle length and tension, respectively, to motor
neurons for reflex controls (Engel and Franzini-
Armstrong 1994). The message may excite or inhibit
motor neurons depending on the extent of the stretch
or the tension, and on the type of muscle involved.

Muscle spindles are embedded in, and run parallel
to the long axis of, the skeletal muscle (Fig. 1E). These
spindle-shaped sensory organs consist of a group of
intrafusal muscle fibers, which are modified muscle
fibers lacking myofibrils in the central region. Thus,
the centers of the intrafusal fibers are not contractile,
in contrast to the regular skeletal muscle fibers, which
are also called the extrafusal fibers. The ends of the
intrafusal fibers are innervated by nerve terminals of
small-diameter motor neurons, called γ motor neu-
rons. This is in contrast to the regular extrafusal fibers,
which are innervated by the large α motor neurons.
Activation of γ motor neurons causes shortening of
the polar regions of the intrafusal fiber and thus
enhances the sensitivity of the muscle spindle to
stretch. In addition to motor innervation, intrafusal
fibers are also wrapped by nerve endings of sensory
(afferent) fibers. The cell bodies of sensory fibers reside
in the dorsal root ganglion.

The role of the muscle spindle is exemplified in the
knee-jerk reflex (Kandel et al. 2000). When the
quadriceps (extensor) muscle in the thigh is stretched,
for example, by tapping the kneecap with a small
rubber hammer, the stretching activates the sensory
nerve endings in the muscle spindle. This stimulation
generates receptor potentials and activates the sensory
neuron, which propagates electrical impulses towards
the spinal cord. The sensory axon makes excitatory
synapses directly onto the α motor neuron that
innervates the extrafusal fibers of the quadriceps
muscle (Fig. 1A).Thus, thestretchof themuscle spindle
in the quadriceps muscle activates the α motor neuron,
which, in turn, causes the quadriceps to contract. As a
result, the lower leg swings forward. This simple reflex,

which involves only one synapse between the sensory
neuron and the motor neuron, is called the mono-
synaptic stretch reflex. In addition to the mono-
synaptic pathway, the sensory neuron acts indirectly,
through an inhibitory neuron, to inhibit the motor
neuron that innervates the opposing hamstring
(flexor) muscle (Fig. 1A). The knee-jerk reflex involves
a simultaneous activation of both pathways and
results in a coordinated contraction of the extensor
quadriceps muscle and relaxation of the flexor ham-
string muscle.

Whereas muscle spindles are most sensitive to
stretch, Golgi tendon organs are most sensitive to
tension. Golgi tendon organs reside at the junction
between the tendons and muscle fibers, and are thus
arranged in series to the skeletal muscle. Each tendon
organ, about 1mm long and 0.1mm in diameter,
consists of unmyelinated nerve endings that intertwine
among collagen fibers encapsulated by connective
tissue. Excessive muscle contraction activates Golgi
tendon organs, which inhibit α motor neurons that
innervate the activated muscle. Thus, the Golgi tendon
organ provides negative-feedback control, which pre-
vents extreme muscle contraction that might damage
the muscle fibers.

4. Toxins that Affect the Neuromuscular System

Because of the importance of the neuromuscular
system to vital functions, such as respiration and
escape from predators, it is not surprising that nature
has evolved animals and plants that produce a variety
of poisons to block neuromuscular transmission and
thereby paralyze their prey. For example, α-
bungarotoxin, a peptide found in the venom of the
banded krait Bungarus multicinctus, blocks neuro-
muscular transmission by irreversibly binding to
nicotinic acetylcholine receptors (Chang 1979). Be-
cause of its irreversible binding, α-bungarotoxin has
been a useful tool to study the function and dis-
tribution of acetylcholine receptors at the NMJ.
Another acetylcholine receptor blocker is curare, a
mixture of plant toxins used for poison darts by South
American Indians. Other toxins block neuromuscular
transmission by affecting transmitter release. For
example, fish-hunting marine cone snails disable their
prey by injecting an array of toxins, known as
conotoxins, some of which block voltage-gated cal-
cium channels (Olivera et al. 1994). The venom in the
female black widow spider contains α-latrotoxin that
causes a massive release of acetylcholine at the NMJ.
Botulinum toxin and tetanus toxin from bacterial
growth in infected food or tissues cleave some proteins
associated with synaptic vesicle release and thus
disrupt neuromuscular function. Another mode of
interfering with neuromuscular transmission is to
inactivate acetylcholinesterase. For example, many
deadly nerve gases are inhibitors of acetyl-
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cholinesterase and cause paralysis of the respiratory
muscle through the accumulation of acetylcholine
molecules, thereby desensitizing and inactivating
acetylcholine receptors.

5. Diseases of the Neuromuscular System

Diseases of the neuromuscular system (Engel and
Franzini-Armstrong 1994) include disorders of the
NMJ, degeneration of motor neurons in the spinal
cord, and muscular dystrophies. The most common
disorder affecting transmission at the NMJ is my-
asthenia gravis. This disease is characterized by weak-
ness of limb muscles and cranial muscles. Myasthenia
gravis is an autoimmune disease in which patients
produce antibodies against their own nicotinic acetyl-
choline receptors at the NMJ. These antibodies inhibit
neuromuscular function by reducing the number of
functional receptors, or by interfering with the binding
of acetylcholine to the receptors. Another neuro-
muscular disorder is the Lambert-Eaton myasthenia
syndrome, also an autoimmune disease in which
patients generate antibodies against voltage-gated
calcium channels at the motor nerve terminal, thereby
disrupting transmitter release. The best-known motor
neuron disorder is amyotrophic lateral sclerosis, also
known as Lou Gehrig disease. It is not known why
only motor neurons, but not sensory neurons, die in
this devastating disease. As a result of the motor
neuron degeneration, patients experience weakness of
the arms and legs, and eventually suffer fatal failure of
respiratory muscles. Muscular dystrophies, charac-
terized by muscle weakness and loss of muscle fibers,
are myopathic diseases. One severe form of these
diseases is Duchenne muscular dystrophy, which is an
X-linked inherited disease causing symptoms only in
boys. The disease is attributed to a deficiency in
dystrophin, a large protein located on the inner surface
of the muscle membrane. Dystrophin links actin
molecules and an array of glycoproteins that form a
complex near the muscle membrane. Absence of
dystrophin or some of these dystrophin-associated
glycoproteins causes a disruption of the muscle mem-
brane and thereby muscle degeneration.

See also: Classical Mechanics and Motor Control;
Motor Control; Motor Control Models: Learning and
Performance; Neural Plasticity of Spinal Reflexes;
Somatosensation; Synapse Formation; Synapse Ultra-
structure; Synaptic Transmission
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Neurons and Dendrites: Integration of

Information

1. Introduction and Scope

At the beginning of the twenty-first century, neural
tissue remains arguably the most powerful substrate
for information processing in existence. Unfortu-
nately, the principles underlying brain function are
still known only in rough outline. To unlock the many
secrets of the brain, and to help explain the panoply
of neural functions ranging from simple motor reflexes
to conscious thought and action, neuroscientists have
amassed an extensive body of experimental data
bearing on the properties of nerve cells (neurons) and
their interconnections (synapses), which together form
the building blocks of neural tissue. At the same time,
the functional significance of the neurobiological data
has been explored in computer modeling studies,
which have often been used to test hypotheses inac-
cessible to direct experimental approaches. This article
summarizes what is known about the intracellular
physiology of individual nerve cells, and interprets
these data in relation to the information processing
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functions of single neurons. For comprehensive treat-
ments of many of these same issues, see Stuart et al.
(1999) and Koch (1999).

Given the morphological and functional diversity of
neurons across the invertebrate and vertebrate phyla,
the present article is focused on the principal neuron
types of the vertebrate central nervous system (CNS),
though much of what is discussed applies to neurons in
general. This focus is justified, first, by the fact that
neurons of the vertebrate CNS have been among the
most frequent objects of correlated physiological,
behavioral, and modeling studies, and second, by the
fact that these cells are those which most directly
underlie the cognitive and behavioral phenomena with
which this volume is concerned.

2. Basic Construction of a Neuron

The typical neuron of the vertebrate CNS is composed
of (a) a cell body, or soma, which contains the nucleus
and other molecular machinery present in any living
cell, (b) the dendritic tree, which emanates from the
cell body and acts as the main input-receiving surface
of the neuron, (c) the axon which carries output signals
generated by the neuron over long distances to other
neurons, and (d) a large number of synapses, the
specialized sites where axons make contacts with the
dendrites and cell bodies of other neurons for sub-
sequent processing (Fig. 1).

Figure 1
(Left). Pyramidal cell from rat neocortex, adapted with permission from Lu� bke et al. (1996). Dendrites and cell
body are shown in dark (green); cell body is dark pyramidal shape. Tiny protrustions covering dendritic branches
(barely visible in figure) are ‘spines,’ the sites of contact of most excitatory synapses; one pyramidal cell may contain
tens of thousands of spines. Inhibitory synapses are less numerous, occur primarily on dendritic shafts rather than
spines, and are concentrated near the cell body. Axon is shown in faint (red). Small boutons throughout axonal
arborization denote sites of synaptic contact with dendrites of other cells. (Right). Model neuron with m identical
branches containing k synapses each.

The axon, a thin fiber emanating from the cell body,
is the cell’s final common output used to convey
messages to other neurons. The axon carries trains of
‘action potentials’ (APs), all-or-none voltage spikes
60–100mV in height and 1–2ms in duration which
propagate undecremented along the length of the
axon at speeds up to 100m�s. The single axon of a
neuron, which may travel over distances ranging
from millimeters to meters depending on the neuron,
and which may branch profusely at one or more sites
along its run, gives rise to many thousands of synaptic
terminals impinging on the dendrites and cells bodies
of hundreds to thousands of other neurons. Neurons
can fire APs at rates up to 1,000 impulses per second,
though the maximum firing rate for most neurons in
the CNS lies in the range of 100–200Hz. APs are
triggered when the membrane potential at the site of
spike initiation reaches a firing threshold. In a typical
neuron, this threshold is around �50mV, that is,
about 20mV more positive than the cell’s resting
potential of �70mV. While APs are thought to be
triggered in the axon near the cell body, the electric
currents which flow there represent the combined
influences of many widely scattered synaptic inputs
acting on the soma�dendritic membrane.

The dendritic tree is the main input-receiving do-
main of the neuron, generally accounting for more
than 95 percent of the cell’s total surface area, and
receiving many thousands of synaptic inputs from
other cells. With a few notable exceptions, the den-
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drites of CNS neurons are purely input structures
(Shepherd 1998). A synaptic input to a dendrite can be
categorized roughly as either ‘excitatory’ or ‘inhibi-
tory,’ meaning that when the synapse is activated, the
membrane on the ‘postsynaptic,’ that is, dendritic, side
of the synaptic junction is driven transiently to a more
positive (excitatory) or more negative (inhibitory)
potential. Most of the contacts on a dendritic tree are
excitatory (80–90 percent); inhibitory contacts can
occur anywhere, but tend to be concentrated on or
around the cell body. A synaptically evoked change in
membrane potential can have a time course ranging
from one to hundreds of milliseconds depending on
the type of synapse. In addition, synaptic inputs can
trigger ‘active’ dendritic responses, including complex
spike-like events involving both fast and slow com-
ponents (e.g., Kamondi et al. 1998, Golding et al.
1999). Thus, the rules which govern how excitatory
and inhibitory synaptic inputs are combined and
transformed within the dendritic tree to produce
outbound action potentials can be quite complex. This
process commonly is referred to as synaptic or
dendritic ‘integration,’ and is the focus of the re-
mainder of this article.

3. The Membrane Potential

To understand how synaptic and other electrical
events combine to generate APs, it is important to
understand the basic electrical properties of ‘neurites’
(axons and dendrites).

The resting membrane potential of a neuron, as for
any living cell, is established by molecular pumps
which actively maintain concentration gradients of
sodium (Na+) and potassium (K+) ions across the
cell membrane. Relative to the extracellular fluid, the
inside of the cell contains a high concentration of K+

ions and a low concentration of Na+ ions. The
constant pressure on these electrically charged ions to
flow across the membrane down their respective
concentration gradients (Na+ in, K+ out), is anal-
ogous to the pressure electrons feel which propels
them from the negative to the positive terminal of a
battery given a suitable path for current. The electrical
pressure on each of these ions can thus be represented
by a battery, whose voltage conveys the magnitude
and direction of the ion’s concentration gradient; the
fact that the Na+ and K+ batteries point in opposite
directions will turn out to be critical for electrical
signaling.

Since the membrane lipid bilayer is itself impervious
to ions, currents can only flow through ‘ion channels,’
specially designed pores in the membrane formed by
large, membrane-spanning protein complexes. Ion
channels are generally quite selective as to which ions
may flow through them, giving rise to the nomencla-
ture ‘sodium channels,’ ‘potassium channels,’ and so

on. Furthermore, certain ion channels are tonically
open, while others can open and close under the
control of various signals. For example, some channels
open and close in response to changes in the membrane
potential, such as occurs in the production of action
potentials, others in response to chemical signals, such
as occurs in the production of synaptic potentials.

The resting membrane potential of a neuron is a
weighted average of ionic battery values, where the
weight given to each ion’s battery is determined by the
membrane’s total electrical conductance g

I
to ion I

through all open channels
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The usual resting potential around V
m

��70mV is
dominated by a K+ conductance, whose associated
battery value is E

K
��90mV. An additional small

resting Na+ conductance, whose associated battery
value E

Na
��60mV or higher, pulls the resting

potential some 20mV in the positive direction.

4. Electrical Signaling Results from Conductance
Changes

Electrical signaling in a neuron is caused by transient
changes in the conductances of various ion channels,
which cause transient fluctuations in the membrane
potential about its resting value. At every moment in
time, the membrane potential moves towards the
equilibrium value given by Eqn. (1)—not instantane-
ously—but at a rate limited by the need to charge or
discharge the membrane capacitance. The classical
signal generated by a neuron is the action potential.
When a synaptic or other injected current drives the
membrane potential to a threshold of approximately
�50mV, a population of voltage-dependent Na+

channels, normally closed at rest, opens abruptly to a
large conductance value resulting in a large influx of
current. As predicted by Eqn. (1), this leads to a rapid
voltage upswing as the membrane potential spikes
toward the Na+ battery potential of �60mV. Within a
fraction of a millisecond, however, the Na+ channels
begin to close, or ‘inactivate,’ of their own accord. At
the same time, voltage-dependent K+ channels sense
the voltage upswing on the leading edge of the AP, and
open to produce a large outward current. The com-
bined effects of Na+ channels closing and K+ channels
opening results in an abrupt downswing in the
membrane potential to terminate the AP.

Active electrical responses of the neuronal mem-
brane have historically been most closely associated
with the long-range signal transmission function of the
axon. It is now apparent, however, that the dendrites
of many neuron types contain voltage-dependent
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channels capable of generating spikes which are
independent of the cell body (Amitai et al. 1993,
Golding and Spruston 1998, Kamondi et al. 1998).
Unlike the stereotyped all-or-none form of the classi-
cal AP, however, synaptically-evoked dendritic spikes
are of variable magnitude and can consist of complex
superpositions of fast and slow events. As discussed
below, this highly nonlinear electrical behavior of
dendritic origin is likely to profoundly influence the
integrative properties of nerve cells.

5. Synaptic Inputs

Synaptic potentials, the principal inputs signals to
which a neuron responds, likewise are evoked by
changes in the conductance of ion channels in the
postsynaptic membrane. In this case, the conductance
changes are triggered by the binding of neuro-
transmitter molecules to receptors exposed on the
extracellular surface of the membrane. The normal
sequence of events in synaptic transmission is as
follows. An AP invades the presynaptic axon terminal.
The voltage upswing in the presynaptic terminal opens
voltage-dependent calcium (Ca++) channels leading
to a rapid influx of Ca++ ions. A small number of
vesicles (usually zero or one) containing neurotrans-
mitters fuse with the presynaptic membrane at special-
ized release sites and disgorge their contents into the
synaptic cleft. The neurotransmitter (e.g., glutamate
or GABA) diffuses the several nanometers across the
synaptic cleft in a fraction of a millisecond, and binds
with receptors on the postsynaptic membrane. Upon
binding, the receptor-channel complex undergoes a
conformational change, causing the channel to open.
Alternatively, in the case of ‘second messenger’ trans-
mission, the protein to which the neurotransmitter
binds is not the channel itself, but instead triggers a
cascade of biochemical reactions inside the post-
synaptic cell which lead indirectly to the opening or
closing of ion channels. In either case, the resulting
conductance change(s) cause the membrane potential
in the postsynaptic compartment to fluctuate toward
the characteristic battery value for that synapse, often
called the synaptic ‘reversal potential.’ The reversal
potential at an AMPA- or NMDA-type excitatory
synapse is typically 0mV, 70mV more positive than
the resting potential. This value results from an
approximately equal conductance to Na+ and K+

ions. A synapse with a reversal potential around 0mV
is termed ‘excitatory’ since under normal operating
conditions with a negatively polarized membrane
potential, activation of the synapse drives the mem-
brane transiently to more positive potentials (i.e.,
towards 0mV). This ‘depolarization’ increases the
likelihood (or rate) of outbound AP production in the
postsynaptic cell. Conversely, the reversal potential is
�65mV for GABA

A
-type inhibitory synapses which

conduct chloride ions, and �90mV for GABA
B
-type

inhibitory synapses which conduct K+ ions. In either
case, activation of the synapse opposes synaptic
excitation by transiently pulling the membrane po-
tential to more negative values, thus reducing the
likelihood (or rate) of AP generation.

6. Synaptic Integration

To this point we have seen how transmitter-dependent
and voltage-dependent gating of ion channels can
produce the fluctuations in membrane potential that
underlie both synaptic responses and action potentials.
But what are the rules governing synaptic integration?

The simplest ‘linear’ model of dendritic integration
holds that the neuron sums its excitatory and in-
hibitory influences across the dendritic arbor, followed
by a global thresholding nonlinearity at the cell body
(McCullough and Pitts 1943, Rosenblatt 1962,
Rumelhart and McClelland 1986). Despite its sim-
plicity (Fig. 1), this formulation has influenced think-
ing about neuronal function in both the experimental
and computational communities for many years.
Extensions to this idea that explicitly include the
‘passive cable’ properties of the neuron—accounting
for attenuation of signals with time and distance (Rall
1964, Koch et al. 1982, Agmon-Snir and Segev
1993)—have also been highly influential, and have led
to a variety of productive interchanges between theory
and experiment (Rall et al. 1992).

From the perspective of currently available neuro-
physiological data, however, much of it derived from
direct intradendritic recordings, synaptic integration
is likely to be more complex than can be captured by
linear or passive models of dendritic function (Segev
and Rall 1998, Mel 1999). The question is complicated
for three reasons, principally relating to uncertainties
as to how or to what extent synaptic inputs interact
with each other through shared voltage or chemical
signals within the dendrites.

First, the spatio-temporal patterns of synaptic
activation driving neurons in the CNS in �i�o are not
well known, so that current best guesses as to the
electrical and chemical environments in which syn-
apses normally operate remain largely rooted in
conjecture.

Second, synaptic inputs may trigger secondary
events in the dendrites mediated by voltage-dependent
NMDA, Na+, K+, and Ca++ channels, which
could influence significantly how excitatory and in-
hibitory synaptic inputs are combined to produce
overall neuronal responses. Synaptically-evoked den-
dritic spikes have been observed in �itro (Golding and
Spruston 1998, Schiller et al. 2000) and in �i�o
(Kamondi et al. 1998), though it is not yet known
whether such events occur commonly in awake,
behaving animals, and if so whether they are localized
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to one or many dendritic branches, and so on. In
addition, the spatial distributions of these channels on
the cell surface, their kinetic properties, their de-
pendence on voltage and other modulatory factors,
and their efficacies under normal in �i�o operating
conditions, are not sufficiently well known to make
firm predictions regarding the contributions of these
channels to the integrative processes of the cell.

Third, cable theory (Jack et al. 1975, Koch 1999)
informs us that the dendritic morphology of a typical
CNS neuron—typically consisting of many thin-
branch subtrees radiating outward from the cell body
and�or main dendritic trunks—is ideally suited to
isolate voltage signals within specific subregions of the
dendritic arbor. Thus, the electrical coupling between
a thin branch and a main trunk (or soma) is expected
to produce a significant attenuation of distally gen-
erated voltage signals when measured at the trunk,
with the most profound suppression of signal trans-
mission reserved for rapid voltage transients asso-
ciated with fast synaptic potentials or dendritic spikes.
Thus, if thin branches, which receive the vast bulk of
the excitatory input in most neurons, routinely gen-
erate fast spike-like events in response to synaptic
excitation, the cable structure of these cells appears
designed to ensure that distally-generated spikes are
seen only in strongly attenuated form in other parts of
the cell. Clearly, this type of functional compart-
mentalization could complicate the issue of synaptic
integration, since the overall response of the cell would
depend on whether synaptic inputs were delivered to
the same or different dendrites, and whether dendritic
spikes were generated or not.

7. Computational Implications

In spite of many uncertainties, currently available
experimental data, combined with insights gained
from theoretical and modeling studies, seem to sup-
port the hypothesis that dendritic trees are compart-
mentalized functionally, and could consist of a mod-
erately large number of, for example, up to 100,
independent integrative ‘subunits.’ The idea that
dendritic trees are compartmentalized functionally has
been discussed in a variety of forms over the years
(Koch et al. 1982, Shepherd et al. 1985, Rall and Segev
1987, Mel 1992a, 1992b, 1993, Mel et al. 1998, Archie
and Mel 2000, Poirazi and Mel 2001). In the continued
absence of empirical evidence sufficient to confirm or
deny this ‘‘nonlinear subunit’’ hypothesis, several
recent modeling studies have provided support for one
simple version of the idea. According to this model, (a)
each dendritic subunit, corresponding to a single
branch or small thin-branch subtree, acts as a sep-
arately thresholded neuron-like summing unit, and (b)
the many subunit responses are summed in the main
trunks and the cell body to produce the cell’s final

output (Fig. 1). This formulation ignores differences in
the locations of synapses within a subunit, as justified
by theoretical considerations and biophysical model-
ing studies indicating that voltage signals are com-
municated far more effectively within a dendritic
branch than between branches—especially for
branches separated by a main trunk or the cell body.
In mathematical terms, the neuron’s overall output y
is given by a sum of m independently-thresholded
subunit responses. Each subunit response is given by a
weighted sum of k inputs followed by a fixed subunit
nonlinearity, g, which is typically modeled as a sigmoid
or power function
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�
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i=�

w
ij
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ij

G

H

(2)

This simple formula, which is similar to the ex-
pression describing a conventional two-layer neural
network (Bishop 1995), was found to predict the time-
averaged firing rates produced by a biophysically
detailed compartmental model of a pyramidal cell, a
model which included passive membrane properties, a
spatially-extended dendritic morphology, synapses
with realistic conductance models, and voltage-
dependent ion channels in the dendrites (Archie and
Mel 2000).

From a functional perspective, it is interesting to
note that the sum-of-thresholded-subunits model cap-
tures the underlying structure of a variety of classical
and extraclassical receptive field properties found in
cortical neurons, suggesting that dendritic subunits
could contribute in important ways to the many
quotidian signal-processing functions of cortical tissue
(Mel 1999). In a different vein, a recent modeling study
has shown that subunit-containing neurons as des-
cribed in Eqn. (2) could increase the trainable storage
capacity of neural tissue by orders of magnitude
(Poirazi and Mel 2001).

While it is clear that many questions remain to be
answered regarding the information processing func-
tions of single neurons, one may be confident that with
the steady advance of experimental methods available
to study neuronal function at the required level of
detail, coupled with the enormous flexibility of hy-
pothesis testing provided by the computer modeling
enterprise, the many fascinating secrets of neural
information processing will gradually yield in the
coming years.

See also: Artificial Neural Networks: Neurocom-
putation; Associative Modifications of Individual
Neurons; Cerebral Cortex: Organization and Func-
tion; Ion Channels and Molecular Events in Neuronal
Activity; Memory: Synaptic Mechanisms; Neural
Networks and Related Statistical Latent Variable
Models; Neural Networks: Biological Models and
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Applications; Neural Networks, Statistical Physics of;
Neurotransmitters; Synapse Formation; Synapse
Ultrastructure; Synaptic Efficacy, Regulation of;
Synaptic Transmission
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Neuropsychological Functioning,

Assessment of

The aim of neuropsychological assessment is the
observation and measurement of cognitive function in
relation to damage or dysfunction of the brain. Typical
causes of brain dysfunction are stroke, head injuries,
infections, neurodegenerative diseases such as Parkin-
son’s disease or Alzheimer’s disease, and psychiatric
disorders such as depression and schizophrenia. The
combination of neuropsychological assessment and
recently developed brain imaging techniques, which
measure changes in cerebral blood flow or metabolism
that accompany changes in neuronal activity, has
provided major advances in the understanding of the
brain circuits underlying human behavior. This article
addresses an overview of the basic concepts, most
frequently used neuropsychological tests, and the
specific problems of neuropsychological assessment.

1. Basic Concepts in Clinical Neuropsychology

The main areas of cognitive function which are
affected by damage or dysfunction of brain structures
are perception, orientation, motor abilities, attention,
language, memory, and executive function, as well as
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affect and social behavior. Perception refers to the
processing of stimuli and sensations from the external
environment and the body. Perceptions involve the
visual, audititory, tactile, and olfactory domains but
most of our knowledge has derived from studies of the
visual system. Visual perception is disrupted after
lesions to the posterior regions of the brain, the
occipital and temporal cortex. Specific lesions can
disrupt the processing and perception of color, shape,
or movement of objects, or lead to specific problems
in recognizing faces or the meaning of objects.

With respect to complex motor abilities apraxia is
an important concept. Apraxia refers to the inability
to execute purposeful acts on verbal command and the
inability to immitate gestures (Benton 1994).

Orientation refers to the specific awareness of a per-
son in relation to time, place, situation and other
people. Orientation requires intact attentional and
perceptual abilities. Impairments of orientation are
among the most frequent symptoms of brain disease
(Lezak 1995). Transient loss of orientation is a
common consequence of global disruption of brain
function due to traumatic brain injury. Its duration
depends upon the severity of the injury.

Attention is the ability to focus a ‘mental spotlight’
on sensory inputs, motor programs, memories, or
internal representations (Kolb and Wishaw 1996), and
also involves the capacity to concentrate on a task for
a given period of time. Impairments in attentional
functions are often observed as a result of diffuse brain
damage (such as Alzheimer’s disease) and in a range of
neuropsychiatric diseases such as schizophrenia or
depression (Maruff and Pantelis 1999). Attentional
problems are also seen in developmental disorders
such as Attention Deficit Hyperactivity Dis-
order (see Attention-deficit�Hyperacti�ity Disorder
(ADHD)). A particularly striking form of an at-
tentional deficit is contralateral neglect. Stimulus
neglect is the failure to detect or to attend to stimuli in
the visual space or body side contralateral to a parietal
brain lesion in the absence of sensory deficits. In most
cases neglect of the left side occurs after a right
hemisphere lesion.

Another basic concept in neuropsychology is mem-
ory. Memory deficits are observed after traumatic
brain injury, stroke, and in most neurodegenerative
and neuropsychiatric diseases. There is general agree-
ment that memory representation in the brain involves
several subsystems, which are associated with different
neuroanatomical structures. The most influential con-
temporary memory model is the ‘multiple memory
systems approach’ proposed by Squire (1987). De-
clarative or explicit memory refers to information,
which has been encoded in a specific spatiotemporal
context (e.g., a name, face, or story) and can be
assessed by conscious recollection. Semantic memory
refers to knowledge about the world, whereas episodic
memory mainly involves autobiographical infor-
mation. Implicit or non-declarative memory refers to

the influence of prior experience on behavior, even if
such experiences are not remembered or cannot be
‘declared.’ Typical examples are the acquisition of
motor and nonmotor skills or priming effects (Daum
and Ackermann 1997). The brain area which mediates
declarative memory formation is the hippocampus
and related structures (Squire 1987). Non-declarative
memory is dependent on a range of other areas, e.g.,
the basal ganglia and the neocortex (Daum and
Ackermann 1997).

Another important concept of memory theories is
working memory. Working memory is responsible for
the integration of multiple stimuli, and the short-term
maintenance of an active representation of infor-
mation. Thus, working memory plays an important
role in complex tasks such as learning, comprehension,
and reasoning. There is general agreement about
the fact that the prefrontal cortex mediates working
memory functions (Fuster 1989). Working memory
consists of two subsystems. One system is important
for processing language and is called the phonological
loop whereas the visuospatial sketch pad is important
for processing visuospatial information. These two
subsystems are controlled by an attentional control
system, the central executive (Baddeley 1998).

Executive functions refer to supervisory abilities
involved in the planning, initiation, maintenance, and
adjustment of goaldirected behavior. They are acti-
vated whenever the routine selection of operations is
insufficient and inappropriate. They are thus import-
ant for reasoning and problem-solving. The prefrontal
cortex is critically involved in the supervision or
execution of cognitive processes and is therefore
involved in executive control (Mayes and Daum 1997).

Disorders of language are frequently observed after
damage to the left hemisphere of the brain. Two areas
are of particular importance for language processing.
One is Broca’s area and lies in the left frontal lobe.
This region is essential for the expression of language
whereas Wernicke’s area, which lies in the temporal
lobe, is important for language comprehension. Im-
pairments of verbal abilities, which are affected in the
comprehension of language, are referred to as aphasia.
Damage to Broca’s area leads to difficulties in lan-
guage production with a milder impairment of com-
prehension. In Wernicke’s aphasia, the main symptom
is a deficit in the comprehension of spoken language.

Changes in affect, personality and social behavior
are also frequent sequelae of brain dysfunction.
Emotional and personality changes can be the direct
result of brain damage. Examples are apathy and loss
of interests and initiative, but also loss of tact and
inappropriate social behavior, which may occur after
frontal lesions (Kolb and Wishaw 1996). Emotional
problems may also result from insight in the cognitive
problems, which occur after brain damage, and the
resulting life changes. Emotional and personality
changes are most frequently due to an interaction
between brain damage and the reaction to disability.
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2. Neuropsychological Standard Tests

The most common approach to clinical neuropsycho-
logical assessment is the use of standard test batteries
such as the ‘Wechsler Adult Intelligence Scales’ (Lezak
1995) and the ‘Luria-Nebraska Neuropsychological
Battery (see Lezak 1995). In this approach, the same
tests are administered, irrespective of the specific lesion
or disorder in an individual patient (Benton 1994). The
use of such test batteries has several advantages e.g.,
normative reference data and the possibility to com-
pare profiles across various neurologic conditions
(Levin 1994). A more recent procedure involves the
exploration of an individual’s clinical history, includ-
ing detailed information about the site and extent
of the lesion, or the severity of the disease and the
administration of a series of specific tests. Individual
problems and areas of preservation of cognitive func-
tion are assessed in relation to specific damage, which
allows the development of an individual rehabilitation
program.

2.1 Assessment of Global Intellectual Functions

The most widely used test of general abilities is the
‘Wechsler Intelligence Scale’ (Wechsler 1987). The test
includes six verbal tests and five performance tests. An
overall IQ score is generally derived from these
subtests. In addition, IQ scores can be derived sep-
arately from the verbal tests and the performance
tests. Damage to the right hemisphere leads to a
reduced performance IQ, whereas lesions to the left
hemisphere tend to depress the verbal score.

2.2 Visuoperceptual Capacities

Perceptual tests primarily assess visuoperceptual and
visuospatial abilities. Clinical investigations have
shown that visual impairments are mainly associated
with diseases and dysfunction of posterior regions of
the right hemisphere.

Visual abilities are frequently assessed by tasks
requiring the copy of line drawings. Examples are the
complex figure or the ‘Benton Visual Retention Test’
(see Lezak 1995). Tests of shape, object, and visual
space perception are assessed by the ‘Visual Object
and Space Perception Test’ which includes e.g., the
recognition of objects from silhouettes or the ap-
preciation of the selective position of dots in a spatial
arrangement (Warrington and James 1991).

A variety of tests have been developed for face
recognition. The stimulus material is often comprised
of familiar and unfamiliar faces. Face recognition is
typically impaired in patients with damage of the right
hemisphere. Tests, such as the ‘Florida Affect Battery,’
not only require basic processing of faces e.g., in face
matching tasks, but also the recognition of emotional
facial expressions (Bowers et al. 1992).

2.3 Attention

A common test for measuring attentional capacity is
‘Digit span,’ a subtest of the ‘Wechsler Intelligence
Scale’. Random sequences of numbers are read aloud
and have to be reproduced by the subject in forward or
backward order. A visuo-spatial analogue is the ‘Corsi
Block-tapping test’. In this test, the sequence of spatial
positions of wooden cubes which are fixed on a board
has to be reproduced. Frequently used concentration
tests are ‘Digit Symbol’ a subtest from the ‘Wechsler
Intelligence’ or ‘letter cancellation tests’. More recent
tests have focused on the assessment of everyday
attentional requirements, such as the ability to effi-
ciently check phone books or maps. One of the most
widely used ecologically valid instruments is the ‘Test
of Everyday Attention’ by Robertson et al. (1996).

2.4 Memory

Memory profiles (e.g., differences in verbal or visual
memory abilities, short-term, or long-term memory)
are determined in batteries consisting of a range of
different memory tests. A typical example is the
‘Wechsler Memory Scale’ (Wechsler 1987). Everyday
memory abilities form the basis of the ‘Rivermead
Memory Test’ (Wilson et al. 1985). Test demands are
e.g., remembering a new route, a newspaper article, a
hidden object, or an appointment.

An alternative approach to test batteries is to
administer a range of different individual tests. To
assess verbal memory, typically word lists, stories, or
paired associates are presented, which have to be
recalled or recognized immediately or after a delay
interval of up to one hour (for a summary see Lezak
1995). Visual or spatial memory is assessed by the
immediate and�or delayed recall of geometrical fig-
ures, spatial positions, or the recognition of visual
patterns or faces.

2.5 Language

Tests of verbal abilities have been developed to tap the
functional efficiency of the left hemisphere and to
assess aphasia. One example is the vocabulary test,
a subtest of the ‘Wechsler Intelligence Scale’, which
assesses the ability to define common concepts. The
‘Token Test’ was developed to assess comprehension
of spoken instructions. It measures the capability to
carry out commands of varying complexity (e.g.,
‘touch the blue square and the white square’). ‘Verbal
Fluency’ is evaluated by the quantity of words that can
be produced from a range of categories, e.g., names of
countries or animals. Aphasic patients almost always
perform badly. In addition, verbal fluency has been
shown to be a sensitive indicator of left frontal lesions
or neurodegenerative disease.
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Brief screening instruments, such as the ‘Aphasia
Screening Test’ and the ‘Multilingual Aphasia Exam-
ination’, allow an efficient assessment of aphasia (see
Lezak 1995). The ‘Multilingual Aphasia Examination’
provides performance profiles concerning different
aspects of language such as naming, repetition, verbal
fluency, understanding, and spelling. Comprehensive
instruments such as the ‘Boston Diagnostic Aphasia
Examination’ (Goodglass and Kaplan 1983) assess a
variety of specific aspects of language performance
and allow the differential diagnosis of different aphasic
syndromes.

2.6 Executi�e Functions

Frequently used tests of executive functions are the
‘Wisconsin Card Sorting Test,’ the ‘Stroop test’ (see
Lezak 1995), and the recently developed ‘Hayling
Test’ (Burgess andShallice 1997).The ‘WisconsinCard
Sorting Test’ requires the detection of sorting rules
(color, shape, and number of elements) and the
modification of such rules in response to feedback.
The ‘Stroop Test’ and the ‘Hayling Test’ assess the
ability to suppress habitual responses. In the Stroop
test, color words that are printed in a different color,
have to be read aloud; the color of the written words
has to be inhibited (e.g., the word ‘red’ printed in
green). The Hayling Test requires the completion of
sentences by unrelated words, obvious semantically
related completions have to be suppressed. Further
tests of executive function involve planning or problem
solving within the context of complex puzzles such as
the ‘Tower of London Task’ (see Lezak 1995).

2.7 Affect and Personality

Changes in personality or emotional processing play
an important role in neuropsychological assessment,
since they may affect performance on cognitive tests to
a considerable degree. Depression in particular, is
often observed after brain damage. The ‘Beck De-
pression Inventory’ assesses the degree and severity of
depression and is frequently used in neuropsycho-
logical assessment (Beck 1987). The ‘Minnesota
Multiphasic Inventory’ measures personality and
emotional adjustment and is thought to be sensitive to
affective disorders (Butcher et al. 1989) Minnesota
Multiphasic Personality In�entory (MMPI). Changes
in social behavior and social interactions are inferred
on relatives’ reports and behavioral observations in
the testing situation.

3. Clinical Groups

Within the context of neuropsychological assessment,
three main groups of clinical conditions can be
differentiated. The first group includes people suffering

from localized brain damage due to stroke, head
trauma, or infections such as herpes simplex. Their
cognitive problems vary and largely depend on the site
and extent of the brain damage. The second group
comprises people with neurological, mainly neuro-
degenerative diseases, such as Parkinson’s disease,
Alzheimer’s disease, and multiple sclerosis (see Lezak
1995). In Parkinson’s disease the most frequently
reported cognitive deficits are executive dysfunction,
working memory deficits, and visuo-perceptual prob-
lems. Alzheimer’s disease is associated with episodic
memory impairment, accompanied by language defi-
cits, visual–spatial problems, and changes of person-
ality. In multiple sclerosis the cognitive impairment
affects a broad range of functions such as memory,
learning, attention, concentration, reasoning, speed of
information processing, and executive functions.

In recent research neuropsychological deficits have
also been reported in psychiatric diseases, in particular
in depression and schizophrenia. These findings make
an important contribution to our understanding of the
relation between cognitive impairments and psychi-
atric symptoms, and may help to identify predictors of
the course of the illness (Keefe 1995). Neuropsycho-
logical impairments in schizophrenia comprise deficits
in attention, executive functions, verbal memory, and
learning (Keefe 1995). Attentional problems have been
attributed to a failure in the selection of relevant from
irrelevant emotions and cognitions.

In depression impairments of memory, executive
functions, attention, and concentration have been
reported. Therefore problems mainly occur on tasks
which require effortful processing (Keefe 1995).

4. Specific Problems of Neuropsychological
Assessment

Neuropsychological tests are often very demanding
and are dependent upon a high degree of compliance,
motivation, and cooperation. They require the ability
to understand and to follow instructions, and to
concentrate for a considerable period of time. The
potential influence of nervousness and test anxiety on
cognitive performance also needs to be taken into
account. The financial, emotional, and social advan-
tages of illness and injuriesmay encouragemalingering
which poses a problem for neuropsychological as-
sessment (Lezak 1995). Malingering individuals often
show impairments that are greater than would be
expected by chance or by a patient’s medical and social
history. In addition, errors are made that are unrelated
to the lesion or complaint. The analysis of inconsis-
tencies with repeated testing may also contribute to
the detection of malingering (Lezak 1995). Advances
in functional imaging techniques and the combination
of neuroimaging and neuropsychological assessment
procedureswill be of considerable help if psychological
and organic aspects of cognitive dysfunction have to
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be distinguished (see Personality Theory and Psycho-
pathology).

See also: Alzheimer’s Disease: Behavioral and Social
Aspects; Alzheimer’s Disease, Neural Basis of; Atten-
tion: Models; Attention, Neural Basis of; Cognitive
Control (Executive Functions): Role of Prefrontal
Cortex; Cognitive Functions (Normal) and Neuro-
psychological Deficits, Models of; Cognitive Neuro-
psychology, Methodology of; Declarative Memory,
Neural Basis of; Implicit Learning and Memory:
Psychological and Neural Aspects; Perception of
Extrapersonal Space: Psychological and Neural As-
pects; Prefrontal Cortex; Visual Perception, Neural
Basis of; Working Memory, Neural Basis of

Bibliography

Baddeley A 1998 Recent developments in working memory.
Current Opinion in Neurobiology 8: 234–438

Beck A T 1987 Beck Depresion In�entory. The Psychological
Corporation, San Antonio, TX

Benton A L 1994 Neuropsychological assessment. Annual Re-
�iew of Psychology 45: 1–23

Bowers D, Blonder L X, Heiman K M 1992 The Florida Effect
Battery-Manual Unpublished manuscript at the Center for
Neuropsychological Studies University of Florida, Gainesville
FL

Butcher J N, Dahlstrone W G, Graham J R et al. 1989 Manual
for the Restandardized Minnesota Multiphasic Personality In-
�entory: MMPI-2. University of Minnesota Press, MN

Burgess P W, Shallice T 1997 The Hayling and Brixton Tests.
Thames valley Tests Company Limited, Bury St Edmunds,
UK

Daum I, Ackermann H 1997 Neuropsychological abnormalities
in cerebellar syndromes—fact or fiction? In: Schmahmann J D
(ed.) The Cerebellum and Cognition. Academic Press, San
Diego, CA

Fuster J M 1989 The Prefrontal Cortex: Anatomy Physiology
and Neuropsychology of the Frontal Lobe. Raven Press, New
York

Goodglass H, Kaplan E 1983 Boston Diagnostic Aphasia
Examination BDAE. Lea and Febinger, Philadelphia

Keefe R S 1995 The contribution of neuropsychology to
psychiatry. American Journal of Psychiatry 152: 6–15

Kolb B, Wishaw I Q 1996 Fundamentals of Human Neuro-
psychology. W H Freeman and Company, New York

Levin H S 1994 A guide to clinical neuropsychological testing.
Archi�es of Neurology 51: 854–9

Lezak M D 1995 Neuropsychological Assessment. Oxford Uni-
versity Press, Oxford and New York

Maruff P, Pantelis C 1999 Attention and neuropsychiatric
disorders. Current Opinion in Psychiatry 12: 339–44

Mayes A R, Daum I 1997 How specific are the memory and
other cognitive deficits caused by frontal lobe lesions? In:
Rabbitt P (ed.) Methodology in Frontal and Executi�e Func-
tions. Erlbaum, Hove, UK

Robertson I H, Ward T, Ridgeway V, Nimmo-Smith I 1996 The
structure of normal human attention: The test of everyday
attention. Journal of the International Neuropsychological
Society 2: 525–34

Squire L R 1987 Memory and Brain. University Press, Oxford,
UK

Warrington E K, James M 1991 Visual Object and Space
Perception Battery. Thames Valley Test Co, UK National
Rehabilitation Service, Gaylord, MI

Wechsler D 1987 Wechsler Memory Scale Re�ised Manual. The
Psychological Corporation, San Antonio, TX

Wilson B A, Cockburn J, Baddeley A 1985 The Ri�ermead
Beha�ioral MemoryTest Reading. ThamesValley Test Co, UK
National Rehabilitation Service, Gaylord, MI

J. Uekermann and I. Daum

Neuroticism

Neuroticism is a general dimension of individual
differences. It is widely regarded as the single most
important trait of human personality. Its importance
is reflected in the fact that it has been included in
virtually every trait model that has been developed
during the twentieth century (see Personality Struc-
ture). This entry examines basic characteristics of the
trait and then considers its broader significance.

1. Basic Aspects of the Dimension

Personality traits can be ordered hierarchically, rang-
ing from narrow lower-order characteristics to very
broad higher-order dimensions. Neuroticism is one of
a small number of general traits that comprise the
highest level of this hierarchy. This trait represents
individual differences in the extent to which a person
experiences the world as threatening, problematic, and
distressing (Watson et al. 1994). High scorers on this
dimension experience various negative emotions (e.g.,
anxiety, depression, anger, guilt, shame) more fre-
quently and intensely than low scorers. They report
suffering from a wide variety of problems (including
minor health problems) and generally blame them-
selves for these problems; because of this, they tend to
feel inadequate and inferior. Neurotic individuals are
both self-critical and excessively sensitive to criticism,
and they easily feel slighted. They report elevated
levels of stress in their lives (see Stress: Psychological
Perspecti�es), and indicate that they cope poorly with
that stress. Finally, they tend to view the world with a
negativistic bias, and so see threats, problems, and
crises where others do not. In contrast, low scorers on
this dimension are self-satisfied and view the world as
benign; they report few problems, low levels of
negative emotions, and little stress.

1.1 Historical De�elopment of the Concept

As noted earlier, a neuroticism-like dimension has
been included in virtually every prominent trait model.
For instance, Cattell included the higher-order
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dimension of Adjustment-vs.-Anxiety in his highly
influential taxonomy of personality. However, the
trait was given many different names by personality
researchers, and it is noteworthy that most of the early
labels emphasized the relaxed, self-satisfied end of the
dimension. For instance, the trait was called ‘Emo-
tional Control,’ and ‘Emotional Stability’ by Fiske
and Guilford, respectively. Similarly, the dimension
was usually labeled ‘Emotional Stability’ in the early
literature on the ‘Big Five’ or ‘five-factor’ model of
personality (Wiggins and Trapnell 1997). The term
‘neuroticism’ itself was first popularized in the 1950s
by the influential English psychologist Hans Eysenck,
who included a scale with that name in his Maudsley
Personality Inventory.

This diversity of labels caused confusion in the field
for several decades, because it was unclear whether all
of these concepts actually reflected the same basic
trait.However, integrative research in the 1980s clearly
established that the same basic dimension was being
assessed in all of these models (McCrae and Costa
1985, Watson and Clark 1984, Watson et al. 1994).
This integration, in turn, stimulated an explosion of
research on the trait during the late 1980s and 1990s.
During this time, ‘neuroticism’ emerged as the pre-
eminent label for the dimension, due in large part to a
growing awareness of its prominent clinical correlates
(which are discussed below).

1.2 Origins and Course of the Trait

The genetic basis of neuroticism has been extensively
investigated (Clark and Watson 1999). Heritability
estimates based on twin studies typically fall in the
0.40 to 0.60 range, with a median value of approxi-
mately 0.50 (see Beha�ioral Genetics: Psychological
Perspecti�es). It also should be noted, however, that
heritability estimates decline significantly with age and
are consistently lower in older respondents. The
remaining variance can be attributed entirely to the
unshared environment; indeed, the evidence over-
whelmingly suggests that the common rearing envi-
ronment (i.e., the effects of living together in the same
household) exerts virtually no effect on the devel-
opment of this trait. The nature of this genetic
component has not yet been clearly established. The
current thinking in the field, however, is that it gives
rise to individual differences in sensitivity to painful,
punishing, and stressful stimuli; that is, high scorers on
the trait are innately disposed to show stronger adverse
reactions to noxious and threatening stimuli. In
support of this view, studies have shown that neurotic
individuals report larger increases in negative emotion
in response to unpleasant mood inductions. In light of
this evidence, it is not surprising that neuroticism
scores are strongly stable over time (see Clark and
Watson 1999). Stability correlations typically fall in

the 0.70 to 0.80 range over retest intervals of five to 10
years. Stability coefficients still exceed 0.60 over much
longer time spans; Helson and Klohnen (1998), for
instance, obtained a 25-year stability correlation of
0.65 in women assessed at ages 27 and 52. However,
this stability is superimposed on a significant age-
related decline (see Personality De�elopment in Adult-
hood). Specifically, neuroticism scores peak in late
adolescence and then begin a long, slow decline that
continues at least into middle adulthood (Clark and
Watson 1999, Helson and Klohnen 1998). After that,
the evidence is less clear, but it appears that scores on
the trait stabilize and show no further change. There
also is a modest sex difference, with women scoring
slightly higher on the trait than men (see Gender
Differences in Personality and Social Beha�ior).

2. Broader Significance of the Trait

As stated previously, neuroticism is widely regarded to
be the single most important trait of human per-
sonality. This view reflects the fact that this dimension
has important correlates across a broad range of
functioning. This section explores three particularly
rich research areas: (a) psychopathology, (b) job and
marital satisfaction, and (c) health.

2.1 Neuroticism and Psychopathology

Neuroticism has stronger, clearer, and broader asso-
ciations with psychopathology than any other per-
sonality trait (Clark and Watson 1999, Mineka et al.
1998, Widiger et al. 1999). Elevated neuroticism has
been linked to a wide array of clinical syndromes,
including anxiety disorders, mood disorders, sub-
stance use disorders, somatoform disorders, eating
disorders, personality and conduct disorders, and
schizophrenia. Indeed, it is increasingly apparent that
most psychological disorders are associated with
elevated scores on this dimension. The breadth of
these links is unsurprising, given that emotional
distress is one of the defining criteria of both neur-
oticism and psychological disorder. Neuroticism is
particularly strongly related to clinical syndromes that
contain a prominent component of subjective distress.
For instance, the trait has extremely strong associa-
tions with major depression, generalized anxiety dis-
order, and borderline personality disorder. These links
are so strong, in fact, that syndromes such as general-
ized anxiety disorder and borderline personality dis-
order essentially may represent extremely high levels
of neuroticism (Clark and Watson 1999, Widiger et al.
1999). In support of this argument, recent twin study
evidence strongly suggests that neuroticism, general-
ized anxiety disorder, and major depression are genet-
ically indistinguishable; in other words, they can all be

10610

Neuroticism



traced to a single genetic diathesis that apparently
reflects an underlying vulnerability to subjective dis-
tress and negative emotionality (Mineka et al. 1998).

In contrast, neuroticism is more weakly related to
disorders that are not centered on the experience of
emotional distress. For instance, individuals with
specific phobias (e.g., fear of spiders or other small
animals) show only modest elevations on the trait
(Mineka et al. 1998).

2.2 Neuroticism and Dissatisfaction

High scorers on this dimension report a pervasive
dissatisfaction with themselves and the world around
them. This dissatisfaction influences almost every
aspect of their lives. For instance, numerous studies
have shown that neurotic individuals report greater
marital dissatisfaction and show greater instability
(e.g., increased risk of divorce) in their relationships
(Karney and Bradbury 1995). It is noteworthy that
much of this evidence is longitudinal, demonstrating
that neuroticism scores obtained early in a relationship
predict its subsequent course. The most striking
evidence along these lines was reported by Kelly and
Conley (1987), who followed a large sample of couples
from the mid-1930s through the early 1980s. Their
results indicated that respondents who initially were
high in neuroticism (assessed between 1936 and 1941)
were more likely to become divorced over the course
of the study. Moreover, neuroticism significantly
predicted subsequent levels of marital dissatisfaction
assessed in 1954–5 and 1981. Thus, the trait showed
significant predictive power over a time span of more
than 40 years (see Personality and Marriage).

Similarly, several studies have shown that high
scorers on the trait report significantly greater job
dissatisfaction (Judge et al. 1998). Again, much of the
relevant evidence is longitudinal. Most notably, Staw
et al. (1986) found that a neuroticism measure assessed
in adolescence was a significant predictor of job
satisfaction nearly 50 years later, even after controlling
for objective differences in work conditions.

2.3 Neuroticism and Health

Throughout much of the twentieth century, the ‘psy-
chosomatic hypothesis’—that is, the idea that chronic-
ally elevated levels of negative emotion eventually will
lead to illness—was a dominant theoretical paradigm
in behavioral medicine. Given that neurotic individ-
uals report more frequent and intense episodes of
negative emotion, it was widely assumed that neur-
oticism was a significant vulnerability factor for
physical illness. Consistent with this assumption,
neuroticism scales consistently show significant, mod-

erate correlations with measures of physical symptoms
and health complaints. Moreover, this association is
quite broad, with neurotic individuals reporting in-
creased levels of headaches, chest pain, dizziness,
nausea, coughing, sneezing, congestion, and numerous
other problems (see Watson and Pennebaker 1989).

However, research conducted during the 1970s and
1980s indicated that neuroticism was not strongly or
consistently related to objective indicators of health
status, such as health-related behaviors (e.g., number
of physician visits for illness), biological markers (e.g.,
immune system functioning), and health outcomes
(e.g., mortality rates). In other words, neuroticism is a
much better predictor of subjective health complaints
than it is of objective health status. Because of this, it
is now widely recognized that neuroticism is an
important nuisance factor that must be assessed and
analyzed in health research.

3. Future Directions

Neuroticism clearly has important implications for
almost every aspect of human functioning. However,
researchers still know relatively little about how this
trait actually works. How do innate genetic�biological
differences give rise to such striking individual differ-
ences in distress and dissatisfaction? What maladap-
tive cognitive processes and behavioral strategies
contribute to the obvious misery of neurotic individ-
uals, and can they be eliminated through psychological
treatment? These questions will drive the next gen-
eration of research on neuroticism.

See also: Genetic Studies of Personality; Personality
and Adaptive Behaviors; Personality Development in
Adulthood; Personality Psychology; Personality
Structure; Personality Theories; Personality Theory
and Psychopathology

Bibliography

Clark L A, Watson D 1999 Temperament: A new paradigm for
trait psychology. In: Pervin L A, John O P (eds.) Handbook of
Personality: Theory and Research, 2nd edn. Guilford, New
York, pp. 399–423

Helson R, Klohnen E C 1998 Affective coloring of personality
from young adulthood to midlife. Personality and Social
Psychology Bulletin 24: 241–52

Judge T A, Locke E A, Durham C C, Kluger A N 1998
Dispositional effects on job and life satisfaction: The role of
core evaluations. Journal of Applied Psychology 83: 17–34

Karney B R, Bradbury T N 1995 The longitudinal course of
marital quality and stability: A review of theory, method, and
research. Psychological Bulletin 118: 3–34

Kelly E L, Conley J J 1987 Personality and compatibility: A
prospectius analysis of material stability and marital satis-

10611

Neuroticism



faction. Journal of Personality and Social Psychology 52:
27–40

McCrae R R, Costa Jr P T. 1985 Comparison of EPI and
psychoticism scales with measures of the five-factor model of
personality. Personality and Indi�idual Differences 6: 587–97

Mineka S, Watson D, Clark L A 1998 Comorbidity of anxiety
and unipolar mood disorders. Annual Re�iew of Psychology
49: 377–412

Staw B M, Bell N E, Clausen J A 1986 The dispositional
approach to job attitudes: A lifetime longitudinal test.
Administrati�e Science Quarterly 31: 56–77

Watson D, Clark L A 1984 Negative affectivity: The disposition
to experience aversive emotional states. Psychological Bulletin
96: 465–90

Watson D, Pennebaker J W 1989 Health complaints, stress, and
distress: Exploring the central role of negative affectivity.
Psychological Re�iew 96: 234–54

Watson D, Clark L A, Harkness A R 1994 Structures of
personality and their relevance to psychopathology. Journal of
Abnormal Psychology 103: 18–31

Widiger T A, Verheul R, Van den Brink W 1999 Personality and
psychopathology. In: Pervin L A, John O P (eds.) Handbook
of Personality Theory and Research, 2nd edn. Guilford, New
York, pp. 347–66

Wiggins J S, Trapnell P D 1997 Personality structure: The return
of the Big Five. In: Hogan R, Johnson J, Briggs S (eds.)
Handbook of Personality Psychology. Academic Press, San
Diego, CA, pp. 737–65

D. Watson

Neurotransmitters

At one time it was believed that neurons signalled each
other or their cellular targets by electrical means.
However, with an accumulation of experimental evi-
dence it became clear that although electrical trans-
mission does occur, by far the major mode of synaptic
transmission was due to the release of chemicals,
referred to as neurotransmitters.

1. Chemical Neurotransmitters in the Ner�ous
System

Although suggestions of chemical transmitters were
made by DuBois-Raymond, Elliott Dixon, and
Langley, it remained for Otto Loewi in 1921 to directly
demonstrate the release of neurotransmitters from
nerve endings. Loewi’s inhibitory chemical, which was
released following vagal stimulation of the heart, was
called �agusstoff and subsequently shown to be acetyl-
choline. Later, acetylcholine (ACh) was identified
as the neurotransmitter at a variety of peripheral
synapses such as the neuromuscular junction of skel-
etal muscle, cardiac muscle, visceral smooth muscle,
and at preganglionic synapses in the autonomic
nervous system. However, to identify ACh or any

other neurotransmitter in the central nervous system
(CNS) was considerably more difficult since one could
not stimulate a specific neuron and collect the exudate.
Eventually, with the development of electrophysio-
logical and neurochemical techniques and the des-
ignation of a set of criteria to define a neurotransmitter
molecule, a number of these chemicals have now been
identified. These will be individually discussed after we
examine the rigid criteria for a neurotransmitter.

(a) The transmitter must be synthesized and stored
in the presynaptic terminal. Experimental evidence
that satisfies this criterion include cytochemical and
subcellular biochemical evidence and a demonstration
of the loss of the suspected transmitter following
surgical or chemical lesioning of the presynaptic
neuron.

(b) Stimulation of the presynaptic neuron should
release the transmitter. With current sophisticated
techniques, it is possible to collect and identify the
released transmitter.

(c) Application of the putative transmitter to the
synapse should mimic the response of electrical stimu-
lation of presynaptic nerve tracts. Conversely, drugs
that block the response of the electrically stimulated
release of the transmitter should also block the
response of the applied suspected transmitter.

(d) A mechanism must exist for the rapid ter-
mination of transmitter activity. This would be either
enzymatic catabolism or a high affinity reuptake
system for the transmitter either in the presynaptic
terminal or adjacent glial cells.

Before discussing the certified neurotransmitters, it
is appropriate to clarify some confusion in the litera-
ture on the definitions of neurotransmitters, neuro-
modulators, and neurohormones. The criteria for
classifying a compound as a neurotransmitter have
already been discussed. Neuromodulators, as the
name implies, do not have intrinsic activity but
modulate ongoing synaptic activity. Thus, if trans-
mitter release at a synapse was prevented, the addition
of a neuromodulator to the preparation would have
no effect. Neuromodulators may affect synaptic trans-
mission, by acting on presynaptic receptors, or the
synthesis, release, reuptake, or metabolism of trans-
mitters. In contrast to neuromodulators, neuro-
hormones do have intrinsic activity but differ from
neurotransmitters in that following release from either
a neuronal or glial source, they travel in some
circulation to produce their effects at a distance from
their release site.

Having defined these terms it is necessary to point
out that it is a futile exercise to classify a neuroactive
agent as a transmitter, modulator, or hormone until
one knows its activity and its site of action, since these
agents can play different roles. Thus, for example,
dopamine is a certified transmitter in the striatum, yet
it can also be released from the hypothalamus, and
travel in the hypophyseal–portal circulation to act on
the pituitary to inhibit the release of prolactin. In this
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Choline Acetyl CoA

Choline
acetyltransferase

Acetylcholine Coenzyme A

Figure 1
Synthesis of acetylcholine.

case dopamine is obviously acting as a neurohormone.
Similar examples exist amongst the other transmitters
to be discussed such as norepinephrine, serotonin, and
acetylcholine.

Another class of agents that causes confusion in the
literature are the neuroactive peptides. These com-
pounds, often referred to as co-transmitters, can be
released from nerve terminals to affect synaptic trans-
mission. For example, vasoactive intestinal polypep-
tide (VIP) is released from the salivary gland along
withACh and increases secretionwhile simultaneously
increasing the affinity of ACh for the cholinergic
receptor in the salivary gland. Another peptide,
substance P, is currently thought to be the actual
neurotransmitter in the spinal cord rather than just
being a modulatory agent.

As noted earlier, the first neurotransmitter to be
identified was acetylcholine (ACh). ACh is synthesized
from acetyl CoA and choline, catalyzed by the enzyme
choline acetyltransferase (Fig. 1). The transmitter
activity of ACh is terminated by hydrolysis of ACh to
acetate and choline, catalyzed by the enzyme acetyl-
cholinesterase. (This is the enzyme, incidentally, that
is inhibited by the so-called ‘nerve gases’.)

In contrast to the other neurotransmitters to be
discussed, the rate-limiting step in the synthesis of
ACh is the uptake of choline into the presynaptic
terminal. In the terminals, ACh, like the other trans-
mitters, is stored in small sacs, referred to as synaptic
vesicles, from which it is released by an exocytotic
mechanism (see below).

In the peripheral nervous system, ACh is the
transmitter at autonomic ganglia, at parasympathetic
postganglionic synapses, and at the neuromuscular
junction. In the CNS, experimentally a more difficult
area in which to localize neurotransmitter activity,
major cholinergic tracts originate in the medial septal
nucleus, the vertical limbus nucleus of the diagonal
band, the horizontal nucleus of the diagonal band, and
the nucleus basalis of the substantia inominata. These
tracts respectively innervate the hippocampus, the
olfactory bulb, and the cerebral cortex and amygdala.
Cholinergic interneurons are found in the striatum.
The first cholinergic tracts that were identified were
the motoneuron collaterals to the Renshaw cells in the
spinal cord.

When ACh is released from nerve terminals, it
exerts its physiological effects by acting on two
different types of receptor, muscarinic and nicotinic.

(Each of these exist in multiple sub-types which when
activated produce different responses. See XXX.)

The major disease associated with ACh is my-
asthenia gravis, an autoimmune disease whereby
circulating antibodies affect the ACh receptor at the
neuromuscular junction. Circumstantial evidence im-
plicates ACh in cognitive functions, particularly in the
early stages of Alzheimer’s Disease.

2. Biogenic Amines

Four neurotransmitters come under the chemical
classification of biogenic amines. These are epineph-
rine, norepinephrine, dopamine, and serotonin.
Although epinephrine is the transmitter in frogs, in
mammals its role has been supplanted by norepin-
ephrine. Epinephrine’s function in the mammalian
brain is still unclear and may be limited to a hormonal
role.

Starting with tyrosine, the catecholamines (norepin-
ephrine and dopamine) are synthesized in a cascade
of reactions beginning with the rate-limiting enzyme,
tyrosine hydroxylase. Figure 2 depicts the enzymes
and cofactors involved. The catecholamines are cata-
bolized by two enzymatic pathways (Fig. 3) involving
monamine oxidase, a neuronal mitochondrial enzyme,
and catechol-o-methyltransferase, a cytoplasmic en-
zyme, found primarily in the kidney and the liver.
However, as noted earlier, when norepinephrine and
dopamine are released into the synapse, their activity
is terminated by reuptake into the presynaptic terminal
rather than by enzymatic catabolism. The reuptake is
inhibited by a number of antidepressant drugs.

Noradrenergic neurons arise from the locus
coeruleus, the lateral tegmental system, and a dorsal
medullary group and innervate virtually all areas of
the brain and spinal cord. Central effects of nor-
adrenaline stimulation are not clear but appear to
involve behavioral attention and reactivity.

Peripherally where noradrenaline is released from
postganglionic sympathetic neurons of the autonomic
nervous system, the major effects are to regulate blood
pressure, relax bronchi, and relieve nasal congestion.
These effects are mediated by the major receptors, α
and β, each again with multiple subtypes.

At one time dopamine was thought to be just an
intermediate in the conversion of tyrosine to nor-
adrenaline. It is now clear, however, that dopamine is
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Tyrosine

Tyrosine hydroxylaseTetrahydrobiopterin,
O2, Fe2+

DOPA

Pyridoxal
phosphate

Aromatic L-amino acid
decarboxylase

Dopamine

Dopamine b-hydroxylaseAscorbic acid,
O2, Cu2+

Norepinephrine

Epinephrine

S-adenosylmethionine
Phenylethanolamine
N-methyltransferase

Figure 2
Synthesis of the catecholamine transmitters. The
synthesizing enzymes are shown to the right of each
arrow, and the enzyme cofactors to the left.

a major player in the CNS with its implication in
Parkinson’s disease and in schizophrenia. Dopamine
cells originate in the substantia nigra, ventral teg-
mental area, caudal thalamus, periventricular hypo-
thalamus, and olfactory bulb.Dopaminergic terminals
are found in the basal ganglia, the nucleus acumbens,
the olfactory tubercle, the amygdala, and the frontal
cortex. The nigrostriatal pathway is particularly im-
portant since its degeneration is involved in

Parkinson’s disease. Initially, dopamine receptors
were classified as D

�
or D

�
. Currently the subtypes

consist of D
�
through D

�
with the possibility of a D

�
.

All the receptors are coupled to G proteins as their
second messenger. Arising from the observation that a
correlation existed between therapeutic doses of anti-
psychotic drugs and inhibition of binding of dopamine
receptor antagonists, the D

�
receptor has been fingered

in the pathophysiology of schizophrenia. The atypical
neuroleptic drug clozapine, however, exhibits a greater
affinity for the D

�
receptor, dopaminergic trans-

mission in the nucleus accumbens, involving both D
�

and D
�

receptors, is believed to be involved in the
reward activity of abused drugs such as cocaine. The
catabolism of dopamine is shown in Fig. 4.

The last of the biogenic amine neurotransmitters to
be discussed is serotonin (5-hydroxytryptamine). Its
synthesis and its catabolism are depicted in Figs. 5 and
6. In addition to its presence in the CNS, serotonin is
found in the GI tract and in blood platelets. It is also
localized in the pineal gland where it serves as a
precursor to the hormone melatonin. Serotinergic
neurons innervate the limbic system, the neostriatum,
cerebral and cerebellar cortex and the thalamus.
Currently, 18 serotonin receptor subtypes have been
identified. Most are G-protein linked except for the 5-
HT

�
receptor which is ligand gated. Hallucinogen

drugs have been shown to act on the 5-HT
�A

receptors.
Serotonin receptor antagonists that are relatively
specific have been used to treat migraine headaches,
body-weight regulation and obsessive–compulsive dis-
orders.

Decarboxylation of the amino acid histidine results
in the formation of histamine, a still questionable
neurotransmitter. This amine does not qualify as a
transmitter according to the rigid definitions outlined
earlier, since no evidence exists for either its release on
stimulation of a neuronal tract, nor is there a rapid
reuptake mechanism or enzymatic catabolism to
terminate its activity. Histaminergic neurons are
located almost exclusively in the ventral posterior
hypothalamus and project throughout the entire CNS.
Three histamine receptors have been described, H

�
, H

�
and H

�
. Antagonists of H

�
are the well-known anti-

histamine drugs which exhibit a sedative action. H
�

antagonists are used to block gastric acid secretion. H
�

receptors are autoreceptors which, when activated,
inhibit the release of histamine.

3. Amino Acid Transmitters

Acetylcholine and the biogenic amines discussed
above account for only a small percentage of neuro-
transmitter activity in the brain. By far the most
prevalent transmitters are the amino acid transmitters,
with glutamate in particular accounting for about one-
third of synaptic activity. The amino acid transmitters
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Norepinephrine

3, 4-Dihydroxyphenylglycoaldehyde
(DHPGA)

Normetanephrine
(NMN)

Aldehyde
dehydrogenase

Aldehyde
reductase

COMT
MAO

FAD SAM,
Mg2+

3, 4-Dihydroxymandelic
acid (DHMA)

3-Methoxy-4-hydroxyphenylglycoaldehyde
(MHPGA)

3, 4-Dihydroxyphenylglycol
(DHPG)

COMT COMT Aldehyde
dehydrogenase

Aldehyde
dehydrogenaseSAM,

Mg2+
SAM,
Mg2+

3-Methoxy-4-
hydroxyphenylglycol

(MHPG)

Vanillymandelic acid
(VMA)

3-Methoxy-4-
hydroxyphenylglycol

(MHPG)

FAD MAO

Figure 3
Catabolism of norepinephrine follows multiple pathways depending upon whether the process begins with
deamination (left pathway) or O-methylation (right pathway). Aldehyde products of MOA (DHPGA and
MHPGA) may be reduced to DHPG and MHPG, or oxidized to DHMA and VMA.

are glutamate (and possibly aspartate), γ-amino-
butyric acid (GABA) and glycine.

Glutamate is synthesized by transamination of χ-
ketoglutarate (Fig. 7) which is produced in the citric
acid cycle, which in turn originates from glucose via
glycolysis. Aside from its neurotransmitter activity,
glutamate, with the highest concentration of any
amino acid in brain, is involved in peptide and protein
synthesis, in the detoxification of ammonia in the
brain, and as a precursor of the major inhibitory
transmitter in the brain, GABA. With so many roles to

play, it is easy to understand why the amino acid is
compartmentalized, with one pool involved in in-
termediary metabolism, and the transmitter pool
sequestered in synaptic vesicles. Curiously, glutamate
that is released on nerve stimulation is taken up into
astrocytes where it is converted to glutamine via
glutamine synthetase (Fig. 7). It then diffuses out of
these glial cells to neuronal terminals where it is
hydrolyzed to glutamate via glutaminase, and stored
in vesicles ready for release. Glutamate and aspartate
are the major fast excitatory transmitters in the CNS
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Dopamine

MAO

FAD

COMT

SAM,
Mg2+

3, 4-Dihydroxyphenylacetaldehyde
(DHPA)

Aldehyde
deydrogenase

FAD MAO

3-Methoxytyramine
(3-MT)

Aldehyde
dehydrogenase

3-Methoxy-4-hydroxyphenylacetaldehyde
(MHPA)

COMT

SAM,
Mg2+

3, 4-Dihydroxyphenylacetic acid
(DOPAC)

Homovanillic acid
(HVA)

Figure 4
Catabolism of dopamine by (left pathway) oxidative deamination by MAO or (right pathway) O-methylation.
DOPAC and 3-MT are indicators of intraneuronal catabolism and of catabolism of released DA, respectively.

and the spinal cord, with a widespread distribution.
Currently, the case for aspartate as a neurotransmitter
is not entirely clear, though it may have a distinct role
in certain cortical and hippocampal pathways.

There are currently four different subtypes of
excitatory amino acid receptors, referred to as AMPA,
kainate, NMDA and ACPD, comprising a total of
fourteen receptors. The first three are ionotropic
(ligand gated) receptors and the fourth is metabotropic
(G-protein linked). Glutamate as a neurotransmitter
has been implicated in excitotoxicity, i.e., as a neuro-
toxin involved in neurological disorders. Also,
glutamate has been shown to play a role in long-term
potentiation that may underlie memory and learning.

Two other amino acid transmitters are GABA and
glycine, both of which are inhibitory transmitters. The
synthesis of GABA from glutamate and its catabolism

is depicted in Fig. 8. It has been suggested that 10 to 40
percent of terminals in the cerebral cortex, hippo-
campus, and substantia nigra use GABA as the major
inhibitory transmitter. Other GABAergic areas are the
cerebellum, striatum, globus pallidus, and olfactory
bulb, as well as the spinal cord.

The two main GABA receptors, each with subtypes
are GABA

A
and GABA

B
. GABA

A
is a ligand-gated

chloride anion channel whereas GABA
B
, localized

primarily at presynaptic terminals, is a G-protein-
linked receptor. Anxiolytic drugs such as diazepam
(Valium) bind to the GABA

A
receptor to modulate its

activity. Certain antiepieptic drugs appear to operate
by increasing GABAergic activity.

Glycine, a nonessential amino acid, is the second
major inhibitory transmitter in the CNS. Serine,
arising from glucose, is thought to be the major source
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Tetrahydrobiopterin

Tryptophan
hydroxylase

L-5-Hydroxytryptophan
(5-HTP)

Aromatic L-amino
acid decarboxylase

Pyridoxal
phosphate

L-Tryptophan

5-Hydroxytryptamine
(5-HT; serotonin)

Figure 5
Serotonin (5-HT) synthesized from the amino acid tryptophan in two steps, catalyzed by the enzymes tryptophan
hydroxylase and aromatic L-amino acid decarboxylase. The cofactor for each reaction is shown.

5-Hydroxytryptamine

Monoamine
oxidase
(MAO)

Flavin adenine
dinucleotide (FAD)

5-Hydroxyindoleacetaldehyde

Aldehyde
dehydrogenase

H2O,
NAD+

5-Hydroxyindoleacetic acid
(5-HIAA)

Figure 6
Serotonin is initially catabolized by the mitochondrial
enzyme monoamine oxidase to yield the intermediate 5-
hydroxyindoleacetaldehyde, which is rapidly converted
to 5-hydroxyindoleacitic acid by the enzyme aldehyde
dehydrogenase.

of glycine in neurons (Fig. 9). The conversion of serine
to glycine is catalyzed by serine hydroxymethyl-

transferase with tetrahydrofolate as cofactor. As a
neurotransmitter, glycine operates almost exclusively
in the spinal cord, with a possible involvement in the
lower brain stem and the retina. The glycine receptor
is similar to the GABA

A
receptor in that it promotes

hyperpolarization by increasing chloride conductance.
The glycine receptor can be identified by the binding of
the convulsant drug strychnine. This observation
supports the presumed role of glycine in sensorimotor
systems and is further supported by the production of
spastic mice who have a genetic defect in the glycine
receptor. Recently a new role for glycine has arisen
with the finding that the amino acid regulates the
NMDA (glutaminergic) receptor.

4. Release and Reuptake of Neurotransmitters

Although covered in other articles, two major aspects
involving neurotransmiters should be mentioned.
These are the mechanisms involved in the release of
the transmitters and the reuptake mechanism involv-
ing particularly the biogenic amines. With regard to
transmitter release, as noted earlier, the agents are
sequestered in synaptic vesicles. Briefly, when the
neuron is depolarized, calcium enters the terminal and
the vesicles at the presynaptic release sites fuse with the
plasma membrane and open to release the transmitter.
A large number of polypeptides is involved in this
complex process that involves both release and re-
constitution of the plasma membrane and repletion
and recycling of vesicles.

The second process is the role of transporters that
are involved in the reuptake of transmitters into the
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(a)

(b)

a-Ketoglutarate Donor amino
acid

Aminotransferase

Pyridoxal phosphate

Glutamate Deaminated
amino acid

Glutamate

Glutaminase

Glutamine

Figure 7
Glutamate is synthesized in neural tissues by two major pathways, (a) from α-ketoglutarate and donor amino acids
by means of transamination, and (b) from glutamine by the action of the enzyme glutaminase.

Glutamate

Glutamate
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(GAD)

c-Aminobutyric acid
(GABA)

Succinic
semialdehyde

Succinate

Succinic
semialdehyde
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Figure 8
GABA synthesis from glutamate by the enzyme glutamate decarboxylase. Breakdown is catalyzed by GABA-
aminotransferase, which forms succinic semialdehyde and regenerates the precursor glutamate from α-ketoglutarate.
Most of the succinic semialdehyde is converted to succinate.

Tetrahydrofolate
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hydroxymethyltransferase
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Figure 9
Glycine synthesis from the amino acid serine, catalyzed by the enzyme serine hydroxymethyltransferase.
Tetrahydrofolate and pyridoxal phosphate are required as co-factors.

presynaptic terminals. Plasma membrane transporter
proteins have been cloned for all the transmitters (but
not for choline) and utilized an ATP-dependent
process which also requires an Na+ and Cl− as co-
transporters. These transporters are different from

those that pump the transmitters into vesicles; the
vesicle transporters utilize an ATP-dependent proton
pump mechanism.

The agents that are covered here are the certified
neurotransmitters. However, it should be kept in mind
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that in addition to neuropeptides, which at certain
sites appear to act as transmitters rather than as
neuromodulators, a variety of compounds has also
been suggested as having neurotransmitter roles.
These would include adenosine, ATP, and a variety of
non-peptide hormones. There is very little that is
absolute in neuroscience.

See also: Synaptic Efficacy, Regulation of; Synaptic
Transmission; Synapse Ultrastructure
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Neutrality: Axiological

‘Axiological neutrality’—or ‘ethical neutrality’—is an
imperative imposed on social scientists. It requires of
them, when they make policy prescriptions or recom-
mendations, to distinguish clearly between on the one
hand the purely scientific content of their presentation,
i.e., the facts they are seeking to explain and the
theoretical explanations themselves, and on the other
hand the ethical value judgments necessary to reach
these prescriptions. This distinction cannot be
avoided, since social science theories as such are totally
unable to express ethical value judgments—judgments
about what social states are good or bad, just or
unjust, desirable or undesirable. The axiological neu-
trality imperative would be transgressed by a social
scientist who pretended to ‘prove scientifically’ the
desirability or undesirability of a state of affairs. Such
a ‘proof’ would necessarily rest upon the conceal-
ment—involuntary or not—of implicit ethical value
judgments.

1. The Logical Foundation of Axiological
Neutrality

The source of axiological neutrality is to be found in a
double logical impossibility:

(a) the impossibility to deduce a value judgment
from factual propositions;

(b) the impossibility to deduce a factual proposition
from value judgments.

A factual proposition is true if it corresponds—and
false if it does not correspond—to the empirical
phenomenon that it is supposed to describe. A value
judgment (‘social state A is better than social state B’),
on the other hand, is a preference between social facts,
and it does not ‘correspond’ to any empirical phenom-
enon: it cannot be said ‘true’ or ‘false.’ Since a
proposition logically derived from factual proposi-
tions is also a factual proposition (true or false), it
cannot be a value judgment. Conversely, a proposition
logically derived from a value judgment is also a value
judgment (neither true nor false), and thus cannot be a
factual proposition (Ayer 1936).

The consequence of this dichotomy between facts
and values is that social science theories alone are
unable to express value judgments. These theories are
supposed to provide causal (deductive) explanations
of social facts. They exclusively consist of factual and
logical propositions: their premises cannot contain
any value judgment, because it would prevent them
from explaining empirical phenomena (impossibility
(b) above). And it is therefore impossible to deduce
from these theories any value judgment (impossibility
(a)). From this point of view, social science is no
different from any other empirical science. In and of
itself, a theory seeking to explain the origin of an
inequality cannot yield a value judgment approving of
or condemning morally this inequality. For the same
reason, a physical theory explaining the solidity of a
building cannot yield a value judgment in favor of or
against this solidity.

In order to prevent a possible misunderstanding, it
must be observed that the factual propositions making
up the theories of the social sciences may be prop-
ositions describing the moral preferences, the esthetic
judgments, or the tastes of the agents of the system
under study. But when the social scientist describes or
explains these preferences, they are considered as mere
facts (the fact that an agent has a given preference). It
may of course happen that he or she approves of or
condemns these preferences, but this value judgment
plays no role whatsoever in the explanatory (de-
ductive) theories themselves.

As a consequence of the double impossibility above,
social scientists cannot prescribe or recommend a
policy—unless they combine the scientific facts and
theories with an ethical value judgment specifying the
end(s) to be achieved. Given an end E, scientific
theories can in principle determine the means M that
can be used to reach it (or they can tell us whether this
end is impossible to reach). Actually, the proposition
‘If M, then E’—‘If the means M are used, then the end
E will be reached’—is a factual proposition: it can in
principle be said to be ‘true’ or ‘false.’ On the other
hand, propositions such as ‘It is morally desirable to
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attain end E’ and ‘It is morally desirable to use means
M’ are value judgments: they are not factual prop-
ositions, and are neither true nor false. In other words,
a social scientist can use scientific knowledge of cause
and effect in order to determine the means to an end,
but not in order to advocate this end or these means
from a moral point of view (Simon 1976). It goes
without saying that if the theories are wrong or the
relevant facts not fully known, the means in question
will (generally) not actually permit one to reach the
end.

In the 1940s, the founders of the ‘New Welfare
Economics’ (economists such as John Hicks and Paul
Samuelson) believed that they could overcome the
dichotomy between facts and values by resorting to
the unanimity principle; that is, by using only value
judgments accepted by all the members of the society
(‘Pareto-optimality’ seemed to be such a unanimous
value judgment). Against this view, a number of
objections have been raised. First, even if a value
judgment is unanimous, it remains a value judg-
ment and can never be ethically neutral (Sen 1970).
Second, really unanimous (and thus nonconflicting)
value judgments are probably less numerous than
economists would like to believe. Last, such value
judgments are morally questionable insofar as they
tend to promote the status quo (Rothbard 1997).

2. Axiological Neutrality as a Moral Imperati�e

This dichotomy between facts and values implies that
social scientists have a responsibility towards their
audiences, be it their scientific colleagues, the general
public (which they may reach through the media), or
more especially the ‘captive’ audience of their students.
The imperative of axiological neutrality commands
social scientists not to make their audience believe that
science alone—as a system of factual and logical
propositions—can demonstrate the value of their own
moral or political convictions. The social scientist, in
other words, must not indulge in moral teaching while
pretending to be engaged in pure empirical science. In
his classic text about axiological neutrality, Weber
(1917) emphasized that the professors of social
sciences had to respect this imperative, first by being
aware of it themselves, and second by making their
audience and especially their students aware of the
ethical value judgments founding their prescriptions.
When social science theories are put into practice,
value judgments are necessarily required. Such judg-
ments are not scientific (empirical) propositions, and
their existence and content should be explicitly
stated—especially when these propositions may elicit
interpersonal disagreement.

Weber went very far in the defense of neutrality
since he recommended that professors confine them-
selves to purely scientific presentations, and if possible
totally refrain from expressing their ethical preferences

in front of their students. But on this point, his
conception of axiological neutrality was too de-
manding. For if empirical theories are devoid of value
judgments, the latter cannot be excluded from scien-
tific acti�ity. A social scientist cannot do science—try
and discover the true explanations of phenomena
considered as important—without first laying down
value judgments. To decide to do science is to express
a preference and thus to follow a value judgment. The
selection of phenomena considered as important and
deserving of a scientific explanation also rests on a
value judgment. Social scientists may thus be guided
by their ethical or political convictions in the choice of
their subject matter: poverty, unemployment, viol-
ence, ethnic relations, etc. This is in part what makes
the imperative of axiological neutrality necessary,
since a clear distinction must therefore be made
between value judgments and scientific, factual
propositions. Axiological neutrality does not mean
that scientific activity can get rid of all value judg-
ments. It is obvious that if scientists had to remain
perfectly neutral towards value judgments, they would
not be able to choose an interesting subject matter, or
to prefer truth to error. Science would simply become
impossible (Gouldner 1963, Homans 1978).

Axiological neutrality is a moral duty inherent in
intellectual honesty. Transgressions of this imperative
may of course originate in dishonesty, but also in
honest error. Here is a famous example of an in-
voluntary confusion between facts and values chosen
from the field of economics. After the law of marginal
utility was discovered in the 1870s, some of the greatest
economists at the time (such as Edgeworth and von
Wieser) thought they could scientifically justify an
egalitarian policy. The law of marginal utility, from
which contemporary price theory originates, shows
that when the stock of a good possessed by an agent
grows, the subjective utility (satisfaction) for this agent
of each additional unit of the good diminishes. The
first unit is used to satisfy the most urgent need, the
second one a less urgent need, the third one a still less
urgent need, and so on: each additional unit is
allocated to the satisfaction of less and less urgent
needs. From this law is deduced the fact that, all other
things being equal, the greater the quantity of money
(monetary income) possessed by an agent, the smaller
the subjective utility for this agent of an additional
unit of money. Conversely, the smaller the monetary
income of an agent, the greater the subjective utility of
an additional unit of money. It would then seem as if
the following reasoning could be made on purely
empirical grounds: if the State decides to reduce the
inequalities of income by a monetary transfer from the
rich to the poor, and if this transfer does not reduce
production (i.e., does not have any adverse effect on
work and investment), then the total utility of society
will grow, since the utility lost by the rich will be less
than that gained by the poor. Robbins (1935) has
shown that this deduction is not scientific: the law of
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marginal utility can only be applied to one agent, and
does not enable us to make comparisons of utility
between persons. It is thus impossible to deduce from
this law the proposition that the utility of the income
taken from the rich is smaller than the utility of the
income given to the poor. This proposition is an
ethical value judgment—a preference given to what
the poor gain over what the rich lose—that has been
confusedwith a factual proposition. In order to deduce
the egalitarian policy, this ethical value judgment is
indispensable.

3. An Objection Against Axiological Neutrality

Strauss (1953) has raised an important objection
against the weberian imperative of axiological neu-
trality: if value judgments are not scientific (see
impossibility (a) in Sect. 1), then they are not based on
reason and are thus arbitrary; but if value judgments
are arbitrary, why should they be obeyed? Why should
social scientists respect the moral imperative of axio-
logical neutrality? Furthermore, if values are arbitrary
then scientific activity is also arbitrary since it requires
a series of value judgments (see Sect. 2). In other
words, if the logical foundation of axiological neu-
trality is accepted, then the rational basis for the
formulation of value judgments is undermined, and
scientific activity becomes utterly arbitrary. The ideal
of neutrality is supposed to protect science from the
unwarranted interference of value judgments, but it
results in the destruction of science since it implies that
the selection of scientific problems and the practical
utilization of science are purely arbitrary. According
to Strauss, in order to avoid these nihilistic conse-
quences the foundation of axiological neutrality must
be questioned, and it must be admitted that a science
of morals, a science of value judgments is possible.

Very briefly, a reply to this argument of Strauss is
that the impossibility scientifically (empirically) to
derive any value judgment does not imply that these
judgments are necessarily irrational. The notion of
rationality is not limited to the empirical domain.
There also exists a rationality of norms, of values, an
axiological rationality in the sense of Boudon (1995): a

value can be justified by reasons, by arguments whose
soundness and validity can be rationally discussed.
Just because value judgments cannot be established on
a purely empirical basis does not mean that they are
arbitrary. It is true that among the advocates of
axiological neutrality are authors believing in the pure
irrationality and subjectivity of values (like Weber
himself), but there are also among them authors
defending the rationality of values (Boudon 1995,
Rothbard 1997).

See also: Ethics and Values; Explanation: Conceptions
in the Social Sciences; Knowledge, Sociology of;
Positivism, History of; Positivism: Sociological; Scien-
tific Culture; Scientific Reasoning and Discovery,
Cognitive Psychology of; Sociology, Epistemology of;
Sociology: Overview; Theory: Sociological; Values,
Sociology of; Weber, Max (1864–1920)
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New

‘New’ Eugenics, The: Role in Society

1. Introduction

With the continued progress of the Human Genome
Mapping Project to identify all the genes in the body
and the technologies that are developing from it, there
is renewed concern about eugenic applications. Eu-
genics means using science for the qualitative and
quantitative improvement of our genetic constitution.
The subject was initiated by the Ancient Greeks and
developed enthusiastically by a Victorian scientist,
Francis Galton, with considerable support from his
cousin Charles Darwin in the latter half of the
nineteenth century (Kevles 1995). Its scope has in-
creased enormously since the recent revolution in
molecular genetics. Genetic databases can be easily
obtained for individuals either before or at birth, and
are being constructed for entire populations; and
genetic markers are being developed to predict risks of
developing cancer, diabetes, early heart attacks, and
dementias. These markers can be used for diagnosis to
see if the early embryo possesses deleterious alleles
predisposing to disease or even carries personality
‘traits’ such as a tendency to become alcoholic, obese,
or neurotic in later life. Such embryos can be discarded
without the need to terminate pregnancy in favor of
ones with ‘better’ genetic endowments leading to the
concept of ‘designer babies.’ Genetic markers can also
be used in childhood to predict the likelihood of
developing common diseases in later adult life and this
may lead to discrimination by insurance industries,
employers, adoption agencies, and other state insti-
tutions.

The past history of eugenics has been appalling,
with gross abuses in Germany between 1933 and 1945
when sterilization and mass extermination were per-
formed. Revulsion generated by the laws of any state
that interferes with people’s reproductive choices or
freedoms—whether for the theoretical purpose of
improving the ‘gene pool’ or for other reasons such as
the current demographic policy of China to restrict
one child per family leading to changes in the gender
ratio—has led to eugenics acquiring an evil reputation
(Duster 1990).

However, the new genetic technologies are here to
stay. To prevent such abuses for the future there have
to be mechanisms to regulate these new techniques
when applied to medical and social problems.

2. The Need for Regulation

The new eugenics requires regulating the varied and
powerful social applications that are being developed,
for example, ‘designer’ childbirth, cloning, disease
prediction, insurance, industry, etc. Society will expect
rules and laws to protect them from the excesses of
overenthusiastic doctors and scientists, and from the
greed and ambition of global corporations (Rifkin
1999).

Society’s response to the new developments is not
going to be easy. There is a variable and fine line that
demarcates law from ethics. The line separates what
can be left to individuals to choose for themselves
from what requires enforcement by the law. The law
and rules of professional bodies related to eugenics at
present are a mass of inconsistencies. One problem is
that major public interests such as education, health,
and welfare, which should be the proper concern of
law, are so intertwined with the realm of private and
individual interests of the family. The latter could be
left to individuals to work out for themselves based on
their own wishes, needs, and preferences. For the
future we will have to balance the practical appli-
cations arising from the new research against the need
to protect both individuals and society from its
dangers; and to resolve in some way the many conflicts
of values that will arise.

Law is needed to negotiate between fact and value,
and should be firmly based on reason and judgment
(Brownsword et al. 1998). But unfortunately the facts
and techniques are changing all the time from month
to month. One regulatory body, the UK Human
Fertilisation and Embryology Authority, developed a
set of rules to cover the use of human embryos
produced by test-tube fertilization. But these rules do
not specifically apply to embryos produced by nuclear
transfer techniques. As of 1999 there is at present no
UK legislation in force specifically directed at human
cloning. When human cloning was banned in the
USA, laboratories there started to use enucleated egg
cells from the cow for transfer of a human nucleus to
make cow–human hybrids. So the law may have to be
changed again; and just as quickly the scientists will
find a way round it.

The problem is likely to get worse as the demand for
new treatments of fertility is constantly increasing.
This is partly because there is a continuing fall in the
number of babies available for adoption and a growing
tendency for women to delay motherhood to establish
their careers first until they reach an age when
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complications of childbirth are more likely to arise.
For example, the number of women undergoing in
�itro fertilization rose from approximately 12,000 in
1992 to 19,000 in 1994 in Western countries.

3. Regulatory Agencies

Legislators do not always understand the intricacies
of the science they are called upon to regulate. So sets
of regulatory agencies composed of a small group of
scientists, lay-people, and lawyers are set up to provide
recommendations and guidelines. These regulatory
bodies have proliferated and range from local hospital
ethical committees to national ethical committees to
international bodies such as the UK Human Genetics
Advisory Commission, the Advisory Committee on
Genetic Modification, the UK Human Fertilisation
and Embryology Authority, and the European Medi-
cines Evaluation Agency. It is not surprising that with
the numbers involved they are already starting to give
confused or contradictory advice. To give one ex-
ample: the UK Alzheimer’s Disease Genetics Con-
sortium have drawn up guidelines for what they
consider to be the best possible practice for the genetic
diagnosis of Alzheimer’s dementia. They propose that
before genetic testing informed consent should be
obtained from the patient but the results should not
usually be given back to the patient, except under the
most exceptional circumstances, and then only after
the appropriate counseling. However, another body,
the Association of British Insurers, have demanded as
a part of their genetic policy that for the purchase of
insurance products of greater than £100,000 the results
of genetic tests should be declared to them. A third
body, the UK Human Genetics Advisory Commis-
sion, recommended a moratorium for two years on the
use of genetic information for insurance purposes until
one can find out what actuarial relevance it may have.
But this was not adopted—it was considered by
Government that the insurance industry should man-
age its own affairs without the need for interference
(Galton and Ferns 1999).

Additional problems of leaving ethical decisions
involving the genetic technology to locally interested
consortia is that wider issues may be overlooked. For
example, apo-E genotyping has been in use as an
important diagnostic aid for blood fat disorders in
hospital clinics worldwide for the past decades. This
information, now available in casenotes and medical
reports, can be used to predict the occurrence or
diagnosis of Alzheimer’s dementia in some of the
patients who were tested (Galton and Krone 1991).
There is no clear policy for confidentiality of these
records or how they should be used. Who should have
access to the information? The individuals were
initially tested for a different condition, namely a
cholesterol transport disorder. Should they or their
first-degree relatives be now told of the expected risks

of developing a dementia. Or should their primary
care physician be informed of the results? Or should
the results just remain undisclosed in the hospital
records?

In this article some of the other questions and
problems that regulation or legislation can give rise to
will be presented. The answers will necessarily be
evasive, and no solutions are easy to implement. But
the responses can vary according to whether pro-
fessional ethical codes, moratoria, referenda, or legis-
lation are deemed appropriate.

4. Regulation for Industry

By the year 2010 ideas derived from the Human
Genome Mapping Project may account for sales of
$60 billion worth of products per annum; that is half
the international sales of the pharmaceutical industry
in 1992. New genetic knowledge translated into
products will make a profit in almost any marketplace
in the developed world. The profit motive is already
starting to threaten the spirit of collaborative en-
thusiasm and cooperation in the fields of scientific
research. To give just one example: there is a primitive
tribe of hunter-gatherers, the Hagahai, living in a
remote and inaccessible mountain range of Papua
New Guinea. There was a suspicion from epidemio-
logical studies that some of them were making anti-
bodies to a virus that can cause a cancer of the blood,
leukemia. Cells were taken from a young man of the
tribe and cultured in the laboratories of the National
Institutes of Health (NIH) in Bethesda, MD, USA.
The cells were indeed found to be making antibodies
and the NIH researchers were quick to see the profits
to be made out of them. They applied for patent rights
relating to the cell line. It was agreed that the Hagahai
should receive some (unspecified) share of any com-
mercial profits arising from the ‘invention.’ In 1996 the
patent was officially disclaimed by the NIH after a
heated international controversy developed about the
exploitation and biocolonialism of primitive peoples
(A. Pottage in Law and Human Genetics, Brownsword
et al. 1998).

It can be seen that cells and genes of remote rural
peoples are becoming the intellectual property of
corporations and government institutions that hope to
use the proceeds to fund their genetic and research
laboratories. They claim in justification that free
market incentives and the profit motive are the best
and most efficient way to advance types of basic
medical research which are very costly.

4.1 Databases

The Icelandic parliament passed a bill in December
1998 to make it legal for a private company, deCODE
Genetics, to acquire a comprehensive database con-
taining the very detailed medical records of almost the
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entire population of Iceland, about 270,000 persons.
This database is of vital interest because it contains
large family trees for the vast majority of the popu-
lation, and the records have been kept meticulously
up-to-date. Iceland has an isolated population with
very little immigration for the best part of 1,000 years.
It is therefore an ideal population to investigate for the
genetic basis of disease. deCODE Genetics, largely
funded by American investors, has signed a contract
with the Swiss pharmaceutical giant, Hoffman La
Roche,worth about $200million giving them exclusive
access to the database to search for the genetic origins
of 12 common diseases. It could be considered that the
entire population of Iceland is being turned into a
biomedical research commodity with a large com-
mercial potential. The DNA part of the database is
now being collected and will cover about 90 percent of
the Icelandic population. Opposition to the bill was
based on three major arguments. (a) There would be
no individual signed consent for transfer of the health
information to third parties and this would constitute
an unwarranted invasion of privacy. (b) It may lead to
loss of trust in the confidentiality of the doctor–patient
relationship even if the health information were to be
encrypted before the transfer. (c) Finally a monopoly
was being given to one company to pursue this
research. The project will cost about $150 million—
more than twice the entire research budget for Iceland.
So proponents argue that a private company is needed
to fund the project since no governmental agency
would have the marketing experience or readiness to
float such a venture. The bill was finally passed and the
DNA part of the population database is being
assembled (Galton and O’Donovan 2000).

Such accurate and extensive medical records com-
bined with a matching DNA bank could provide a
Cornucopia to uncover the genetic origins of many
diseases and be of inestimable health benefit to
Icelanders as well as other populations. But if the
database were to fall into the wrong hands it could
provide yet another means for discrimination against
an ‘undesirable’ orminority element in society. Passing
the act also broke one of the fundamental principles of
scientific research: that any research plans have to be
evaluated and approved by an independent ethics
committee before recruitment of patients should be-
gin. deCode managed to convince the Icelandic
government to pass the laws which avoided the
necessity for review by a Bioethics or data protection
committee. The government claimed that the act
resulted from an informed democratic decision, but
only 13 percent of the nation considered themselves to
have a good enough grasp of the nature of the bill
according to a Gallop poll conducted in November
1998. The act was passed by the Icelandic parliament
before the public really understood all the issues. A
provision in the bill ensures that the database will
remain anonymous and therefore informed consent is
not necessary. This then raises the problem that if

some Icelanders are found to possess genetic variants
that predispose them to a serious and treatable
disorder they will not be told about it. Yet it is the
doctors duty to inform such patients, so clearly the
database is not going to be as anonymous as initially
promised. The more genetic technology that is intro-
duced into society, especially by Industry, the more
important it becomes to protect the rights of indi-
viduals from becoming subservient to either state
procedures or becoming exposed to market-led com-
mercial forces (Berger 1999).

5. Regulation of Home Genetic Testing

‘Do-it-yourself’ tests for detecting pregnancies or
genetic identification of paternity have been a recent
commercial success. The discovery that genetic vari-
ants that predispose to some types of inherited forms
of cancer has provoked widespread public interest.
Demands for home tests by the public have been partly
satisfied by commercial laboratories. Tests for genetic
variants that cause a rare cancer of the large bowel
have been put on the market and performed by a
private company La Corp (Baltimore, MD, USA)
after referral by a doctor. Many inadequacies and
errors were found in the use of this service. In a study
conducted in 1995, 177 patients were tested but only
19 percent received genetic counseling before the test
to explain what was going to happen. Only 17 percent
provided informed consent to have the test. In 32
percent of the cases the referring doctor misinterpreted
the test results. Some patients at risk of developing the
cancer were given false negative results because the
tests were not done on affected family members to see
which particular genetic variant occurs in that family.
The scope for misapplication and misinformation of
patients and creation of public anxiety in view of the
other variable factors that can influence the final
outcome are enormous. Yet already other commercial
DNA-based tests are appearing. One developed by
Oncor has received recent Food and Drugs Admin-
istration (FDA) approval in the USA to be used for
risk prediction for the recurrence of breast cancer.
Clearly regulation and tests of quality for the use of
these measurements in the marketplace are going to be
required for the future to protect the public from
errors and the generation of unnecessary anxiety
(Galton and Ferns 1999).

6. Life and Health Insurance: Disease Prediction

In its simplest form life or health insurance is a way of
relieving the harmful effects of chance events such as
disease or accidents. By pooling the modest premiums
from a large number of people who are at the same
risk, this can provide resources for making large
payments to those who suffer harm or damage.

Standard insurance forms represent voluntary con-
tracts between an individual and the insurance com-
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pany and ask details about recent medical treatment,
medical conditions, and family medical history. In-
surance companies may require medical examination
or consent for access to medical records. Assessment
of risk plays a part in making the insurance contract
and it is for the proposer to disclose the information
required or otherwise withdraw from the contract.
Failure to disclose is likely to lead to a void contract in
case of a claim.

There are several ways such health or life insurance
could be organized. There are basically three types of
models: solidarity, mutuality, or altruism. Insurance
based on solidarity takes no account of the different
levels of risk that individuals bring to the pool;
premiums are set at a uniform level, or based on the
ability to pay. The British National Health Service is a
good example of this type. Insurance based on
mutuality relates the premiums to be paid to the level
of risk each person brings to the common pool. The
premiums will therefore vary with risks involved. A
car driver with a clean driving record obtains a lower
premium for car insurance than drivers with a careless
record. This is perhaps fair because the bad driver
could have taken more trouble to avoid the accidents.
Conversely, penalizing someonewith higher premiums
through no fault of his or her own because they have
inherited some faulty genes seems unfair—it is like
financially punishing them for their skin color. Every-
one from birth onwards has the chance of contracting
one of a variety of afflictions that could be associated
with defects in their DNA, but not all of these will
come to light. Calculation of such risks can be difficult,
and risk prediction for disease in life and health
insurance may draw heavily on the genetic details of
the person. Finally, insurance based on altruism
argues that an individual should not be penalized for
the chance inheritance of unfavorable genes over
which he or she has no control, and that if anything
health insurance as an instrument of social justice
should be made cheaper not more expensive for them.
This would be a noncommercial operation and would
probably require that government provides some sort
of a support system.

In theUKmost life insurance is commercially organ-
ized and based on mutuality, whereas most health
insurance in the UK is organized by the National
Health Service, based on solidarity. For life insurance
this means that the insurers try to adjust the premiums
to match the risks involved. For single gene disorders
such as the muscle wasting disease (Duchennes’
muscular dystrophy) or cystic fibrosis, this is not
difficult to do since if the individual possesses the bad
genes he�she will almost certainly go on to develop the
disease. The usual underwriting practice of insurance
companies is to accept people with a family history of
Huntington’s disease who have not been tested but to
charge them higher premiums. People known to carry
the gene for Huntington’s disease are usually refused
cover (although they can obtain considerably better

annuity rates if they retire because their life expectancy
is reduced). However, for more complex disorders
such as heart attacks, diabetes, or high blood pressure,
the calculated risks are far more uncertain. Genes may
be involved not in causing the disease, but in con-
ferring a predisposition or susceptibility to the disease.
Prediction of risks will be uncertain because of two
major factors: (a) the disease will often not become
apparent unless certain environmental conditions are
encountered and (b) there is a variable interaction
among genes that can modify the severity of the
disease. A women carrying the susceptibility genes for
diabetes mellitus may not manifest the disease until
she becomes pregnant. The pregnancy in some way
tips her into the diabetic state and her blood sugars rise
and she passes sugar in her urine. After the pregnancy
the diabetes disappears, but may recur at a later date
as the women ages or becomes obese. As an obese
personwith diabetes she may sometimes see the disease
disappear if strict dieting results in weight loss. How
then should her premiums be adjusted if the declared
aims are to take risks into account? As a general rule
the risk is calculated at the time of taking out the
insurance—if not diabetic at the time then no increased
premium is applied.

The insurance industry in the UK has already laid
out guidelines for the disclosure of genetic tests before
the purchase of life insurance, disability income
insurance, and critical illness cover. The Association
of British Insurer’s code of practice (UK) recommends
that for purchase of life insurance up to a total of
£100,000 which is directly linked to a new mortgage
for a private dwelling, the results of any genetic tests
must be reported but may not be taken into account by
the insurance company. It is implied that for sums
greater than £100,000 such genetic tests will be taken
into account and the premiums adjusted accordingly.
Companies insist that premiums paid must truly reflect
the extent of risks of disability. Otherwise people at
high risk will purchase higher claim policies and stand
to make a financial gain out of the premiums paid by
the lower risk individuals. This would be robbing the
common pool of people of their money paid as
premiums. The insurance industry is a commercial
organization and cannot subsidize one type of policy-
holder who may withhold information on his�her
genetic risks by charging the rest of the policyholders
more than the appropriate premiums. The insurance
industry calls this ‘adverse selection’ or ‘ antiselection’
and although their arguments are rather bureaucratic
in tone they are socially very important. There is
already evidence that antiselection operates on the
purchase of insurance products at rates above
£100,000. However, if after genetic testing you cannot
obtain a mortgage, this may discourage one from
starting a family. This can result in an indirect eugenic
effect.

Insurance companies in the UK cannot make
applicants take genetic tests but if a test has already
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Table 1
National attitudes and laws for the use of genetics in the insurance industry

The Council of Europe Convention on the protection of Human Rights and Biomedicine (1997) prohibits
discrimination on the grounds of a person’s genetic constitution and allows predictive testing to be carried out only
for medical purposes. Unfair discrimination with respect to genetic make-up is prohibited under the Convention.
Current signatories are (in alphabetical order): Czech Republic; Denmark; Estonia; Finland; France; Greece;
Iceland; Italy; Latvia; Lithuania; Luxembourg; Moldova; Netherlands; Norway; Portugal; Romania; San Marino;
Slovakia; Slovenia; Spain; Sweden; The former Yugoslav Republic of Macedonia and Turkey. Slovenia and
Slovakia have both also ratified the Convention.

Australia
LISA’s (Life, Investment and Superannuating Association of Australia Incorporated) Draft Policy on Genetic
Testing (1997): calls on insurers not to initiate genetic tests. Results may be requested if they exist but should not
form the basis of preferred risk underwriting. Strict confidentiality is required. LISA hopes to have its draft policy
endorsed by the Australian Competition and Consumer Commission in due course.

Austria
1994 law stipulates that neither employers nor insurers are able to obtain or request the results of genetic analysis
on their employees, candidates, policyholders, or insurance applicants.

Belgium
The first European country to enact legislation on the subject of genetics and insurance. The condition is that
genetic data cannot be transmitted.

Canada
Canada’s Human Reproductive and Genetic Technologies Act was introduced in 1996 but failed to complete its
passage through Canada’s Parliament. If enacted it would have prohibited 13 unacceptable uses of new human
reproductive and genetic technologies although none of these applied to insurance. It is thought likely that similar
legislation will now be introduced in the near future.

Denmark
The Danish Insurance Contracts Act (1997) does not allow insurers to ask for or use genetic information or use
information about their relatives. Danish law is unusual in prohibiting hereditary information to be collected, while
allowing genetic testing related to existing diseases or illnesses for risk evaluation purposes. Danish insurers must
register personal information kept on policyholders and there are restrictions on the use of such data.

France
April 1994, The French Federation of Insurance Companies made the announcement that for a period of five years,
its members would not use genetic information when determining applicants’ insurability, even if favorable genetic
information was brought by the applicant.

Hong Kong
The Hong Kong Federation of Insurers has set up working parties to consider the issues relating to genetic and
HIV testing. Traditionally Hong Kong has followed legislative changes in the UK and, latterly, the USA; but it
aims to ensure consistency with accepted international standards while maintaining its reputation as a territory with
an objective and modern legal framework.

Netherlands
A five-year moratorium which expired in 1995 was extended indefinitely with the provision that it can be cancelled
at any time with two years notice. Insurers have agreed to abstain from ordering genetic tests or using existing
genetic information for policies below a certain level (NGL 300.000)

New Zealand
Existing genetic test results may be used to assess risk but an insurer cannot request a test.

Norway
Norwegian law prohibits requesting, receiving, possessing, or making use of genetic information.

United Kingdom
ABI Code of Practice on Genetic Testing (1997): ABI member companies will not ask applicants to undergo genetic
tests or offer reduced premiums for negative tests. Ratings must be based on a relevant and reliable genetic test
indicating an increased risk.
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Human Genetics Advisory Commission (1997): has recommended that insurers should ‘respect a moratorium on
requiring disclosure of results of genetic tests’ and is continuing its investigation of employment and insurance
issues.

United States of America (USA)
The Human Genome Privacy Act (proposed in 1991 but never enacted): expanded the provisions of the then
Privacy Act to cover genetic testing. It requires a government agency to permit an individual to inspect and have a
copy of any genetic information the agency maintains about that individual. It also prohibits a government agency
from disclosing genetic information except to the individual or the individual’s representative, when the individual
has authorised disclosure, or as otherwise authorized under the Act. The Act allows unauthorised disclosure:
(a) within an agency for official use, (b) to a medical professional for use in connection with care or treatment of the
individual, (c) for specified health and safety reasons, and (d) as directed by a court. Although not enacted, this
proposed legislation points to society’s concern with protecting the privacy of medical information.

The states of Arizona, California, Colorado, Florida, Indiana, Louisiana, Maryland, Minnesota, Montana, New
Hampshire, New Jersey, New York, North Carolina, Ohio, Oregon, Tennessee, Virginia, and Wisconsin prohibit or
restrict the use of genetic test information for nontherapeutic purposes, including insurance underwriting.
Effectively, individuals cannot be denied coverage, have a policy canceled, or be charged a higher premium based
on their genetic characteristics.

been taken the result must be given to the insurer if it
asks for that information. If a genetic test is taken after
the policy has been bought the insurer cannot ask for
the results. For example, a woman aged 30 years with
a known mutation in the breast cancer gene (BRCA1)
may have a seven-year reduction in life expectation. If
she has had the genetic test the insurers would expect
her to pay a higher premium. The new genetic tests for
chronic illness such as diabetes, dementias, or
Parkinson’s disease may profoundly affect the pur-
chase of long term care insurance or critical illness
cover by individuals and leave many people unpro-
tected when they come to need most help. In the future
the state will probably have to intervene to provide
some form of protection for such people.

Insurance companies often decline to insure against
pre-existing conditions. Does the possession of a
liability gene for, say, Alzheimer’s dementia constitute
a pre-existing condition? Do such people, although
healthy now, come into the category having a disease?
If having a genetic defect counts as a disease, then the
whole population would come into a disease category.
We all possess some deleterious genetic variants, but
they may never come to light as disease unless we
encounter a particular set of environmental con-
ditions. However, risk discrimination by insurers
could be the slippery slope leading to a social under-
class on the basis of their genetics who will find it
impossible to afford any form of health or life
insurance (Law et al. 1998).

To deal with this problem of ‘adverse selection,’ the
European Council at Strasbourg in their document on
Human Rights and Biomedicine (1997) stated that
‘any form of discrimination against a person on the
grounds of his or her genetic heritage is prohibited.’
But there is already some evidence that insurance
companies are dealing unfairly with relatives of fami-
lies where a genetic disease occurs. The data come
from a postal survey of 7,000 members of seven
different British support groups for families with

genetic disorders such as cystic fibrosis, Huntingdon’s
disease, and muscular dystrophy; and a sample of
1,033 members of the general public (Law et al. 1998).
The response rate to the postal questionnaire was
rather low as is usual with the number of question-
naires that are currently being circulated. About 13
percent of respondents who represented no actuarial
risk on genetic grounds, either being healthy carriers
or being altogether unaffected, had perceptions that
they had been discriminated against on the basis of
their family history. They were asked to pay higher
premiums or were refused insurance outright. This
may have been simply due to confusion or ignorance
about genetic disease on the part of the medical
officers employed by the insurance company; or
possibly a way for them to try to avoid adverse
selection of people who they thought were at increased
risk of an inherited disease. Or it may be the respon-
dents thought they were being victimized by their
family history when in fact this was not the case.
Clearly the claims for actuarial fairness by the in-
surance industry and the claims for social justice by
the European Council will require new forms of
regulation to clarify this problem. One possible sol-
ution might be to set up a type of state insurance
scheme rather like the National Health Service so as to
avoid penalizing individuals who have been given a
bad genetic constitution through no fault of their own.
In this case compensation would be paid by the more
fortunate members of the rest of society who through
no merit of their own inherited a good set of genes.
Private insurance would still have a place alongside
the State Insurance Scheme in the same way that
Private Medicine operates alongside the NHS. But to
many people it appears fair for the state to redistribute
resources from the genetically lucky to the genetically
‘underendowed.’

The responses of other European countries to the
problem of adverse selection and genetic discrimi-
nation are presented in Table 1.
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In the USA where health insurance is commercially
organized and based on a mutuality model, many
people have no health insurance at all. A great deal of
recent legislation has aimed to restrict the use by
health insurers of genetic tests and more broadly of
any ‘genetic information.’ Federal legislation enacted
in 1996 forbids insurance companies from using even
family history to exclude people from schemes for
group health insurance. The state of New Jersey has
gone further and bans the use of genetic information
for any insurance or employment purposes without
written consent of the person involved. They have not
suggested any practical measures to prevent adverse
selection but appear to be making it easier for some
groups to obtain health insurance. This is to prevent
the trend for health care in the USA being converted
from a social service to an economic commodity, sold
in the marketplace and distributed on the basis of who
can afford to pay for it (Pokorski 1997).

See also: Darwinism: Social; Ethical Issues in the
‘New’ Genetics; Eugenics as an International Move-
ment; Eugenics as the Basis of Population Policy;
Eugenics, History of; Eugenics in Asia; Eugenics in
Europe; Genetic Counseling: Historical, Ethical, and
Practical Aspects
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New Religious Movements

1. Definition

The concepts of ‘newly arising religion,’ then ‘new
religion,’ entered Japanese vocabulary after the Se-
cond World War when restrictions imposed on re-
ligions other than state Shinto were lifted (Inoue 1991,
Mullins et al. 1993). Around the late 1960s, western
scholars began to use the term ‘new religious move-
ment’ (NRM) to describe (a) religions that were new to
the West, although, like Tibetan Buddhism, they could
have existed for hundreds of years in another part of
the world; and (b) religious organizations referred to
in the media and popular parlance as ‘cults’ or ‘sects,’
and which, had they emerged earlier, the scholars
themselves would continue to classify as cults or sects.

There are a number of problems related to the use of
the term. First, it does not refer to all new religious
groups (the United Reformed Church, e.g., would not
be called an NRM although it only came into being in
1972 as the result of a merger between English
Presbyterians and Congregationalists). Second, some
groups classified as NRMs protest that they are not
new but can claim a heritage of hundreds of years.
ISKCON (the International Society for Krishna Con-
sciousness), e.g., traces its lineage through the
sixteenth-century monk, Chaitanya Mahaprabhu. In-
terestingly, in Japan those movements which have
appeared since 1970 are now referred to as ‘new New
Religions’—and Christian groups are referred to as
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new religions (Mullins et al. 1993). Third, several
groups deny that they are religions; many prefer to call
themselves spiritual, philosophical, or educational;
some, such as the Rae� lians, are avowedly atheistic.
NRMs can, however, be defined loosely as new in so
far as they have become visible in their present form
since World War II, and religious in so far as they
address at least some of the questions of ultimate
concern that traditionally have been addressed by
more established religions—questions such as ‘What is
the meaning of life?’ ‘Is there life after death?’ ‘Is there
a God?’

A further problem has arisen from political battles
arising out of the conflicting images of the movements
that are constructed by several categories of persons
(Barker 1995). The media, who tend to be interested in
the more sensational aspects of a group, and anti-
cultists (see below), who disseminate only negative
accounts, both use the terms ‘cult’ or ‘sect.’ Scholars,
in their desire to give as objective an account as
possible, had introduced the term NRM partly to
distance themselves from the blanket condemnations
associated a priori with the label ‘cult.’ This, however,
led to accusations from anticultists that the scholars’
use of the concept was an insult to ‘genuine religion’
and little more than an attempt to whitewash the
movements. By the late 1990s, this had resulted in a
preference among some scholars and the movements
themselves to use the less discriminating terms ‘alter-
native’ or ‘minority religions.’

2. Numbers

The number of NRMs is unknown and will, of course,
differ according to the precise definition that is used. It
is, however, possible that in the West there are around
1,500 groups—more if all the ‘self religions’ are
included (see Religiosity: Modern). Several thousand
more may be found in Latin America, the former
Soviet Union, and throughout Asia, including the
Indian subcontinent. It has been estimated that over
10,000 new religions are to be found in Africa,
although many of these are referred to more frequently
as African Independent Churches.

The number of members is even more difficult to
assess. There are a few large, international movements
(Soka Gakkai claims around 10,000,000 members
worldwide; Scientology claims over 8,000,000 have
taken one or more of its courses); but there are
probably less than 100 groups in the West with more
than 1000 adherents; the majority are small, local
groups with no more than 50 or so followers at any one
time. The difficulty in obtaining accurate figures is
confounded by the fact that most movements have
various levels of membership, ranging from the fully
committed, who may live with and work for their
movement, to ‘sympathizers’ who might belong to
more than one group (especially within the New Age

or Human Potential movement). Furthermore, both
the NRMs and their opponents tend to exaggerate
membership figures, the former because they wish to
be seen as more successful than they really are, the
latter because they want to exaggerate the threat that
the movements pose, and because adherence to a
brainwashing thesis (which claims members are re-
cruited by irresistible and irreversible mind-control
techniques) leads them to deny the high turnover rate,
with large numbers of converts deciding to leave after
a few months’ membership (Barker 1989).

3. Variety

Perhaps the most important generalization to be made
about NRMs is that one cannot generalize about
them. There have, of course, been new religions
throughout history, including early Christianity, early
Islam, and early Methodism. But while most of the
movements that arose in previous times were offshoots
of the prevailing traditions in their society of origin,
the range of traditions, permutations, and com-
binations to be found within the current wave of
NRMs is without precedence. This may in part be
explained by the dramatically increased social and
geographical mobility, the phenomenal expansion of
the mass media, and various other processes subsumed
under the rubric of postindustrial globalization. Thus,
one can find those brought up in, say, the Judaeo–
Christian tradition deciding to join (from, respectively,
the Hindu, Buddhist, Shinto, or Islamic traditions) the
Brahma Kumaris, Nichiren Shoshu, Mahikari, or
Hizb ut-Tahrir. There are, moreover, NRMs that
draw on the beliefs and practices of Wicca, Paganism,
Occultism, and Esotericism; others have turned for
their inspiration to modern philosophies and ideo-
logies, psychological and psychoanalytic theories, and
astrology; yet others owe much to ideas to be found in
science fiction writing (Barker 1989, Melton 1992,
Miller 1995, Robbins 1988).

Some NRMs, such as the Unification Church, have
relatively systematic theologies; others consist of what
seems to outsiders to be a jumble of uncoordinated
pronouncements. Practices include chanting, medi-
tation, ritual magick, dance, formal liturgy, and group
therapy. Some members of NRMs live together in
rural communes, others live separately in high-rise
apartments. Life styles may be ascetic or hedonistic.
Attitudes towards women, children, and the outside
world vary. Some groups indulge in sexual orgies,
others practice celibacy. Some are rich, others poor.
The movement’s organization may be democratic or
authoritarian. The leader may be seen as a guru,
teacher, prophet, Messiah, god, or God. He (or
sometimes she) may perform miracles, may channel
messages from Ascended Masters, or may be in touch
with aliens from another planet. Some NRMs are
destructive, others benign. Most have positive effects
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some of the time for some of their members and
negative effects at other times for others.

Attempts to classify NRMs have been largely
unsuccessful, the sheer variety having made elegant
typologies such as thatwhichWilson (1970) elaborated
for the largely Christian-based sects of the nineteenth
century well nigh impossible. The most effective
attempt has been Wallis’ distinction between ‘world-
rejecting,’ ‘world-affirming,’ and ‘world-accommodat-
ing’ new religions (Wallis 1984).

4. Characteristics

There are, nevertheless, certain characteristics that are
commonly found among NRMs merely because they
are both new and religious. First, new religions, by
definition, are composed of first-generation members,
and converts to any religion tend to be more zealous
than those born into their religion. Second, the
membership is usually atypical of the general popu-
lation; e.g., during the 1970s, NRMs in the West
appealed disproportionately to young adults from
middle-class backgrounds. The movements had, thus,
an enthusiastic, healthy, well-educated, but inexperi-
enced membership with few responsibilities. Third, the
founder frequently wields charismatic authority, being
unconstrained by rules or tradition, and unaccount-
able to anyone (except, perhaps, God). Fourth, NRMs
often embrace dichotomies that allow little qualifi-
cation. The world is divided unambiguously into
‘them’ vs. ‘us’ people; ‘true’ vs. ‘false’ beliefs; ‘good’
and ‘godly’ vs. ‘evil’ and ‘satanic’ morals and practices;
and time is split between ‘before’ vs. ‘after’ significant
events such as conversion or the coming apocalypse.
Fifth, NRMs, given that they present an alternative to
the status quo, commonly are regarded with suspicion
and�or antagonism by the host society. Understand-
ably, such fears have been reinforced by horrific
incidents such as the mass suicides and�or murders
associated with the Peoples Temple (Guyana 1978),
the Branch Davidians (Waco 1993), the Solar Temple
(Quebec, Switzerland, and France 1994�5), Aum
Shinrikyo (Tokyo 1995), and Heaven’s Gate (San
Diego 1997).

5. Changes

A sixth characteristic of NRMs is that they are likely
to change far more rapidly than older, more es-
tablished religions. Taking demographic factors alone:
youthful converts get older; the arrival of a second
generation will mean not only that resources (time and
money) have to be devoted to their care and social-
ization, but also that they are likely to question many
of the beliefs and practices their parents had adopted.
As children cannot be expelled as easily as stroppy
converts, the movement could have to adapt its beliefs

and practices. Furthermore, charismatic leaders die,
their authority usually being replaced by a more
predictable and accountable leadership. Many of the
sharp boundaries that distinguished the NRM from
the rest of society become permeated by qualification
and accommodation, and the movements that survive
tend, though not always, to merge less noticeably into
the pluralistic smorgasbord of contemporary demo-
cracies.

6. Cult-watching Groups

During the 1970s, there arose a number of organi-
zations devoted to exposing the perceived dangers of
NRMs in an attempt to have them controlled or
outlawed completely. These became generically
known as the anticult movement (ACM) (see Bromley
and Hadden 1993). Originally many of the members of
the ACM were worried relatives of converts who
believed that their loved ones were in danger, but they
were soon joined by others, including ex-members and
persons such as lawyers, private detectives, politicians,
mental health professionals, and counselors who
developed a specialist interest in NRMs. Anticultists
range from persons who have engaged in forcible
‘deprogramming’ for thousands of dollars (a practice
now rarely carried out in the West, although still
prevalent in Japan), to those who merely attempt to
educate the general public through literature, lectures,
and counseling. By the 1990s, the American Family
Foundation had become the largest and most pro-
fessional such organization. Alongside the ACM,
there also developed a counter-cult movement that
criticizes the beliefs of NRMs. Among the most active
of these are the Dialogue Centres in Europe, and the
Watchman Fellowship in the USA.

Other groups, such as INFORM, based at the
London School of Economics, RENNER at the
Universities of Copenhagen and Aarhus, and
CESNUR, in Turin, are more scholarly in their
orientation, with the largest collection of material
being housed at the University of California, Santa
Barbara under the direction of Gordon Melton.
Several Government Enquiries have been com-
missioned to look into the activities of the NRMs. The
Eastern European, French, Belgian and, to a lesser
extent, German reports have tended to rely either
solely or predominantly on anticult resources and to
recommend the movements should be restricted, while
the Swedish, Dutch, and Ontario reports have paid
more attention to scholarly research, and tend to share
the position of the British and US governments that
NRMs should be treated in law like any other religions
unless they are found guilty of criminal malpractice.

See also: Charisma and Charismatic; Charisma: Social
Aspects of; Millennialism; Religion and Youth; Re-
ligion:DefinitionandExplanation;Religion:Evolution
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and Development; Religion, History of; Religion:
Morality and Social Control; Religion, Sociology of;
Religiosity: Modern; Weberian Social Thought, His-
tory Of

Bibliography

Barker E 1989 New Religious Mo�ements: A Practical Intro-
duction. HMSO, London

Barker E 1995 The scientific study of religion? You must be
joking! Journal for the Scientific Study of Religion 34(3):
287–310

Bromley D, Hadden J 1993 The Handbook on Cults and Sects in
America (Parts A&B). JAI Press, Greenwich, CT

Inoue N (ed.) 1991 New Religions: Contemporary Papers in
Japanese Religion 2. Institute for Japanese Culture and
Classics, Kokugakuin University, Tokyo

Melton J G 1992 (original edn. 1986) Encyclopedic Handbook of
Cults in America. Rev. edn. Garland, New York and London

Miller T (ed.) 1995 America’s Alternati�e Religions. State
University of New York, Albany, NY

Mullins M R, Susumu S, Swanson P L (eds.) 1993 Religion
and Society in Modern Japan. Asian Humanities Press,
Berkeley, CA

Robbins T 1988 Cults, Con�erts and Charisma. Sage, Newbury
Park, CA

Wallis R 1984 The Elementary Forms of the New Religious Life.
Routledge & Kegan Paul, London

Wilson B R 1970 Religious Sects: A Sociological Study.
Weidenfeld & Nicholson, London

E. Barker

Newcomb’s Problem

Newcomb’s problem is a decision puzzle whose dif-
ficulty and interest stem from the fact that the possible
outcomes are probabilistically dependent on, yet
causally independent of, the agent’s options. The
problem is named for its inventor, the physicist
William Newcomb, but first appeared in print in a
1969 paper by Robert Nozick. Closely related to,
though less well known than, the Prisoners’ Dilemma,
it has been the subject of intense debate in the
philosophical literature. After more than three de-
cades, the issues remain unresolved. Newcomb’s prob-
lem is of genuine importance because it poses a
challenge to the theoretical adequacy of orthodox
Bayesian decision theory. It has led both to the
development of causal decision theory and to efforts
aimed at defending the adequacy of the orthodox
theory.

This article surveys the debate. The problem is
stated in Sect. 1. Arguments for each of the opposed
solutions are rehearsed in Sect. 2. Sect. 3 contains
a sketch of causal decision theory. One strategy for
defending orthodox Bayesianism is outlined in Sect. 4.

1. The Problem

There are two boxes on the table in front of you. One
of them is transparent and can be seen to contain
$1,000 dollars. The other is opaque. You know that it
contains either one million dollars or nothing. You
must decide whether to take (a) only the contents of the
opaque box (call this the one-box option); or, (b) the
contents of both boxes (the two-box option). You
know that a remarkably accurate Predictor of human
deliberation placed the million dollars in the opaque
box yesterday if and only if it then predicted that you
would choose today to take only the contents of that
box. You have great confidence in the Predictor’s
reliability. What should you do?

2. Opposed Arguments

There is a straightforward and plausible expected
value argument for the rationality of the one-box
choice. If you take only the contents of the opaque
box, then, almost certainly, the Predictor will have
predicted this and placed the million dollars in the box.
If you choose to take the contents of both boxes, then,
almost certainly, the Predictor will have predicted this
and left the opaque box empty. Thus the expected
value of the one-box choice is very close to $1,000,000,
while that of the two-box choice is approximately
$1,000. The one-box choice maximizes your expected
value. You should therefore choose to take only one
box.

But there is also a straightforward and plausible
dominance argument supporting the two-box choice.
The prediction was made yesterday. The $1,000,000 is
either there in the opaque box or it is not. Nothing that
you do now can change the situation. If the $1,000,000
is there, then the two-box choice will yield $1,000,000
plus $1,000, while the one-box choice yields only the
$1,000,000. And if the opaque box is empty, there is no
million dollars to be had: the two-box choice gives you
$1,000, the one-box option leaves you with no money
at all. Whichever situation now obtains, you will be
$1,000 better off if you take both boxes. The two-box
choice is your dominant option. You should therefore
choose to take both boxes.

Care must be taken in applying the second ar-
gument, for dominance reasoning is appropriate only
when probability of outcome is independent of choice.
Example: Nasty Nephew has insulted Rich Auntie
who threatens to cut Nephew from her will. Nephew
would like to receive the inheritance, but, other things
being equal, would rather not apologize. Either Auntie
cuts Nephew from the will or she does not. If she does,
Nephew receives nothing, and in this case prefers not
having apologized. If she does not, then Nephew
receives the inheritance, but once again, prefers in-
heritance with no apology to inheritance plus apology.
Does a dominance argument give Nephew reason to
refrain from apologizing? Clearly that line of thought
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is fallacious. It ignores the fact that whether or not
Nephew is cut from the will may depend upon whether
or not he apologizes.

Does this observation vitiate the two-boxer’s appeal
to dominance? That depends on what one means by
‘dependence.’ What the Predictor did yesterday is
certainly probabilistically dependent on what you
choose today. The conditional probability that the
opaque box contains $1,000,000 given that you choose
the one-box option is close to one, while the con-
ditional probability of the $1,000,000 being present
given that you choose to take both boxes is close to
zero. But yesterday’s prediction is causally indepen-
dent of today’s choice, for what is past is now fixed and
determined and beyond your power to influence. We
are used to these two senses of dependence coinciding,
but Newcomb’s problem illustrates the possibility of
divergence when, for example, there is reliable in-
formation to be had about the future. Armed with the
distinction, two-boxers maintain that dominance re-
asoning is valid whenever outcomes are causally
independent of choice.

The dominance argument can be made even more
vivid by considering the following variation on the
original problem. The opaque box has a transparent
back. Your dearest friend is sitting behind the boxes
and can see the contents of both. Your friend is
allowed to advise you what you should do. What
choice will your friend tell you to make? Obviously: to
take both boxes. Now it would be irrational to ignore
the advice of a friend who has your best interests at
heart and who you know is better informed than you
are. And should not the fact that you know in advance
what your friend would tell you to do in this variation
of the problem determine your opinion about what to
do in the original version?

One-boxers reply that the kind of agent who follows
the friend’s advice, and two-boxers in general,
will very likely finish up with only $1,000. ‘If you’re so
smart’, they taunt, ‘why ain’cha rich?’ Two-boxers
may counter that Newcomb’s problem is simply a
situation in which one can expect irrationality to be
rewarded. If ‘choosing rationally’ means no more than
choosing so as to maximize expected reward, it may
seem hard to see how such a response can be coherent,
but see Gibbard and Harper (1978), Lewis (1981b).

3. Causal Decision Theory

Those two-boxers who are skeptical that orthodox
Bayesian decision theory of the kind developed in
Jeffrey (1983) can deliver the right answer to
Newcomb’s problem face the challenge of providing
an account of rational decision making consistent with
this judgment. By the early 1980s several indepen-
dently formulated but essentially equivalent versions
of an alternative account had appeared. (See, for
example, Cartwright (1979), Gibbard and Harper
(1978), Levi (1975), Lewis (1981a), Skyrms (1982),

Sobel (1978). According to this alternative account,
now widely referred to as causal decision theory
(CDT), calculations of expected value should be sensi-
tive to an agent’s judgments about the probable causal
consequences of the available options. The differences
between this causal theory and orthodox Bayesian
decision theory are perhaps best appreciated by
proceeding from a definition of expected value that is
neutral between the two accounts.

The notion of expected value relates the value
assigned by an agent to an option A to the values the
agent assigns to the more particular ways w in which A
might turn out to be true. All parties to the debate
agree that the expected value V(A) of an option A is a
probability weighted average of the values of these
various w. That is:

V (A)��
w

V (w).P
A
(w)

where P
A

is the probability function that results when
the agent’s subjective probability function P is revised
so as to accept A. Where the theories differ is on the
method of probability revision deemed appropriate to
this context. According to the orthodox Bayesian
theory, the appropriate method is revision by con-
ditionalization on the option A:

V (A)��
w

V (w).P (w�A)

whereas causal decision theorists maintain that for
each w the weight should be given by the probability of
the subjunctive conditional: if A were chosen then w
would be true. This conditional is usually abbreviated
A��w. Thus:

V (A)��
w

V (w).P (A��w)

That these two definitions of expected value do not
coincide is far from obvious. But in fact they do not
coincide because they cannot. David Lewis, one of the
co-founders of CDT, demonstrated the impossibility
of defining a propositional connective �� with the
property that for each A, C the probability of the
conditionalA��C equals the conditional probability
of C given A. (See Lewis (1976) and Counterfactual
Reasoning, Quantitati�e: Philosophical Aspects and
Counterfactual Reasoning, Qualitati�e: Philosophical
Aspects.)

But the divergence of these two definitions is best
seen by applying them to Newcomb’s problem. There
are two options: the one-box choice (B

�
) and the two-

box choice (B
�
); and four possible outcomes: receiving

nothing (N ), receiving $1,000 (K ), receiving
$1,000,000 (M ), or receiving $1,001,000 (i.e., ‘getting
the lot’ L). Assume that the values you assign to these
outcomes are given by the dollar amounts, and
suppose finally that you have 99 percent confidence in
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the Predictor’s reliability, i.e., that you assign the con-
ditional probabilities: P(M�B

�
)� 0.99, P(N�B

�
)�

0.01, P(L�B
�
)� 0.01, P(K�B

�
)� 0.99.

Then on the orthodox account:

V (B
�
)�V (M ).P (M�B

�
)�V(N ).P(N�B

�
)� 990,000

V (B
�
)�V (L).P (L�B

�
)�V(K ).P(K�B

�
)� 11,000

and so according to the Bayesian theory the one-box
choice maximizes expected value.

Before the causal theory can be applied, prob-
abilities must be assigned to the relevant subjunctive
conditionals: B

�
��M, B

�
��N, B

�
��L, and

B
�
��K. The first of these, B

�
��M, is the con-

ditional: ‘If you were to take only the contents of the
opaque box, then you would receive $1,000,000.’ Now
this conditional is true if and only if the Predictor
placed the $1,000,000 in the opaque box yesterday.
Similarly the conditional B

�
��L: ‘If you were to take

the contents of boxes, then you would receive
$1,001,000’ is true just in case the Predictor put the
$1,000,000 in the opaque box yesterday. It follows
that:

P (B
�
��M) �P (B

�
��L )�µ

P (B
�
��N )�P (B

�
��K )� 1�µ

where µ is whatever probability you assign to the
proposition that yesterday the Predictor placed
$1,000,000 in the opaque box. Thus:

V (B
�
) �V (M ).P (B

�
��M )�V (N ).P (B

�
��N )

� 1,000,000.µ

V (B
�
)�V (L).P (B

�
��L)�V (K ).P (B

�
��K )

� 1,000,000.µ�1,000

and so according to the causal theory the two-box
choice maximizes expected value. Note that these
assignments reflect the causal decision theorist’s ad-
vocacy of the dominance argument in a situation in
which outcomes are causally independent of choice,
for to say that C is causally independent of A is just to
say that P(A��C)�P(C).

There are a couple of delicate issues involved here.
First of all, one must resist the temptation to say such
things as:

The $1,000,000 is there in the opaque box, but if you were to
choose to take only the contents of that box, then the
$1,000,000 would not be there.

A thought to which one might be led by the
consideration is that:

If you were to make the one-box choice now, then the
Predictor, being so reliable, would have to have predicted
yesterday that that was what you would do today.

Of course these conditionals would be true if your
choice today had the power to affect the past, if, for
example, your choosing to take only one box could
somehow cause the Predictor yesterday to have pre-
dicted that that was what you would do. But that is not
so. Newcomb’s problem is not a story about backward
causation. The Predictor predicted what you will do,
but that prediction was not caused by what you will
do.

But of course the two conditionals above are natural
enough things to say. The point is not that this sort of
backtracking interpretation of the subjunctive con-
ditional is impossible—conditionals are sometimes
used in precisely this way. It is rather that backtracking
conditionals are not relevant to the present discussion,
for they fail to reflect causal structure. So let the causal
decision theorist simply stipulate that the choice-to-
outcome conditionals not be given a backtracking
interpretation. The truth-value of A��C is eval-
uated, roughly speaking, by supposing the antecedent
A to be true, and then determining whether the
consequent C follows from that supposition. ‘No
backtracking’ means that in supposing A to be true,
one continues to hold true what is past, fixed, and
determined. (For further discussion of these issues see
Counterfactual Reasoning, Quantitati�e: Philosophical
Aspects and Counterfactual Reasoning, Qualitati�e:
Philosophical Aspects.)

Second, it is reasonable to be suspicious of CDT’s
appeal to µ your present unconditional probability
that the $1,000,000 is in the opaque box. Given that
you know the Predictor to be highly reliable, the best
evidence you now have as to whether or not the
$1,000,000 is in the box is provided by your current
beliefs about what you will choose to do. So µ will
have a value close to 1 if you believe that you will take
only one box, and a value close to 0 if you think that
you will take both boxes. The value of µ thus helps to
determine your expected values, while at the same time
being determined in part by those expected values.
Some opponents of CDT (e.g., Isaac Levi) have found
this problematic, maintaining that agents cannot
coherently assign probabilities to the outcomes of
their own current deliberations, while one advocate of
CDT (Brian Skyrms) exploits this very feature of the
theory in giving a dynamic account of deliberation as
a kind of positive feedback mechanism on the agent’s
probabilities that terminates only as the agent’s degree
of belief that a certain choice will be made approaches
the value 1 (see Skyrms (1990)).

Further criticism of CDT has focussed on the
partition problem. As Levi has pointed out (1975), the
deliverances of CDT depend upon the particular way
in which outcomes are specified. CDT may prescribe
different courses of action when one and the same
choice situation is described in two different ways. So
unless there is some preferred way of partitioning
outcomes, CDT is inconsistent. Example: if the out-
comes in Newcomb’s problem are taken to be (1) you
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receive the contents of the one (opaque) box only, and
(2) you receive the contents of the two boxes, then
CDT can be made to prescribe the one-box choice, for
these two outcomes are clearly under your, the agent’s,
causal control.

Defenders of CDT take the moral of this to be that
outcomes to a well-posed decision problem must be
specified to a degree of detail that is ‘complete in the
sense that any further specification of detail is ir-
relevant to the agent’s concerns’ (Gibbard and Harper
1978). Some opponents of CDT consider this un-
necessarily limiting and a mark of the orthodox
theory’s superiority, for the evidential theory may be
applied in a way that is robust under various different
ways of partitioning outcomes (see, for example, the
articles by Levi and Eells in Campbell and Sowden
(1985)).

For a re-characterization of CDT that does not
mention causation, see Counterfactual Reasoning,
Quantitati�e: Philosophical Aspects and Counter-
factual Reasoning, Qualitati�e: Philosophical Aspects.
The most complete and sophisticated account of CDT
to date is to be found in Joyce (1999).

4. The Tickle Defense

The relation between Newcomb’s problem and the
Prisoners’ Dilemma has been noted and debated (see,
for example, Campbell and Sowden (1985)). But
whereas the Prisoners’ Dilemma has been discussed
widely by social and behavioral scientists in several
fields, the discussion of Newcomb’s problem has been
confined mainly to the philosophical literature. This
may be because the significance of the problem is more
purely theoretical than practical, but is perhaps due
also to the somewhat fantastic nature of the Newcomb
problem itself (in Richard Jeffrey’s (1983) phrase: ‘a
prisoners’ dilemma for space cadets’).

Less fantastic problems of the Newcomb type may
arise, however, in situations in which a statistical
correlation is due to a common cause rather than to a
direct causal link between the correlated factors. Thus,
for example, though it is well established that there is
a strong statistical correlation between smoking and
lung cancer, it does not follow that smoking is a cause
of cancer. The statistical association might be due to a
common cause (a certain genetic predisposition say) of
which smoking and lung cancer are independent
probable effects. (This is sometimes referred to as
‘Fisher’s smoking hypothesis’). If you have the bad
gene you are more likely to get lung cancer than if you
do not, and you are also more likely to find that you
prefer smoking to abstaining. Suppose you are con-
vinced of the truth of this common cause hypothesis
and like to smoke. Does the fact that smoking
increases the probability of lung cancer give you a
reason not to smoke?

Surely it does not. Smoking is, for you, the dominant
option, and it would be absurd for you to choose not
to smoke in order to avoid lung cancer if your getting
lung cancer is causally independent of your smoking.
Here CDT delivers what is, pretty clearly, the correct
answer. On the face of it this would seem to provide a
much more clear cut counter-example to orthodox
Bayesian theory than Newcomb’s problem.

But this is not clearly a counter-example at all. Here
the strategy of the defenders of orthodoxy has been to
argue that in this more realistic kind of problem, the
theory, correctly applied, prescribes the same choice as
CDT. Let S be the proposition that you smoke, and let
C be the proposition that you get lung cancer.
Although you know that smoking and lung cancer are
statistically correlated, it does not follow that C and S
are probabilistically dependent by the lights of your
subjective probability assignment. That is because you
will typically have further information that will screen
off the probabilistic dependence of C on S. In the
present example, this might consist of your knowing
that you have a craving to smoke. Let T be the
proposition that you have this craving or ‘tickle’
(the strategy being discussed is customarily refer-
red to as the ‘tickle defense’. Then P (C�T&S)�
P (C�T&notS ). Now since you know that you have the
tickle, P (T )� 1 and hence according to your prob-
ability assignment P(C�S)�P(C�notS ). The non-
causal probabilistic dependence of C on S has van-
ished (seeEells (1982)butnotealso the replybyJackson
and Pargetter in Campbell and Sowden (1985).

See also: Bayesian Statistics; Bounded and Costly
Rationality; Counterfactual Reasoning, Qualitative:
Philosophical Aspects; Counterfactual Reasoning,
Quantitative: Philosophical Aspects; Decision
Making: Nonrational Theories; Decision Support
Systems; Decision Theory: Bayesian; Decision
Theory: Classical; Game Theory; Game Theory and
its Relation to Bayesian Theory; Prisoner’s Dilemma,
One-shot and Iterated
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J. Collins

News: General

The communication of news has been part of a
storytelling tradition since time immemorial. Story-
telling to a recurring public is a way of making
common sense of the environment. Stories and news
about people, friends, and relatives have always passed
through the grapevine. Both news and rumor give
nourishment for social discourse; something that can
be adapted to local experiences in the company
of a small group of familiar faces (see Rhetorical
Analysis).

1. Definition and Background

In its modern and more formal usage ‘news’ refers to
certain types of texts produced by the personnel,
institutions, and methods of news media. The news
media today include news agencies, newspapers, news
magazines, radio and television, and Internet services.
Each medium has its own form linked to some means
of presentation, which is peculiar to their dominant
technology of dissemination. However, news journal-
ism also has some common features of content,
irrespective of medium, based on similar methods of
choosing stories, retrieving information, and of pre-
senting facts effectively.

A discussion over what are the typical contents of
‘news’ has been a part of news sociology for as long as
the subfield has existed, i.e., since the 1960s. There is
not as yet any widespread agreement as to the number
and kind of criteria. But researchers emphasize some
qualities of news texts more often than not. News is
supposed to tell something that has really happened

recently, to be important for the nation or for the
community, and to interest a substantial part of the
audience. Thus Mitchell Stephens (1997, p. 9) defines
news as ‘new information about a subject of some
public interest that is shared with some portion of the
public.’ Brian McNair (1998, p. 4) stresses that ‘news
claims to be (i.e., is presented to its audience as)
truthful statement about, or record of, some hitherto
unknown (new) feature of the actual, social world.’

Even so, journalists thrive on rumor but do not
necessarily publish all that they hear. Different media
may differ in what they consider a threshold for what
can be made public; sometimes depending on their
means of presentation, the risk of litigation, or on the
ideals of journalism media adhere to. News in popular
tabloids differs in many respects from news in tele-
vision and in the quality press.

News as a social habit existed before the first
newspaper appeared in Antwerp during a siege of the
city in 1605, and even before the printed word. Tidings,
rumor, and bits of information from near and far
away could be learned at certain places: in the corners
of a village square, in postal offices, in coffee houses
and taverns, in front of churches, at the harbor, in
parks etc. Gazetta was the name of a small Venetian
coin for the price of which you could purchase a news-
sheet carrying commercial and other news at the
Rialto Bridge in seventeenth century Venice. From the
sixteenth century, and long into the nineteenth cen-
tury, flysheets provided stories comparable to the
sensational tabloid news of today: romantic, adven-
turous, and melodramatic events; supernatural pheno-
mena; the royal court; executions, wars, and witchcraft
etc.

Regularly published newspapers, usually weeklies,
were established at the beginning of the seventeenth
century in England, the American colonies, Holland,
Denmark etc. They were operated by jobbing printers
who also doubled as postmasters and booksellers.
Since few, if any, journalists were employed, printers
took their news generally from other publications,
mostly from the capital, from foreign newspapers, and
from letters to the editor. With regularity of pub-
lication newspapers could report continuing stories,
largely as a series of minor incidents successively
published. Early newspapers almost exclusively used
foreign news. Censorship or the threat of censorship
made local news more dangerous to publish. Over
time, as censorship was eased or lifted, national news
stories became a more important part of the news
content (Wilke 1987).

Periods in national media histories are sometimes
linked to major changes in media technologies, in
economy, and to the size of the audience, which can be
compared, cross-nationally to some extent. Periodiz-
ation of the developing style and content of journalism
is often linked to changes in the political system where
the causal links are sometimes evident, sometimes
unclear. Commonly used labels in media histories are
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the early elite press, the party press, the mass press,
national public service vs. commercial broadcasting
etc.

The development of journalism was, until the mid-
nineteenth century, closely bound to the book trade, in
content as well as in authors. As the press expanded in
terms of the number of fully employed journalists,
journalism became more distinct. Divergent and seem-
ingly contradictory trends have been observed cross-
nationally. However, a general trend seems to be
toward more variety in journalistic genres and
methods of expression, especially after radio and
television became the fastest news media. In the USA
and in many countries of Europe two basic styles of
journalismhas been identified since themid-nineteenth
century, one discursive and another sensational. There
is simultaneously a tendency toward a ‘long journal-
ism’ with a slightly ‘top-down’ perspective, and an-
other toward a more grassroots-oriented ‘bottom-up’
populist perspective.

The first trend has produced stories set within a
wider frame of time and space. In a study of worklife
journalism, criminal and accident reporting in New
York Times, the Chicago Tribune and the Oregonian
between 1894 and 1994, Barnhurst and Mutz (1997)
demonstrated that reporting developed toward longer
stories, wider contexts, and more analysis. The
‘journalists identified individuals less often by name

The other trend—mainly for apolitical tabloids—
has been toward spot news as entertainment: centered
both on ordinary individuals and on celebrities set
within dramatized events where persons, actions, and
feelings are foregrounded. Benjamin H. Day, pioneer
of the tabloid genre from the 1830s, said that ‘News,
properly so called ... must generally tell of wars and
fightings, of deeds of death, and blood, of wounds and
heresies, of broken heads, broken hearts, of accidents
by fire or flood, a field of possessions ravaged, property
purloined, wrongs inflicted, rights unavenged, repu-
tations assailed, feelings embittered, and oppressions
exercised by nations, communities, or individuals’

newspapers in all kinds of political systems except the
totalitarian ones.

2. The News Paradigm

Social scientists often use changes in technology as an
index of wider social developments. Thus, the electric
telegraph—invented in 1844—and the practice of news

agencies have served a wide range of explanations of
why and how journalism has changed since the mid-
nineteenth century. This infrastructure is said to
produce alternately: the 24-hour news cycle, the
‘inverted pyramid form’ of presentation, and ‘ob-
jectivity’ in journalism. Ju� rgen Wilke (1984) found
e.g., that between 1856 and 1906 reported events that
had occurred in the past 24 hours increased from 11
percent to 95 percent in the German press. The
international news agencies like Reuters have been
described as pioneers of neutral reporting and of the
‘lead’ or the inverted pyramid form (Read 1999).
Likewise, Donald Shaw (1967) explained the alleged
fall of the party press in the USA in the 1880s as a
result of the increasing use and dependence on wired
and politically neutral news by the newspapers. Many
of these explanations have been challenged recently as
technological determinism, ignoring journalism as a
genuinely cultural phenomenon following its own
trajectory.

Richard Kaplan (1997) found, for example, that the
fall of the party press in Detroit did not coincide with
the increased use of wired news. Michael Schudson
(1978) interpreted the rise of ‘objectivity’ in journalism
as influenced by a philosophical pragmatism in con-
temporary USA at the beginning of the twentieth
century and by a detached professionalism in a
growing number of occupations at the time. The
canon of ‘objectivity’ became current in the late 1920s.
But even by the turn of the twentieth century estab-
lishing facts was an ideal in journalism. ‘Objectivity’ in
addition asked for balanced facts and opinions, which
required new discursive practices (see Journalism).

The US newspaper industry had an unprecedented
growth between 1880 and 1920 with widely expanding
circulation, which included new layers of society in the
informed public. In combination with previous break-
throughs in paper and print technology—which made
cheap copy prices possible—it transformed the press
into our first mass medium. The working environment
and the job definition of reporters as different from
writers changed rapidly (Schudson 1995), and the
audience easily became strangers as the circulation
area expanded. ‘Journalists were thus becoming some-
thing of a separate class, a separateness indicated by
increasing numbers of articles and lectures by journal-
ists intended to explain how the press worked’

This was also a time ripe with experiments in
journalism. The various ideals, values, criteria, defin-
itions, etc., which were eventually assimilated into the
modern idea of proper news, became a way of thinking
in journalism from the beginning of the twentieth
century. Høyer (1995) constructs a ‘news paradigm’
out of five distinct elements emerging in this period: (a)
the event, (b) the idea of neutral news criteria, (c) the
news interview, (d) the inverted pyramid method of
presentation, and (e) objectivity. This combination of
journalistic methods and genres appeared gradually as
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and more often by demographic group’ (Barnhurst
and Mutz 1997, p. 41). Many events nowadays do not
become newsworthy unless they fit into ‘a longer
body of interpretations and themes’ (Barnhurst and
Mutz 1997, p. 41). This development has been
possible by the mobilization of substantial journal-
istic resources, which again is dependent upon
advertising revenues and upon some ownership
concentration in the audience market.

(quoted in Huntzicker 1999, pp. 14–15). This tabloid for-
mula seems to have been employed in urban boulevard

(Dicken-Garcia 1989, p. 230).



separate social and cultural inventions over a period of
less than 50 years. The location of most innovations
was New York and London, which were also centers
of applied modern newspaper technology in the latter
part of the nineteenth century. The five elements can
be specified as follows:

accident, a meeting, a crime etc. which ideally shall
begin and end between deadlines. With regular news
services and the electric telegraph the time frame of a
new event became the 24-hour publication cycle.

(b)News criteria are the use of nonsubjective criteria
for the selection of news to be published.

(c) The news interview has now become the main
method of collecting information. It is a peculiar kind
of conversation where the information source feels
obliged to respond to inquiries, without the journalist
responding psychologically since the journalsist is
talking on behalf of a third—silent but more im-
portant—part: the public. This form of interview
became widespread in the US press during the 1870s
and 1880s and was at first met with outright disdain
from the elite, since it gave newspapers more control
of what should become public news (Schudson 1994)

(d) The ‘inverted pyramid’ is a rhetorical form. It
became a standard from the 1890s. The inverted
pyramid emphasizes fast and short presentation of the
event, in the headlines and especially in the opening
paragraph of the story, known as the ‘lead.’ The lead
contains the major facts and actors involved. The net
result of this method was stories lacking an internal
chronology with implied explanations. Stories were
supplied with chronologies turned downside up, and
written in a dry and down-to-earth style of language,
hiding the journalist as the author responsible for the
story. By the flexibility of computer technology the
lead technique in presentation has recently been
modified. Graphics, frames for facts and summaries of
previous events etc., serve as satellites to the main
story, and allow the journalist to start closer to the
chronological beginning of the reported event.

(e) Objectivity—or more succinctly ‘balance’ of
information from contending sources of infor-
mation—is obtained by using many different
authorities as sources. The number and variety of
information sources attributed is sometimes given as
the operationalized definition of ‘objectivity’ in jour-
nalism. This form of neutrality is different from the
scientific or philosophical idea of objectivity, where
the quality of data is methodically evaluated and
intersubjectively controlled by repetitive tests.

The ‘omnibus’ newspaper became the arena for
these diverse innovations; it became the answer to a
growing heterogeneity of newspaper readers and to
their diversity of interests. Increased advertising,
cheap newsprint, etc. allowed for more space for
journalism and for typographical experiments. The
sum of stories is implicitly supposed to tell the most
important of the latest events.

There are some apparent interconnections between
the diverse elements of the news paradigm. The electric
telegraph, which inspired the 24-hour news cycle, also
gave a time frame for news stories to be fresh and new,
which subdued long-winded histories with complex
cause and effects linkages. The event by definition
became something that happened in a very short time.
The emphasis on actuality, variety, brevity, and speed
easily inspires the inverted pyramid form of pres-
entation. When facts, events, and drama are fore-
grounded without any explicit interpretation by the
journalist, the trustworthiness of facts and opinions
becomes essential. The main method of gaining auth-
ority or ‘objectivity’ in journalism became the news
interview of expert and elite information sources.

3. Diachronic and International Perspecti�es

The technology and economics of news production
soon spread to many countries, while the diffusion of
‘the news paradigm’ lagged behind. The marked
expansion in circulation between 1880 and 1920
observed in the USA has e.g., been documented in
Denmark, Finland, and Norway (Thomsen 1972,

that it took several more decades before the US-
inspired news paradigm became widely adapted in
most European countries, except for the UK. In 1905
and 1908 major newspapers in Copenhagen and
Stockholm respectively adopted ‘American journal-
ism’ (Marzolf 1982), while Jean Chalaby (1996)
suggests the 1930s for France. Countries like Spain
and Russia lagged even further behind for obvious
reasons. The local press seems to lag behind the major
cities everywhere. The historical geography of chang-
ing journalism is different from the changing media
technology, even if the diffusion process has not yet
been mapped out in more detail.

The most common reason given for this cultural lag
between the Anglo-American world, Scandinavia, and
Continental Europe is the strong tradition of a party
press following a sustained period of censorship. In
France and the Germanies, for example, the original
ideal of a journalist was the mature gentleman of the

the world and interpreting trends in politics, arts and
science from a given philosophical position (Esser
1998). With regard to Central and Eastern Europe,
Owen V. Johnson (1999, p. 8) points to how journalism
overlapped with politics and literature from the latter
half of the nineteenth century to the Soviet period.
Young writers made their living as newspaper journal-
ists until they could make their mark as writers or
politicians. In contrast, the Anglo-American ideal was
the outgoing aggressive news hunter unbound by

These differences have been explained by the longer
periods of censorship in Continental Europe, which
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(a) The event may be defined as an interaction, an

Tomilla 1988, H�yer 1995). Scattered data suggest

press—the redakteur—commenting on the affairs of

political allegiances (K .ocher 1986).



Jean Chalaby (1996) focuses more on cultural
factors like the sharper hierarchy of literary genres in
France as compared to Britain, fostering a literary and
enigmatic journalism directed toward an elite public as
the interpretive community. This tradition continued
for decades after censorship was abandoned (Esser
1998, Johnson 1999). On the other hand, the in-
troduction of an authoritarian regime in democratic
Estonia 1933–40 did not prevent the breakthrough of
more modern and US-inspired journalistic methods
(Harro 2000). In Scandinavia the party press subsided
gradually somewhere in the 1970s and 1980s. But even
before journalistic objectivity was given priority over
alternative journalistic values, other elements of the
news paradigm were adopted. Nonseid and Høyer
(1998) found in a content analysis of four Oslo
newspapers 1908–30 only some traces of evidence for
Donald Shaw’s (1967) thesis that news agencies
influenced journalism more generally. They studied
occurrences of ‘the inverted pyramid,’ which became a
more common story telling method during the period,
both for wired and self-produced stories. But, except
for the wired news, a clear majority of news through-
out the period was still cast in different and older
forms of story presentation. The influence of news
agencies could be traced, but was weak. Alternative
cultural and political factors were apparently stronger.

The former USSR had different news criteria and
different concepts of autonomy in media. The media
should first of all be concerned with what the public
ought to know according to the communist credo. The
news should depict the party line as the guideline for
correct behavior. The staple news diet contained all
kinds of stories about economic and social progress
within socialist countries. Soviet news was not sen-
sational and rarely reported accidents of any kind.
TASS—the news bureau—provided between a third
and a half of the contents of published Soviet news. In
spite of this, events were not necessarily defined by the
24-hour news cycle. The timing of publication was
mostly bound to political routines and necessities (see
Mass Communication: Normati�e Frameworks). As a
reflection of this conception of what is news Halliki
Harro (2000) demonstrates in a recent content analysis
of Estonian newspapers 1920–99 that the ‘inverted
pyramid’ hardly existed during the Soviet period.

These international examples demonstrate a variety
that denies the simple connections between techno-
logical and cultural innovations claimed by techno-
logical determinists. Even if there may be some links
between media technology and the journalism, the
connection is certainly indirect and not synchronous.

Media technology seems to have diffused much faster
and more widely than innovations in journalism,
which is ‘part of, and responding to, a deeper cultural

4. News in Electronic Media

Radio news started gradually in the 1920s, first by
some amateur ham operators reading directly from
newspapers to an unknown public. Music, and to a
lesser extent lectures and humor, were the great
attractions of the new medium, not news. Until the
mid-1930s few journalists were assigned to radio news.
Only in 1934 did news become an independent
department in the British BBC (Schlesinger 1978).
Typically, at the beginning, news stories consisted of
short bulletins of wired news from major news
agencies.

From the outset the press tried hard to repress, and
later to control, radio news. The press in Europe most
often controlled the main news agencies from where
broadcasting corporations got most of their news. In
return for access to the wired news the press in the
1920s and early 1930s demanded that broadcasters
limit transmission to one news program at around 7.00
p.m., after listeners had got their evening newspapers.

Scarcity of frequencies regulated by the state, as a
common good, made public service broadcasting more
vulnerable to government control compared to the
press. Authorities were determined to avoid contro-
versial topics in radio. Political parties, trade unions,
and special interest organizations were thus not
welcome as topics or actors in the news. This made
radio news rather unrealistic and broadcasters became
the voice of some unidentified official establishment.

World War II broke most of these restrictions.
Backgrounds and interpretations were needed to make
sense of what happened and to bolster national
morale. Day-round bulletins, mixed with reportage
and interviews, now became the rule. Radio reporters
became identifiable persons, sometimes celebrities, as
they reported directly from the war theaters. Instru-
mental in this process was also the tape-recorder,
which came into use in 1939.

Television news started out as a copy of the cinema
newsreel, with presenters heard but not seen. But the
audience wanted to see the faces of announcers, who
eventually developed into the role of the anchorperson
and moderator. The anchorperson connected the
steadily differentiating parts of a televised news story:
a short announcement amounting to ‘headlines,’ a
lead-type message followed by interviews, reports
from eyewitnesses or reporters on location, and expert
comments back in the studio to wind up the story. A
study of 17 newscasts from eight countries identified
different styles of anchorpersons in Western Europe:
the ‘Germanic’ newsreader who briefly introduces the
topic and leaves the substance of information to field
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also produced a conception of ‘state-professions’ as
regulated by the authorities, different from the
Anglo-American system. By contrast to the US jour-
nalist the German redakteur demonstrated inde-
pendence by giving personal and informed opinions
which could deviate from more officially accepted
views.

movement’ (Schudson 1991, pp. 175–189).



reporters, as contrasted to the ‘Romance’ moderators
who provide lengthy transitions between stories and
subjective comments in the style of an editorial writer
(Heinderyckx 1993).

The Internet promises a lower threshold of access to
the distribution of news and views for the regular
public in the industrialized world. But to be effective as
a news channel it seems that the Internet so far must
rely on existing networks of people with special
interests. The news sites serve as points of convergence
both for a like-minded public internationally and for
all sorts of changing information and images within
specific topic areas (see Information Society). Within
finance and some scientific disciplines, the Internet
already serves as a major publishing channel or as a
marketplace for news. But for the moment it lacks the
ability to reach the broader audience during a regular
news cycle. For the Internet to become a general news
channel, its use must expand considerably above its
present level of penetration.

See also: Agenda-setting; Alternative Media; Broad-
casting: General; Celebrity; Entertainment; Inter-
national Communication: History; Journalism; Mass
Communication: Normative Frameworks; Mass
Communication: Technology; Mass Media: Intro-
duction and Schools of Thought; Mass Media, Politi-
cal Economy of; Mass Media, Representations in;
News Interview; Printing as a Medium; Public Rela-
tions in Media; Rhetorical Analysis
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S. Høyer

News Interview

The news interview is a central means by which
journalists gather information that will later be
worked up into finished news stories. It is also
employed as a finished news product in its own right,
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a basic form in which news is packaged for public
consumption. The latter usage is particularly im-
portant within contemporary broadcasting, as a sub-
stantial proportion of news and public affairs
programming now takes the form of a journalist in-
terviewing one or more public figures before the
media audience.

1. The News Inter�iew as a Genre

The news interview is a familiar and readily recog-
nizable genre of broadcast programming. Its basis in
comparatively spontaneous interaction distinguishes
it from the fully scripted narratives that comprise most
traditional news programs. The news interview also
differs from other interaction-based genres of broad-
cast talk (e.g., talk shows, panel discussions, etc.) by its
distinctive constellation of participants, subject mat-
ter, and interactional form. In a prototypical news
interview, the interviewer is known as a professional
journalist rather than a partisan advocate or celebrity
entertainer. Interviewees are public officials, experts,
or others whose actions or opinions are newsworthy.
The discussion normally focuses on matters related to
recent news events, is highly formal in character, and
is managed primarily through questions and answers.
The closest relative of the news interview is the press
conference, which shares all of these features, but
involves a large number of participating journalists
and is held at the behest of the public figure rather than
the news media (see Talk Show in Media; Tele�ision:
Genres).

2. Origins and Institutionalization

The news interview prototypically involves the con-
fluence of representatives of two important societal
institutions—journalism and politics. Accordingly,
the history of the news interview is deeply intertwined
with the co-evolution of these institutions.

Although it now seems quite natural for journalists
to interview elected officials and other prominent
public figures, it has not always been so. In the US,
interviewing was virtually nonexistent for the first
half-century of the nation’s existence. Institutions of
national government only gradually became publicly
accessible, and even as journalists were granted access
first to the House of Representatives and later the
Senate, verbatim quotations normally were prohibited
(Leonard 1986). The aloofness of government officials
was matched by the disinterest of most journalists.
Newspapers during this period were financed by
political parties and were vehicles for editorial opinion
rather than reportage in the contemporary sense.

The practice of interviewing can be traced to the rise
of the American penny press in the 1830s; the first
papers to devote themselves primarily to ‘news rather

than views’ and to employ reporters devoted to the
task of newsgathering. But published interviews with
public figures did not become common journalistic
practice until the late nineteenth century. This new
form of journalism first expanded rapidly in the US,
and then more slowly in England and other European
countries in part at the prompting of American
journalists in Europe. This expansion did not occur
without controversy—interviewing frequently was at-
tacked as an artificial and unduly intrusive journalistic
practice (Schudson 1994).

Although these criticisms would not disappear
entirely, the news interview became increasingly ac-
cepted as normal journalistic practice in the early
decades of the twentieth century. This development
roughly coincides with the growing stature and pro-
fessionalization of journalism, and the shift within
government from backstage intragovernmental nego-
tiations to public relations as tools of governance.
Accordingly, the three US presidents most responsible
for institutionalizing the presidential press confer-
ence—Theodore Roosevelt, Woodrow Wilson, and
Franklin Roosevelt—were each progressive reformers
with ambitious political agendas who used such
conferences to build public support for their policies.
The advent of television further increased the promi-
nence of news interviews and press conferences, as
weekly and eventually nightly news programs were
devoted to journalistic questioning of public figures.

In short, what used to be regarded as extraordinary
has become standard practice across the political
spectrum. Just as journalists were once criticized for
questioning public officials, now public officials are
subject to criticism if they fail to make themselves
sufficiently accessible to journalistic interrogations.

3. Contemporary Norms and Practices

The news interview is not merely a reflection of
journalistic and political institutions; it is also a social
institution in its own right. Conduct within the news
interview is organized around the roles of interviewer
and interviewee and is governed by a complex matrix
of social norms and conventional practices.

The most fundamental and pervasive characteristic
of news interview interaction is that it unfolds as a
series of questions and answers. This is both an
empirical regularity that typifies news interview talk
(Heritage and Roth 1995), and a social norm that the
participants are obliged to uphold (Greatbatch 1988).
The question–answer framework may seem obvious,
but its very obviousness makes it constitutive of the
news interview as a recognizably distinct form of
interaction. Moreover, underlying this normative
framework is a far less obvious substrate of practices
that are necessary to produce interaction in manifest
compliance with the question–answer norm (Heritage
and Greatbatch 1991). These practices include the
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systematic avoidance of a wide range of acknowledge-
ment tokens and other responsive behaviors (e.g., uh
huh, yeah, right, oh, really) which are absolutely
pervasive in ordinary conversation but which become
incongruous in a context where the parties are sup-
posed to restrict themselves to the actions of ques-
tioning and answering. Both the question–answer
norm and the practices that underlie it usually are
taken for granted by interview participants, but they
may become more fully conscious of the ground rules
at problematic or contentious moments, when those
rules may be appealed to explicitly as a means or
complaint or self-defense.

In building questions, interviewers are sensitive to
two further journalistic norms which are difficult to
reconcile. On the one hand, they are supposed
to remain formally neutral in their conduct. While
absolute neutrality is an unattainable ideal, inter-
viewers do strive to maintain a ‘neutralistic’ posture by
restricting themselves to just asking questions, avoid-
ing all forms of acknowledgement, and avoiding flat
assertions except as prefaces to a question (Clayman
1988) or as attributed to a third party (Clayman 1992).
On the other hand, interviewers are supposed to be
adversarial in their treatment of public figures and
should not allow the latter to use the interview as a
personal soapbox. Interviewers pursue the ideal of
adversarialness in part through the content of their
questions, raising matters that cut against public
figures’ own interests, and subjecting their previous
responses to challenge. Adversarialness is also pursued
through the underlying form of such questions
(Clayman and Heritage in press b)—for example, by
designing questions in ways that narrow the para-
meters of an acceptable response, by ‘tilting’ questions
in favor of one particular response over others, and by
encoding presuppositions that are difficult for the
interviewee to counter or refute. An important re-
source for these various forms of adversarialness are
the preliminary statements that interviewers often
make when leading up to a question. Such statements
are justifiable as providing ‘background information’
necessary to render the question intelligible to the
audience, but they can be mobilized in ways that allow
the interviewer tomaximize control over the discussion
agenda and exert pressure on recalcitrant interviewees.
The balance that is struck between the ideals of
neutrality and adversarialness is a signature that
distinguishes individual interviewers, the news pro-
grams on which they appear, and historical periods
characterized by dominant styles of interviewing.

Interviewees, in responding, face a different set of
cross-cutting pressures. Adversarial questions create
an incentive for evasive responses, encouraging inter-
viewees to be less than forthcoming or to shift the
discussion agenda in a more desirable direction.
However, the normative question–answer framework
obliges interviewees to answer straightforwardly, so
that failure to do so can be costly. Interviewers often

counter such maneuvers with probing follow-up ques-
tions and negative sanctions; audience members may
infer that the interviewee has some ulterior motive for
avoiding the question; and acts of evasion are often
singled out in subsequent news coverage (Clayman
1990). Accordingly, interviewees almost always design
their evasive responses in such a way as to minimize
these undesirable consequences (Clayman and Heri-
tage in press b). They may choose to sidestep the
question in an overt or explicit manner, which allows
for equally explicit forms of ‘damage control’—for
example, justificatory accounts and displays of def-
erence to the interviewer. Alternatively, when evading
the question covertly, they may take steps to obscure
what is transpiring—for example, by giving it the
surface form of an answer.

Many contemporary interviews involve multiple
interviewees who represent diverse and frequently
opposing viewpoints. The panel interview format is
attractive to broadcasters, not only because it pro-
motes varying degrees of dramatic conflict (Olsher in
press), but also because it creates a division of labor
that helps to reconcile the divergent ideals of neutrality
and adversarialness. With partisan interviewees play-
ing the role of adversary vis a� vis one another, the
interviewer is left free to act as an impartial catalyst.

4. E�ol�ing Styles of Questioning

Comparative research on the news interview remains
underdeveloped, but styles of questioning appear to
have changed substantially since the advent of broad-
casting. Journalists’ questions to public figures have
become less deferential and more adversarial during
this period. In US presidential press conferences, this
shift is apparent not only in the substantive issues
raised within questions, but also the manner in which
such questions are designed (Clayman and Heritage in
press a). Simple one-sentence questions have given
way to increasingly complex questions with extended
prefatory remarks. Questions have also become nar-
rower in focus, more blunt or direct, and more ‘tilted’
in favor of a particular answer. If this pattern reflects
a more general trend in interviewing, then journalists
have come to exert increasing pressure on interviewees
to address inconvenient, unflattering, or incriminating
topics.

The rise of adversarial questioning appears to have
developed somewhat differently in America and
Britain. In Britain, a robust tradition of government
regulation of broadcast journalism, coupled the ab-
sence of competition prior to 1958, combined to foster
a highly deferential style of questioning in BBC
interviews of the 1950s. When the BBC monopoly was
replaced by a duopoly in 1958, the resulting com-
petition fueled a sudden and dramatic increase in
adversarial questioning. In America, where govern-
ment regulation of broadcasting has been compara-
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tively minimal and where competitive pressures have
been present from the outset, adversarial questioning
has grown more steadily from a higher baseline.
However, at least for the case of questions to the
president, a sharp rise in adversarialness followed the
revelations of the Watergate affair and continued to
affect presidents in the post-Nixon era.

Whatever its causes, the rise of adversarial ques-
tioning has transformed the news interview into a
formidable instrument of public accountability. It is
now much more difficult for officials to make purely
self-serving statements in the context of a news
interview. However, this revolution has stimulated a
counter-revolution by politicians and public offi-
cials—increasingly sophisticated strategies of evasion,
aided by a burgeoning cottage industry of media
advisors and consultants. Moreover, because adver-
sarialness in news interviews is expressed to officials
directly and in public, it may be contributing to a
much broader development in Anglo-American cul-
ture: namely, a reduction in the social status accorded
to agents of government and other institutional
authorities, and a reduction in the social distance
separating such elites from ordinary citizens (see
Broadcasting: General; Journalism; News: General;
Political Communication).
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S. E. Clayman

Neyman, Jerzy (1894–1981)

1. Life

Jerzy Neyman was born of Polish parentage in
Bendery, Russia, on April 16, 1894. He entered the
University of Kharkov in 1912, studying mathematics
and statistics. His instructors included the famous
Russian probabilistic S. N. Bernstein, and his earliest
papers were in the then relatively new subject of
measure theory. Neyman also pursued teaching
graduate studies in mathematics in Kharkov from
1917 to 1921, interrupted very briefly by an arrest as an
enemy alien by the Russian government. In 1921,
Neyman left Kharkov for Warsaw and obtained (with
the help of Sierpinski) a position there that permitted
him to continue his studies, culminating in his doctoral
dissertation in 1923 on statistical problems in agri-
cultural experimentation.

After teaching in Warsaw and Cracow, Neyman
obtained a postdoctoral fellowship to study under
Karl Pearson at University College, London in 1925,
where he first met some of the leading statisticians of
his day, including W. S. Gosset (‘Student’), R. A.
Fisher, and Egon S. Pearson (the son of Karl Pearson,
and an important statistician in his own right). The
next year Neyman then obtained a fellowship from the
Rockefeller Foundation and studied in Paris,
attending mathematical lectures by Borel, Lebesque,
and Hadamard. During the summer of 1927 Neyman
returned to Poland, and resumed teaching at the
Universities of Warsaw and Cracow.

From 1928 to 1934 Neyman remained in Poland,
working in both applied and mathematical statistics.
He pursued a broad range of applied statistical
interests in agriculture, biology, chemistry, and socio-
economics, ultimately leading to his appointment as
head of the Statistical Laboratory of the Nencki
Institute of Experimental Biology. But at the same
time Neyman also continued to collaborate with Egon
Pearson, work that was to result in some of their most
important papers on the theory of statistical tests.

In 1933 Karl Pearson retired as Professor of
Statistics from University College. Although Fisher
was Pearson’s obvious choice as successor, the two
had for more than a decade been bitter enemies and, in
Solomon fashion, it was decided to divide the De-
partment in two: a Department of Genetics to be
headed by Fisher (as Professor of Genetics), and a
Department of Applied Statistics to be headed by
Egon Pearson. Not unnaturally, Egon Pearson im-
mediately invited his collaborator and friend Neyman
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to join him at University College in the new De-
partment of Statistics, initially as a Senior Lecturer
and later as Reader. Neyman accepted Pearson’s offer,
a decision that was to have profound consequences for
his career.

Despite the tensions that immediately arose between
the two Departments, Neyman initially remained on
cordial terms with Fisher (as evidenced both in their
personal correspondence and their 1934 exchange at a
meeting of the Royal Statistical Society during the
discussion of Neyman’s paper on confidence inter-
vals). But their personalities and scientific philosophies
were so different that conflict between the two was
inevitable. Neyman’s paper (1935) on the design of
experiments (which implicitly criticized some of
Fisher’s most important work) enraged Fisher, and
the clash between the two during the discussion of
Neyman’s paper led to a complete and permanent
severing of relations between them. (Neyman’s un-
fortunate 1961 retrospective polemic provides a useful
illustration of just how bitter the dispute between the
two became, although it exaggerates Fisher’s role
prior to the 1950s: after the first several years, Fisher
largely ignored Neyman in print rather than attacking
him until the middle of the 1950s.)

In 1937 Neyman toured the USA, lecturing both at
the U S Department of Agriculture (at the invitation
of E. Deming) and a number of major universities,
resulting in the offer of a position at the University of
California at Berkeley. Attracted by the opportunity
to build from the ground up a statistical group,
Neyman accepted the offer and permanently left
London for Berkeley in 1938.

Over the next several decades Neyman used his
intellectual gifts, force of personality, and inter-
national standing in the statistical community to make
the University of California at Berkeley one of the
leading centers of statistical research in not just the
USA, but the world. In 1955 the continuing expansion
of Neyman’s Statistical Laboratory led to the forma-
tion at Berkeley as an independent Department of
Statistics.

Throughout his career at Berkeley Neyman con-
tinued to vigorously promote statistics at the in-
ternational level as well in the USA; particularly
noteworthy in this regard being the institution of the
Berkeley Symposia on Probability and Mathematical
Statistics, held every five years from 1945 until 1970.
International visitors also came to Berkeley on a
regular basis, such visits often either arranged by, or
due to Neyman.

During his long life Neyman received numerous
honors, many of these coming after his retirement in
1961. (The retirement was in name only. In an unusual
exception to Berkeley’s rules regarding Emeritus
status, Neyman was permitted to continue as Director
of the Statistical Laboratory.) In addition to being
elected a member of the National Academy of Sciences
in 1964, Neyman was also elected as a foreign member

of the Royal Society, and the Polish and Swedish
Academies of Science. Other honors included medals
(the US Medal of Science and the Guy Medal in gold
of the Royal Statistical Society), and honorary doc-
torates (from Berkeley, the University of Chicago, the
University of Warsaw, the University of Stockholm,
and the Indian Statistical Institute).

Neyman remained active to the end, running a
weekly seminar at which many of his visitors and
guests spoke. He died in Berkeley, California on
August 5, 1981, after a brief illness.

2. Scientific Contributions

2.1 Hypothesis Testing

Although Neyman wrote papers in several areas both
prior to his collaboration with Egon Pearson, and
after his departure for the USA, the decade from 1928
to 1938, when he collaborated with Pearson, marked
the period of his most important and lasting con-
tributions to statistics. The first of these (Neyman and
Pearson 1928) introduced the concepts of two types of
error (type one and type two error), and the likelihood
ratio, using the latter to derive as special cases some of
the standard tests then in use. Ironically, in the light of
Neyman’s later violent opposition to Bayesian
methods, Pearson refused to be the co-author of a
second paper, drafted by Neyman (1929), because it
appealed to the use of prior probabilities. Despite this
disagreement, however, their collaboration continued,
and in the short period of six years (from 1933 to 1938)
they proceeded to lay the foundations of the modern
theory of hypothesis testing.

The paper of Neyman and Pearson (1933) on
statistical tests, formalized the process of hypothesis
testing by providing a clear mathematical framework.
In the case of simple hypotheses the Neyman–Pearson
lemma was stated and proved; and in the case of
composite hypotheses the concepts of similar and best
critical regions were introduced. Then, in a pair of
papers that appeared in 1936 they further advanced
the theory by introducing the concept of unbiased
critical region and illustrated the use of power curves
to compare tests (Neyman and Pearson 1936a). They
then discussed the role of sufficient statistics and the
novel concept of uniformly powerful tests (Neyman
and Pearson 1936b). Finally, in a last paper (Neyman
and Pearson 1938) they returned to the question of the
existence of unbiased critical regions.

2.2 Statistical Estimation

Neyman introduced the terminology of confidence
interval, in his 1934 paper on sampling (Neyman
1934). Originally Neyman deferred to Fisher’s priority
(Fisher 1930) in discovering the basic underlying idea
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(that one could find sets having coverage probabilities
independent of the parameter being estimated). But
after his break with Fisher, faced both with Fisher’s
criticism and indeed denial that Neyman’s confidence
intervals were fiducial intervals at all, Neyman pro-
ceeded on his own path, developing a complete theory
of confidence intervals (Neyman 1937).

2.3 Other Work

Neyman made many other important contributions to
mathematical and applied statistics. Notable examples
include his work on sampling theory, in particular
what is currently termed Neyman allocation in strat-
ified sampling (Neyman 1938). (Neyman notes in the
introduction to the paper that the problem was posed
to him during his lectures in 1937 at the US De-
partment of Agriculture, one of the proposes being
Milton Friedman) Other contributions included the
so-called ‘smooth’ goodness of fit tests, models for
contagion, BAN (best asymptotically normal) esti-
mation, and so-called C(α) optimal tests of composite
hypotheses. Much of his later work was applied and
done in collaboration with his long-time colleague and
friend, Elizabeth Scott.

3. Influence

It would be hard to overstate the impact that Neyman
had on both the subject of modern statistics and the
statistical profession. Although the English school of
statistics, led (among others) by Galton, Karl Pearson,
Weldon, Edgeworth, Gosset, Yule, and Fisher, both
transformed the subject and vastly extended its scope,
the process was undoubtedly hindered by concerns
and doubts regarding both its conceptual under-
pinnings and rigorous mathematical structure. By
advancing a purely frequentist setting for the subject,
Neyman made the subject palatable to those sus-
picious of its Bayesian roots; and by presenting it as a
natural branch of modern mathematics, using precise
definitions and presenting many of its problems in
purely mathematical guise, Neyman made it an at-
tractive area of research for many mathematicians.

This phenomenon was particularly striking in the
theory of confidence intervals. Fisher’s 1930 paper,
‘Inverse Probability’, in which the term ’fiducial
probability’ first appears, presents, in all essential
respects, a general theory of confidence intervals for
the one parameter case. (Fisher noted that in a wide
class of cases the probability integral transformation
could be inverted to provide a parameter-independent
probability statement concerning intervals containing
the parameter; the theory presented by Fisher even
contained a sample theory interpretation of the prob-
ability in question.) But, approaching the subject from
the perspective of inductive inference (as opposed to
what Neyman later termed ‘inductive behavior’),

Fisher perceived difficulties in the extension of his
approach to the multi-parameter case. Neyman, in
contrast, abstracting out what he believed to be the
mathematical essentials of the problem (the construc-
tion of sets that would contain a parameter with a
long-term frequency independent of all unknown
parameters), saw no difficulties in such an extension
and proceeded to propose one in his 1934 paper.
Fisher’s subsequent attacks and insistence that
Neyman’s confidence intervals were not fiducial
intervals in the sense intended by Fisher were then
seized on by Neyman, who was quite content from
then on to portray his own theory as one clearly
different from Fisher’s. (It is indicative of the mag-
nitude of the break between the two that is his 1937
memoir on confidence intervals, Neyman not only did
not cite Fisher’s 1930 paper, but in a final footnote
asserted that he had independently discovered the
confidence interval arising from the t-statistic in 1930.)
The conceptual and mathematical clarity of Neyman’s
approach eventually triumphed in statistical practice
and textbook presentations (although even today the
tension between the two approaches continues in the
guise of the conflict between conditional and un-
conditional inference).

Similarly, the mathematical elegance and clarity of
the Neyman-Pearson theory of tests made it the
standard mode of presentation of the subject in many
statistical textbooks despite Fisher’s equally vehement
opposition. (Fisher believed in, and indeed played a
crucial role in the development of statistical tests of
significance for a single null hypothesis, but thought
that when more than one hypothesis was in question,
parameter estimation rather than hypothesis testing
was indicated.)

Closely tied to the acceptance of Neyman’s ap-
proach was his impact on the statistical profession,
especially in the USA. Under Neyman’s leadership,
the Berkeley Statistical Laboratory attracted and
trained many of the leading figures in mathematical
statistics in the decades immediately after the war,
including (to name only a few) Erich Lehmann, Joseph
Hodges, David Blackwell, Henry Scheffe� , and Lucien
Lecam.

Many of Neyman’s papers from 1923 to 1945 are
conveniently collected in two volumes published in
1967 by the University of California Press, Berkeley
and Los Angeles: A Selection of Early Statistical
Papers of J. Neyman, and Joint Statistical Papers by
J. Neyman and E. S. Pearson.

See also: Estimation: Point and Interval; Fisher,
Ronald A (1890–1962); Significance, Tests of; Stat-
istics, History of
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Nietzsche, Friedrich (1844–1900)

Nietzsche was born on October 10, 1844, in Ro� cken
near Leipzig into a family with a long tradition of
pastors. A defining traumatic experience of
Nietzsche’s childhood was the illness and death of his
father, who died in 1849 of a brain disease; Nietzsche
feared suffering a similar fate his entire life. One year
later the pastor’s widow moved to Naumburg on the
river Saale (near Leipzig) with Nietzsche and his sister
Elisabeth, born in 1846. Having attended the mu-
nicipal boys’ school and the Gymnasium of the
diocese, the 14-year-old Nietzsche was awarded a
vacancy at the renowned state school Zur Pforte. Here
Nietzsche received thorough instruction and showed
extraordinary talent in ancient languages and German
literature. He composed, wrote poems and literary
treatises. The content and problems in the philosophy
of the later Nietzsche were prefigured in his writings at

school, which is borne out by early evidence—even
earlier than the remarkable essay on Fate and History
(1862). Texts from his tenth year of life onwards
inform us of Nietzsche’s intellectual development,
which took the form of a preoccupation with Christian
religion and morality, markedly influenced by a study
of Greek thought, and was pursued, for social and
cultural reasons, in a highly furtive and brooding
manner.

In the fall of 1864, Nietzsche began a course of
study in theology and philology in Bonn; in 1865 he
continued his study of philology in Leipzig and finally
decided against the theological career which had been
designated for him. Although an investigation con-
cerning Diogenes Laertius submitted for a university
competition was awarded a prize, Nietzsche had plans
for writing a philosophical dissertation concerning
Kant and even considered changing his field of study
to chemistry. Neither plan came to fruition. Instead,
following completion of his military service (1867–8)
with the mounted canoneers in Naumburg, the 24-
year-old student was unexpectedly named Professor of
Classical Philology at the University of Basel in
February 1869 with a recommendation from the
influential teacher Friedrich Wilhelm Ritschl.

After a brief tour in the Franco–German War,
broken off after some weeks due to severe illness,
Nietzsche applied in January 1871 for a vacant chair of
philosophy at the University of Basel, but without
success. Nietzsche had close contacts to his colleague
Jacob Burckhardt, whose course of lectures—later to
be published under the title Obser�ations of World
History—he attended in the summer of 1872. He also
maintained a friendship with Richard and Cosima
Wagner from the very beginning of his tenure in Basel.

In The Birth of Tragedy, his first publication,
Nietzsche interpreted Greek culture in the spirit of
Schopenhauer as the result of a reconciliation between
two drives which mutually cultivate and challenge one
another: the Apollinian, standing for those concepts
created and formed by art, and the Dionysian, being
the deeper lying, formless foundation of the existence
of its counterpart. Nietzsche believed that the theor-
etical approach to science beginning with Socrates and
continuing into the present was in crass opposition to
life, and hoped this approach might be overcome
through Wagner’s cultural-political plans. His am-
bition to act as a political author and educator of the
German people was formative for the composition of
five lectures On the Future of Our Educational In-
stitutions, as well as for a series of shorter essays which
were written between 1871 and 1873 and first pub-
lished in the posthumous works: Philosophy in the
Tragic Age of the Greeks, which influenced our view of
pre-Socratic philosophy decisively. On the Pathos of
Truth (1872) and Truth and Lie in an Extra-moral
Sense (1873) contain Nietzsche’s radical critique of
metaphysics and knowledge, which seeks to prove
both truth and knowledge to be measures set by
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humans. The Warning to all Germans (1873) was
conceived as a programmatic essay to accompany
Wagner’s opera festival in Bayreuth and raised the
demand for a kind of Machtpolitik under the aegis of
culture.

Between 1873 and 1876, Nietzsche published four
critical essays on culture and contemporary topics, the
Untimely Meditations: the first work contains a sharp
polemic against David Friedrich Strauss, who is
represented as the very model of cultural philistinism
in the academic establishment of the time. Nietzsche
came out against the historicism of the nineteenth
century in the second work and demanded a revision
of the value of history for human life, such that
historical inquiry might be placed at the service of the
living moment. In the third and fourth works, Arthur
Schopenhauer and Richard Wagnerare portrayed as
paradigmatic examples of the unique individual with a
heroic life, to which Nietzsche attached hopes for a
rebirth of culture as an aesthetic unity of all life
experience.

The first symptoms of physical illness had become
apparent during Nietzsche’s time at Pforta. Beginning
in 1873, Nietzsche was plagued by ever more frequent
migraine-like attacks which forced him to interrupt his
teaching. In addition, Nietzsche suffered from a
chronically upset stomach and severe pain in the eyes.
He took a leave of absence from the university for two
semesters in the fall of 1876, after various therapies
and several spa-visits showed no effect on his health.
The intensity and frequency of his attacks increased so
dramatically that in 1879, at only 34 years of age,
Nietzsche submitted a request for his dismissal from
the university. He obtained a pension settlement which
was unusually generous for the time, but nevertheless
extremely modest. Living on his pension from the
University of Basel, Nietzsche led an unstable, lonely
existence in constant search of favorable climates. He
spent his winters mostly on the French and Italian
Rivieras (Venice, Turin, Nice), his summers in Sils-
Maria in Engadin. With the exception of occasional
visits to Germany, his social contact was limited
almost entirely to correspondence with Lou von
Salome� , Paul Re� e, Franz Overbeck, Carl von
Gersdorff, and Heinrich Ko� selitz. Preoccupation with
the history of his own illness was to influence
Nietzsche’s concepts of ‘health’ and ‘illness’ as philo-
sophical and existential categories, and played a
significant role in his diagnosis of culture.

With the publication of Human, All-too-human in
1878, and following the final break with Wagner,
Nietzsche completed a transition to an independent
manner of thinking in the style of an exposing critique.
This committed him to a new literary style—a kind of
essay writing in nuce. In the aphoristic works Mixed
Opinions and Sayings (1879), The Wanderer and his
Shadow (1880) (both published in a 2nd edition as
Volume 2 of Human, All-too-human) and Dawn. With
Thoughts Concerning Moral Prejudices (1881),

Nietzsche achieved fundamental insights into the
origin, capacity, and importance of moral acts through
his genealogical and psychological method. He thus
arrived at a devastating result by showing the im-
morality of morals. With the loss of all transcendent
and historical certainties there could only be for
Nietzsche an ‘experimental philosophy’ founded on
the basis of the perspectivism of human existence, a
condition of the finite worldliness of human knowl-
edge and action. It is this ‘experimental philosophy’
which Nietzsche draws from physical experience in
The Gay Science (Books 1–4, 1882).

Nietzsche created his ‘ideal’ of a creative com-
bination of all human contradictions through the
literary rebirth of a Persian sage in Thus Spoke
Zarathustra (Parts 1 and 2, 1883, Part 3, 1884, Part
4 as a private publication). Here we find the concep-
tion of the U� bermensch or superman, as well as the
doctrine of the eternal return of the same. We also find
a theory of the will to power as the original unity of all
mental and physical strength and potential—a theory
intended to lend Nietzsche’s practical expectations of
a revaluation of all values a metaphysical foundation.

In the years 1886 and 1887 Nietzsche began a
retrospective of his previous works, some of which he
edited anew, added to, and prefaced. He thereby
consciously sought a connection to his previous critical
and disillusioning phase, begun with the first book of
aphorisms in 1878. Simultaneously, the most import-
ant critiques of morality appeared: Beyond Good and
E�il (1886) and On the Genealogy of Morals (1887). In
this last work Nietzsche advances the thesis that
Judeo-Christian religion has not only provoked a
revaluation of all values with its life-hostile morality,
but that—in an erstwhile established allegiance with
modern science—it threatened the future of humanity.
Nietzsche saw salvation from this threat in the
merciless destruction of the old values, which would
thereby both overcome nihilism and make a renewed
revaluation of values possible.

In 1887 came yet another serious deterioration in
Nietzsche’s health. He nevertheless wrote his Hymn
for Life at the end of the year, the only musical
composition he ever submitted to press, and was
extraordinarily productive in the months that fol-
lowed. In the spring of 1888 Nietzsche wrote The Case
of Wagner while continuing his main work, Will to
Power. In the course of the year 1888 he slipped into a
kind of ecstatic state which was hardly burdened by
sickness. This enabled him to be immensely pro-
ductive. Having broken off preparations for his main
work, Nietzsche concentrated with increasing haste on
other projects: a summary of the main themes of the
planned work, Twilight of the Idols (1889) and The
Antichrist (1894), a final reckoning with Richard
Wagner in Nietzsche contra Wagner (1894), the auto-
biography Ecce Homo (1908), and a late collection of
poems, Dionysian Dithyrambs (1894). Signs of a
growing public interest in Nietzsche’s work increased,

10649

Nietzsche, Friedrich (1844–1900)



and Georg Brandes held lectures on Nietzsche in
Copenhagen.

An expression of Nietzsche’s emotional state in this
period are effusive letters in which he predicts im-
manent decisions concerning his fate. He portrays
himself as playing the key role in these decisions.
There is evidence of a progressive loss of a realistic
view of himself by the end of 1888; Nietzsche seemed
to be in a delirium of exaltation. Texts and fragments
from the turn of the year document a gradual cross-
ing over into insanity. In January 1889 Nietzsche
experienced a mental breakdown, and he lived
thereafter in a kind of mental derangement. His
physicians’ diagnosis—until this day uncertain—was
progressive paralysis, that is, a continual decline of the
activity of the brain, presumably as the result of a
latent, long-term syphilis infection.

Following Nietzsche’s brief stay in the psychiatric
clinic in Basel and a year-long residence at the
psychiatric clinic in Jena, his mother selflessly took
over his care. Nietzsche himself was in a state of
progressive dementia and lost nearly all physical and
mental capacities in the course of the final 10 years of
his life. Nietzsche’s sister took over his care at her Villa
Silberblick in 1897, following the death of their
mother. Nietzsche’s sister’s relationship to the sick
man and her connection to his work were rather
ambivalent, however.

At the time of his death, on August 25, 1900, in
Weimar, Nietzsche had long since become a symbolic
figure in European literature. Today he is, as a
philosopher, the modern classic par excellence.

See also: Existential Social Theory; Historicism
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V. Gerhardt

Nomads/Nomadism in History

1. The Term ‘Nomadism’

Nomadism is a specific way of life practised in the dry
belt of the Old World (Fig. 1), a socio-ecological mode
of culture (sozioo� kologische Kulturweise) (Scholz
1995), whose internal processes, governing factors,
and external appearance essentially obey the elemen-
tary ‘law’ of safeguarding survival. Within the Old
World dry belt, nomadism was able to re-appear in
new and original forms, at all times and places,
fundamentally separate from the evolutionary stages
of sedentary life. Nomadism is oriented towards living
‘in’ and ‘with’ nature, rather than dominating and
exploiting it; as such, it represents a region-specific
mode of subsistence that makes optimal use of
ecological possibilities and sociopolitical conditions in
order to survive. Thus it is an elementary, constitutive,
and independent component of the cultural and social
evolution of this dryland zone.

2. Debatable ‘Stage Theories’?

Pohlhausen (1954, pp. 153, 167) still believed that
pastoral nomadism started around AD 950 and that
evidence existed of its monocentrist origin. But even
the extensive ethnoarcheological studies of the past
decades have failed to establish when and where
nomadic peoples first appeared. The emergence of
nomadism a—significant event in social history—may
well have been due to ‘the herder of the steppe and
oasis farmer having broken away from his agricul-
turalist brother’ (Wissmann 1961, p. 28). According to
Lattimore (1940) this, or a similar process, may have
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Figure 1
Nomadic Livestock-keepers in the Old World Dry Belt (circa 1900)

occurred at the Inner Asian frontier, the marginal
region between settled agriculture (practised by the
Chinese) and nonsedentary livestock-keeping (prac-
tised by the Mongols). Indeed, it could have occurred
anywhere within the Old World dry belt (Fig. 1).

Plausible concepts of the origin of nomadism have
sought to convey various (three-) stage theories of
cultural and economic history (Vajda 1968). While
avoiding a lengthy discussion of such explanations—
which have largely outlived their relevance—mention
should at least be made of Adam Smith (1723–90) and
Friedrich List (1789–1846). In his comments on the
evolution of ‘productive forces’ in agriculture, List
(1961, p. 57) expressed the opinion that, in genetic
terms, the nomad represents a preliminary stage before
the agriculturalist. This view prevailed from the
nineteenth century up to late in the twentieth century
and believed to be able to locate the centre of origin of
nomadism in the Altai region. This theory may seem
logical at first sight, but in the end it does not fit the
facts and has been considered refuted since Hahn
(1891, p. 487) postulated that mixed farming was the
prerequisite for the origin of nomadism.

More complex theories of origin were developed by,
among others, Pohlhausen (1954) or Dittmer (1965),
who believed the predecessors of pastoral nomadism
(Hirtennomadismus) to have been alpine�mountain
nomadism arising from plow agriculture and sub-
sequently, transhumance and cowherding (Ku� her-
wirtschaft). By contrast, Bobek (1959, p. 272) sees
nomadism as a branch of clan farming (Sippenbau-
erntum) and relates this development ‘on the one
hand to the availability of extensive pasturelands that
are only suitable for seasonal use and not really for
permanent settlement and, on the other, to the dual
economic interests of mixed farmers,’ who are able ‘to
change their mode of subsistence relatively easily and
quickly by shifting the emphasis from cultivation to
animal husbandry and vice versa.’ Basically similar
ideas are put forward by Vajda (1968), special mention
being made of the conception of a repeated alternation
between nomadic and farming life as a result of natural
catastrophes, armed conflicts, and economic setbacks.
According to de Planhol (1975) the constant demo-
graphic surplus of the nomads substantially contri-
butes to this situation.

10651

Nomads�Nomadism in History



These different views are plausible, but by no means
imperative, in terms of time and space. The processes
they describe could have happened anywhere and at
any time, even long before the first written references
(fourth millennium) to nomads.

3. Ethnoarcheological Findings

These cultural–historical views are, in the final analy-
sis, conclusions drawn from archeological and ethno-
archeological research. Convincing work has recently
been published on nomadic societies, which are gen-
erally not amenable to research methods based on
permanent material evidence (Francfort 1990). These
studies have thrown light on prehistoric forms of
dwellings and camps, their primary theme being the
repeated alternation between sedentary agricultural
and mobile livestock-keeping groups, i.e., they provide
evidence of the recurring emergency of nomadic
groups, of nomadism. These processes have been
described for Baluchistan, for the Negev Desert and
for the Eastern Desert of Egypt. The view that the
nomad did not solely evolve from the steppe farmer
has been represented in various models. According to
Lees and Bates (1974) the initial stage of nomadism
was the transition from agriculture with animal
husbandry to specialized irrigation-fed agriculture.
On the one hand, this involved a population increase,
specialized division of labor, and higher food require-
ments. On the other hand, animal husbandry was
driven away from irrigable land, further and further
into the steppes and mountains. Seasonal wanderings
over increasing distances were the result, with nomads
keeping their own separate herds. The different needs
of the nomads and oasis dwellers to safeguard their
existence, led to a symbiotic relationship of conflict
and coexistence between the groups. The course of this
relationship depended on the respectivemilitary power
and was conductive to the nomads’ organizational
independence. With reference to Lattimore (1940),
Nissen (1980, p. 287) developed a similar hypothesis
regarding early Babylonia whose history is marked by
recurring invasions by ‘so-called nomadic groups … in
the fertile grounds.’

In fourth millennium Sumerian texts there are
already many pointers to the repeated abandoning of
agriculture in favor of mobile livestock-keeping or to
the separation of livestock-keepers from agricultural-
ists; this process probably occurred at the start of the
first millennium. Gilbert (1983) even puts forward the
view that the developing urban centers the Zagros
mountain region caused an increase in the demand for
animal products. Simultaneously, however, more in-
tensive agriculture was accompanied by a reduction in
local animal husbandry, and niches opened up for
mobile livestock-keeping and the nomadic way of life.
This process is supposed to have first occurred in the
seventh millennium and then again in the third and
first millennia BC.

If the domestication of herd animals is accepted as
the prerequisite for nomadism, then nomadism pre-
sumably did not exist in North Africa before about
5500 BC when the Sahara was a grassland niche which
was increasingly occupied by pastoral people. Simi-
larly, livestock-keeping communities would not have
occurred in East Africa prior to about AD 500.

It is unlikely that it will ever be known when this
transition to, or origin of, nomadism first occurred.
Yet such an event is, in the final analysis, less
interesting and important than the fact that, given the
right natural and social conditions, nomadism could
and did appear at different times and places, evidently
unconnected with each other, as archeological evi-
dence suggests. It seems to have been the interplay
between nature and society, together with the repeated
long-term alternation of arid and less arid conditions
and short dry periods since the early Holocene, that
forced peoples to adopt a peripatetic way of life in
order to survive. However, it is likely that social and
political changes were no less important, such as the
rise and fall of empires, population pressures, and
famines and�or tribal conflicts (Planhol 1975). They
triggered large- and small-scale migrations, caused
nomadic hordes to overrun settled land, and forced
settlers to move out into the steppes in times of
emergency. In the final analysis, these are the causes of
the ‘interplay between migratory and sedentary ways
of life.’

4. Historical Interpretation and E�idence

The first written reports about nomadic groups date to
the fourth and third millennia. These and later scripts
were almost all written by sedentarists and reflect their
opinions and prejudices. Cuneiform texts, for
example, always describe nomadic territory in negative
terms, as the home of spirits and demons, the same
word being used to denote both the desert and the
underworld. In Asia the nomad is portrayed ‘as a beast
of hell’ and ‘incapable of civilized life’ according to the
Chinese Confucians (Khazanov 1981, p. 142), or
stereotyped as a ‘barbarian,’ a wolf or tiger. Little has
changed since. However, now it is mainly Europeans
who describe the historical role of nomads as de-
structive or nomadic existence as ahistorical.

The history of nomadism is voluminous, one-sided
as regards its sources, doubtless complex and difficult
to unravel, and its inner contradictions have never
been critically analysed (Braudel 1990). Its contra-
dictory nature consists in the dichotomy between the
ephemeral duration and recurrence of nomadic pat-
terns. This will be kept in mind in the following
discussion.

Historical descriptions are based on the generally
accepted experience that the nomad raided settled
land suddenly, like a cavalry attack, and after a while
either disappeared or was assimilated. By contrast, the
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agriculturalist, natural conditions permitting, occu-
pied nomadic country for permanent or at least long-
term settlement and remained in logistic contact with
the hinterland. Admittedly, nomads had a ‘consider-
able impact on the social and political development of
many sedentary societies with more diversified econ-
omies and advanced technologies’ (Khazanov 1981,
p. 142). Apart from climatic reasons, this process
gained importance as the mobility range of nomadic
groups was enhanced by more powerful pack animals
and the availability of lighter metal equipment. In
addition, population pressure on the nomads in-
creased, large (presumably wealthy) sedentary empires
tempted nomads to trade or raid, and the scenario of
conflict developed between central rule and peripheral
tribes (Jettmar 1966), Planhol 1975). Yet these waves
of nomadic raids on cultivated land are only part of
the story, although sources mention them first of all.
Much rarer are reports of sedentarists adopting a
nomadic way of life. In this context Jettmar (1966, p. 5)
even speaks of a ‘victory of nomadism.’ Even in Inner
Asia, a region of almost classical ‘antagonism’ between
nomads (Mongolia) and sedentarists (China), the
situation is more one of overlapping and reciprocity
(Lattimore 1988, p. 328). Hence authors have spoken
of an almost oscillation of nomadism’s economic space
or of a recurrent emergence of nomadism.

Indeed, empirical experience suggests that sedent-
ism in conjunction with (oasis) agriculture offered
safety and food in times of peace, but it was the mobile
mode of life with herd-keeping in deserts and steppes
that offered a means of survival in uncertain times.
Considering the natural and socio-political settings
and the short-and long-term changes occurring in the
respective regions of the Old World dry belt, it may be
assumed that a switch from sedentism to mobility or
from agriculture to mobile livestock-keeping, and
hence from agriculture to nomadism, occurred just as
frequently as vice versa.

The historical view distinguishes two phases (Bobek
1959):

(a) The first phase differs only slightly from events in
prehistoric times as described by archeologists. It is
characterized by the keeping of small livestock, close
links between agriculture and pastoralism, and prob-
ably also short, sometimes climate-induced switches
from one to the other, leading to the recurrent
separation of herders and cultivators within the same
family or the same tribe. There is fairly reliable
evidence of this from the Middle East. Similar events
probably occurred in the Eurasian steppes although
the actual ‘nomadization’ of the steppe agriculturalists
presumably dates to the Scythian period (Iron Age,
beginning around 800 BC) (Wissmann 1961, p. 30).

(b) This first phase ends during the second mil-
lennium BC. It was followed by First, domestication
of the horse in the Eurasian steppes (in Turan about
2800 BC), by orienting entire peoples towards no-
madism, by domestication of the camel in the Middle

East (end of the second millennium), and resulting in
greater mobility and the emergence of mounted
warriors and hordes or ‘empires’ (e.g., the Cim-
merians, Thracians, and Scythians, and later the Huns,
Tatars, and Timurids). Second, the emergence of
‘wealthy’ centers of high culture, based on irrigation.
They form the backdrop of the conflicts between
nomadic and sedentary peoples that shape the sub-
sequent history of this region. The clay tablets in the
archives at Mari allowed scholars to infer these
conflicts from the appearance of nomadic groups such
as the Yaminites and Hanaeans (nineteenth century),
the Sutaeans (eighteenth century), the Arameans
(fourteenth century), or theChaldeans (ninth century),
in the irrigated parts of the drylands of Western
Asia�Mesopotamia. Lasting reminders of this are the
fortified towns and villages of Iran, the famous ‘walls’
built as a defence against the nomadic threat in China
(Great Wall, third century BC against the Huns, AD
fifteenth century against the Mongols), in phase with
Turan or NE Mongolia at the mouth of the Gan, in the
Middle East (Limes Syriae), North Africa (Limes
Numidiae), Russia (Limes Daciae), or in central
Europe (Limes Germaniae�Raetiae).

In the seventeenth century BC the Hyksos de-
scended on Egypt, introducing the horse, and in the
eleventh century the Midians overran Palestine and
Canaan. Since the ninth century the ‘Arabs’ (nomadiz-
ing Arab�Bedouins), mounted on camels, repeatedly
entered fertile Mesopotamia and in the third century
they came to Egypt. In the sixth century, the Persian
empire in the northern Middle East expanded north-
ward (beyond the Jaxartes River) into the lands of the
sedentarized steppe peoples. Like the later westward
expansion of Hun rule (starting in the first century),
this interrupted the sedentarization process that pre-
vailed in the Eurasian steppes at the end of the
Scythian period. Subsequently the entire region ex-
perienced the upheavals of the migration of peoples.
From then on, changes occurred more rapidly, and the
nomad�Bedouin continued to play a major role.

In the first two centuries AD Roman rule in the
Middle East triggered a wave of nomadization; in this
case the shift from a non-Bedouin to a Bedouin way of
life. This process continued, as the decline of Marib
Oasis (Yemen, sixth century) and the contempor-
aneous revival of Bedouin life show. Over the fol-
lowing centuries it received a new stimulus from the
spread of Islam, particularly from the Islamic-Turkish
nomadic armies of the Seljuqs (1048) in the mountains
of Anatolia and Iran, Iranian tribes as far as
Baluchistan, Sind and Punjab, and the Beni Hilal
(1051) and Beni Sulaym in North Africa. In the
Khanate of the nomadic Khazars, north of the
Caucasus, the sedentarization process that had begun
in the eighth century was succeeded by a wave of re-
nomadization as a result of conquests by the Pechenegs
and Cumans in the eleventh and twelfth centuries.
The same happened to the Polovtsy (Kipchaks) after
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the Mongol invasions in the thirteenth century. In the
Iranian mountains, too, they triggered a real nomadiz-
ation wave described as ‘medieval Bedouinization’
Planhol 1975, p. 238). The Mongol impact stretched as
far as Western Asia, where for example, Baghdad was
destroyed in 1258, the irrigation systems of Mesopo-
tamia were devasted, arable land reverted to pasture,
and the desert was the only safe refuge for any length
of time Wissmann 1961, p. 47). Similar consequences
followed the attacks by Timur in the fourteenth
century or by the nomadic Turkmen tribes in Anatolia
in the sixteenth century, where ‘nomadism’ disap-
peared in the West and began to flourish in the East
(Braudel 1990, p. 139). Until the nineteenth century
Egypt experienced repeated phases of movement and
settlement, and the shift between sedentarization and
nomadization also continued into the nineteenth
century in the Eurasian steppes, where it was quite
common among theTurkmen of southern Kazakhstan
for ‘a nomad who had lost his livestock to settle down
on land, or for a rich farmer to buy a herd and to shift
again to nomadism’ (Khazanov 1978, p. 121). This
process has been impressively described for the
Arabian Peninsula, for western Afghanistan, or for
thewestern Sahara at the start of the twentieth century,
where oasis farmers aspired to the ‘higher’ class of
nomadic herders. With some exceptions, however, the
trend since the late nineteenth century has been
generally towards modern agriculture and sedentary
life (Scholz 1995).

5. Conclusions

This fragmentary outline of the ‘origin’ and history of
nomadism as a socioecological mode of culture may be
summed up in the following four conclusions:

(a) To a large extent, authors agree that stock-
keeping (domestication of herd animals by farmers)
forms the basis�prerequisite for nomadism.

(b) Historical sources ‘report’ in great detail, no-
madic invasions of settled lands and nomadic switches
to sedentism. This is probably why these events have
enjoyed particular academic attention, wide and
biased regard, and a historical interpretation of
considerable influence on society.

(c) Primarily ethno-archeological studies have indi-
cated that the shift from sedentary life to mobility,
from agriculture to nomadism, occurred no less
frequently. However, historical sources say little about
such switches, and so there is some justification for
assuming that insufficient importance has been at-
tached to the historical and social relevance of these
processes.

(d) Nomadism as a socio-ecological mode of culture
(sozioo� kologische Kulturweise) and, is a human sur-
vival strategy in response to specific ecological and
sociopolitical conditions within the Old World dry
belt. As such, it represents a regionally immanent,

logical ‘idea’ that can�could emerge recurrently, both
locally and throughout the whole region.

The switch between sedentism and mobility, cul-
tivator and nomad, occurred in both short- and long-
term sequences, affecting both small groups and entire
peoples. Its impact was local, but could also involve
entire areas and regions.

In this context, it is no longer really necessary to
consider Pohlhausen’s (1954) hypothesis of a mono-
centric origin of pastoral nomadism and a multicentric
origin of its various regional forms. The above
archeological and historical ‘facts,’ and the conclu-
sions derived from them, suggest that it is more logical
to assume that the ‘idea’ of a nomadic mode of culture
was latent everywhere in the natural ecological and
sociopolitical setting�structures of the Old World dry
belt. It only required a trigger, a change in prevailing
conditions, for it to revive as a survival strategy or,
indeed, to disappear.

See also: Gypsies and Travelers; Middle East and
North Africa: Sociocultural Aspects; Migrations,
Colonizations, and Diasporas in Archaeology; Pas-
toralism in Anthropology
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Nonequivalent Group Designs

In nonequivalent group designs, comparisons are
drawn between two or more groups of study partici-
pants with each group receiving a different treatment.
The purpose, as in all quasi-experiments, is to assess
the relative effectiveness of the different treatments.
What distinguishes a nonequivalent group design from
other designs is the manner in which the study
participants are assigned to the different treatments.
In a randomized experiment (see Random Assignment:
Implementation in Complex Field Settings), partic-
ipants are assigned to treatments atrandom. In a
regression-discontinuity design (see Regression Dis-
continuity Design), participants are assigned to trea-
tments based on their value on an ordered quantitative
variable. In a nonequivalent groupdesign, participants
are assigned to treatments in a nonrandom, non-
quantitatively ordered manner. For example, a non-
equivalent group design arises when participants
self-select themselves into the different treatments,
when an administrator assigns participants to differ-
ent treatments, or when different treatments are im-
plemented in different sites. In analyzing data from
nonequivalent group designs, researchers must be
concerned with biases that can arise because of the
nonrandom assignment. The discussion describes the
most widely used statistical analyzes and design
features for addressing these biases.

1. Threats to Internal Validity

Because the participants are not assigned to treatments
at random, the treatment groups in a nonequivalent
group design will differ, to one degree or another, even
before the treatments are administered. Such differ-

ences among the treatment groups are called selection
differences. In the nonequivalent group design, selec-
tion differences are a threat to internal validity (see
Internal Validity) because they can bias the estimate of
the treatment effect, that is, selection differences can
cause post-treatment differences between the treat-
ment groups, even if there are no treatment effects.

In addition to selection differences, other threats to
internal validity can also arise in nonequivalent group
designs. For example, Cook and Campbell (1979) list
several additional threats to internal validity, includ-
ing compensatory equalization of treatments, com-
pensatory rivalry, resentful demoralization, diffusion
or imitation of the treatment, and local history.
Threats to validity that involve recognition that
different participants receive different treatments, such
as resentful demoralization, are likely to be more
severe in randomized experiments than in nonequiva-
lent group designs (Fetterman 1982, Lam et al. 1994).
On the other hand, threats such as local history will
often be more severe in nonequivalent group designs
than in randomized experiments. Although a variety
of threats to internal validity can arise, the remainder
of the present discussion will be concerned only with
taking account of selection differences because it is
that threat that most distinguishes nonequivalent
group comparisons from other types of comparisons.

2. The Prototypic Nonequi�alent Group Design

In the prototypic nonequivalent group design, only
two treatments are compared: an experimental and a
comparison treatment. In addition, the participants in
each of these two treatment conditions are assessed at
exactly two points in time, once before and once after
the treatments are implemented. Differences between
the two treatment groups on the post-treatment
measure are then used to estimate the effects of the
treatments and the pretreatment measure is used to
take account of the effects of selection differences. If
there were no pretreatment measure, the results would
usually be uninterpretable because there would be no
way to take account of the effects of selection
differences.

Various statistical procedures have been proposed
for taking account of the effects of selection differ-
ences, with the assistance of the pretreatment scores.
The four most commonly used methods are described
below. In general, all four of these procedures are most
credible when the pretreatment measure is opera-
tionally identical to the post-treatment measure.

Each of the four analysis strategies imposes different
assumptions about the nature of the selection differ-
ences. If the assumptions of a given procedure are
correct, the resulting estimates of the treatment effects
will be unbiased by selection differences. However, if
the assumptions are incorrect the estimates of treat-
ment effects are likely to remain biased, perhaps
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severely so. Therefore, researchers must be diligent in
choosing an analysis strategy whose underlying as-
sumptions fit the circumstances at hand. Unfortun-
ately, researchers will seldom, if ever, have enough
information to know which set of assumptions is
correct. As a consequence, researchers are advised to
conduct multiple analyzes that impose a range of
plausible assumptions about the nature of selection
differences. Even then, researchers will typically need
to be cautious in interpreting the results from pro-
totypic nonequivalent group designs.

2.1 Change-score Analysis

In change-score analysis, the estimate of the treatment
effect is the mean difference between the experimental
and comparison groups in the amount of change that
takes place from the pretreatment measure to the post-
treatment measure. For this change from pretreatment
to post-treatment to be meaningful, the pretreatment
and post-treatment measures must be operationally
identical. A change-score analysis can be implemented
by calculating a pretreatment to post-treatment dif-
ference (i.e., a change score) for each individual and
then performing a test of the mean difference between
the treatment groups on the change scores. The same
result can also be obtained using the pretreatment and
post-treatment scores in a repeated-measures analysis
of variance.

The underlying assumption in the change-score
analysis is that the mean change from pretreatment to
post-treatment will be the same in the two treatment
groups, in the absence of a treatment effect. This
assumption may or may not be correct. Sometimes
treatment groups change at different rates so the gap
between them either increases or decreases over time,
even in the absence of a treatment effect. Such an
outcome is called a selection-by-maturation inter-
action. For example, gaps in income often increase
over time because the rich tend to get relatively richer.
Patterns such as this can be accommodated in some
cases by transforming the pretreatment and post-
treatment measures to have equal variances (Judd and
Kenny 1981). In other circumstances, treatment
groups change so that the gap between them decreases
over time. For example, the gapwould tend to decrease
if individuals in one or both groups were selected for
their extreme scores on the pretreatment measure and
subsequent performances regressed back toward the
mean. This is called a regression artifact (Campbell
and Kenny 1999).

Whether alternative explanations can account for
the observed results sometimes depends on the pattern
of the outcomes (Cook and Campbell 1979). For
example, when the experimental group starts out
below the comparison group but ends up higher, the
pattern of outcomes is called a crossover interaction.
Such a pattern seldom can be plausibly explained as
due to either a selection-by-maturation interaction or

regression toward the mean. However, patterns that
can be interpreted credibly are not always easy to
produce in practice.

2.2 Matching or Blocking

In matching, each participant from the comparison
group is paired with a participant from the exper-
imental group so that they have the same or similar
pretreatment scores. Participants who cannot be
matched are discarded from the analysis. The effect of
the treatment is then estimated by comparing the post-
treatment scores in each matched pair (e.g., via a
matched-pair t test). In blocking, the participants are
matched in groups (or blocks) based on their pre-
treatment scores, and then comparisons are drawn
between the post-treatment scores within each of the
blocks (e.g., via a ‘randomized’ blocks analysis of
variance).

The degree to which matching or blocking removes
bias due to selection differences depends on several
factors. First, bias reduction depends on how similar
the participants are on the pretreatment measures
within each pair or block (Cochran and Rubin 1973).
As the number of pretreatment measures increases,
usually it is harder to form pairs or blocks in which the
participants are similar on all the measures. This
problem can be addressed by matching or blocking
participants on the basis of propensity scores, which
are single-variable aggregates of multiple pretreatment
measures (Rosenbaum 1995).

Second, bias will remain to the degree the pre-
treatment scores contain measurement error. Under
some assumptions, measurement error can be taken
into account by matching or blocking participants
using pretreatment scores that are corrected for their
degree of unreliability.

Third, bias reduction depends on the degree to
which the pretreatment measures tap all the factors
that influence the post-treatment scores and on which
the treatment groups differ. For example, to the extent
(a) the participants within each pair or block are not
matched on, say, motivation, (b) the treatment groups
differ in motivation, and (c) motivation influences the
post-treatment scores, then matching or blocking will
fail to control for the effects of all selection differences.
Unfortunately, there is seldom any way to be sure that
all the relevant selection differences have been assessed
and included in the analysis. Often the best, though
still fallible, way to assure that most of the relevant
factors are taken into account is to use pretreatment
measures that are operationally identical to the post-
treatment measures.

2.3 Analysis of Co�ariance

Analysis of covariance (ANCOVA) is analogous to
matching and blocking. The difference is that
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ANCOVA matches participants mathematically
rather than by physically forming pairs or blocks of
similar participants (Reichardt 1979). By matching
mathematically, ANCOVA avoids the problem of
inexact matches that can arise when using pairs or
blocks, but does so at the expense of having to impose
assumptions about the shape of the regression surface
between the pretreatment and post-treatment scores.

An analysis of covariance is accomplished by
regressing the post-treatment scores on to both pre-
treatment measures and a dummy variable that indi-
cates membership in the different treatment groups.
The estimate of the treatment effect is the regression
coefficient for the group-membership dummy variable.
Although not as problematic for ANCOVA as for
matching or blocking, having a large number of
pretreatment measures can make the analysis difficult
to implement, and this difficulty might again be
reduced by using propensity scores.

Like matching or blocking, ANCOVA is susceptible
to biases due to measurement error in the pretreatment
scores. Analytic adjustments can be made in
ANCOVA to address unreliability in the pretreatment
scores (Sorbom 1978). ANCOVA is also just as
susceptible as matching or blocking to biases due to
omitting pretreatment measures that influence the
post-treatment scores and on which the treatment
groups differ. Unless the pretreatment measures cap-
ture all of the selection differences that influence
outcomes, the results of ANCOVA, like matching or
blocking, are likely to remain biased.

2.4 Selection Modeling

In selection modeling (see Selection Bias, Statistics of ),
the post-treatment scores are regressed on to both
pretreatment measures and a ‘selection’ variable that
models the assignment of participants into the treat-
ment groups. The estimate of the treatment effect is
the regression coefficient for the selection variable in
this regression equation (which will be called the
‘outcome’ regression equation).

The selection variable that appears in the outcome
regression equation can be constructed in a variety of
ways depending on the circumstances (Barnow et al.
1980). One way to construct the selection variable is to
set it equal to the predicted scores from what will be
called a ‘selection’ regression equation wherein a
group-membership dummy variable is regressed lin-
early on to both the pretreatment measures that were
used in the outcome regression equation and ad-
ditional pretreatment measures that were not included
in the outcome regression equation. The underlying
assumption is that the unique pretreatment measures
that are added to the selection regression equation are
related to group assignment but do not themselves
influence the post-treatment measures.

An alternative way to create the selection variable is
to set it equal to the predicted scores when a group-

membership dummy variable is regressed onto the
pretreatment measures using probit or logistic re-
gression. Using a probit or logistic, rather than a
linear, regression produces a selection variable that is
a nonlinear function of the pretreatment measures.
The underlying assumption in this analysis is that the
relationship between the pretreatment and post-treat-
ment scores would be linear, in the absence of a
treatment effect.

3. More Elaborate Nonequi�alent Group Designs

A variety of design features are described below that
can be added to the prototypic nonequivalent group
design to improve the interpretability of the results
(Shadish and Cook 1999). The logic is to create a
design where the pattern of results that would arise
from a treatment effect is different from the pattern of
results that would arise from selection differences
(Reichardt 2000) (see Person-centered Research).

3.1 Multiple Outcome Measures

The credibility of inferences fromnonequivalent group
comparisons can sometimes be increased by adding
another outcome measure, often called a nonequiva-
lent dependent variable (Cook and Campbell 1979).
Causal inference will be enhanced if selection differ-
ences have the same effects on both the original and
additional outcome measures, but the effect of the
treatment differs on the two measures (or vice versa).
For example, in a study of a program to aid the
homeless (Braucht et al. 1995), the primary intent of
the treatment was to decrease substance abuse and
only secondarily to improve other outcomes such as
family relationships. In contrast, selection differences,
such as differences in motivation to change one’s
lifestyle, should have had just as large an effect on
family relationships as on substance abuse. That a
large outcome difference appeared on measures of
substance abuse but not on measures of family
relationships increased the researchers’ confidence
that the positive results on substance abuse were due
to the treatment, rather than to selection differences.

3.2 Multiple Comparison Groups

The credibility of inferences fromnonequivalent group
designs sometimes can be increased by using two
comparison groups in the design rather than just one.
For example, a design with two comparison groups
allows the experimental group to be compared to each
separately. This could strengthen confidence in a
causal inference if the treatment were known, say, to
have an effect in the same direction in both com-
parisons while the effects of selection differences were
known to operate in opposite directions. In such a
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case, similar results in the two comparisons suggests
the treatment, rather than selection differences, is
responsible for the outcome.

Alternatively, additional comparison groups might
be included in the design so that different comparison
groups could be used to satisfy the assumptions of
different statistical analyzes or multiple comparison
groups could be used to assess the plausibility of the
assumptions of a given statistical analysis. For ex-
ample, a change-score analysis could benefit greatly if,
relative to the experimental group, one comparison
group is initially inferior and the other initially
superior on the pretreatment assessment. The most
interpretable pattern of results would be where the
mean changes from pretreatment to post-treatment
were the same in the two comparison groups but
different in the experimental group. Such an outcome
would rule out both a selection-by-maturation in-
teraction and regression toward the mean more
credibly than would be possible with only a single
comparison group.

3.3 Multiple Time Points

It can be useful to collect both pre- and post-treatment
measures at additional time points. Pretreatment
measures at additional time points can be used to
improve the prediction of growth trajectories in the
absence of the treatment. For example, suppose
pretreatment measures are collected at both times 1
and 2, different treatment protocols are introduced at
time 3, and post-treatment measures are collected
at time 4. Then growth trajectories estimated using the
time 1 and 2 measures can help distinguish between
treatment effects and selection-by-maturation inter-
actions. With even more pretreatment measures col-
lected over time, researchers could also assess the
plausibility of regression toward the mean. In either
case, growth trajectories could be estimated using
eithermean level analyzes such as change-score models
or individual level analyzes such as latent growth
curve models (McArdle 1988, Muthe�n and Curran
1997) (seeGrowthCur�eAnalysis) orhierarchical linear
models (Bryk and Raudenbush 1992).

Alternatively, pretreatment measures at times 1 and
2 could be analyzed as if they were a pretreatment and
a hypothetical post-treatment measure. Because the
different treatments were not introduced until later,
such ‘dry-run’ analyses should produce null results
except to the extent they are biased by selection
differences or other threats to validity. In this way, the
results of such analyzes could be used to choose or
modify statistical procedures so they are less likely to
be biased by selection differences when used to analyze
the actual pretreatment and post-treatment data (e.g.,
Wortman et al. 1978).

In a similar vein, post-treatment observations at
additional time points sometimes can be used to

distinguish between treatment effects and selection
differences. For example, imagine that the effect of the
treatment would increase over time while the effect of
selection differences would remain constant or de-
crease over time. In such a case, a pattern of observed
differences that increase over time would contribute to
one’s confidence that these differences are due to the
treatment. For example, the conclusion that smoking
causes cancer was strengthened when it was found that
the rate of lung cancer in women smokers rose 20–30
years after smoking became prevalent in women, while
the lung cancer rate in nonsmoking women remained
relatively constant. The alternative explanation that
genetic differences between smokers and nonsmokers
was responsible for the observed association between
cancer and smoking (because genes might produce
both a liking for cigarettes and greater susceptibility to
lung cancer) could not explain such an outcome,
because genetic differences would be expected to be
relatively stable over that ‘short’ a time period.

3.4 Variations in Amounts or Types of Treatments

Adding observations at additional time points or
adding multiple comparison groups provides the
opportunity to introduce repetitions of the same
treatment, different amounts of the same treatment, or
different types of treatments. For example, suppose
the treatment could be introduced, removed, and then
reintroduced to the experimental group and that
observations could be collected at all the time points
before and after these interventions for both the
experimental and comparison groups. Further, sup-
pose the effect of the treatment is short lived (so the
treatment’s effects are not present when the treatment
is removed) and that the effects of selection differences
are constant over time. Then a pattern of outcome
differences that varies over time in accord with the
varying interventions could be strong evidence in
favor a treatment effect.

Another possibility is the switching replication
design (Cook and Campbell 1979) where the treatment
is administered to the experimental group at one point
in time and then administered to the comparison
group at a later point in time, with observations being
collected on each group initially and after each of the
treatment administrations. The premise of this design
is that the difference between the groups in the effect of
the treatment varies over the time periods because the
administration of the treatment varies, but the effect of
selection differences remains the same because the
composition of the groups remains the same.

Another potential source of complex patterns with
which to distinguish treatment from selection effects
are designs in which groups of participants receive
varying amounts of the treatment. For example, one
set of the participants in the experimental group might
receive the standard dose of a treatment while other
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sets of participants receive either half or twice the
standard dose. The underlying premise of such designs
is that different treatment doses produce systemati-
cally different outcomes (sometimes called the dose-
response curve for the treatment), while the effects of
selection differences would follow a different pattern.

3.5 The Benefits of Disaggregation

The preceding discussion describes potential benefits
of additional outcome measures, comparison groups,
time points, and treatments. Incorporating these
design features often requires collecting additional
data, but sometimes can be accomplished by disaggre-
gating the available data. For example, sometimes it is
possible to add a nonequivalent dependent variable by
disaggregating the data from an outcome variable that
consists of a battery of measures. Or a comparison
group sometimes can be added by dividing what was
initially a single comparison group into two groups.
Or comparisons between different dosage levels of the
treatment might be obtained by partitioning the
experimental group according to the amount of
treatment received. Even additional time points some-
times can be added to a design by partitioning data
that initially were aggregated, say, at yearly time
intervals, into data aggregated only at monthly
intervals.

4. Minimizing Selection Differences

Researchers should try to implement designs and
analyses that are most capable of taking account of
selection differences in the specific situations at hand.
Applying a complex statistical procedure to data from
a prototypic nonequivalent group design may be
appealing in theory, but a much simpler statistical
analysis combined with a more elaborate design will
often be more credible in practice.

However, regardless of the simplicity or elabor-
ateness of the research design and statistical analysis,
the credibility of a nonequivalent group comparison
tends to increase when selection differences are made
small and the treatment effects are made large.
Randomassignment tends tomake selection difference
small. In nonequivalent group designs, selection differ-
ences can often be minimized by using an assignment
procedure that is as close to random as possible. For
example, Langer and Rodin (1976) assessed the effects
of a treatment by drawing comparisons across the
clients on different floors of a nursing home. In this
case, the assignment of clients to treatment conditions
appeared to be quasi-random in that there were no
obvious mechanisms by which different types of clients
would be assigned systematically to different floors.

Often selection differences are smaller when the
experimental and comparison groups are composed of
individuals recruited from the same organization or

locale (called internal controls) than from different
organizations or locales (called external controls). A
special case of internal controls arises when the
experimental and comparison groups are made up of
earlier and later cohorts (Cook and Campbell 1979).
For example, the effect of a treatment that is given to
college sophomores in a given year could be assessed
by drawing a comparison with the performance of
sophomores at that college from the prior year. Such a
design is worth considering when the cohort of
sophomores from the prior year is more similar to the
treatment group than would be a contemporaneous
comparison group of freshman or juniors from the
same college or of sophomores from a different college.

5. Summary

Primarily because of biases due to selection differ-
ences and because of the difficulty in taking these
biases into account, nonequivalent group designs
generally produce less credible results than ran-
domized experiments. Nonetheless, nonequivalent
group designs are used widely because they can be far
easier to implement than randomized experiments.
Researchers should try to take account of the biasing
effects of selection differences by the judicious com-
bination of analysis strategies and design features. It is
also advisable to minimize selection differences a priori
so as to minimize one’s reliance on either statistical
procedures or design elaborations.

See also: Experimental Design: Randomization and
Social Experiments; Field Observational Research in
Anthropology and Sociology; Hierarchical Models:
Random and Fixed Effects; Internal Validity;
Psychological Treatments: Randomized Controlled
Clinical Trials; Quasi-Experimental Designs; Ran-
dom Assignment: Implementation in Complex Field
Settings; Regression Discontinuity Design; Sample
Surveys: Survey Design Issues and Strategies;
Selection Bias, Statistics of
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Nonparametric Statistics: Advanced

Computational Methods

Standard inference procedures are based solely on
data whose probability distributions have been speci-
fied in terms of a few parameters. Bayesian methods
incorporate existing knowledge (historical informa-
tion, expert knowledge, previous data, etc.) about the
parameter into the inference process. This is done by
assigning a probability distribution, called the prior
distribution, to the parameter governing the distri-
bution of the data. This prior distribution represents
the information available to us concerning the par-
ameter before gathering data. After some data have
been observed, we can compute the conditional dis-

tribution of the parameter given the observed data;
this is called the posterior distribution and it represents
our knowledge of the parameter at this stage. If one
wants to estimate a function of the parameter, then
one can just find the expectation of that function under
this posterior distribution; it will be the best estimate
under squared error loss. Similar methods of esti-
mation under other loss functions are possible and
they all depend solely on the posterior distribution.
Thus Bayesian methods concentrate first on finding
the posterior distribution or on simulating from the
posterior distribution.

In a nonparametric problem, the common unknown
distribution F of the data is the ‘parameter.’ A
Dirichlet measure is a distribution for F and will serve
as a prior distribution in nonparametric problems.
The real problems here are how to define such
nonparametric prior distributions for this and other
wider classes of problems, and how to carry out the
necessary computations.

In Sect. 2 below we describe various ways to define
the Dirichlet measure, which is a natural choice for a
prior distribution in nonparametric problems. Closed
form solutions for inference in Bayesian nonpara-
metric problems are given in several cases together
with some references for further study.

Since closed form solutions will in general not be
available in interesting situations, advanced computa-
tional approaches are necessary to carry out inference
in nonparametric Bayesian problems. Such computa-
tional methods have been used in regular nonpara-
metric problems as well. In Sect. 3.1 and 3.2 we give
examples of computational intensive methods in two
standard nonparametric problems, namely testing for
independence and testing for concordance of two
variables. In Sect. 3.3, the estimation of a distribution
function when observations have been censored by
some censoring mechanism is treated as a Bayesian
nonparametric problem. We describe the advanced
computational approach, known as Gibbs sampling,
which can be used for this problem. We present the
exact Bayes estimate and the Bayes estimate obtained
by Gibbs sampling to demonstrate that power of the
computational method. For further comparison pur-
poses, the estimate previously obtained by frequentist
methods is also presented.

1. Bayesian Methods and Dirichlet Measures

Bayesian methods are quite general and apply to both
parametric and nonparametric inference problems. It
is easier in the parametric case since the unknown
parameter usually varies in a finite dimensional space
and we are familiar with probability distributions in
finite dimensional spaces. In nonparametric problems
the unknown ‘parameter’ can be as complex as the
underlying distribution of the observed random vari-
able. This is not only an infinite dimensional quantity,
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it also satisfies some inequality restrictions; for in-
stance a distribution function F(x) satisfies
0�F(x)� 1 for all x �R

�
, where R

�
is the real line,

and is also a nondecreasing right continuous function
with limits 0 and 1 as x tends to �� and �,
respectively. Thus the first problem faced by Bayesians
in nonparametric inference problems is an appropriate
definition of a probability distribution for F(�). Any
such prior distribution will be useful only if it is
tractable and yields closed form or computable solu-
tions to the nonparametric inference problems on
hand. These problems were daunting at first, but were
elegantly solved by Ferguson (1973) who introduced
Dirichlet measures as prior distributions.

We will look closely at probability measures P
(which are equivalent to distribution functions) on R

�
,

the real line. The same can be done for probability
measures on more general spaces. For any partition of
�� (A

�
, …, A

k
), consisting of disjoint measurable

sets whose union is R
�
, the vector P(�)� (P(A

�
), …,

P(A
k
)) is a k-vector of nonnegative numbers adding to

1. Notice that P is completely determined if P(�) is
known for all or most partitions � and satisfies
obvious additivity and consistency conditions. It can
be shown that a consistent family of probability
measures for P(�) as � varies among all finite
partitions will define a unique probability measure for
P. This is the approach of Ferguson (1973).

To describe Ferguson’s Dirichlet measure, we will
first look at finite dimensional Dirichlet distributions.
These are distributions in R

k
concentrated on the

subset

�
k
��p� (p

�
, …, p

k
); p

�
� 0, …, p

k
� 0, Σ

i
p
i
� 1�

A random vector (Y
�
, …, Y

k
) ��

k
is said to have a

finite dimensional Dirichlet measure with parameters
(β

�
, …, β

k
) with Σ

j
β
j
� 0, if Y

i
�Z

i
�(Σ

j
Z

j
) where

Z
�
,…, Z

k
are independent Gamma random variables

with scale parameter 1 and shape parameters β
�
, …, β

k
,

respectively. When β
i
� 0, i� 1,…, k, this distribution

is given by the more familiar density function of
(Y

�
, …, Y

k−�
):

Γ
E

F

�
i

β
j

G

H

Π
j
Γ(β

j
)

�
j

y β
j
−�

j

where y
k
� 1��k−�

�

y
j
. This finite dimensional

Dirichlet measure will be denoted in symbols by
�(β

�
, …, β

k
).

Let � be the space of all probability measures on R
�
.

Ferguson defined a probability measure called a
Dirichlet measure for a random probability measure P
taking values in �. (To be more rigorous, we should
also define the σ-field in �, but we shall avoid going
into such details.) Ferguson defined the Dirichlet
measure with parameters α and µ, where α� 0 and µ
is a probability measure on R

�
, as follows: for every

finite partition �, P (�) has the finite dimensional
Dirichlet distribution with parameters �(αµ(A

�
), …,

αµ(A
k
)). In particular the distribution of P(A) is a

Beta distribution with parameters (αµ(A), αµ(Ac)). It
takes some more mathematical machinery to show
that such a Dirichlet measure exists, but again we will
not go into this here. The Dirichlet measure above will
be denoted in symbols by �(α, µ).

Many interesting properties of Dirichlet measures
are known. These are easy to derive from the rep-
resentation of Dirichlet measures given by
Sethuraman (1994) which is described in the next
paragraph. The Dirichlet measure �(α, µ) gives prob-
ability one to the class of all discrete distributions in R

�
even if µ is a continuous distribution. The expected
value and variance of P(A) are µ(A) and
µ(A)µ(Ac)�(α�1). The expected value and variance of
� fdP is � fdµ and (� f �dµ�(� fdµ)�)�(α�1).

An easy constructive definition of a Dirichlet mea-
sure was announced in Sethuraman and Tiwari (1982)
and proved in more detail in Sethuraman
(1994). Consider independent random variables
Y

�
, Y

�
, …, θ

�
, θ

�
, …where theY’s are identicallydistri-

buted (i. i. d.) with common distribution µ and the θ’s
are identically distributed with a common Beta dis-
tribution with parameters 1 and α. Define

p
�
� θ

�
, p

k
� θ

k
�
k−�

j=�

(1�θ
j
) (1)

P(A)��
k

p
k
I (Y

k
�A) (2)

where for any event B, the indicator function I(B)� 1
if B occurs and � 0 otherwise. Clearly, P is a random
discrete probability measure putting random prob-
ability mass p

k
at Y

k
. Its distribution is the Dirichlet

measure �(α, µ).
Let X

�
, X

�
,… be random variables such that, given

P, they are i.i.d. with common distribution P. Let F
n
be

the empirical distribution of X
�
, X

�
,…, X

n
, that is,

F
n
(x)� �

n
�n

�

I(X
i
�x). The conditional distribution of

P, given the sample X
�
, X

�
, …, X

n
, was shown by

Ferguson (1973) to be the Dirichlet measure with
parameters (α�n, µ

n
), where

µ
n
�

α

α�n
µ�

n

α�n
F

n
. (3)

Blackwell (1973) and Blackwell and MacQueen (1973)
give alternative ways of defining Dirichlet measures
and establishing the above result on the posterior
distribution.

We will now briefly describe some popular uses of
the Dirichlet prior in nonparametric problems. Sup-
pose that we have data consisting of X

�
, …, X

n
which,

given P, are independent and identically distributed
with common probability distribution P. Suppose that
we want to estimate P. The frequentist’s usual es-
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timator is F
n
(X )� �

n
�n

�

I(X
i
�x) the empirical dis-

tribution of the data X
�
,…, X

n
.

A Bayesian would place a Dirichlet prior �(α, µ) as
a prior distribution for P. The measureµ would
represent his average guess of the unknown P and α
would represent his measure of confidence in this
guess, with large values of α denoting more confidence.
Then the posterior distribution of P is the Dirichlet
measure �(α�n, µ

n
) where µ

n
is given by Eqn. (3).

Under squared error loss, the Bayes estimate of any
function g(P) is simply its expectation of g(P)
under this posterior distribution. Thus the Bayes
estimates of P, P((��, x]) and � f(x)dP(dx) are µ

n
,

µ
n
((��, x]) and � f(x)µ

n
(dx), respectively. Under ab-

solute value of error loss function, the Bayes estimate
of the median of P is the median of µ

n
. The expected

Bayes loss of all these estimates are obtained in
Ferguson (1973). To summarize these results in simple
terms, the Bayes estimate of P is µ

n
which is a convex

linear combination of the parameter µ of the prior
distribution and the empirical distribution function F

n

of the observed data, where the weight given to µ, the
prior guess, goes to zero as the sample size of the data
increases, a fact that agrees well with intuition. Susarla
and Van Ryzin (1976) obtain Bayes estimates of P
when the observations are censored by independent
censoring variables, which we discuss later. For more
examples of Bayes estimates of other functionals see
Yamato (1975), Hollander and Korwar (1982),
Zalkikar et al. (1986), Wells and Tiwari (1989), and
Lu et al. (1994).

The influence of the parameter µ in the prior
distribution goes to zero as n gets large and the Bayes
estimate is close to F

n
. In fact, if one were to formally

put the parameter α of the prior distribution to be
zero, then the Bayes estimate is F

n
; this has led some

researchers to refer to α as the prior sample size. There
is a difficulty with this notion. The prior distribution is
not defined if α� 0. However, the prior distribution
converges to a proper prior distribution as α� 0 and
µ is held fixed. This limiting prior corresponds to a
random degenerate distribution, and as such will not
be an acceptable prior distribution for Bayesian
problems (see Sethuraman and Tiwari 1982). In spite
of this, many researchers check to see if they get
familiar frequentist estimators when α� 0.

This summarizes the first results concerning ap-
plications of Dirichlet measures for Bayesian analysis
in one-sample problems. Similar results which have
wider applicability have been obtained for two-sample
problems, Bayesian density estimation, censored
samples, reliability, point processes, etc.

There has been work in finding prior distributions
which are more general than Dirichlet measures, like
measures that concentrate on absolutely continuous
distributions, or distributions with increasing failure
rate, and so on. The problem of constructing a random
probability distribution requires a clear under-
standing of the structure of a probability measure.

Consider partitioning the whole space into two sets A
�
,

A
�
, and then partitioning each of these as A

��
, A

��
and

A
��

, A
��

, respectively. At the nth stage we will have 2n

sets A
t
n

, where t
n

is a n-vector of zeros and ones. The
set A

t
n

will be partitioned as A
t
n
,�
, A

t
n
,�
, and we will

have 2n+� sets at the (n�1)th stage, and so on. Suppose
the partitioning sets from all stages, namely
�A

�
, A

�
, …, A

t
n

, …�, generate the Borel σ-field � in
R

�
. Any probability measure P on R

�
gives rise

to the quantities (u
e
�P(A

�
), u

�
�P(A

��
�A

�
), u

�
�

P(A
��

�A
�
),…, u

t
n

�P(A
t
n�

�A
t
n

),…) all of which lie
between zero and one and conversely any sequence on
numbers ( u

e
, u

�
, u

�
,…, u

t
n

,…) in [0, 1] will give rise to
a unique probability measure P on R

�
. Furthermore,

the range of each u
t
n

is unrestricted. Thus it is easy to
assign probability distributions to (u

t
n

). Any such
distribution induces a probability measure on the
space of probability measures on R

�
and can serve as a

prior distribution in nonparametric problems. If we
assume that the u’s are independent with u

t
n

having a
Beta distribution with parameters (αµ(A

t
n�

), αµ(A
t
n�

)),
then Blackwell (1973) showed that the resulting
distribution for P is �(α, µ). By choosing other
distributions for the u’s one can obtain prior dist-
ributions that concentrate on absolutely continuous
distributions, distributions which are symmetric,
unimodal, or have increasing failure rate, etc.

Another way to introduce prior distributions for P
arises from the fact that, when the distribution of
X

�
, X

�
, … are i.i.d. P given P, the distribution of

X
�
, X

�
, … is exchangeable. In fact, from De Finetti’s

theorem, if X
�
, X

�
, … is exchangeable, then there is a

function P of X
�
, X

�
, …,which is a random probability

measure, and given this P, the X
�
, X

�
,… become i.i.d.

P. The distribution of this P is a prior distribution on
the space of all probability measures on R

�
. Thus every

sequence of exchangeable random variables corre-
sponds to a prior distribution on the space of prob-
ability measures. Using this approach, Blackwell and
MacQueen (1973) showed that the Po� lyaurn scheme
produces an exchangeable sequence of random vari-
ables leading to Dirichlet measures. Exchangeable
distributions are usually derived as i.i.d. random
variables with a common P having a prior distribu-
tions rather than vice versa, and so this method has
not yielded a rich variety of prior distributions. There
is, however, a mathematical beauty in this method.

2. Computational Methods in Nonparametrics:
Bootstrap and Gibbs Sampling

Two methods, namely the bootstrap (see Resampling
Methods of Estimation) and Gibbs sampling methods
(see Monte Carlo Methods and Bayesian Computation:
O�er�iew), have proved very successful in handling a
multitude of inference problems that could not be
handled before since the various distributions needed
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for inference are generally mathematically intractable.
These sampling methods replace the mathematical
machinery with computational methods to obtain
approximations for large classes of distributions. A lot
of ingenuity still has to go into each situation to make
these computational methods effective. Much theory
has also been developed to prove that these com-
putationalmethodsworkwhenthenumberofiterations
and sample sizes become large, but we will not describe
those developments here. We will give a general
introduction and describe some examples.

Let X
�
,…, X

n
be i.i.d. with common distribution P.

Let F
n
� �

n
�n

�

I(X
i
�x) be the empirical distribution

function which is an estimate of P. Suppose that we
wish to estimate the parameter θ� g(P), where g(P) is
some function of P. The population mean θ�
�xP(dx) is an example of such aparameter.Anobvious
estimate of this θ would be g(F

n
). One would also like

to give the precision of this estimate, namely the
standard error of this estimate. This can be done using
the bootstrap. The bootstrap method says that if we
draw a sample X *

�
, …, X *

n
of size n from F

n
(i.e., a

simple random sample of size n with replacement from
the originally observed sample) and compute its
empiricaldistributionfunctionF

n
*theng(F

n
*)bearsthe

same relation to g(F
n
) as g(F

n
*) bears to g(P). If we

repeat this procedure K times where K is large, then the
standard deviation of the K values of g(F

n
*) will be an

estimate of the precision of the estimate g(F
n
*). This, in

a nutshell, is the bootstrap method in its simplest
form, as introduced by Efron (1979). The asymptotic
accuracy of the bootstrap has been established among
others by Bickel and Freedman (1981) and Singh
(1981). This method can apply to parametric as well as
nonparametric problems. We will illustrate the boot-
strap in two nonparametric problems below.

2.1 Testing for Concordance

Kendall’s τ is a measure of concordance, namely the
tendency of two random variables X and Y to increase
or decrease together. It possesses the desirable prop-
erty that it is invariant under monotone increasing
transformations of X and Y and so depends only on
the rankings and not the exact magnitudes of X and Y.
Let (X, Y ) have a joint distribution H. Let I(�) stand
for the usual indicator function. Define the concord-
ance between a pair of vectors (x

�
, x

�
) and (y

�
, y

�
) as

C((x
�
, x

�
), (y

�
, y

�
))� I((x

�
�x

�
) (y

�
�y

�
)� 0)

�I((x
�
�x

�
) (y

�
�y

�
)� 0)

which is equal to 1 if (x
�
�x

�
) and (y

�
�y

�
) are of the

same sign, �1 if they are of opposite signs and 0 if
either x

�
�x

�
or y

�
� y

�
. The population value of τ is

defined by

τ�E[C((X
�
, X

�
), (Y

�
, Y

�
))] (4)

Table 1
Hunter L values and consumer panel scores for nine
lots of canned tuna

Lot Hunter L value (X ) Panel score (Y )

1 44.4 2.6
2 45.9 3.1
3 41.9 2.5
4 53.3 5.0
5 44.7 3.6
6 44.1 4.0
7 50.7 5.2
8 45.2 2.8
9 60.1 3.8

Source: Rasekh et al. (1970)

Note that if X and Y are independent then τ� 0.
Consider a sample (X

n
, Y

n
)� ((X

�
, Y

�
), …, (X

n
, Y

n
))

which is i.i.d. with common distribution function
H(x, y). A natural sample estimate of τ

n
of τ is given

by

τ
n
�

2

n(n�1)
�

�
� i � j�n

C((X
i
�X

j
), (Y

i
�Y

j
)) (5)

The above definition can be simplified if there are no
ties in the data. The statistic τ

n
can also be recognized

to be a U-statistic and so one can derive its asymptotic
distribution, see for instance Hoeffding (1948), under
both the null and alternative hypotheses. However,
the asymptotic distribution of τ

n
depends on the joint

distribution H(x, y) and the variance should be esti-
mated to produce confidence intervals for τ. We give
below the details of a simple use of the bootstrap to
solve this problem and illustrate it with a numerical
example taken from Hollander and Wolfe (1999,
Sect. 8.1).

Let H
n
(x, y) be a joint distribution that places mass

�
n

at each of the observations (X
�
, Y

�
), …, (X

n
, Y

n
).

This H
n
is the empirical distribution function of the bi-

variate sample. Let (X*

n
, Y*

n
)� ((X *

�
, Y *

�
), …, X *

n
, Y *

n
))

be a sample of size n from H
n

and let τ*

n
be the

τ-statistic computed from this sample. By repeating
this K times, one gets K values of τ*

n
. Let a

n
, b

n
be the

Bα-largest and B(1�α)-largest values of these K values
of τ*

n
arranged in increasing order. The interval [a

n
, b

n
]

is an approximate 1�2α confidence interval for τ.
Standard theorems show that the confidence level of
this confidence interval converges to 1�2α as K,
n��.

Rasekh et al. (1970) wish to evaluate the relative
importance of factors contributing to tuna quality, in
particular the importance of theHunter L value factor.
A small subset of the data is given in Table 1 (see also
Hollander and Wolfe 1999).

The value of τ
n

from this sample is �

�
� 0.4444 and

this is an estimate of the population value of τ. This
shows that there seems to be a positive dependence
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between the Hunter L value and tuna quality. A
confidence interval for τ can now be obtained by the
use of the bootstrap. One thousand samples were
generated by the bootstrap sampling scheme from the
given data using a program written in the statistical
package S-Plus. The 90 percent confidence interval for
τ was found to be [�0.0278, 0.7500], the interval
containing 90 percent of the 1000 values of τ

n

generated by the bootstrap. Since zero falls in this
interval, we cannot rule out that the Hunter L value
has no influence on tuna quality, if we use a 90 percent
confidence interval as a two-sided test of independence
with type-I error probability approximately 10 per-
cent.

2.2 Testing Independence

Suppose that we want to test that two random
variables X and Y are independent. Consider a sample
(X

n
, Y

n
)� ((X

�
, Y

�
, …, (X

n
, Y

n
)) which is i.i.d. with

common distribution function H(x, y) with marginal
distribution functions F(x) and G(y). We wish to test
the hypothesis of independence, namely that

H(x, y)�F(x) G(y) (6)

for all x, y. One may restate this problem as asking
whether the joint distribution given by taking the
marginals to be independent fits the actual distribution
very closely; in this sense this problem can be con-
sidered as a goodness-of-fit problem. (For other
goodness-of-fit problems see Goodness of Fit: O�er-
�iew). A standard test is to reject for large values of
the statistic

T
n
�T

n
(X

n
, Y

n
)� sup

x,y

�H
n
(x, y)�F

n
(x)G

n
(y) � (7)

where H
n
(x, y), F

n
(x), G

n
(y) are the joint empirical

and marginal empirical distributions. How should we
choose the critical value for T

n
?

The statistic T
n

is distribution-free under the null
hypothesis, if the distributions are continuous. The
bootstrap implementation, which is valid even when
the distributions are not continuous, proceeds as
follows. Notice that F

n
(x) and G

n
(y) are the sample

estimates of the marginal distribution functions.
Under the null hypothesis, F

n
(x)G

n
(y) will be an

estimate of the joint distribution function. Thus one
collects a sample (X*

n
, Y*

n
)� ((X *

�
, Y *

�
),…, (X*

n
, Y*

n
))

from the distribution F
n
(x)G

n
(y) and computes the

statistic T *

n
�T

n
(X*

n
, Y*

n
). This is repeated K times. Let

c
n
(α) be the Kα-th largest value of these T *

n
s arranged

in increasing order. This c
n
(α) is taken to be the critical

value at level α and the null hypothesis is rejected if T
n

is larger than c
n
(α). This implementation of the

bootstrap is described and illustrated in two articles by

Table 2
Psychological test scores of nonidentical male twins

Pair no First twin Second twin

1 277 256
2 169 118
3 157 137
4 139 144
5 108 146
6 213 221
7 232 184
8 229 188
9 114 97

10 232 231
11 161 114
12 149 187
13 128 230

Source : Clark et al. (1961)

Romano (1988, 1989), where it is shown that this
bootstrap test is consistent, if K, n��.

Table 2 gives the data considered by Clark et al.
(1961) in a study concerned with the relationship of
scores on various psychological tests and certain
physical characteristics of 13 nonidentical male twins
(see Hollander and Wolfe 1999, Sect. 8.1).

The value of the T
n
given by Eqn. (7) for the data is

0.1775. The bivariate distribution in which X and Y
are independent and have the marginal distributions
given by the above data was constructed. One thou-
sand bivariate samples were generated from this
distribution and the 5 percent upper cut-off point of
the T

n
statistic calculated from these 1,000 samples

were found to be 0.1893. This shows that the scores of
the two twins can be concluded to be independent at
the 5 percent level.

2.3 Gibbs Sampling

Gibbs sampling is a computational method to cal-
culate distributions which are intractable by math-
ematical means. Suppose that we wish to obtain
samples from a joint distribution H of a bivariate
random variable (X, Y ) or just want to evaluate
� g(x, y)dH(x, y) for some function g(x, y). Thismaybe
difficult because the joint distribution H is quite
complicated or only indirectly defined. Suppose that
the conditional distributions Q(x � y)�P(X�x �
Y� y) and R(y �x)�P(Y� y �X�x) are known
sufficiently well enough to generate observations
from them. Then we can proceed as follows.
Let (X

�
, Y

�
) be arbitrary. Generate X

n
from the

distribution Q(� �Y
n−�

) and Y
n

from the distribution
R(� �X

n
), n� 1, …, N. One can check that

(X
�
,Y

�
), (X

�
, Y

�
), …, is a Markov chain with a tran-

sition function forwhich H is an invariant distribution.
If this transition function satisfies some mild con-
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Table 3
Exact and computational Bayes estimates of $F(x)$ based on Kaplan and Meier Data ($�α� 8, �mu
�exponential with scale parameter $0.12$)

x 0.80 1.00 2.70 3.10 5.40 7.00 9.20 12.10
Exact 0.1083 0.1190 0.2071 0.3006 0.4719 0.5256 0.6823 0.7501
Gibbs 0.1083 0.1190 0.2084 0.3011 0.4706 0.5261 0.6802 0.7476
KM 0.1250 0.1250 0.1250 0.3000 0.4750 0.4750 0.7375 0.7375

Source : Doss (1994)

ditions, then this Markov chain converges in one of
several senses to H, and so, for large N, one can take

1

N
�I((X

i
, Y

i
) �A) and

1

N
�g(X

i
, Y

i
)

to be approximations to H (A) and � g(x, y) dH(x, y).
If the convergence is stronger, then one can
take (X

N
, Y

N
), as approximately having distribu-

tion H. This is the essence of the Gibbs sampler of
which there are many other variations. See Gelfand
and Smith (1990), Tierney (1994) (for more details see
Monte Carlo Methods and Bayesian Computation:
O�er�iew).

We will now illustrate the Gibbs sampler in a
nonparametric censoring problem. Suppose that,
given F and G, X

�
, …, X

n
, Y

�
, …, Y

n
are independent

with X
�
, …, X

n
i.i.d. with common distribution F and

with Y
�
, …, Y

n
i.i.d. with common distribution G. We

will assume that the distribution functions F and G are
continuous functions. Suppose that we observe only
Z

i
�min (X

i
, Y

i
), δ

i
� I(X

i
�Y

i
), i� 1, …, n; Z

i
is the

censored value of X
i
if δ

i
� 0 and the actual value of X

i

if δ
i
� 1.That is, sometimes we observe an X

i
and at

other timeswe just know thatX
i
� (Y

i
,�). The problem

is to estimate F(x) or the survival function F� (x)�
1�F(x). A Bayesian approach would be to put a prior
on (F, G) and look at the conditional distribution of F
given the data. Assume that under the prior dis-
tribution, F and G are independent and that F has a
Dirichlet measure � (αµ). The distribution of G will be
irrelevant and it can be shown in this Bayesian problem
that we can consider the values of Y

�
, …, Y

n
as

constants (see Lo 1993 for instance). We can re-
arrange the sample so that Z

�
�X

�
, …, Z

r
�X

r
,

Z
r+�

�Y
r+�

, …, Z
n
�Y

n
where r is the number of un-

censored X’s. The number of censored observations is
m� n�r. This means the sample consists of X

�
, …, X

r

and the information X
i
�A

i
, i� r�1, …, n, where

A
i
� (Y

i
, �), i� r�1, …, n. The Bayesian posterior

distribution is the conditional distribution of F given
the data. We will show now how Gibbs sampling can
help us to simulate from this distribution after we
describe earlier work on a closed form expression for
the Bayes estimate of F.

The Bayes estimate of F is the expected value of F
under this posterior distribution. This can be obtained
without evaluating the complete posterior distribution

as shown in Susarla and Van Ryzin (1976). Let N
n

(A)��n

�
I(Z

i
�A) be the number of observations

(censored or not) that fall in A. Let Z *

�
�Z *

�
� …

�Z *

m
be the distinct values among the censored obser-

vations Z
r+�

, …, Z
n
. Let λ

k
be the number of censored

observations equal to Z *

k
, k� 1, …, m. Then the

Bayes estimate of F� (x) as obtained by Susarla and
Van Ryzin (1976) is given by

F��
n
(x)�

αµ(x, �)�N
n
(x,�)

αµ(0, �)�n

�
m

j=�

A

B

αµ([Z *

j
, �))�N

n
([Z *

i
, �))

αµ([Z *

j
, �))�N

n
([Z *

j
, �))�λ

j

C

D

(8)

for Z *

l
�x�Z *

l+�
, l� 0, 1,…, m where we set Z *

�
�

0, Z*

m+�
��. This estimate converges to the standard

Kaplan–Meier frequentist estimate (Kaplan andMeier
1958) as α� 0.

A full Bayesian analysis will require the posterior
distribution of F. This can be accomplished in this
problem through Gibbs sampling. This will also yield
a way to obtain the posterior estimate of the survival
function, by computational methods, which then can
be compared with the exact estimate of Susarla and
Van Ryzin given in (8). The conditional distribution of
F given X

�
, …, X

r
(the observed X’s) is � (α�r, µ

r
)

where µ
r

is as defined in (3) with n� r. Let
F, X

r+�
, …, X

n
be such that F has distribution

�(α�r,µ
r
) and given F, let X

r+�
, …, X

n
be i.i.d. F.

The posterior distribution is the conditional distri-
bution of F given X

i
�A

i
, i� r�1, …, n.

It is clear that we do not know the precise values of
X

r+�
, …, X

n
, but we know only that X

i
�A

i
,

i� r�1, …, n. The standard theory of Dirichlet dis-
tributions shows that the conditional distribution Q
(F �X

r
, …, X

n
, data)ofFgivenX

r
, …, X

n
and thedata is

equal to � (α�n, µ
n
) where µ

n
is given by Eqn. (3). We

also know that the conditional distribution
R(X

r+�
, …, X

n
�F, data) of X

r+�
, …, X

n
given F and the

data, is just that of independent random variables with
distributions F

A
r+�

, …, F
A
n

where for any set A, F
A

represents that distribution F restricted to the set A.
Thus, in the joint distribution of F and (X

r+�
, …, X

n
)

given the data, we know the two conditional dist-
ributions. This provides the necessary parts to carry
out Gibbs sampling. After simulating an observation
(F, X

r+�
, …, X

n
) from the joint distribution of F and
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(X
r+�

, …, X
n
) given the data, we can retain just the F

which then can be considered as an observation from
the posterior distribution.

There is a special difficulty in this example of Gibbs
sampling. How does one generate a distribution F
from a Dirichlet measure? This F is not a simple as a
real valued random variable. The constructive defini-
tion of a Dirichlet measure given in Sethuraman (1994)
will be useful here. Suppose that at stage 0 of Gibbs
sampling, we start with arbitrary or well chosen
F �, X �

r+�
, …, X �

n
. Let µ�

n
� �

n
[αµ��r

l
δ
X

i

��n

r+�

δ
X

�

i

].
Then F� has to be generated from �(α�n, µ�

n
). Thus

we may take F�(x)���

k
p
k
I(W

i
�x), where

W
�
, W

�
,… are i.i.d. µ�

n
and the p�

k
s are given by (1)

based on independent θ
�
, θ

�
, … which are i.i.d. Beta

(1, α�n). This is an infinite sum and cannot be
computed exactly. In fact, we will avoid generating
this F� in a precise fashion and go to the next step of
generating (X�

r+�
, …, X�

n
) as i.i.d. observations from this

F� and satisfying the restrictions X�
i
�A

i
, i�

r�1, …, n. The constructive definition of Sethuraman
(1994) states that X�

r+�
, …, X�

n
can be taken to be

W
I
r+�

, …, W
I
n

whereI
r+�

, …, I
n
aredrawni.i.d. fromthe

random discrete distribution �p
k
, k� 1, …�. Thus one

first generates a sufficiently large vector W
�
, …, W

N

which are i.i.d. µ�
n
. The random index I

r+�
is then

generated as min � j: �j

�
p
i
�U �, where U is a uniform

random variable on [0, 1]. This means that we will
need to generate only a finite (though random) number
of p

i
s to generate I

r+�
. If the value X �

r+�
�W

I
r+�

is not in
A

r+�
we will repeat this step until X�

r+�
�A

r+�
. This will

give us X�
r+�

. We continue until the remaining
X�

r+�
, …, X�

n
are generated. In a similar fashion, we

generate (FM, XM

r+�
, …, XM

n
) for M� 1, 2, … K, noting

that at each step we did not have to calculate the
infinite series for FM. The expected value of FM, namely
µM

n
or the average of µM

n
over several such runs, will be

the computational Bayes estimate of µ. This computa-
tional method is described in Doss (1994). A result
from Arthreya et al. (1994) can be used to justify that
the Gibbs sampler converges.

We illustrate the above with the following example
taken from Doss (1994). Kaplan and Meier (1958)
presented the following data on lifetimes on eight
subjects in which four were not fully observed, that is,
were censored (indicated with a�):

0.8, 1.0�, 2.7�, 3.1, 5.4, 7.0�, 9.2, 12.1�.

The exact and computational Bayes estimates based on
these data are very close to one another as can be seen
from Table 3. For comparison purposes, the original
standard frequentist estimate of Kaplan and Meier
(KM) is also presented in the same table. As expected,
the Bayesian estimate is smoother and varies over a
wider range.

One can extend the above to the case where F is
specified to come from a family H (x�θ), where H has
a Dirichlet prior, and one can place an independent
prior distribution on the real valued parameter θ. Doss

(1994) extends the above Gibbs sampling method for
this more general prior and obtains the posterior
distribution and theBayes estimate of θ. An illustrative
numerical example can also be found in that paper.

The above constitute only a typical example of the
use of Gibbs sampling in nonparametric Bayesian
problems. There have been many interesting applica-
tions of Gibbs sampling; for some early references see
Escobar (1994, 1995), and Escobar and West (1995).

3. Conclusion

Nonparametric methods have established themselves
not just as competitors to parametric methods, but
actually as being superior to them under certain
circumstances, while still providing valid and robust
procedures. Incorporating prior information and
expert knowledge into nonparametric procedures
becomes the next important advance in statistical
methodology. In the first section we described various
ways of defining Dirichlet measures which can serve as
prior distributions in nonparametric problems. It
turns out that the actual Bayesian solution to a
particular nonparametric problem may not be in a
simple closed form and therefore may require some
intensive computing. The bootstrap method and
Gibbs sampling represent two such computational
procedures. We have presented two examples of the
bootstrap: to test for concordance and to test for
independence, and have illustrated the Gibbs sampler
to estimate the survival distribution when censoring is
present.

See also: Bayesian Statistics
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Nonparametric Statistics: Asymptotics

Nonparametric methods are methods of statistical
inference without precise assumptions on the shape of
probability distribution of the observations. More
precisely, a statistical model where the joint prob-
ability distribution is determined by a finite set of real
parameters, or a finite dimensional real vector is called
parametric, and methods of statistical inference with-
out assuming a parametric model, is called non-
parametric. Nonparametric methods, and especially
nonparametric tests, have a long history. They can be
traced back to the nineteenth century. Before 1940,
rank correlation, rank sum tests, and permutation
tests were known. However, they were often con-
sidered as merely ‘quick and simple methods, sub-
stituting for more exact’ procedures like t-tests,
analysis of variance, etc., which were thought to
be tedious.

The true nature of nonparametric methods has
come to be understood since the 1950s and some of the
nonparametric procedures have been found to have
not only validity irrespective of the shape of underlying
distribution, but also to have rather high efficiency
under standard cases such as the normal distribution.
Hence they have a high degree of robustness. Although
the computation of the distribution of nonparametric
statistics is now not difficult with modern computers,
small sample distributions are usually complicated.
Though they may not be difficult to compute for
specific cases, it is not easy to understand their general
features. Hence asymptotic theory is called for, and
gives the result not for only null cases but also for
alternative cases, leading to the definition and cal-
culation of the relative efficiency of the procedures.

The term nonparametric is sometimes used in a
different senses. Thus nonparametric regression
usually means not that the distribution of the error is
unspecified, but that the form of the regression
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function is not specified by a finite number of
parameters. However, such problems belong to a
different area of theory and hence are not dealt with in
this article. Basic aspects of the asymptotic non-
parametric theory are expounded for some basic cases.
There are two main nonparametric procedures: (a)
testing hypotheses, and (b) interval estimation.

1. Two-sample Tests

Among nonparametric procedures, the most common
is the nonparametric hypothesis testing, where the
hypothesis to be tested is expressed in a nonparametric
framework. Simplest and most often appearing in
practical applications is the so-called two-sample
problem where it is required to test the equality of two
probability distributions. More precisely, we have two
sets of sample observations X� (X

�
, X

�
,…, X

n
) and

Y� (Y
�
, Y

�
,…, Y

m
) where X

i
s and Y

j
s are real random

variables distributed according to continuous distri-
butions, F and G respectively, and it is required to
test the hypothesis that the two distributions are
identical, that is

H: F�G

A nonparametric test function φ is a measurable
function of X and Y, satisfying the conditions that

0�φ(X, Y )� 1,

and

E(φ(X, Y ) �F�G)�α for all possible F

When E(φ �F�G), which is called the size of the test,
is always equal to α, the test is called a similar, or
exactly nonparametric test.

When F is assumed to be continuous, there is a
general method to derive similar tests. We define the
order statistics X� � (X

(�)
�X

(�)
���X

(n)
) and Y� �

(Y
(�)

�Y
(�)

���Y
(m)

) where X
(i)
s are values of X

i
s

arranged according to their magnitudes, and Y
(j)
’s are

ordered values of Y
j
s. Given X� and Y� , the conditional

distributions of X and Y are independent of F and G.
Hence the pair of X� and Y� is a sufficient statistic, and
we may consider φ as the function of X� and Y� (Fraser
1957, Lehmann 1959). Now we also define the com-
bined order statistics Z� (Z

�
�Z

�
���Z

n+m
)

where Z
k
s are either one of the X

i
s or one of the Y

j
s,

thus Z� is the set of values of X� and Y� combined and
ordered. Then we have

P�X� � (Z
i
�

, Z
i
�

,…, Z
i
n

) �Z� � (Z
�
, Z

�
,…, Z

n+m
)�

�
1

n+m
C

n

that is the conditional probability that the values of X�

being equal to any combination of n values in Z� is
always the same and equal to (1�

n+m
C

n
), whatever the

probability distribution F�G be, provided only that
F is continuous so that no two values of Xs and Ys are
equal.

Then if the test function satisfies the condition that

E(φ(X� , Y� ) �Z� )�α (1)

that is, the conditional expectation of α given the
combined order statistic Z� is always equal to α under
the hypothesis, it follows that

E(φ(X� , Y� ) �F�G)�α for all F�G (2)

hence φ is a similar test (Lehmann 1959). Conversely if
φ is similar, it is proved that (2) must hold for almost
all values of Z� .

1.1 Test Statistic

Various similar test functions can be constructed in
the following manner. Let t be a function of n values
depending on the combined order statistics Z� . Then
the conditional distribution given Z� of T� t(x� ) can be
computed from (2). Choose a constant c and also
0� r� 1, and define

φ(x� )�
1

2
3

4

1 if t(x� )� c

r if t(x� )� c

so that E(φ(x� ) �F�G)�α. Thus we get a similar
nonparametric test procedure.

There are two types of such functions. The first
is a function whose marginal distribution is indepen-
dent of the distribution F under the hypothesis.
The rank of x

i
�x

i
among Z� � (Z

�
, Z

�
,…, Z

n+m
)

Z
�
�Z

�
���Z

n+m
is defined to be R

i
if x

i
is equal

to Z
R
i

. If t depends only on the ranks of X
i
s the

distribution of T� t(X )� t(R
�
, R

�
,…, R

n
) is clearly

independent of F. By proper choice of t, most common
nonparametric tests are obtained. The simplest one is
the rank sum T��n

i=�
R

i
, and the hypothesis is

rejected when T is either too large or too small.
The weighted rank or rank score sum test is a

generalization of the rank sum test, defined by the
criterion function T��n+m

i=�
c(R)

i
where c(R) is a

function of the rank R. The score function c(R) is often
defined to be equal to the expectation of the R-th order
statistic on the sample of size n�m from some
distribution. For example, one can take c(R)� ξ

R �n+m
,

the expectation of the R-th order statistics in the
sample from the standerd normal distribution, or c(R)
� �

R
, the same from the exponental distribution. A

more simple function is

c(R)�
1

2
3

4

�1 for R� n+m+�

�

0 for R� n+m+�

�
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which is called the median test. Sometimes a non-
monotone function is used such as c(R)� � ξ

R(n+m)
�.

Consider any statistic T� t(X
�
, X

�
,…, X

n
). Its con-

ditional distribution given Z� is called the permutation
distribution of T. Then a nonparametric test can be
obtained by using T as test criterion with the critical
point calculated from the permutation distribution.

Using the idea of permutation tests every parametric
test statistic can also be used as the second type of
nonparametric test criterion. For example, if F and G
are both normal distributions with possibly different
means but with common variance, the best (in various
senses) test statistic is the t-statistic defined as

T�p nm

n�m

X� �Y�
S

where

S��
�
n

i=�

(X
i
�X� )���

m

j=�

(Y
i
�Y� )

(n�m�2)

T is distributed according to the t-distribution with
degrees of freedom n�m�2 under the normal hypo-
thesis. But we can also consider the permutation
distribution of T given Z� . It can be shown that given Z�
, the statistic T is equivalent to X� , the mean of the first
sample.

1.2 Asymptotic Distribution Under the Hypothesis

The conditional distribution of any statistic t(X� ) given
Z� is difficult to calculate in general, and so its
asymptotic approximation plays an important role. A
basic result under the hypothesis is the following
(Fraser 1957).

Theorem: Under some regularity conditions, the
conditional distribution of T� (1��n�) (X� �µ)
approaches the standard normal distribution given
Z� � (Z

�
, Z

�
,…, Z

n+m
) when n and m tends to be large

where

µ�
1

n�m
�
n+m

i=�

Z
i
, ���

�
n+m

i=�

(Z
i
�m)�

n�m�1

Here the regularity condition is troublesome to express
rigorously, but it requires basically that all moments
of Z

i
relative to � are bounded.

The theorem is readily generalized to the case when
instead of X�

g	 �
1

n
�
n

i=�

g(X
i
)

is used. Here g is a function which may depend on Z� .
Then the asymptotic normality of the null distribution
of rank sum statistics and various permutation stat-
istics can be derived, and asymptotic critical values for
test statistics are obtained.

Thus for example, for the rank score sum test
statistic,

T� �
n

i=�

c(R
i
)

E(T )�
n

n�m
�
n+m

r=�

c(r)� nc(r)

V(T )�
nm

(n�m)(n�m�1)
�
n+m

i=�

(c(r)�c(r))�

and the approximate critical points can be obtained
from the normal distribution. The asymptotically
conditional distribution of the usual t statistic is
equivalent to its permutation distribution, and the
percentage point obtained from the t distribution
approximately corresponds to that of the permutation
distribution (Fisher 1935).

This fact may be interpreted to establish that the
common t-test obtained under the assumption of
normality is also asymptotically nonparametric, in
the sense that it has approximately correct size when
the sample size is large, if the two populations are the
same, even if not normal.

1.3 Asymptotic Power

Although nonparametric tests are introduced to
guarantee the level of the test under general conditions,
it is also important to consider their power under the
alternatives, consideration of which is the most im-
portant factor in choosing among many nonpara-
metric tests. Before computers were developed, some
nonparametric tests were preferred to the parametric
tests because of computational simplicity, but this is
no longer an issue.

In order to calculate the power we have to specify
the alternative. Assume that the density function of X
is expressed as fθ(x) and that of Y as f

�
(x). Then the

hypothesis to be tested is H:θ� 0. Under the alterna-
tive, conditional distribution of X� � (X

�
, X

�
,…, X

n
)

given Z� is expressed as

P(X
�
�Z

i
�

, X
�
�Z

i
�

,…, X
n
�Z

i
n

�Z� )

� cθ (Z� ) �
n

j=�

fθ(Zi
j

)

where cθ(Z� ) is a constant depending on Z� . The
conditional distribution of permutation test statistic
can be derived from this formula.
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When θ is small, that is the distribution of Fθ is close
to F

�
, the distribution under the alternative can also be

approximated by the normal distribution. More pre-
cisely, consider a sequence of alternatives θ

N
� ξ

�
N
,

and samples with

n� [λN ] m� [(1�λ)N ]

where

0� λ� 1

is a constant. Then we have
Theorem: (Fraser 1957, Nikitin 1995) Under a set of

regularity conditions, the conditional distribution
given Z� of

T�p Nλ

1�λ

X� �µ

�

approaches the normal distribution with mean ψ and
variance 1 where ψ is given by

ψ� ξ�λ(1�λ) & x
�

�θ
f (x, θ ) �θ=�

dx

Normal approximation for other types of statistics can
also be derived. Under the same set up, the asymptoti-
cally best test statistic (assuming f is known) is
distributed asymptotically normal with variance 1 and
mean

ψ*� ξ�λ(1�λ) �I(θ)

when I(θ) is the Fisher information, that is

I(θ )�&
E

F

�

�θ
log f (x, θ)

G

H

�

f (x, θ ) dx

The ratio ψ��ψ*�� e is called the relative efficiency of
the nonparametric test, since the nonparametric test
based on the sample of size N is nearly equal (in terms
of power) to the best test based on a sample of size eN.

For the two-sample problem the most common
model is that of shift parameter, that is, the two
distributions are related by a real parameter θ so that

F (x)�G(x�θ )

Then the hypothesis corresponds to H:θ� 0. For the
general rank score test if the score function c(R) can
expressed as

c(R)� J

E

F

R

n�m�1

G

H

where J is a continuous and smooth function with the
conditions

& �

�

J(u) du� 0, & �

�

J �(u) du� 1

then the ψ above can be expressed as

ψ� θ�λ(1�λ) & f �(x)J (F (x)) dx

For example for the rank sum test,

J(u)�
1

�12

E

F

u�
1

2

G

H

and

ψ� θpλ(1�λ)

12 & f �(x)

E

F

F (x)�
1

2

G

H

dx

� θpλ(1�λ)

12 & f �(x) dx

from which its relative efficiency for the normal case is
calculated to be equal to 3�π� 95 percent.

If J is chosen to be equal to

J(u)� c
d

du
h
f
(u), where h

f
(u)� f (F−�(µ))

the asymptotic efficiency of the rank score test is 100
percent. Thus for any specific distribution there
corresponds a nonparametric rank score test which
has 100 percent efficiency (Lehmann 1959).

It is also easily proved that the permutation test
derived from the best test statistic under a specified
distribution is asymptotically equivalent to the best
test. Since the best nonparametric test is dependent on
the unknown shape of F, there is no uniformly best
nonparametric test. But some information about the
shape of the distribution is available from the sample,
which may be utilized to choose the nonparametric
test among a class of tests.

For example, the best score function J(u) can be
approximately constructed from the sample infor-
mation. Such a method is called an adaptive pro-
cedure. There have been proposals and theoretical
results about adaptive nonparametric procedures, and
there exist adaptive procedures which are 100 percent
asymptotically efficient for all distributions within a
rather large class (Nikitin 1995). But these are usually
very complicated, and some of them have distributions
notoriously slow to converge asymptotically. Hence
they are not necessarily recommendable in practical
situations.

2. Common Nonparametric Tests

There are various problems of testing statistical
hypotheses, where several types of nonparametric tests
are derived in similar ways, as in the two-sample case.

2.1 Equality of Se�eral Populations

Suppose that we have k sets of samples, each of size n
i

from the population with distribution F
i
. The hy-
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pothesis to be tested is H:F
i
�F. Let X

i
�

(X
i
, X

i�
, …, X

in
) be the set of the values in the sample

from the i-th population, and Z� � (X
�
, X

�
, …, X

k
)

conditional distribution given Z� is expressed as the
total set of values of the k samples combined. Then
under the hypothesis the

P(x�
�
, x�

�
,…, x�

k
�Z� )�

n
�
!n

�
! … n

k
!

N

And nonparametric tests can be derived from this
permutation distribution.

One class of such tests can be obtained from
permutation distribution of the usual test criteria such
as

F�
�
k

i=�

n
i
(X�

i
�X�� )�

(k�1)S�

, S��
�
k

i=�

�
n
i

j=�

(X
i,j
�X�

i
)�

(N�k)

where

N� �
k
i

i=�

n
i
, x

i
� �

n
i

j=�

X
i,j
�n

i
, X�� � �

k

i=�

�
n
i

j=�

X
i,j
�N

or in case n
j
� n

R�max
i,i�

�n (X�
i
�X�

i�
)S

When n
i
s are large, (k�1)F is distributed asymptoti-

cally according to the chi-square distribution with
k�1 degrees of freedom and R has the same
asymptotic distribution as the same as the normal
studentized sample range (Randles and Wolfe 1979).

Another class of criteria is obtained by substituting
the rank score c(R

i,j
) for X

i,j
, where R

i,j
is the rank of

X
i,j

in Z� . Test criteria corresponding to the F test can
be expressed as

T� �
k

i=�

n
i
(c	

i
�c		 )����

where

c		 �
1

n
�
N

r=�

c(r), ���
1

N�1
�
N

j=�

(c(r)�c	 )�,

c	
i
�

1

n
i

�
n
i

j=�

c(R
i,j
)

The distribution of T can be approximated by the chi-
square distribution. Under the alternative close to the
hypothesis, the asymptotic distribution of T is expres-
sed as a non-central chi-square distribution. More

precisely, when the distribution F
i

is expressed as
F

i
(x)�Fθi

(x) with real parameter and known func-
tion Fθ (x), the hypothesis expressed as H:θ

i
� θ

�
, and

with the sequence of samples of size n
i
� λ


i
N, �k

i=�
λ
i
� 1 under the sequence of alternatives θ

i
� θ

�
�

ξ
i
��N, the statistic T is distributed asymptotically

as the non-central chi-square distribution with degrees
of freedom k�1, and non-centrality ψ��k

i=�
λ
i
ξ�
i
�δ.

The constant δ depends both on the shape of the
distribution and the score function c(R). The relative
efficiency of such tests can be defined as in the two-
sample case, and with the same score function, the
relative efficiency of the rank score square sum test is
equal to that of the rank score test in the two-sample
case (Lehmann 1975).

2.2 Location of a Symmetric Distribution

Consider the case when X
�
, X

�
,…, X

n
is a sample from

a symmetric distribution centered at θ, i.e., its prob-
ability density function f (x�θ) is an even function
f (�x)� f (x), but otherwise is not specified. It is
required to test the hypothesis H:θ� θ

�
. Non-para-

metric test procedures can be obtained in the following
way.

Define Z
i
� �X

i
�θ

�
� and ε

i
� sgn(X

i
�θ

�
). Then it

is easily shown that under the hypothesis, ε
i
s are

independent and P(ε
i
��1)� 1�2. Let Z� �

T� t(X
�
, X

�
, …, X

n
)� t(ε

�
, ε

�
, …, ε

n
, Z

�
, Z

�
, …, Z

n
)

is obtained. Statistics of the form T��n

i=�
ε
i
g(Z

i
)

have the mean and variance E(T )� 0, V(T )�
�n

i=�
g(Z

i
)�. Its conditional distribution can be

approximated by the normal distribution when n is
large.

Let R
i
be the rank of Z

i
. Then the test based on T�

�n

i=�
ε
i
R

i
is called the signed rank sum test, and more

generally T��n

i=�
ε
i
c(R

i
) is called a signed rank score

test statistic. The relative efficiency of such a test is
defined can calculated in a completely similar way, as
in the two-sample case.

2.3 Independence of Two Variables

Let (X
i
, Y

i
), i� 1, 2,…, n be a sample from a bivariate

distribution. Let F(x, y) be the joint distribution
function. Consider the hypothesis that X and Y are
independent, i.e. F(x, y)�G(x)H(y) assuming G and
H are absolutely continuous but without any further
specification.

Let X� � (X
�
, X

�
,…, X

n
) and Y� � (Y

�
, Y

�
,…, Y

n
) be

the set of X-values and Y-values. Then under the
hypothesis the conditional distribution of (X

i
, Y

i
),
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given *Z, the conditional distribution of the statistic



i� 1, 2, …, n given X� � (x
�
, x

�
, …, x

n
) and Y� �

(y
�
, y

�
, …, y

n
) is expressed as

P� (X
�
�x

i
�

, Y
�
� y

i
�

, X
�
�x

i
�

, Y
�
� y

i
�

, …,

X
n
�x

i
n

, Y
n
� y

i
n

)�
1

n!�

for any permutation (i
�
, i

�
,…, i

n
) and ( j

�
, j

�
,…, j

n
).

This distribution is also called the permutation dis-
tribution.

Then we may define the generalized correlation
coefficient

R�
�
n

i=�

φ(X
i
)φ(Y

i
)

��
n

i=�

φ(X
i
)��φ(Y

i
)

with the condition

�
n

i=�

φ(X
i
)� 0, �

n

i=�

φ(Y
i
)� 0

Under the hypothesis given X� and Z�

E(R)� 0 V(R)�
1

n�1

As n tends to infinity the distribution of R approaches
the standard normal distribution (Kendall 1948).

When φ(X
i
)�R

i
, R is called the rank correlation

coefficient (or more precisely Spearman’s ρ). When
φ(X

i
)�X

i
, R is equal to the usual (moment) cor-

relation coefficient. Hence it can also be interpreted as
a nonparametric correlation coefficient if its permu-
tation distribution is taken into consideration.

2.4 Equality of Multi�ariate Distributions

Multivariate two-sample problems can be treated in
the same way as in the univariate case. Suppose that
we want to test the equality of two bivariate distri-
butions.

Let X��(X
�,�

, X
�,�

), (X
�,�

, X
�,�

),…, (X
n,�

, X
n,�

)� be
the bivariate sample of size n from the first distribu-
tion,andY��(Y

�,�
, Y

�,�
), (Y

�,�
, Y

�,�
), …, (Y

m,�
, Y

m,�
)�

be the sample of size m from the second distribution.
The hypothesis to be tested is that the two distribu-
tions are continuous and identical, but not otherwise
specified.

Let Z� be the totality of the n� m pairs of values of
X� and Y� . Then given Z� , the conditional probability
that the pairs in X are equal to the specific n pairs in
Z� is equal to 1�

n+m
C

n
as in the univariate case. Non-

parametric tests can be derived from this fact.

Define T
�
��g

�
(X

i,�
) and T

�
� g

�
(X

i,�
). Then

under the hypothesis the conditional distribution given
Z� of (T

�
, T

�
) approaches a bivariate normal distri-

bution as n and m get large (under a set of regularity
conditions). Hence we can define

χ �� s��(T
�
�m

�
)��s��(T

�
�m

�
)(T

�
�m

�
)

�s��(T
�
�m

�
)�

where

m
�
�E(T

�
�Z� ), m

�
�E(T

�
�Z� )

and s��, s��, s�� are the elements of inverse of con-
ditional variance and covariance matrix of T

�
and T

�
.

Then under the hypothesis χ � is asymptotically dis-
tributed as chi-square distribution of 2 degrees of
freedom. By various choices of the function g

�
, g

�
, we

can get bivariate versions of rank sum, rank score, etc.,
tests (Puri and Sen 1971).

3. Nonparametric Confidence Inter�als

Nonparametric test procedures can be applied to
construct nonparametric confidence intervals. For
example, consider the two-sample location shift model
i.e., the two distributions are related as F (x)�
G(x�θ). Suppose we want to construct a confidence
interval (l(X, Y ), u(X, Y )), such that

P�l(X, Y )� θ� u(X, Y �� 1�α

for all θ and for all continuous G.
Now consider the hypothesis θ� θ

�
. It is equivalent

to the hypothesis that X �
i
�X

i
�θ

�
, i� 1, 2,…, n has

the same distribution as Y
i
. Hence any two-sample

nonparametric test procedure can be applied to
(X �

�
, X �

�
,…, X �

n
) and (Y

�
,…, Y

m
). Let φ(X� , Y� ) be the

test function. Then Eθ
�

(φ(X� , Y� ))�α.
Nowconsider the class of hypotheses for any specific

value of θ, and let the test functions corresponding to
θ be φθ (X� , Y� ). Corresponding to φθ (X� , Y� ), let S�R�

(real line) be the set of values of θ for which
φθ (X� , Y� )� 0. Then for any θ we have Pθ(θ �S)�
Eθ(1�Pθ (X� , Y� ))� 1�α. Therefore S is a confidence
region of θ with level 1�α, and if S is always defined
as an interval, it gives a nonparametric confidence
interval with level 1�α.

With a monotone increasing score function we can
always construct such a confidence interval as follows:

Let Rθ,i
be the rank of X

i
�θ, i� 1, 2,…, n in the

combined set of values X
i
�θ, i� 1, 2,…, n and Y

j
, j�

1, 2,…, m. Let c(R) be the monotone increasing score
function. Then we can determine two constants a and
b such that

P�a��
n

i=�

c(Rθ,i
)� b�� 1�α

10672

Nonparametric Statistics: Asymptotics



Then define

θ� inf

1

2
3

4

�
n

i=�

c(Rθ,i
)� b

5

6
7

8

θ� � sup

E

F

�
n

i=�

c(Rθ,i
)� a

G

H

Since �n

i=�
c(Rθ,i

) is monotone non-increasing in θ,
θ� θ� θ� gives a confidence interval of level 1�α.

Also from the consideration of the permutation
distribution of T��n

i=�
X �

i
, we can construct a non-

parametric confidence interval of the form

X� �Y� �D� θ� �X� �Y� �D

When n and m are large, asymptotic results can be
applied, and the above interval becomes nearly equiv-
alent to the t-interval derived from the assumption of
normality.
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Nonparametric Statistics: Rank-based

Methods

A nonparametric statistical procedure is a statistical
procedure, such as (a) a hypothesis test, (b) a confi-
dence interval, (c) a multiple comparison procedure,
(d) a confidence band, that has desirable properties

that hold under mild assumptions concerning the
underlying population from which the data are drawn.
Typically, it suffices to assume the underlying popu-
lation is continuous.

The term ‘distribution-free’ has a more precise
meaning than the term ‘nonparametric.’ For example,
in the context of hypothesis testing, a distribution-free
statistic is one whose probability distribution, under
the null hypothesis being tested, is independent of the
underlying population distribution. In the context of
interval estimates, a distribution-free 100(1�α) per-
cent confidence interval, say (∆

L
, ∆

U
) for an unknown

parameter ∆, is a random interval having the property
that the probability that ∆ is contained in the random
interval is 1�α, independent of the underlying popu-
lation distribution. There are related concepts for
distribution-free multiple comparison procedures (see
Sect. 1.2) and distribution-free confidence bands for
distribution functions (see Sect. 11.5 of Hollander and
Wolfe (1999)).

The success of nonparametric statistics over the last
70 years and its continued vigorous development
today are due to the wide applicability of the nonpara-
metric approach and the excellent efficiency properties
of nonparametric procedures. Some of the main
advantages can be briefly summarized as follows

(a) Nonparametric procedures provide exact P-
values for tests, exact coverage probabilities for
confidence intervals, exact experimentwise error rates
for multiple comparison procedures, and exact cover-
age probabilities for confidence bands. These exact
properties do not require an assumption that the
underlying population have a specific form, such as a
normal population.

(b) Nonparametric procedures have excellent effi-
ciency properties with respect to their parametric
competitors.

(c) Nonparametric procedures are relatively insen-
sitive to outlying observations in the sense that a few
wildly big (or small) observations that are far removed
from their fellow observations have little influence on
the procedure (test, confidence interval, multiple com-
parison procedure, etc.).

Section 2 describes some basic aspects of two- and
k-sample location problems. These problems and their
generalizations drove the early development of non-
parametric statistics, and the procedures developed
remain extremely useful for data analysis today. More
modern topics in nonparametrics include Bayesian
and computationally intensive procedures (cf. Non-
parametric Statistics: Ad�anced Computational Ap-
proaches). Section 1.7 of Hollander and Wolfe (1999)
provides a brief history of nonparametric statistics
and contains source references to work in other
currently active areas including regression problems
and survival analysis. Other recent books covering
various aspects of nonparametric statistics include
Sprent (1993), Gibbons (1997), and Hettmansperger
and McKean (1998). Earlier applied books featuring
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nonparametric methods based on ranks include
Noether (1967) and Lehmann (1975). Randles and
Wolfe (1979) is an introduction to the theory of
nonparametric statistics.

1. Rank-based Procedures for Location
Alternati�es

The primary reasons for using ranks are to obtain
exact procedures that enjoy a distribution-free prop-
erty and to achieve robustness by diminishing the
deleterious effects of outlying observations and depar-
tures from the model. One might think that the
reduction to ranks from original data values would
sacrifice too much information, but power and effi-
ciency studies have shown that is not the case. Indeed
the nonparametric rank-based procedures are only
slightly less efficient than their normal theory com-
petitors when the underlying populations are normal
(the home court of normal theory methods), and can
be much more efficient when the underlying popula-
tions are not normal. We begin our description of
rank-based methods with procedures for the two-
sample location problem, then consider the k-sample
location problem and the multivariate two-sample
location problem. There is an analogous body of
nonparametric techniques (which parallels the
methods described in Sect. 2) for one-sample prob-
lems, paired-sample problems, randomized blocks
and multivariate one-sample problems. That body
of procedures also enjoys excellent efficiency and
robustness properties. See Hollander and Wolfe
(1999) and Hettmansperger and McKean (1998) for
coverage of these methods.

1.1 The Two-sample Location Problem

A basic problem in statistics is the two-sample location
problem. Assume that we have a random sample
X

�
,…, X

m
from population 1 having distribution

function F(x)�P(X�x) and an independent random
sample Y

�
,…, Y

n
from population 2 having distri-

bution function G(x)�P(Y�x). We wish to test the
null hypothesis H

�
that the two populations are

equivalent, that is,

H
�
:F(x)�G(x), for all x. (1)

If we are interested in location alternatives, these can
be modeled using the location shift model

G(x)�F(x�∆), for all x (2)

where the parameter ∆ is commonly called the ‘treat-
ment’ effect. Model (2) signifies that a randomly
selected value Y from population 2 has the same
distribution as X�∆ where X is a randomly selected

value from population 1, that is Y�d X�∆, where �d
means ‘has the same distribution as.’ When ∆� 0, H

�
is satisfied. In addition to testing H

�
, it is useful to

estimate ∆ and give a confidence interval for ∆. An
excellent way to test H

�
, estimate ∆, and give a

confidence interval for ∆ is to use procedures based on
(and derived from) the famous Wilcoxon (1945) two-
sample rank sum statistic.

The Wilcoxon two-sample rank sum statistic is

W� �
n

j=�

R(Y
j
) (3)

where R(Y
j
) is the rank of Y

j
in the joint ranking from

least to greatest of theN�m�nX andY. Significantly
large values of W indicate ∆� 0; significantly small
values of W indicate ∆� 0. A one-sided upper-tail
distribution-free test of H

�
:∆� 0 versus H

�
:∆� 0,

at the α level of significance is,

reject H
�
if W�wα;

otherwise accept H
�

(4)

where wα is chosen to make the type-I error probability
of the test equal to α and is the upper αth percentile
point of the null distribution of W.

Similarly, a one-sided lower-tail distribution-free
test of H

�
:∆� 0 versus H

�
:∆� 0, at the α level of

significance, is

reject H
�

if W� n(m�n�1)�wα;

otherwise accept H
�
. (5)

A two-sided distribution-free test of H
�
:∆� 0

vs. H
�
:∆� 0, at the α level of significance, is

reject H
�

if W�wα/�
or if W� n(m�n�1)�wα/�

;

otherwise accept H
�
. (6)

This is the two-sided symmetric test with α�2 prob-
ability in each tail of the distribution.

The tests based on W are distribution-free under H
�

(1) assuming the common value of F and G is a
continuous distribution. For then, all (N

n
) possible

assignments of the Y-ranks are equally likely, each
having probability 1�(N

n
) when H

�
is true. Values of wα

can be obtained from Table A.6 of Hollander and
Wolfe (1999). Exact P-values can also be obtained
using the software StatXact (1999).

The large sample approximation to procedure (4) is

reject H
�

if W*� zα; otherwise accept H
�

(7)

where

W*�
W�E(W )

�var
�
(W )���

�
W��n(m�n�1)�2�

�mn(m�n�1)�12���
(8)
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is the standardized version of W. It can be treated as
an approximate N(0, 1) random variable under H

�
. In

(7), zα is the upper α percentile point of a N(0, 1)
distribution.

If ties are present in the data, assign to tied
observations the average of the ranks for which those
observations are competing. Then procedure (4) re-
mains applicable but it is now approximate rather
than exact. Alternatively, one can use an exact
conditional test based on the exact conditional ran-
domization distribution of W, see Hollander and
Wolfe (1999, Comment 4.5). When there are ties, the
null mean E

�
(W ) is unchanged but the null variance

var
�
(W ) is reduced to the right-hand-side of (9). Thus

when applying the large sample approximation in the
presence of ties, use average ranks and replace
var

�
(W ) in (8) by

var
�
(W )�

mn

12

E

F

m�n�1�
�
g

j=�

(t
j
�1)t

j
(t

j
�1)

(m�n)(m�n�1)

G

H

(9)

where g denotes the number of tied groups, t
j
is the size

of tied group j, and an untied observation is considered
to be a tied group of size 1.

Thus far in this section we have considered testing
H

�
:∆� 0. To test H�

�
:∆�∆

�
where ∆

�
is some

specified nonzero number, subtract ∆
�
from each Y to

form Y �

�
�Y

�
�∆

�
,…, Y �

n
�Y

n
�∆

�
. Then compute

W as the sum of the ranks of Y � in the joint ranking
from least to greatest of the m X’s and the n Y�’s.
With W computed in this manner, the procedures
described earlier in this section may be directly applied
to test H�

�
.

There are medical situations for comparing treat-
ments when various restricted randomization designs
are employed. In such situations, the test based on W
will differ from that described here. See Hollander and
Pen� a (1988) and Mehta et al. (1988) for details.

A point estimator of ∆, derived from the Wilcoxon
rank sum statistic, is the Hodges–Lehmann (1963)
estimator, namely

∆� �median �Y
j
�X

i
, i� 1,…, m, j� 1,…, n� (10)

That is, ∆� is the median of the mn (Y�X ) differences.
Roughly speaking ∆� is the value ∆� that should be
subtracted from each Y so that the value of W,
when applied to the aligned samples X

�
,…, X

m
,

Y
�
�∆� ,…, Y

n
�∆� , is equal to n(m�n�1)�2. One can

think of the method as estimating ∆ by the amount ∆�
the Y’s should be shifted so that the sample X

�
,…, X

m

and the pseudo-sample Y
�
�∆� ,…, Y

n
�∆� look like two

samples from the same distribution as viewed by W.
A symmetric two-sided 100(1�α)% distribution-

free confidence interval for ∆, obtained by inverting
the test statistic, is

∆
L
�U(Cα), ∆

U
�U(mn+�−Cα) (11)

Table 1
Plasma glucose values for healthy and lead-poisoned
Canadian geese (ranks in parentheses)

Healthy geese Lead-poisoned geese

297 (8) 293 (7)
340 (12) 291 (6)
325 (10) 289 (4)
227 (1) 430 (14)
277 (3) 510 (15)
337 (11) 353 (13)
250 (2) 318 (9)
290 (5)

Source: March et al. 1976.

where

Cα �
n(2m�n�1)

2
�1�wα/�

(12)

wα/�
is the upper α�2 percentile point of the null

distribution of W, and U(�) ���U(mn) denote the
ordered values of the mn (Y�X ) differences. For
large m and n, the integer Cα may be approximated by

Cα �
mn

2
�zα/�

E

F

mn(m�n�1)

12

G

H

�

�

. (13)

The value Cα given by (13) will typically not be an
integer. To be conservative, when using the large
sample approximation to the confidence interval, take
Cα to be the largest integer that is less than or equal to
the right-hand-side of (13).

Example 1. We illustrate the two-sample Wilcoxon
procedures with data from March et al. (1976) (see
also Hollander and Wolfe (1999)) who examined
differences between healthy and lead-poisoned Can-
adian geese. One of the measures they considered was
plasma glucose (in mg�100ml plasma). The data for
eight healthy geese and seven lead-poisoned geese are
given in Table 1. From Table 1, we find W� 68.
Referring W� 68 to Table A.6 of Hollander and
Wolfe (1999) with n� 7 and m� 8, we find
P

�
(W� 68)� 0.095. (In Table A.6, n�m, therefore

designate the values corresponding to the smaller
sample as Y.) That is, the probability, under the null
hypothesis, of getting a value as larger or larger than
68, is 0.095. This is the P-value for the one-sided test of
∆� 0 versus ∆� 0. (StatXact software gives the P-
value 0.0946). Thus one would reject ∆� 0 in favor of
∆� 0 for all type-I error probabilities α� 0.095 and
accept ∆� 0 for all type-I error probabilities
α� 0.095. Thus there is borderline evidence that the
lead-poisoned geese have higher plasma glucose
values.

To compute the Hodges–Lehmann estimate ∆� , we
first obtain the ordered Y�X differences
U(�) ���U(��). The ordered differences are: �51,
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�49, �48, �47, �46, �44, �36, �34, �32, �22,
�19, �8, �7, �6, �4, �1, 1, 3, 12, 13, 14, 16, 16, 21,
28, 28, 39, 41, 41, 43, 56, 62, 63, 64, 66, 68, 76, 90, 91,
93, 103, 105, 126, 133, 140, 153, 170, 173, 180, 185, 203,
213, 220, 233, 260, 283. Then ∆� is found to be 41, the
average of U(��) and U(��). To obtain a 96 percent
confidence interval, set α�2� 0.02 and from Table
A.6 of Hollander and Wolfe (1999) obtain w

�.��
� 74.

Then from (12), C
�.�	

� 11, and from (11) we obtain
∆

L
�U(��) ��19, ∆

U
�U(	�) � 153.

1.2 The k-sample Problem

The two-sample problem of Sect. 1.1 is readily
extended to k� 2 samples, one sample from each of k
populations. The basic null hypothesis is that the k
samples can be viewed as a single combined sample
from a common population. Typically we are inter-
ested in alternatives that specify that the locations
(medians, means) of the k populations are not equal.
More formally, let X

ij
, X

�j
,…, X

n
j
j
denote the random

sample of n
j

observations from the j th population,
which is assumed to have an unknown continuous
distribution F

j
, j� 1,…, k where F

j
(x)�P(X

ij
�x)

for i� 1,…, n
j
. We also assume that all N��k

j=�

n
j

random variables are mutually independent. The null
hypothesis of equivalent populations is

H
�
:F

�
(x)�F

�
(x)�…�F

k
(x), for all x. (14)

To study location alternatives it is natural to
introduce the location shift model

F
j
(x)�F(x�τ

j
), j� 1,…, k (15)

where F is an unknown continuous distribution
function and τ

j
is the unknown treatment effect

corresponding to the j th population. In submodel
(15), the null hypothesis H

�
of (14) becomes

H
�
:τ

�
� τ

�
�…� τ

k
. (16)

An excellent way to test H
�

is to use the Kruskal–
Wallis test (see Kruskal (1952), Kruskal and Wallis
(1952)). Let τ

ij
denote the rank of X

ij
in the joint

ranking of all N observations from the k samples.
Furthermore, let

R
j
� �

n
j

i=�

r
ij
, R.j�R

j
�n

j
, j� 1,…, k (17)

denote, respectively, the sum and average of the ranks
received by the j th sample. The Kruskal–Wallis
statistic is

H�
12

N(N�1)
�
k

j=�

n
j

E

F

R.j�
N�1

2

G

H

�

�
E

F

12

N(N�1)
�
k

j=�

R�
j

n
j

G

H

�3(N�1). (18)

Significantly large values of H indicate the τ’s are not
all equal to a common value. A distribution-free test at
the α level of significance, of H

�
(16), against the

alternative that the τ’s are not all equal, is

reject H
�

if H� hα; otherwise accept H
�

(19)

where hα is chosen to make the type-I error probability
of the test equal to α and is the upper αth percentile
point of the null distribution of H. (For k� 2, this test
reduces to the two-sided Wilcoxon test of (6)).

The test based on H is distribution-free under H
�

(14) assuming the common distribution of F is con-
tinuous. For then all N!�(�k

j=�

n
j
!) possible assign-

ments of n
�

ranks to the sample 1 observations, n
�

ranks to the sample 2 observations,…n
k
ranks to the

sample k and Wolfe (1999). StatXact performs the
exact test as well as the large sample approximation
next described.

The large sample approximation to procedure (19)
is

reject H
�

if H� χ�
k−�,

α; otherwise accept H
�

(20)

where χ�
k−�,

α is the upper αth percentile point of a chi-
squared distribution with k�1 degrees of freedom.

For a ties correction to the large sample approxi-
mation, compute H using average ranks. That is,
assign each of the observations in a tied group the
average of the ranks those observations would receive
if they were not tied. Then refer to H� to a chi-squared
distribution with k�1 degrees of freedom where

H��H5 E

F
1�

E

F
�
g

j=�

(t�
j
�t

j
)�(N��N )

G

H

G

H
(21)

In (21), g denotes the number of tied groups and t
j
is

the size of tied group j (and an untied observation is
considered to be a tied group of size 1). The ties
correction of (21) does not yield an exact α level test.
To obtain an exact α-level test in the presence of ties,
see Hollander and Wolfe (1999, Comment 6.8).

If the hypothesis H
�
(16) of equivalent treatments is

rejected, it is natural to investigate which particular
pairs of treatments differ from one another. This is
the aim of multiple comparisons. There are
various multiple comparison procedures available
(cf. Miller (1981), Hettmansperger and McKean
(1998), Hochberg and Tamhane (1987), Hollander and
Wolfe (1999)). Here we will describe and illustrate
the multiple comparison procedure proposed indepen-
dently by Dwass (1960) and Steel (1960) for the equal
sample size case and generalized by Critchlow and
Fligner (1991) to allow unequal sample sizes. The
procedure is based on (k

�
) separate pairwise rankings,

corresponding to ranking jointly each pair of samples.
For each pair of treatments (u, �), let W

uv
denote the

Wilcoxon rank sum of the ranks attained by the n
v

observations in sample � in the joint ranking of the n
u

observations from sample u and the n
v

observations
from sample �.
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Table 2
Ages (in months) of infants for walking alone (ranks in parentheses)

Active exercise Passive exercise No exercise 8-week

9.00 (1.5) 11.00 (10) 11.50 (12.5) 13.25 (20.5)
9.50 (3.5) 10.00 (7) 12.00 (16.5) 11.50 (12.5)
9.75 (5) 10.00 (7) 9.00 (1.5) 12.00 (16.5)

10.00 (7) 11.75 (15) 11.50 (12.5) 13.50 (22)
13.00 (18.5) 10.50 (9) 13.25 (20.5) 11.50 (12.5)
9.50 (3.5) 15.00 (23) 13.00 (18.5)

R
�
� 39 R

�
� 71 R

�
� 82 R

	
� 84

Source: Zelazo et al. 1972.

Let

W�
uv

��2

E

F

W
uv

�E
�
(W

uv
)

�var
�
(W

uv
)���

G

H

�
E

F

W
uv

�
n
v
(n

u
�n

v
�1)

2

G

H

5
E

F

n
u
n
v
(n

u
�n

v
�1)

24

G

H

�

�

, 1� u� ��k.

(22)

A distribution-free two-sided all treatments multiple
comparison procedure, at an experimentwise error
rate of α, is

decide τ
u
� τ

v
if �W�

uv
��w�

α ;

otherwise decide τ
u
� τ

v
(23)

The constant w�
α is chosen to make the experimentwise

error rate equal to α, that is, w�
α is chosen so that

P
�
(�W�

uv
��w�

α , u� 1,…, k�1; �� u�1,…, k)

� 1�α (24)

where the probability P
�
(�) is computed under H

�
.

Selected values of w�
α can be found in Table A.16 of

Hollander and Wolfe (1999). Also see Steel (1960,
1961) and Critchlow and Fligner (1991). A large
sample approximation to procedure (23) is

decide τ
u
� τ

v
if �W*

uv
�� qα;

otherwise decide τ
u
� τ

v
, (25)

where qα is the upper αth percentile point of the
distribution of range of k N(0, 1) random variables.
Values of qα can be found in Table A.17 of Hollander
and Wolfe (1999). For the justification of the ap-
proximation, see, for example, Hollander and Wolfe
(1999 pp. 246–7) and Hochberg and Tamhane (1987).
There are also various procedures available to provide
simultaneous confidence intervals for contrasts (cf.

Hollander and Wolfe (1999, Sect. 6.9) and
Hettsmansperger andMcKean (1998, Sect. 4.3). Miller
(1981) and Hochberg and Tamhane (1987) are books
that specialize in multiple comparisons.

Example 2. We illustrate the k-sample procedures
of this section with data from [Zelazo et al. (1972)]
(see also Brown and Hollander (1977)). The study
concerned infants who were randomized to one of four
treatments to determine if stimulation of the walking
and placing reflexes in the newborn accelerates the
time at which infants learn to walk by themselves. The
subjects of Table 2 were about one-week-old male
infants from middle-class and upper-middle-class
families. Each infant was randomly assigned to one of
four groups: an experimental group (active exercise)
and three control groups (passive exercise, no exercise,
eight-week control). We apply the Kruskal–Wallis test
to test if there are significant differences among the
four groups. The reader will note from the rankings in
Table 2 that there are five tied groups of size 2, one tied
group of size 3, and one tied group of size 4. Applying
the large sample approximation with the correction
for ties given by (21), we find H�� 6.88. This agrees
with the calculation obtained using StatXact, namely
H�� 6.88 with an approximate P-value of 0.0758
obtained by referring H�� 6.88 to a chi-squared
distribution with three degrees of freedom. Thus there
is evidence that the treatments are not equivalent. We
now turn to multiple comparisons to see which
treatments differ and which yield the earlier times to
walking alone.

We will apply the approximate multiple comparison
procedure given by (25). Performing the six two-
sample rankings using the data of Table 2, we find
from (22), W�

��
� 2.717, W�

��
� 2.038, W�

�	
� 3.098,

W�

��
� 1.132, W�

�	
� 2.066 and W�

�	
� 1.033. From

the distribution of the range of 4 N(0, 1) random
variables, we find q

�.��
� 3.240 and q

�.��
� 2.784. Thus

at an approximate experimentwise error rate of 0.10,
procedure (25) makes no significant decisions but at an
experimentwise error rate of 0.20, we decide, since
�W*

�	
�� 3.098� 2.784, that τ

�
� τ

	
and there is evi-

dence that active exercise leads to earlier walking than
is obtained by the eight-week control. We note that the
conservative nature of this experimentwise error rate
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approach to multiple comparisons (as well as the two-
sided procedure used here) makes it difficult to find
significant differences at a low experimentwise error
rate. If, however, one performs individual one-sided
two-sample Wilcoxon rank sum tests of the form given
by procedure (4), with sample sizes 6 and 5, as is
appropriate for the (1, 4), (2, 4), and (3, 4) compari-
sons, the α� 0.063 critical value for the upper-tail
procedure (4) is 39 (see Table A.6, Hollander and
Wolfe (1999)) and since W

�	
� 42, W

�	
� 38, and W

�	� 34, we find that active exercise leads to earlier
walking times than the eight-week control. Similarly,
for the individual one-sided two-sample tests with
sample sizes 6 and 6, as is appropriate for the (1, 2),
(1, 3), and (2, 3) comparisons, the α� 0.066 critical
value for the upper-tail procedure (4) is 49 (see Table
A.6, Hollander and Wolfe (1999)), and since W

��
�

51, W
��

� 48, and W
��

� 44, we are able to judge
active exercise as leading to earlier walking times than
passive exercise.

1.3 The Multi�ariate Two-sample Location Problem

The Wilcoxon statistic of Sect. 1.1 can be generalized
to the multivariate case (cf. Puri and Sen (1971, Chap.
5)). Let

Xj
α � (X(j)

�
α ,…, X(j)

pα )�, α� 1,…, n
j
, j� 1, 2 (26)

be independent p-dimensional random vectors with Xj
α

having distribution function F
j
(x). The hypothesis (1)

is generalized to

H
�
:F

�
(x)�F

�
(x) for all x. (27)

As with the procedures in Sects.1.1 and 2.2, we will
define a test intended to detect location differences of
the form

F
j
(x)�F(x�δ

j
), j� 1, 2 (28)

where for model (28), H
�
can be written

H
�
:δ

�
� δ

�
� 0, (29)

that is, the random vectors can be viewed as coming
from a common p-variate population.

To test H
�
versus the location alternatives δ

�
� δ

�
,

let W
i
be the sum of the second sample’s component i

ranks in the joint ranking from least to greatest of the
N� n

�
�n

�
values in the pth component of the first and

second samples. We let R
i�
,…, R

in
, denote the ranks

obtained by the first sample and R
i,n

�
+�

,…, R
i,n

�
+n

�denote the ranks obtained by the second sample in this
joint ranking. To compute this multivariate two-
sample Wilcoxon-type test, we thus need to perform p
two-sample rankings, each of size N� n

�
�n

�
. Let

V
i
�W

i
�n

�
(N�1)�2, i� 1,…, p (30)

and let V� (V
�
, V

�
,…, V

p
)�. The test statistic is

V*�V �A−�V (31)

where the p�p matrix A has elements

a
ii
� n

�
n
�
(N�1)�12,

a
ij
� [n

�
n
�
��(N�1)N �]�9�N

s=�

R
is
R

js
��N(N�1)��4�:.

(32)

The matrix N−�A is a consistent estimator of the
asymptotic covariance matrix of N−(�/�)V.

An asymptotically distribution-free test of H
�

de-
fined by (27) against the location alternatives δ

�
� δ

�
,

at the approximate α level, rejects H
�
if V*� χ�

p,α
. This

test is not distribution-free for finite samples, but a
conditionally distribution-free test based on V* can be
obtained using a permutation principle (Sect. 5.3, Puri
and Sen (1971)).

For simplicity we have chosen to describe (and
illustrate in Example 3 below) the multivariate two-
sample Wilcoxon test. For the k-sample multivariate
Wilcoxon test, see Puri and Sen (Chap. 5, 1971). For
point estimation of (δ

�
, δ

�
) see Sect. 6.3 of Puri and Sen

(1971) and for Bonferoni confidence bounds for
(δ

�
, δ

�
), see Puri and Sen (1971, pp. 258–9).

Example 3. The taste aversion data in Table 3 are
from J. C. Smith and P. Smith (personal communi-
cation 1999). Taste aversion learning is a situation in
which an animal (or human) drinks a taste solution
and then is subjected to some uncomfortable ex-
perience (e.g., radiation exposure, injection of some
toxic drug such as lithium chloride, exposure to a high
intensity magnet, etc.). After the ‘pairing’ of the taste
and the drug, the subject is subsequently tested with
the taste solution to see if an aversion has occurred.
There has been much interest in how and where this
association of taste and drug is made in the brain. It
involves: (a) Where is the taste sensation mediated in
the brain? (b) Where is the drug sensation mediated in
the brain? (c) Where is the association of the taste and
drug mediated?

Taste is ‘sensed’ by taste nerves in the oral cavity
and makes the first synapse in the nucleus of the
solitary tract (NTS) and the second synapse in the
parabrachial nucleus (PNB). R. Norgren believes that
the association (point (c) above) is made in the PBN.
He has shown that when he destroys the PBN, a rat is
unable to learn a conditioned taste aversion. In
contrast, the rat can learn an aversion that does not
involve taste, but does involve texture, temperature,
etc. J. C. Smith and P. Smith can take a rat that
normally prefers cold water over warm water, give it a
pairing of cold water with lithium chloride and turn it
into a warm water ‘preferrer.’ Norgren sent Smith and
Smith some PBN operated rats (along with some sham
operated controls) for testing with the warm�cold
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Table 3
Total water intake (component ranks in parentheses)

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

PBN 56.22 (10) 53.64 (9) 50.54 (7) 50.66 (7) 47.44 (6) 45.68 (5)
13.76 (1) 18.84 (1) 18.94 (1) 18.52 (1) 20.28 (1) 21.44 (1)
25.40 (3) 27.44 (3) 30.20 (3) 31.00 (4) 30.84 (3) 33.52 (3)
28.22 (4) 40.92 (4) 42.04 (5) 41.64 (5) 41.92 (4) 45.64 (4)
18.76 (2) 25.18 (2) 22.58 (2) 22.40 (3) 21.72 (2) 26.24 (2)
57.92 (11) 59.54 (11.5) 58.88 (12) 62.48 (12) 58.62 (12) 59.32 (12)
65.02 (13) 61.28 (13) 71.48 (13) 65.14 (13) 72.66 (13) 60.06 (13)

Control 51.12 (7) 50.72 (7) 53.20 (8) 52.22 (9) 55.74 (10) 54.58 (7)
45.94 (6) 44.34 (5) 32.88 (4) 20.22 (2) 45.14 (5) 55.04 (8)
53.22 (8) 59.54 (11.5) 55.82 (10) 49.80 (6) 52.32 (7) 55.42 (10)
41.36 (5) 50.44 (6) 49.64 (6) 52.08 (8) 56.00 (11) 53.56 (6)
53.34 (9) 53.62 (8) 57.24 (11) 53.98 (11) 54.24 (8) 55.12 (9)
58.02 (12) 55.28 (10) 53.96 (9) 53.12 (10) 55.20 (9) 56.16 (11)

W
�
� 47 W

�
� 47.5 W

�
� 48 W

	
� 46 W

�
� 50 W

�
� 51

Source: J C Smith and P Smith (private communication 1999).

Table 4
Values of E(W, t) for various distributions

F Normal Uniform Logistic
Double-

exponential Cauchy Exponential

E(W, t): .955 1.000 1.097 1.500 � 3.00

water procedure. Norgren predicted the PBN rat could
learn the warm�cold discrimination since there is no
reason to think this involves taste. The problem with
making lesions in the brain is that most of the brain
parts do more than one thing. Before Smith and Smith
tested rats for Norgren, they felt it was a good idea to
see if the PBN rats eat laboratory food and drink
water like normal rats. The data in Table 3, with n

�
�

7 PBN-lesion rats and n
�
� 6 control rats, come from

those observations. They represent a group of rats
with PBN lesions and a control group that received
surgery but the PBN was spared. Smith and Smith
measured water intake over six days. They suspected
a priori that there might be decrement in water drink-
ing for the PBN rats. The analysis based on the
two-sample multivariate Wilcoxon test leads to the
conclusion that there are not significant differences
between the two groups.

We used an S-plus program to calculate V* (31)
and found V*� 5.368. Referring V*� 5.368 to a chi-
squared distribution with four degrees of freedom
yields a P-value of 0.498. Thus there is no evidence of
differences in total water intake between the PBN and
control groups. We note, however, that the test based
on V* is two-sided. Since Smith and Smith suspected a
priori that the PBN rats might drink less, we should
also check the one-sided P-values associated with the
one-sided two-sample Wilcoxon test (4) to see if there
is evidence that the PBN rats did less drinking. The
one-sided P-values corresponding to W

�
� 47, W

�
�

47.5, W
�
� 48, W

	
� 46, W

�
� 50, and W

�
� 51 are

(from Table A.6, Hollander and Wolfe (1999)), re-
spectively 0.267, 0.267, 0.223, 0.314, 0.147, 0.117.
Thus, again, we do not find significant differences
between the two groups. In other words the individual
tests are consistent with the overall test based on V*.
The latter, of course, accounts of the dependencies
between days.

1.4 Efficiencies of Location Procedures

The location procedures of Sects. 1.1, 1.2, and 1.3 have
desirable efficiency properties with respect to their
parametric competitors derived under the distribu-
tional assumption of normality. For translation alter-
natives, the Pitman asymptotic relative efficiency (Puri
and Sen (1971, Sect. 3.8.1)) of the test based on W with
respect to the normal theory two-sample t-test is

E(W, t)� 12σ�
F
(� f �(x) dx)� (33)

where σ�
F

is the variance of the population with
distribution F and f is the probability density cor-
responding to F. Expression (33) is also the asymptotic
relative efficiency of the estimator ∆� (10) with respect
to ∆� �Y� �X� (Hodges and Lehmann, 1963); the
asymptotic relative efficiency of the confidence interval
given by (11) relative to the normal theory confidence
interval centered at ∆� (Lehmann, 1963); the asymp-
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totic relative efficiency of the Kruskal–Wallis test
relative to the normal theory one-way layout �-test
(Andrews, 1954); the asymptotic relative efficiency of
the multiple comparison procedure (23) with respect
to the corresponding normal theory procedure based
on sample means (Sherman, 1965). Hodges and
Lehmann (1956) showed that for all populations
E(W, t) is at least 0.864. Values of this efficiency
expression for various distributions are given in Table
4. The Pitman asymptotic relative efficiency of the test
based on V* (31) with respect to a likelihood ratio
criterion test is quite complicated and depends on the
univariate marginal distributions and bivariate mar-
ginal distributions of F. It is given by Puri and Sen
(1971, p. 212).

2. Conclusion

We have highlighted some rank-based procedures in
two- and k-sample location problems. These pro-
cedures and their generalizations played a key role in
the early development of nonparametric statistics.
They remain attractive to data analysts today because
they enjoy excellent efficiency properties, they are
relatively insensitive to outliers, and they are valid
under very mild assumptions concerning the under-
lying populations from which the data are obtained.
The subject of nonparametric statistics continues to be
vigorously studied. Areas of interest at the time of this
writing include Bayesian and computer intensive
methods (See Nonparametric Statistics: Ad�anced
Computational Methods), regression, and survival
analysis. Recent books on nonparametric statistics
that would be useful to the interested reader include
Spent (1993), Gibbons (1997), Hettmansperger and
McKean (1998), and Hollander and Wolfe (1999).

See also: Nonparametric Statistics: Advanced Com-
putational Methods; Nonparametric Statistics: Rec-
ords; Statistics: The Field
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Nonparametric Statistics: Records

In a sequence of observations, it is natural to designate
as a ‘record’ any observation which exceeds in value all
previous observations in the sequence. Technically
this should be called an upper record, to distinguish it
from record observations smaller than all preceding
observations (lower records). Thus, for example, in
Riverside California the (upper) record July 4th
temperature was 108�, observed in 1957. The first
person to investigate suitable stochastic models for
records was Chandler (1952). The model that he
proposed can be called the standard record value
model, to distinguish it from more elaborate models
which have subsequently developed.

1. The Standard Record Model

In the standard record value model we envision a
sequence X

�
, X

�
,… of independent and identically

distributed (i.i.d.) random variables each having the
same continuous distribution, denoted by F. Thus
P(X

i
�x)�F(x) for every x. The assumption of

continuity of F is convenient since it eliminates the
possibility of ties. An observation X

j
will be called a

record (or an upper record value) if its value exceeds
that of all previous observations. By convention the
first observation is a record, the zeroth record. A
sequence of record times is naturally defined by T

�
�

1 and

T
i
�min� j:X

j
�X

T
i−�

�, i� 1, 2,… . (1)

The record sequence �X (n)��

n=�
is then defined by

X (n) �X
T
n

, n� 0, 1, 2,… . (2)

In order to discuss the stochastic behavior of the
record process, it is convenient to introduce several
related processes:

(i) the record increment process �J
n
��

n=�
defined by

J
�
�X(�)

J
n
�X(n)�X(n−�), n� 1, 2,… (3)

(ii) the inter-record time sequence �∆
n
��

n=�
defined

by

∆
�
� 0

∆
n
�T

n
�T

n−�
, n� 1, 2,… (4)

and (iii) the record counting process �N
n
��

n=�
defined by

N
n
��number of records among X

�
, X

�
,…,X

n
�,

n� 1, 2,… (5)

The record counting statistics T
n
, ∆

n
, N

n
have distri-

butions which do not depend on the nature of the
common continuous distribution of X

i
(i.e., F ). The

distribution of X (n) will depend on F. The deter-
mination of the distribution of the record sequence is
particularly simple in the case in which X

i
has a

common standard exponential distribution. Because
of the lack of memory property of the exponential
distribution, the record-increment process will again
consist of i.i.d. standard exponential variables. It is
convenient to mark by an asterisk the observations
and records from a standard exponential sequence.
Thus �X *

n
��

n=�
are i.i.d. standard exponential random

variables with a corresponding record sequence
X *(�), X *(�),…. The record increments J *

n
�

X *(n)�X *(n−�) are, as remarked, i.i.d. standard expon-
ential variables. It is then trivial to verify that the
distribution of the nth record X *(n) will be a gamma
distribution, i.e.

X *(n) �Gamma(n�1, 1), n� 0, 1, 2,… (6)

If X is a random variable with continuous distribution
function F it follows that

H(X )��log(1�F (X )) (7)

has a standard exponential distribution. Consequently

X�d F−�(1�e−X*) (8)

where X* is a standard exponential variable. Here
�d denotes ‘has the same distribution as.’ In (8) X is
represented as a monotone transformation of X*. It
follows that the record sequence associated with i.i.d.
X

i
can be related to the record sequence associated

with a sequence of standard exponential variables.
Thus we have

X (n) �d F−�(1�e−X
*(n)

), n� 0, 1, 2,… (9)

Using the relationship (9) and the known distri-
bution for X *(n) (given by (6)) we can readily write
down an expression for the distribution of X (n), the
nth record from an i.i.d. sequence with common
distribution function F:

F
X

(n)(x)� 1�[1�F(x)]�
n

k=�

[�log(1�F(x))]k�k!

(10)

If F is absolutely continuous with corresponding
density f, then X (n) will be absolutely continuous with
a density of an attractively simple form (obtained by
differention of (10) or by change of variable in the
gamma density of X *(n)):

f
X

(p)(x)� f (x)[�log(1�F(x))]n�n! (11)
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The joint density of the records from a standard
exponential sequence is readily written down and from
it we can, in the absolutely continuous case, obtain a
joint density for records corresponding to an i.i.d.
sequence with common density f and distribution
function F. Thus

f
X

(�)
,X

(�)
,…, X

(n)(x
�
, x

�
, x

�
,…, x

n
)� f (x

n
)�
n−�

i=o

h(x
i
)

���x
�
�x

�
���x

n
�� (12)

where h(x)� f (x)�[1�F(x)], the failure rate function
of the distribution F. We might hope that, for large n,
X (n) will be asymptotically normal. It is after all a nice
function of a sum of (n�1) i.i.d. random variables (as
displayed in (9)). However, the nature of the asymp-
totic distribution of X (n) depends crucially on the
upper tail behavior of the common distribution of X

i
,

i.e., of F. Three kinds of limit distributions can be
encountered.

We introduce the symbol �
F
to denote the inverse of

the function H (defined in (7)): thus

�
F
(u)�F−�(1�e−u) (13)

If X (n) denotes the nth record in a sequence of i.i.d.
X

i
with common distribution F then (Resnick 1973) a

necessary and sufficient condition for asymptotic
normality of X (n) is that for every real x

lim
s��

�
F
(s�x�s)��

F
(s)

�
F
(s��s)��

F
(s)

�x (14)

If (14) holds, as it does for quite a broad class of
distributions F, then the appropriate normalizing
constants are simply expressed using the function �

F
.

We have

X(n)��
F
(n)

�
F
(n��n)��

F
(n)

�d Z (15)

where Z�N(0, 1).
To illustrate this result consider the case in which

the common distribution function of X
i

is of the
Weibull form. Thus

F(x)� 1�ex
γ

, 0�x�� (16)

where γ� 0. In this case

�
F
(u)� u�/

γ (17)

It is not difficult to verify that condition (14) holds and
consequently, using (15), we conclude, in this case,
that

X (n)�n�/
γ

(n��n)�/γ
�d Z (18)

where Z�N(0, 1).

It is possible to encounter non-normal limit laws for
X (n), and it is possible to have cases in which X (n)

cannot be normalized to have a non-trivial limiting
distribution. See Resnick (1973) for details on this.

It should be remarked that the normalizing con-
stants displayed in (15) are not necessarily the simplest
ones available. The denominator in (15) can often be
replaced by a simpler asymptotically equivalent quan-
tity. An important special case in which this occurs is
the case in which the original X

i
are themselves

standard normal variables, i.e. when F�Φ (the
standard normal d.f.). In this case probably the
simplest normalization for X (n) is as follows:

�2[X (n)�Φ−�(1�e−n)]�d Z (19)

where Z�N(0,1).

2. Some Special Cases

Since the nth record, X (n) can be represented as a
function of a sum of i.i.d. exponential variables,
namely

X (n) �d �
F

E

F

�
n

i=�

X *

i

G

H

(20)

it is sometimes possible to encounter cases in which the
distribution of X (n) is easily described. This will be
true if �

F
is a relatively simple function. Examples

include the Weibull case (already introduced) in which
�

F
(u)� u�/

γ, and the Gumbel case (in which �
F
(u)�

log u). Pareto records are representable in terms of
products of i.i.d. uniform (0, 1) random variables.
Thus if X

i
has a Pareto (σ, α) distribution, i.e. if

F (x)� 1�
E

F

x

σ

G

H

−α

, x�σ (21)

where α� 0 and σ� 0, then

X (n) �d σ

E

F

�
n

j=�

U
j

G

H

−�/
α

(22)

where U
i
are i.i.d. uniform (0, 1) random variables.

3. Record Times and the Number of Records

The times of occurrence of the record values and the
record-counting process have distributions which, as
remarked on in section 1, do not involve F, provided it
is continuous. It is convenient to introduce a sequence
of record indicator variables �I

n
��

n=�
defined by I

n
� 1

if and only if X
n

is a record value. It turns out that
these indicator random variables are independent
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random variables though not identically distributed.
In fact

P(I
n
� 1)� 1�n, n� 1, 2,… . (23)

Recall that T
i

is used to denote the time of
occurrence of the ith record (T

�
� 1 by convention).

The distribution of T
i
is expressible in terms of Stirling

numbers of the first kind. Thus

P(T
i
� n)�S i

n−�
�n! (24)

All the record times �T
i
��

i=�
have infinite expectation,

even T
�
. The implied rarity of records may be grasped

by considering the record-counting process �N
n
��

n=�
where

N
n
��number of records among X

�
, X

�
,…, X

n
�. (25)

Clearly

N
n
� �

n

i=�

I
i

(26)

and the fact that I
i
are independent Bernoulli variables

allows us to readily compute the moments of N
n
. Thus

E(N
n
)� �

n

j=�

1

j
� log n�γ (27)

where γ� 0.5772… (Euler’s constant) and

var(N
n
)� �

n

j=�

1

j

E

F

1�
1

j

G

H

� logn�γ�
π�

6
(28)

Records, in the standard record model, are thus
remarkably rare. In a million observations we expect
to observe only about 14 records (and one of those is
X

�
).
The inter-record times, ∆

n
� (T

n
�T

n−�
) also have

infinite expectations. Indeed much of the wait for the
nth record, i.e. T

n
, is accounted for by ∆

n
, the waiting

time for the last one of the n records. Neuts (1967)
observed that log ∆

n
and log T

n
have the same

asymptotic distribution. Thus

(logT
n
�n)��n�d Z (29)

and

(log∆
n
�n)��n�d Z (30)

where Z�N(0, 1). Using (29), or directly, one can
verify that N

n
also is asymptotically normal, i.e.

(N
n
�logn)��logn�d Z (31)

where Z�N(0, 1).

4. k-records

It is sometimes of interest to keep track of other
outstanding values in our sequence of observations.
To this end we define a sequence of initial ranks,
�ρ

n
��

n=�
.

ρ
n
� �

n

j=�

I(X
n
�X

j
) (32)

For example ρ
n
�k if when X

n
is observed it is the kth

largest among X
�
, X

�
,…, X

n
. We say that X

n
is a k-

record if ρ
n
�k. Our usual records are l-records in this

framework. With this notation we can envision, for
each k, a sequence of k-records, X(n)

(k)
. Remarkably,

these sequences of random variables are i.i.d. (a con-
sequence of Ignatov’s theorem). Thus X (n)

(k)
�d X (n),

for k� 1, 2,… .
This result even holds when the common distribu-

tion of X
i
, F, is not continuous with a suitably modi-

fied definition of records.

5. Characterizations In�ol�ing Records

The distributional properties of the record sequence
�X (n)��

n=�
of course are determined by F, the common

distribution of X
i
. The converse is trivially also true.

For if we know the distribution of X (�), we know the
common distribution of X

i
. It is interesting to inquire

whether partial knowledge of the distribution of the
record sequence is adequate to determine F. It turns
out that just the sequence of expected record times is
almost enough. Kirmani and Beg (1984) show that,
provided that F is continuous and that the (1�δ)th
moment of F exists for some δ� 0, then F is com-
pletely determined by the sequence �E(X (n))��

n=�
.

The common distribution of X
i
, F, can also be

determined by the regression of one record on the
preceding record. Assuming that F is absolutely
continuous we can write

E(X(n+�)�X(n) �x)�&
�

x

yf (y)dy�[1�F(x)]

�k(x), say (33)

Note that k(x)�E(X
�
�X

�
�x) and it is well known

that this conditional mean function uniquely deter-
mines the distribution of X

�
.

The unusual character of the record increment
process when X

i
are exponentially distributed can lead

to a spectrum of characterizations of the exponential
distribution. Recall that if F is exponential, the record
increments are themselves i.i.d. exponential variates.
The converse is also true but of course much less need
be assumed about the record increments. For example
it is enough to assume F is continuous and that, for
some n, X (n) and J

n+�
�X (n+�)�X (n) are indepen-

dent.
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6. Statistical Inference Based on Record Data

Suppose that a finite sequence of records
X (�), X (�),…, X (n) is available based on a sequence of
i.i.d. random variables with common distribution F.
We wish to make inferences about F based upon the
observed values of X (�), X (�),…, X (n).

Because of the previously remarked-on rarity of
records, we can expect that the number of observed
records, n, will not be large. Consequently we will not
be able to avail ourselves of any large sample dis-
tribution theory for the records, neither can we hope
to successfully employ any non-parametric approach
to the estimation of F. There simply will not be enough
data. In some specific parametric cases it is possible to
develop suitable record-based estimates.

If X
i
have common distribution f (x; θ) where θ is,

say, k-dimensional, then in principle we can get a
maximum likelihood estimate of θ by maximizing the
likelihood of the first n records (as given in (12)). This
may prove to be a challenging optimization problem
in some cases. In certain cases it is however not
difficult. If the common distribution of X

i
is a

translated exponential density, i.e. if

f
X

�

(x; θ
�
, θ

�
)� θ−�

�
e(x−θ

�
)/θ

�I(x� θ
�
) (34)

then the m.l.e.s (maximum likelihood estimates) based
on X (�), X (�),…, X (n) are readily found to be

θ�
�
�X(�) (35)

θ�
�
�

1

n�1
[X(n)�X(�)] (36)

Since exponential record increments are indepen-
dent, it is not difficult to determine the joint dis-
tribution of these m.l.e.s and to compute means,
variances and covariances. If unbiased estimates are
desired, suitable candidates are

θ�
�,U

� θ�
�
�

E

F

n�1

n

G

H

θ�
�

(37)

and

θ�
�,U

�
n�1

n
θ�
�

(38)

Closed form expressions for the m.l.e.s are also
obtainable if the commondistribution of X

i
is uniform.

In most other cases (normal, logistic, etc.), iterative
solution is required to obtain the m.l.e.s.

If the common distribution of X
i
is assumed to be a

location-scale family, i.e. if

X
i
�µ�σZ

i
(39)

where Z
i
has a known distribution, then best linear

unbiased estimates of µ and σ can be obtained
provided that we are able to obtain expressions for the
means, variances and covariances of the records
associated with a sequence of i.i.d. Z

i
. The translated

exponential case is particularly easy to deal with in this
context, and it is not difficult to verify that the
estimates displayed in equations (37) and (38) are
actually the best linear unbiased estimates. In some
cases it is also possible to construct good point and
interval predictors for future records. Again the
translated exponential model is most tractable for
such analyses.

Records of course will not be rare if X
i
increase

stochastically as i increases. Foster and Stuart (1954)
recognized that record-counting statistics could be
used to test for trends in a sequence of observations.
They developed tests based on the number of lower
and upper records in a sequence.

7. Alternati�e Record Models

In the standard record model, records are rare. In the
Olympic games, records are broken with high fre-
quency. Clearly, the standard record model is not
appropriate for analyzing Olympic data. The popu-
lation of Olympic athletes is growing and improving,
so any attempt at modeling using i.i.d. X

i
is bound to

be inappropriate. Two simple modifications have been
proposed to provide models in which records are more
abundant. The first is the so-called F α record model.
In it we assume that X

i
has distribution F α(i) for some

non-decreasing sequence �α(i)��

i=�
. In this model X

i
is

distributed like the maximum of α(i) i.i.d. random
variables, each having common distribution F. Since
α(i) is increasing as i increases, it follows that X

i
are

stochastically increasing and records will be encoun-
tered more frequently, as desired. This model was
introduced by Yang (1975) who assumed that α(i)
grew geometrically with i. Incidently, even this model
seems to fail to fit Olympic data. A second model with
potential for generating more records than the stan-
dard model is the linear drift model. In this model we
assume that X

i
are independent random variables but

they are not identically distributed. Instead we assume
that

X
i
�d Z

i
�ic (40)

where c� 0 and Z
i
are i.i.d. with common distribution

function F. Balerini and Resnick (1995) have investi-
gated properties of this record model. Other models
have been proposed under which the distribution of X

i

changes whenever a record is observed. This too can
lead to an enhanced frequency of records.

In many applications it is actually unrealistic to
assume that X

i
arrive at equally spread intervals of

time, as is tacitly assumed in the standard record
model. It is more realistic to envision that arrival times
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are governed by some stochastic process called the
pacing process. Both homogenous and nonhomo-
genous Poisson processes have been considered as
pacing processes. Interest is frequently focused on
record arrival times in such paced processes.

8. Multi�ariate Records

If the individual observations, X, are k-dimensional it
is not obvious how one should define a record. Perhaps
the most compelling definition is that we declare an
observation X

n
to be a record if every coordinate of X

n

exceeds in value the corresponding coordinate of every
preceeding X

i
. With this definition records will be

extremely rare. For example if k� 2 and if the
coordinates of X are independent, we can expect to see
fewerthantworecordsinaninfinitelyextendedsequence
of trials. Remember that X

�
is always a record, so less

than one non-trivial record can be expected. With
positive probability, the first record will stand for all
time! It turns out that the number of records will be
finitewith probability one if and only if the coordinates
of X are asymptotically independent. Several alterna-
tive definitions of multivariate records are described in
Arnold, Balakrishnan and Nagaraja (1998). An exten-
sion to the case in which X

i
take on values in an

arbitrary partially ordered set is described in Goldie
and Resnick (1989). In some applications interest may
center in the coverage of X

�
,…, X

n
where X

i
are i.i.d. k-

dimensional random variables. In this case we may be
interested in the growth of the k-dimensional volume
of the convex hull of X

�
, X

�
,…, X

n
as n increases. This

can be viewed as the study of a sequence of record
volumes, but the successive volumes are not inde-
pendent and the study of such problems falls outside
the scope of the usual record value models.

9. Further Reading

More details may be found in two complementary
volumes on the topic of record values: Ahsanullah
(1995) and Arnold, Balakrishnan and Nagaraja
(1998). An excellent source for discussion of the
asymptotic distribution theory of records is Resnick
(1987). Most books on order statistics will include
some discussion of record values.
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Nonpartisanship: Political

Nonpartisanship is the notion that governmental de-
cision making and even the selection of public officials
should properly be based upon neutral principles of
merit rather than the partisan interests of clashing
forces.

1. Origins of Political Parties

Political parties developed in the United States at the
end of the eighteenth century and, with the advent of
democratic systems of governance, in Western Europe
during the mid-1900s. Parties linked office holders in
national capitals with political organizations in the
countryside and, through these organizations, with
popular electorates. By the end of the nineteenth
century, well-organized party ‘machines’ dominated
politics and government in the US, while in Europe
socialist and labor parties, in particular, created
cohesive networks through which to mobilize their
supporters for political combat.

Through their competition for votes, parties helped
bring about full electoral mobilization and the advent
of popular democracy in the West. This process is
described by what might be called the ‘neo-classical
model’ of party competition. As developed by political
scientistsV. O.Key andE.E. Schattschneider, the neo-
classical theory asserts that in a democratic polity,
high levels of elite conflict will inevitably lead to
increased rates of mass participation as contending
forces organize and engage in competitive efforts to
mobilize political support. V. O. Key credited Thomas
Jefferson with setting the stage for large-scale popular
mobilization in the US when he built local party
organizations and ‘lined up the unwashed’ to defeat
his Federalist foes (Key 1942). The Federalists fol-
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lowed suit, albeit reluctantly, and built party machines
to mobilize the ‘unwashed’ for their cause. Writing
during the 1950s, Schattschneider referred to this
phenomenon as ‘expanding the scope of the conflict’
and claimed that it was a central feature of democratic
political processes. Schattschneider argued that popu-
lar mobilization was most likely to be initiated by the
losers in inter-elite struggles who hoped to change the
outcome by enlarging the universe of participants
(Schattschneider 1960).

2. Opposition to Parties

Opposition to allowing political parties to play a
major role in the political process has been an
important element in the political ideologies of two
types of political forces. The first of these, which
political scientist Shefter calls an absolutist coalition,
denies both the validity of popular representation in
governmental decision making and the legitimacy of
differences in political opinion, and looks to a leader or
ruling elite to identify and implement the most
appropriate and effective programs and policies for
the entire nation (Shefter 1994). In the nineteenth
century, absolutist coalitions were formed by tra-
ditional elites who asserted that the interests of the
nation would best be served by a crown that stood
above factional and partisan squabbling. In the
twentieth century, similar arguments were made by
military juntas and Fascists who propounded the idea
of a government that would speak for the nation-as-a-
whole, as well as Leninists who asserted that only a
revolutionary vanguard divorced from partisan con-
cerns possessed the level of consciousness needed to
bring about a just society.

A second type of political coalition often identified
with a doctrine of non-partisanship consists of ration-
alizing upper-middle-class reformers and their allies.
Shefter identifies the ideological bases of this coalition
as Benthamite in England, Positivist on the continent,
and Progressive in the US (Shefter 1994). Unlike their
absolutist counterparts, upper-middle-class reformers
neither reject political deliberation nor object to the
representation of a variety of interests in governmental
decision making. However, generally they have con-
tended that an objective and neutral ‘national interest’
should take precedence over partisan concerns. Re-
formers have seen this national interest, moreover, as
most likely to be discovered by experts applying
scientific criteria and judgments to resolve national
problems. This view helped justify the enormous
autonomy granted to the civil service in both Germany
and Britain in the nineteenth and twentieth centuries.
In similar vein, turn of the twentieth century American
Progressives sought to build an autonomous and
powerful national bureaucracy while weakening pol-
itical parties and elected institutions. To this end,
Progressives fought for such measures as civil service

reform, non-partisan electoral processes, and non-
partisan local government. During the 1960s and
1970s, upper-middle-class reformers continued the
American Progressive tradition by organizing a con-
geries of groups that collectively came to be identified
as the public interest or ‘new politics’ movement
(Vogel 1989). Among other things, new politics re-
formers undertook to shift the locus of a great deal of
decision-making power to the federal courts on the
grounds that they were less partisan than the Congress
and the presidency and, hence, better able to identify
and serve objective national interests (Neely 1981).
The Progressive view remains quite evident in the US
today in the form of demands for non-partisan
mechanisms of decision making. For example, a re-
cent conference cosponsored by the Council for
Excellence in Government and the prestigious Com-
mittee for Economic Development recommended the
creation of a nonpartisan, federally chartered ‘Center’
that would offer opinions on all proposed congres-
sional enactments prior to further congressional ac-
tion. Its proponents assert that such a Center would
ensure that new programs would serve national rather
than mere partisan purposes (Council for Excellence
2000).

3. Nonpartisanship and Democratic Politics

A number of academic critics have argued that strong
parties are a necessary condition for mass democracy
and that, conversely, nonpartisanship impedes demo-
cratic governance. As the late V. O. Key pointed out
long ago, the persistence over time between groups
possessing a measure of identity and continuity is
virtually a necessary condition for popular influence
(Key 1949). Party identity increases the public’s
capacity to recognize its options. Continuity of party
division facilitates organization of the electorate on
the long-term basis necessary to sustain any serious
popular influence in the governmental process.
Organized party efforts promote high levels of popular
political involvement. In the absence of parties, says
Key, there exists little basis for ‘effectuation of the
popular will’ (Key 1949). The weakness of party
organizations in the US is one reason why American
voter turnout has dropped to historically low levels
(Burnham 1970, Aldrich 1995).

4. Nonpartisanship and Class Politics

Equally important are the class implications of par-
tisan versus nonpartisan modes of political enterprise.
Though presented by its advocates as an effort to
develop impartial political principles, nonpartisan-
ship, itself, is not a neutral doctrine. It has a distinct
class bias. Party organization is generally an essential
ingredient for effective political participation and
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competition by groups lacking substantial economic
or institutional resources. Thus, party building
typically has been the strategy pursued by groups that
must organize the collective energies of large numbers
of individuals to counter their opponents’ superior
material means or institutional standing. In the course
of European political history, for example, disciplined
and coherent party organizations generally were de-
veloped first by political forces representing the aspi-
rations of the working classes. Parties, French political
scientist Duverger notes, ‘are always more developed
on the Left than on the Right because they are always
more necessary on the Left than on the Right’
(Duverger 1963). Thus, in the US, the Jeffersonians
built the first mass party as a counterweight to the
superior institutional and economic resources that
could be deployed by the incumbent Federalists. In a
subsequent period of American history, the Jackson-
ians sought to construct a coherent party organization
to compete against the superior resources that could
be brought to bear by their adversaries. This effort led
to the Jacksonian era’s famous controversies over the
‘spoils system’ for appointing loyal party workers to
governmental posts.

In both the US and Europe, the political success of
party organizations forced their opponents to copy
them in order to meet the challenge. It was, as
Duverger points out, ‘contagion from the left,’ that
impelled politicians on the right to attempt to build
party organizations (Duverger 1963). But, at the same
time, groups with the means to acquire and hold
political power without much in the way of party
organization often sought to discourage the devel-
opment of an organized partisan politics, preferring
nonpartisan modes of decision making. As Hunting-
ton has observed, upper-class groups generally have
opposed parties because they saw them as threats to
the established social and political order (Huntington
1968). George Washington’s warning against ‘the
baneful effects of the spirit of party’ came to be echoed
by representatives of many social, economic, and
military elites who saw their right to rule challenged by
groups able to organize the collective energies and
resources of ordinary citizens.

This type of opposition to party was the basis for a
number of the institutional reforms of the American
political process promulgated during the Progressive
era. Many Progressive reformers were undoubtedly
motivated by a sincere desire to rid politics of
corruption and to improve the quality and efficiency of
governmental services in the US. But, simultaneously,
from the perspective of middle- and upper-class Pro-
gressives and the financial, commercial, and industrial
elites with whom they were often associated, the
weakening or elimination of party organization would
also mean that power would more easily be acquired
and wielded by those with wealth, power, and edu-
cation. The list of antiparty reforms of the Progressive
era is a familiar one. The ‘Australian’ or official ballot

reform took away the parties’ traditional privilege of
printing and distributing ballots and encouraged split-
ticket voting. The introduction of nonpartisan local
elections eroded grass-roots party organization. The
extension of merit systems for administrative appoint-
ments stripped party organizations of much of their
access to patronage and, so, reduced their ability to
recruit workers. The introduction of the direct primary
diminished party leaders’ control over candidate
nominations. These reforms by no means destroyed
party organizations. They did, however, diminish the
political vitality of American political parties and
contributed to a decline in American voter turnout at
the turn of the century.

In a similar vein, the upper-middle-class forces that
organized the new politics movement of the 1970s
hoped to undermine the working class political
machines and trade unions that depended upon
partisan politics and to exercise political influence
through nonpartisan ‘public interest’ groups. During
the late 1960s and early 1970s, hundreds of interest
groups and public interest law firms were established
by upper-middle class activists to further such goals as
environmental quality, the elimination of nuclear
weapons, consumer safety, and women’s rights (Vogel
1989). The leaders of these groups, such as Common
Cause, the Sierra Club, the National Organization for
Women, and the various organizations formed by
consumer activist Ralph Nader, sought to distinguish
them from traditional interest groups by claiming to
serve broad public interests rather than the more
narrow interests of corporate patrons generally served
by conventional interest groups and political parties
(Berry 1999). The creation of public interest groups
was promoted by major liberal funding agencies such
as the Ford Foundation which provided tens of
millions of dollars through its ‘Fund for the Republic.’
In addition, the elite media generally supported these
groups and seldom questioned their claim to speak for
some neutral and nonpartisan public interest.

5. Nonpartisanship and the Public Interest

Thus, nonpartisanship is often equated with political
neutrality and the search for an objective public
interest. A politics without parties, however, is pro-
foundly biased. Essentially, the upper classes do not
need party organization to participate effectively in
political life while those further down the social
hierarchy do require such organization to play a
significant role. A nonpartisan politics is not likely to
be a very democratic politics.

See also: Party Responsibility; Political Machines;
Public Interest
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Nonprofit Sector, Geography of

Nonprofit organizations exist worldwide and their
geographic distribution has become a recent focus of
investigation. Research has shown that the scope and
dimensions of nonprofit sectors vary within and
between countries, regions, and cities. To explain these
sometimes complex patterns, researchers have con-
sidered economic, social, and political variables.

1. A Recent Field of Study

While philanthropy and nonprofit organizations have
long been considered in a number of social science
disciplines, the nonprofit sector as a distinct field of
study is a fairly recent phenomenon. Sparked in the
early 1970s by a growing recognition of the importance
of the nonprofit sector and debates about the future of
the welfare state, interest in nonprofit organizations
has grown rapidly in a number of disciplines, part-
icularly sociology, history, economics, political sci-
ence, public policy, and public administration. While
much of the early research was done in the United
States, the study of nonprofit sectors has recently also
grown rapidly in other countries around the world.

Nonprofit researchers are interested in defining the
nonprofit sector, delineating its scope, and under-
standing the factors determining its existence and
activities. This has led researchers to a set of inter-
related questions about the sector. Why are there

nonprofit organizations? What kinds of activities are
they involved in? Where are they located?

While definitions vary, it is generally agreed that the
nonprofit sector is a set of social entities that are:
formally organized, private (nongovernmental),
nonprofit distributing, self-governing, and voluntary
to some degree (Salamon and Anheier 1998). Non-
profits have generally been cast alongside for-profit
organizations and government agencies as one societal
option for providing material and nonmaterial goods
and services in models of three-sector economies
(Weisbrod 1988). The organizations in each sector are
economic entities, but the rationale for their existence
varies between sectors. For-profits are oriented toward
the pursuit of self-interest, government organizations
toward the provision of public goods using coercive
authority if necessary, and nonprofits toward the
mobilization of public spirit and altruism to create
social and civic benefits.

2. Geographic Variation Abounds

The extent of the nonprofit sector has been shown to
vary at a number of geographical levels, including:
nations, regions within nations (such as states), cities,
and neighborhoods. Variation can be in terms of the
numbers of organizations, their activities, and their
organizational characteristics.

To explain these variations, researchers have fo-
cused on factors ranging from the general to the
particular. General factors include social, cultural,
economic, and political realms. Much of the research
has considered more specific factors, usually related to
supply and demand. Supply-side factors include public
and private money, labor, volunteers, and entre-
preneurs. The demand side has focused on the desire
or need for different types of goods or services, which
is usually seen as dependent upon individual or
community characteristics. Supply and demand have
also been linked to general factors, for example
demands due to a history of discrimination, lack of
access to alternate services as a result of public
policy, or demands due to the esthetic desires of a
community.

Given that the study of nonprofit geography is a
new research agenda carried out by investigators in a
number of different disciplines, there is as yet no
definitive set of findings and conclusions. We will,
therefore, outline the various approaches that are
being pursued, highlight representative findings, and
speculate on the future.

2.1 Cross-national Variation

An early model (Smith 1973) linked formal voluntary
organizations to a number of general conditions in a
society that were related, in turn, to societal modern-
ization. In this model, nonprofit prevalence is
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positively related to the frequency, extent, and per-
manence of communication among the members of a
society; the number of different goals available to
them; the degree to which collective action is per-
missible in the society; and the degree to which there
are resources and payoffs for collective action.

A variety of additional explanations have also been
proposed to account for cross-national variation in
the definition, prevalence, and role of the nonprofit
form. One variable frequently cited is the increased
demand for different types of public goods generated
in more religious, ethnic, or ideologically hetero-
geneous populations (Weisbrod 1988). Democratic
government, with its mandate to serve the majority,
will not satisfy this ‘heterogeneous demand.’ For-
profits, likewise, will not provide these public goods. It
is, consequently, left to nonprofits to supply them.

In addition, a number of country-specific character-
istics have been considered by researchers. These
include religious, ideological, and political traditions;
historical contingencies; and the institutional models
that result from the interaction of these factors. An
example would be historically based variations in the
definitions of what is public and what is private and
the state-private sector relations that result (including
relations between the organizations in each sector).

Anambitious project is currently underway to assess
the nonprofit sector worldwide more systematically.
This project includes 22 developed and developing
countries. Overall, the sector has been found to be
extensive and growing. Descriptive analyses of the
data acquired to date show that national nonprofit
sectors vary in terms of the numbers of nonprofit
organizations, the services they provide, their rev-
enues, and their employment (Salamon et al. 1999). A
variety of factors to explain this variation have been
proposed and tested. In terms of general trends, the
rise of a third sector on the global level has been linked
to the substitution of private service provision for
welfare state or socialistic government services, in-
creased activity in the areas of development and
environmentalism, the rise in middle-class expecta-
tions, and improvements in communication tech-
nology.

A more extensive analysis of this data (Salamon and
Anheier 1998) used seven countries to test major
theories of the nonprofit sector. Explanatory variables
included: societal heterogeneity (as outlined above),
the supply of social entrepreneurs, a lack of trust in the
for-profit market sector, a relatively weak welfare
state which has not displaced a previously existing
nonprofit sector, and a relatively large welfare state
which uses existing and new nonprofits to deliver
government-funded services. In addition to these,
a more integrated ‘social origins’ theory was also
included. In this theory, choices about whether to rely
on market, for-profit or government provision of
goods and services are determined by patterns of
historical development and broader social, political,

and economic relationships. Of particular interest are
class relationships and patterns of state-society rela-
tions. While partial support was found for a number of
factors, social origins theory was found to provide the
greatest overall explanation, generating four models
of nonprofit sector development.

2.2 Regional and State Variation

Research on nonprofit geography within nations has
been carried out primarily in the United States. Most
of this work has involved case studies or comparisons
among a small number of areas. Only a few studies
have focused on regions or states, undoubtedly be-
cause of the difficulty of acquiring data on these areas.
For example, the Internal Revenue Service (IRS) and
the National Center for Charitable Statistics at the
Urban Institute in Washington, DC provide infor-
mation on nonprofit organizations in the United
States. However, only certain data are collected, and
these only from larger nonprofits, which are required
to provide information to the IRS. It has been
estimated that only about a third of the total number
of nonprofits provide such information. Given these
limitations, researchers are often required to collect
their own data, a significant undertaking for areas as
large as states and regions.

In terms of regional variation in the United States,
a few descriptive studies have been done. These
typically find that the largest number of nonprofits
and the greatest nonprofit expenditures are in the
northeast region and the lowest in the south. At the
level of the state, a number of studies are currently
underway to determine the scope of the nonprofit
sectors in particular states. In addition, a comparative
study of state nonprofit incorporations (Abzug and
Turnheim 1998) included a number of demand vari-
ables (state fiscal health, crime, poverty, unemploy-
ment, and heterogeneity) as well as supply variables
(the state legal environment and the legitimacy of the
nonprofit form). While a number of these factors were
significant when considered separately, when taken
together, the legitimacy of the nonprofit form had the
most explanatory power.

2.3 City and Metropolitan Variation

Numerous studies in the United States have examined
nonprofit distributions and spatial patterns both
within and between cities or metropolitan regions.
Prominent within-city research includes the work of
McPherson and his colleagues (McPherson and
Rotolo 1996), who used ecological models of organi-
zations to study nonprofits in a Midwest commun-
ity. Nonprofits located where potential members
with particular demographic characteristics (potential
organizational resources) were found within the
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metropolitan region. In addition, Wolch and Geiger
(1983) studied the distribution of social welfare and
community service nonprofits across municipalities
in Los Angeles County and found it to be positively re-
lated to community needs and resources. Wolch has
also analyzed the geography of children’s services in
Los Angeles County, and found significant variation
and gaps in coverage due to zoning, land prices,
and neighborhood characteristics.

In terms of cross-city research, a major descriptive
study by the Urban Institute in the early 1980s
gathered and compared data on the nonprofit sectors
in 12 sites across the United States (Salamon 1987).
The research showed significant variation in metro-
politan nonprofit sectors. In a more detailed study,
Wolch (1990) identified voluntary—rich and vol-
untary—poor metropolitan areas among 15 United
States cities. A significant trend revealed in the data
was that welfare state reorganization, including pri-
vatization, stimulated the growth of voluntary sectors.
This effect, though, was shaped by local economic and
demographic factors.

The most extensive research on metropolitan non-
profit sectors has been carried out by Julian Wolpert.
Beginning with studies of Philadelphia and New York
his research expanded to compare regions and has
most recently been focused on 85 cities across the
United States (see for example Wolpert 1993). Re-
gional differences in nonprofit sectors have been linked
to regional economic cycles. Metropolitan differences
have been related to community variation in gener-
osity (measured by both private giving and public
spending), with higher rates of generosity being
positively related to income and negatively related to
population and distress levels. In addition, nonprofits
were more prevalent and more targeted to human
services in center cities than in suburbs.

Political culture has been related to nonprofit
presence in a study of two metropolitan areas (Biele-
feld and Corbin 1996). The research used a classifica-
tion of political culture based on citizen attitudes
about the proper role of government. It showed that
the nonprofit sector was larger in a political culture
where citizens supported government redistribution of
wealth as opposed to a political culture that favored a
government role restricted to promoting the market
or reinforcing the status quo in the community. This
was also found in a study of nine metropolitan regions
(Bielefeld 2000). This study also supported Wolpert’s
conclusions about generosity.

2.4 Neighborhood Variation

Relatively few systematic spatial studies of nonprofit
organizations have been carried out at the neigh-
borhood level. A study of nonprofits across Dallas,
Texas (Bielefeld et al. 1997) found that nonprofit
organizations were more strongly influenced by demo-
graphic factors (representing resources and need) in

their immediate areas, as opposed to the demographic
characters of areas further removed from them. These
results indicate that the nonprofit sector is closely tied
to the dynamics of local communities. Given these
findings, the lack of research at this level may be a
serious oversight.

Most other neighborhood studies have been more
descriptive and have used geographical information
systems (GIS) techniques to relate providers and needs
spatially, within or across neighborhoods in metro-
politan areas. In a typical example, a project by the
Center on Nonprofits and Philanthropy at the Urban
Institute used a spatial analysis to examine the
relationships between the nonprofits that serve fam-
ilies and children and the socioeconomic characteris-
tics of three low-income neighborhoods in the District
of Columbia. The purpose was to show how neigh-
borhood environments, including the presence of
nonprofit organizations, affected the well being of
community residents (DeVita et al. 2000).

3. The Need for Con�ergence

With few exceptions, geographers have not carried out
the research described above. In addition, the results
have not found their way into the mainstream of that
discipline. Consequently, the geographic study of
nonprofit sectors is in its infancy and much remains to
be explained. Closer ties between the nonprofit re-
search community and geographers are likely to prove
beneficial to both camps. Nonprofit research has
clearly shown that significant geographical variation
exists in the nonprofit sector and has suggested a
number of important variables to account for it. This
should convince geographers that the nonprofit sector
is a relevant area of inquiry. On the other hand,
geography, with its conceptualizations and analyses of
location, place, relationships, movement, and region,
clearly has much to offer nonprofit researchers in
terms of methodology, variables, and theories. This is
especially true for economic and cultural geography,
which considers many of the same kinds of issues
which interest the nonprofit research community (see
for example Lee and Wills 1997). It is because of
this convergence of interests that a more well-
developed geography of the nonprofit sector should be
pursued.
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Nonsampling Errors

Data from sample surveys are subject to two types of
errors: sampling and nonsampling errors. Sampling
errors result from the fact that we only have in-
formation from a portion of the population of interest
rather than from the whole population. Nonsampling
errors include errors from all other sources: the
sampling frame, the questionnaire, the interviewer,
and the respondent. Data from both censuses and
surveys may suffer from nonsampling errors while
only survey data is subject to sampling error.

Statisticians have traditionally been most concerned
with controlling and measuring sampling errors, per-
haps because they are easier to handle. Sampling
errors are controlled by choice of the survey design;
the size of the sampling error can be estimated using
the survey data itself. The emphasis of most classical
survey sampling books such as Cochran (1977) and
Kish (1965) is on measuring sampling error and
designing surveys to reduce that error.

More recently, authors such asLessler and Kalsbeek
(1992) and Biemer et al. (1991) have focused on issues

related to nonsampling error. Such errors must typi-
cally be assessed using information outside of the
survey (or census) data or using a statistical model. As
is noted by Mosteller (1978), sampling errors typically
contribute to the variance of an estimate from survey
data (and do not exist for census data), while non-
sampling errors can contribute to both variance and
bias of an estimate. In collecting survey or census data
we try to control, reduce, or avoid nonsampling errors
as much as possible because their size and effect on
estimates are very hard to assess.

Frame errors, response errors, nonresponse errors,
and other sources of errors are all nonsampling errors.
The following describes these nonsampling errors and
methods for dealing with them.

1. Frame Error

1.1 Definition of Frame Error

The sampling frame is the list from which units are
drawn for the sample. The ‘list’ may be an actual
listing of units, as in a phone book from which phone
numbers will be sampled, or some other description of
the population, such as a map from which areas will be
sampled. Frame error results when the sampling frame
is not an accurate and complete representation of the
population of interest.

Frame errors arise from erroneous inclusions, er-
roneous exclusions, and multiple inclusions. Erro-
neous inclusions occur if the frame includes units not
in the population of interest so that invalid units have
a chance of being included in the sample. Erroneous
exclusions occur when members of the population of
interest are missing from the list so that they have no
chance of being sampled. Multiple inclusions occur if
some population members appear multiple times on
the list so that they have a higher chance of being
sampled.

For an easy example of these types of frame errors,
consider sampling households within a city using the
telephone white pages as the sampling frame. Some
numbers listed in the phone book are no longer
working numbers because the people in the household
that had the number have moved out of the city; these
are erroneous inclusions. Some households choose to
have their phone numbers unlisted; these are erro-
neous exclusions. Some households have multiple list-
ings in the phone book because they have additional
telephone lines for a computer modem or a fax
machine or for the children; these are the multiple
inclusions.

Frame error is a problem because a sample drawn
from such a frame may not represent the population of
interest, from which you think you are sampling, and
some units may have a higher probability of being
included in the sample than most units. These errors
may result in sample estimates that are biased for the
population quantity being estimated. For example, if
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wealthier households are more likely to have multiple
phone lines, then those households are more likely to
be included in the sample. This could lead to estimates
of, say, amount spent on entertainment that are biased
high.

1.2 Dealing with Frame Error

As is the case with all nonsampling errors, the best way
to control frame error is to avoid or minimize it.
Methods for doing this depend on the type of sampling
frame that you are using. We will discuss two
commonly used methods in this section: random digit
dialing (RDD) and dual-frame sampling.

1.2.1 Random digit dialing. For telephone surveys
of individuals in households, RDD is often used to
avoid problems associated with using a telephone di-
rectory as the sampling frame. To create the sampl-
ing frame for an RDD sample, one must first list all
working area codes in the area to be sampled. Within
each area code, one must list all working exchanges.
If all possible four-digit numbers that could complete
the phone number were used to make up the sam-
pling frame of phone numbers, there would be nu-
merous nonworking numbers and business numbers
included. Because calling such numbers to determine
that they are not valid household numbers is time-
consuming and expensive, other methods may be
used to reduce the number of invalid phone numbers
in the frame. One method takes advantage of the fact
that phone numbers are typically given out in banks
of 100. Thus, the frame is taken to be the list of area
codes with their exchanges followed by all possible
first two digits of the remainder of the number. These
eight-digit numbers are clusters of 100 possible
phone numbers. A random sample of these clusters
is taken and then two two-digit numbers are chosen
at random to give two potential phone numbers with-
in each cluster. The two sampled numbers within
each cluster are called. If both are nonworking
numbers or business numbers, then the cluster is
discarded because it is likely that the remaining pos-
sible numbers in that cluster are also invalid num-
bers.

Once a valid household is reached, one still must
determine who is to be interviewed within the house-
hold. If a single adult respondent is to be selected, a
method proposed by Kish (1949) may be used to
randomly select that adult. Because Kish’s method
involves creating a roster of all individuals within the
household, which can be time-consuming and may be
considered intrusive by potential respondents, other
methods such as asking for the person who had the last
birthday may be used as a quick method of selecting
an individual within a household (see Lavrakas 1993,
pp. 111–13 for a description of the last birthday and
next birthday methods).

There are, of course, some problems with RDD
samples. For example, persons who live in households
with no telephone are not included in the sampling
frame. Households with multiple telephone lines have
a higher probability of being selected for the sample.
One must account for this by asking respondents how
many phone lines they have that are used for voice
correspondence and use this information to adjust the
selection probability for that household. If one is
searching for a very specific population, such as
households with disabled persons or early voters, then
many of the households reached by telephone will be
ineligible for the survey and must be screened out of
the sample. The higher the proportion of households
that must be screened out because of ineligibility, the
higher the final cost of the survey will be.

1.2.2 Dual frame sampling. In many sampling set-
tings there are multiple lists or sources that can be
used to develop a sampling frame. For example, the
US Department of Agriculture uses lists of farms and
area maps to select samples for their crop surveys.
Samples from the lists of farms are easier to obtain
but miss some farms; the area samples are difficult
to handle but encompass all possible farms (see
Bosecker and Ford 1976, for details.) A survey of
patrons of the arts may use lists of season ticket
holders to the symphony, ballet, and opera along
with lists of persons who have made contributions to
art museums. The challenge when multiple lists are
used is to unduplicate the lists or determine how
many ways a person could be selected for the sample.
Unduplicating lists to create a single sampling frame
is complicated by problems such as incorrect spell-
ings of names, use of complete first names vs. initials,
and spouses who may donate together or individu-
ally. Procedures for unduplicating lists must search
for possible matches as well as for exact matches.
These possible matches may need to be resolved by
hand. Alternately, sampling may be done from the
multiple lists and respondents may be asking how
many of the lists they should appear on. This allows
one to determine the probability that an individual
was selected for the sample.

2. Response Error

2.1 Definition of Response Error

Response error occurs when a respondent intention-
ally or unintentionally gives an answer to a survey
question that is not correct. An intentional response
error occurs when the respondent purposely gives an
incorrect answer, for example, to a question that asks
for sensitive information about illegal activities (drug
use, cheating on taxes), for personal information on
sensitive topics (being a victim of rape), or about
behavior that may not be perceived as socially ac-
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ceptable (not voting, owning a gun). The respondent
may give an intentionally incorrect answer for self-
protection if he or she is concerned that the survey
responses will not be held confidential and may be
used against him or her. Or the respondent may not
wish to appear in a bad light to the interviewer and
may give the more socially acceptable answer.

Unintentional response errors can occur if questions
are poorly worded and the respondent does not
understand the question or terms in the question. The
order in which questions and response choices are
presented to a respondent can influence the responses
that are given. In addition, response errors can occur
if the respondent does not take time to think about a
question that asks for an opinion and instead takes the
easy option of agreeing with the statement or choosing
the answer that is easiest to recall (called satisficing).
(See Krosnick and Alwin 1987 for details on response-
order effects and satisficing.)

2.2 A�oiding Response Error

Carefully designed and worded questionnaires, and,
for in-person or telephone surveys, well-trained inter-
viewers are the best tools for avoiding response errors
(see Sample Sur�eys: Cogniti�e Aspects of Sur�ey
Design). Questionnaires must be pilot tested to ensure
that respondents understand questions and that all
possible responses are allowed for on closed-form
questions.

2.3 Randomized Response Techniques for Sensiti�e
Questions

Randomized response methods have been proposed
by a number of researchers (see, for example, Warner
1965, and Nathan 1988) to avoid the problem of
having respondents intentionally give an incorrect
answer to a question. The idea is to protect the
respondent by ensuring that the interviewer is unaware
of which question the respondent is answering.

There are several versions of the randomized re-
sponse technique. In one, the respondent randomly
selects one of two types of cards containing opposite
versions of the question. For example,
Version A:

I have used cocaine at least once. YES NO
Version B:

I have never used cocaine. YES NO
Whichever the respondent answers, yes or no, the
interviewer does not know whether the respondent has
used cocaine or not. The data from such responses,
however, can be used to estimate the proportion of the
population that has used cocaine as long as there are
unequal numbers of Version A and Version B cards.

Let p�population proportion of interest (here the
proportion that has used cocaine). Let θ� 1�2 be the

proportion of Version A cards. Suppose that Y of
the n respondents answered ‘yes’ towhichever question
they were asked. One can use conditional probability
arguments to show that an unbiased estimate of p,
assuming simple random sampling and ignoring the
finite population correction factor, is

p� � (θ�Y�n)�(2θ�1)

The variance of this estimator is

Var(p� )� p (1�p)�n�θ(1�θ)�n(2θ�1)�

which is larger than that obtained by asking the
question directly, p(1�p)�n, because we have intro-
duced extra variability by asking a randomly chosen
question. Notice that the variance will decrease as θ
gets closer to 0 or 1, so that most of the cards are of one
type (Version A or Version B). Thus, from a math-
ematical perspective, we prefer θ far from 1�2.
Respondents, however, prefer θ close to 1�2 so that
they feel confident that the interviewer does not know
what question is being answered. The tradeoff is an
increase in variance in order to ensure that the
respondent will provide a true, unbiased response.

In practice, randomized response techniques are not
as successful as one would hope. The explanation of
the technique may confuse the respondent, or the
respondent may not really believe that the interviewer
does not know what question is being answered. Thus,
such techniques must be used with great care.

3. Nonresponse Error

3.1 Definition of Nonresponse Error

Almost every data collection endeavor results in
missing data or nonresponse. In telephone or in-
person surveys and censuses, for example, some
sampled individuals cannot be located during the
interview period, some are ill or unable to com-
municate with the interviewer, and some refuse to
respond to the survey. The best that one can hope for
when there is nonresponse is that the missing data are
like a random sample of the units selected for the
survey. If this is the case then the data are said to be
missing completely at random and the effect on
estimates is that they are more variable since they are
based on a smaller sample size than planned. More
often, however, those who do not respond to the
survey differ from those who do respond on at least
some survey variables of interest. In these cases the
data are said to be missing at random if the missingness
can be explained by other variables that are observed;
nonresponse is nonignorable if the missingness de-
pends on the value that is not observed (see Little and
Rubin 1987 for a more complete discussion of types of
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missingness). For example, people who are not at
home to respond to a telephone survey in the evening
may watch less television than those who are at home.
In this case, estimates of average hours of television
viewing per week based only on data from respondents
will be biased low. (Note that the above example also
illustrates why it is not appropriate to replace non-
responding units in your sample with other units from
the population: if there are differences between
responders and nonresponders, choosing additional
responders only repeats the bias on a larger scale.)

Nonresponse is a particular problem in longitudinal
or multiple-wave surveys and studies where sampled
individuals may drop out of the study after several
interviews. If the reason for dropping out is related to
the variables of interest, then nonresponse bias is
introduced. For example, individuals in housing units
sampled for the US National Crime Victimization
Survey are interviewed seven times over 3.5 years.
Individuals who move out of sampled housing units
are not followed. If individuals who experience crime
are more likely to move, perhaps to a safer neighbor-
hood, then estimates of victimization rates will be
biased low (see Lohr 1999 for a description of the
National Crime Victimization Survey). A similar
problem occurs in longitudinal medical studies if, for
example, patients given the placebo see no change in
their condition and thus are more likely to drop out of
the study than patients receiving a treatment (see
Sample Sur�eys: Model-based Approaches).

There are two types of nonresponse in surveys and
censuses: unit nonresponse and item nonresponse. If
no survey information is collected from a sampled unit
this is termed unit nonresponse; if a sampled unit
responds to some, but not all, survey questions this is
termed item nonresponse. There are different methods
for dealing with unit and item nonresponse.

3.2 Dealing with Nonresponse Error

The best way to deal with nonresponse error is to try
to avoid it. Thus, good survey organizations use
repeated callbacks on telephone and in-person sur-
veys, and reminder post cards or multiple mailings on
mailed surveys to try to reach sampled individuals.
Introductory letters or statements at the beginning of
questionnaires should describe the purpose of the
survey, provide information on who is funding and
conducting the survey, stress the importance of the
person’s responses to the survey, and assure the
respondent that all survey responses will be kept
confidential. Some surveys provide a payment or gift
to respondents, or draw for prizes from among the
respondents to encourage response.

In spite of the best efforts to encourage response,
most surveys suffer from nonresponse. A researcher
thus has the responsibility, at a minimum, to report
the nonresponse rate for the survey along with any

results from the survey. There can be many definitions
of the response rate for a survey, depending onwhether
one counts all units originally sampled, only those that
led to eligible respondents, only those that resulted in
some contact with a respondent, and so forth. See the
American Association for Public Opinion Research
(1998) for standard definitions of response rates.

The first step in dealing with nonresponse is to
conduct exploratory data analysis on the survey data.
For unit nonresponse, after determining the overall
nonresponse rate one should then look at response
rates by other variables that are available for both
responding and nonresponding units. For example, in
a mailed survey of a larger city, one could look at
response rates by zip code. If there are big differences
in response rates for various areas of the city, say that
there are higher response rates from the more affluent
areas, then survey estimates for variables that are
related to affluence, such as support of the arts, are
likely to be biased. In a survey of university alumni,
one can compare respondents and nonrespondents on
any of the variables available in the university alumni
database, such as GPA. If, for example, those with
higher GPAs responded more often than those with
lowerGPAs, then survey estimates on variables related
to GPA, say starting salary in the first job after
graduation, are likely to be biased. If one does not find
differences such as those suggested above, then at least
one knows that there are not differences on the
variables that could be explored. This does not,
however, insure that there are no differences between
respondents and nonrespondents on the survey vari-
ables of interest.

For item nonresponse, one should start by deter-
mining how much nonresponse there is for each
variable with some missingness. For key study vari-
ables, one should look at summaries of other variables
according to whether or not the key variable is missing.
For example, if income is a key variable and subject to
nonresponse, one could look at average age, average
years in job, proportion married, proportion with high
school diploma or less, and so forth for respondents
who reported their income and those who did not.
Obvious differences between the two groups on the
other variables suggest that there are likely to be
differences between the respondents and the non-
respondents on the income variable. It also suggests
that the other variables might be useful in determining
an adjustment for the nonrespondents, as described
below.

3.3 Weight Adjustments

The sample-based weights assigned to cases in a
sample survey can be interpreted as the number of
people in the population of interest that the individual
in the sample represents. The initial weight is usually
the inverse of the selection probably for each sampled
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unit. One commonly used method to adjust for unit
nonresponse in a sample is to increase the weights of
respondents to account for nonrespondents. This
adjustment is usually done within weight-adjustment
cells within which it must be assumed that non-
respondents are ‘just like’ nonrespondents on variables
of interest. That is, within weight-adjustment cells, the
nonrespondents can be thought of as a random sample
of the sampled units in that cell.

As a simple example, suppose you have a simple
random sample of n� 100 individuals: 50 men, of
whom 30 respond, and 50 women, of whom 40 reply.
(Since we are assuming that a simple random sample
of individuals was selected, all individuals in the
sample will have equal selection probabilities and thus
equal initial weights.) If you believe that within gender
the nonrespondents are ‘just like’ the respondents
(that is, the nonrespondents can be thought of as a
random sample of those originally sampled) on survey
variables of interest, then you may decide to use
male�female as the weight adjustment cells. The 30
responding males would represent themselves and the
20 nonresponding males. Thus, the original weights of
the males must be multiplied by 50�30. Similarly, the
original weights of the women would be multiplied by
50�40 to account for the nonresponding women.

In practice, there are usually more than the two
nonresponse adjustment cells described in the simple
example here. Little and Rubin (1987) describe meth-
ods for creating the nonresponse adjustment cells.
Brick and Kalton (1996) provide details on weight
adjustments for nonresponse.

3.4 Imputation Methods

Imputation methods are most often used to deal with
item nonresponse. Imputation is defined as replacing a
missing value by a plausible value. An advantage of
imputation is that it creates a completed dataset that
can be analyzed using standard statistical methods. A
disadvantage is that most subsequent analyses ignore
the fact that imputation was done and, therefore,
underestimate the variance by ignoring the uncertainty
due to the imputation. There are many methods for
creating plausible values to impute for a missing value.
The better methods make use of information in the
available data or in an auxiliary data source to estimate
the missing values. The following describes some
common methods of imputation. More details and
additional methods may be found in Little and Rubin
(1987) and Statistical Data, Missing.

Mean imputation involves replacing a missing value
of some variable by the sample mean computed from
all individuals who reported a value for that variable.
For example, mean income from those who reported
income would be imputed for all those who refused to
report income. The main disadvantages of mean
imputation are that it distorts the distribution of the

variable by creating a spike at the mean value, and it
distorts relationships and correlations among vari-
ables. For example, the relationship between years
experience on the job and income is not preserved
when mean income is imputed for all those missing
income regardless of years of experience. For this
reason, mean imputation may be done within im-
putation cells that are determined by variables thought
to be related to the missing values. Thus, years
experience may be used to divide respondents into
groups, and the mean income within each group is
imputed for those missing income in the group. Mean
imputation within group still created spikes in the data
(at the mean for each group) and distorts the relation-
ships among variables, but these effects should be less
than with overall mean imputation.

Regression imputation involves using a regression
model fit from complete cases to estimate missing
values. For example, complete cases may be used to
develop a model for income based on age, education,
tenure in job, and other available data. This fitted
model would then be used to estimate income when it
is missing. Because this method may also create spikes
in the data when there are few possible combinations
of the predictor variables used in the regression model,
a variation involves adding a random error to the
estimated value to be used for imputation.

Cold deck imputation involves using auxiliary data
as a source for missing values. For example, data from
administrative records might be used to obtain missing
survey values, or, in a panel survey, values from a
previous interview for the same respondent could be
used to replace missing values. Hot deck imputation
replaces missing values with values taken from other
similar respondents’ records in the same dataset.

The imputation methods described above all result
in underestimation of the variance because the
imputed values are treated as ‘truth’ and subsequent
analyses typically ignore the uncertainty in the impu-
tations. Multiple imputation, first developed by Rubin
(1987), allows one to account for this uncertainty. In
multiple imputation, a stochastic imputation pro-
cedure is used to create, say, m imputations for each
missing value. These m completed datasets are used in
the standard analysis of the data. The variation among
estimates from the m analyses is used to estimate the
variance due to imputation. It is combined with the
usual variance from the standard analyses to provide
an overall variance of the estimates. For most larger
surveys, m can be fairly modest: m� 5 is often
adequate. For more details, see Multiple Imputation.

4. Other Sources of Error

There are other sources of nonsampling error that can
effect survey data. Errors caused by interviewer bias,
panel rotation, survey mode, coding, and data entry
are all errors that should be avoided in conducting
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surveys. We will briefly consider panel rotation and
survey mode errors.

Panel rotation error occurs when responses to a
survey change depending on the length of time the
panel has been included in the survey. Bailar (1975)
described the effects of time-in-sample for the US
Current Population Survey. In general, the longer a
person has been in the sample, the less likely the
person is to report being unemployed. A similar effect
is found in the US National Crime Victimization
Survey; persons in the survey for a longer time are less
likely to report a victimization. Possible explanations
for this phenomenon include that respondents learn to
answer the survey so as to minimize the amount of
time it takes to complete the survey or that differential
dropout leads to a biased sample over time.

Survey modes include in-person, telephone, self-
administered paper-and-pencil questionnaires and,
most recently, self-administered Web questionnaires.
The same questions asked using different surveymodes
can elicit different responses (see Sample Sur�eys:
Cogniti�e Aspects of Sur�ey Design). For example,
respondents are more concerned about their self-
images in personal interviews than on paper-and-
pencil surveys. Thus, they may be more likely to report
personal problems on a self-administered question-
naire than in a face-to-face interview. On the other
hand, security and confidentiality concerns may make
respondents less likely to respond truthfully to surveys
on the Web. The accuracy of responses to Web surveys
is an area of ongoing research.

Additional information on these other sources of
nonsampling error can be found in references such as
Groves (1989) and Biemer et al. (1991). An excellent
example of a survey for which all sources of error, both
sampling and nonsampling, are explored in detail is
the US Current Population Survey (see US Depart-
ment of Commerce 2000).
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Nonstandard Reasoning

Logic since Antiquity has been concerned with ‘the
laws of thought,’ immutable principles of reasoning
frompremises to conclusions. In the twentieth century,
this monolithic view changed to one of different
human reasoning styles and matching logical systems.
With the emergence of information and cognition as
central scientific themes, new items keep appearing
on this broader agenda. These are often called
‘nonstandard logics,’ different from the established
regime. This label is relative. The background to
current studies of reasoning are the major approaches
to valid inference in standard logic (semantic or proof-
theoretic), reflecting philosophical argument and
mathematical proof. Over time, these have acquired
extended vocabularies and deviant notions of in-
ference with linguistic and other scientific motivations.
Nonstandard logics often originate in computer
science and artificial intelligence (AI) (nonmonotonic
logic, abduction). The resulting landscape is diverse,
but there are unifying themes such as structural rules,
preferences, resources, knowledge, or architectures for
combining systems. These reflect cognitive trends in
modern logic: reasoning about one’s own information
and that of others, update processes, games, com-
munication, or heterogeneous information.
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1. Standard Logic: Valid Consequence, Proof
Calculi, Completeness

Standard logic covers the achievements of the renais-
sance of logic, starting with Boole and Frege in the
nineteenth century, and culminating in the work of
Go� del, Tarski, Turing, and others in the 1930s. The
resulting core of the field consists of propositional
logic (codifying reasoning with the key operations
‘not,’ ‘and,’ ‘or’) and predicate logic of quantifiers (‘for
all,’ ‘there exists’). Both are based on the semantic
conception of valid consequence, demanding ‘trans-
mission of truth’ from premises P to a conclusion C:

e�ery situation in which all the premises P are true
also makes the conclusion C true.

To describe and produce valid inferences, one can
sometimes use simple mechanical methods, such as the
truth tables of propositional logic. More general, and
more relevant to capturing actual reasoning, are proof-
theoretic approaches (Hilbert), deriving conclusions
from premises via rules. Proof systems of various sorts
also drive mechanized reasoning in AI and compu-
tational logic. Crucially, the semantic approach based
on truth and the syntactic one of proof coincide for
quantificational logic: this is Go� del’s celebrated Com-
pleteness Theorem, the first significant insight into
logical systems per se. Another is Church’s Theorem
(based on Go� del’s even more famous ‘Incompleteness
Theorem’), saying that no mechanical algorithm can
decide validity in quantificational logic.

2. Extending the Vocabulary: from Mathematics
to Natural Language

Logical systems use ‘logical forms’ with fixed
operators for key notions (Booleans, quantifiers), plus
variable parts for expressions that can be interpreted
freely (a typical valid form is: ‘from premises A-or-B,
and not-A to conclusion B’). The above systems have
been successful in analyzing mathematical proof, but
gradually extensions had to be made to deal with the
kind of argument found in philosophy, linguistics, and
in the latter part of the twentieth century, computer
science and cognitive science. For example, logical
semantics of natural language deals with generalized
quantifiers (‘most,’ ‘few’), plus a spectrum of expres-
sions for reasoning involving possibility, time, know-
ledge, action, etc.—for both single andmultiple agents.
The extra vocabulary is ‘nonstandard,’ the canons of
validity remain classical.

3. Alternati�e Views of Validity and Logical
Operations

There are also genuine deviations from the classical
core. A recurrent historical example is the view
that conclusions only follow validly from consistent

premises. Then, nothing follows from a contradiction
A-and-not-A, while on the ‘standard’ account,
everything does.

3.1 De�iations in Natural Language and Philosophy

The idea that ‘natural reasoning’ in our ordinary
language differs from standard logical calculi is a
recurrent theme in the twentieth century—high-lighted
in the ‘paradoxes of material implication’: natural
‘if … then … ’ does not behave like the truth-func-
tional Boolean conditional. This has led to many
deviant calculi for ‘modal’ or ‘relevant’ implication.
Philosophical critiques of the standard account of
valid consequence still appear today.

3.2 De�iations in Scientific Reasoning

Other deviations arise in the foundations of science.
‘Constructivism’ in mathematics views proofs as con-
structions of mental entities, whose properties must be
established by computational means. Intuitionistic
logic accepts only those inferences as valid which have
a constructive proof. Thus, one cannot prove an
assertion ‘there exists an x such that F(x)’ without
producing an explicit example. This line is generalized
in constructive ‘type theories.’ In physics, quantum
mechanics has inspired quantum logics with failures of
Boolean distributivity laws in reasoning about the
location or momentum of particles. But most of all,
reflecting the close analogies between ‘reasoning and
reckoning’ (as Hobbs put it), computer science has
inspired many new systems of reasoning. Examples
from the 1970s are dynamic logic describing the effects
of programs and actions generally, logic programming
(using proofs as computation procedures) and perhaps
most radically, linear logic in the 1980s, treating
propositions as computational ‘resources’ that can be
used only once. The result of all this is alternatives to
classical logic, developedwith equal rigor, but different
in their valid principles, general philosophy, and
mathematical properties.

4. Varieties of Inference

That ‘natural reasoning’ comes in different styles, with
possibly different logical features, was already
observed by Bolzano in the early nineteenth century.
Scientific reasoning employs stricter standards than
common sense. Variety also occurs in AI with problem
solving or planning (deductive or heuristic), where
systems are more ‘optimistic’ than standard logic.

4.1 Nonmonotonic Logics

Practical reasoning uses defaults going beyond stan-
dard logical conclusions. Thus, we use some rule
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(‘Dutch trains run on time’) unless counter-examples
are explicitly indicated, e.g., when planning our escape
from Amsterdam’s futuristic Science City. Or we take
an answer ‘John, Mary’ to the question ‘Who were
skating?’ as conveying not just that John and Mary
skated, but that no others did, assuming a maximally
informative respondent. Such additional inferences
may be withdrawn later, because of further infor-
mation: the train may be carrying soccer fans, the
respondent may be a government employee. Reason-
ing in which C may follow from P, but no longer from
P�Q is called ‘nonmonotonic’—while classical conse-
quence is monotonic: once drawn, conclusions persist.
A general pattern behind nonmonotonic reasoning is
‘circumscription,’ which, in its most abstract form,
assumes that situations come ordered by some prefer-
ence, and then makes C follow from P if

C holds in all most preferred situations where P holds.
In the escapist example, one ‘prefers’ the more likely

situations where trains run according to schedule to
those containing a disturbing factor. Preferences may
reflect plausibility, utility, or simplicity, depending on
circumstances. A classical consequence is the special
case when no models are preferred to others. Thus,
classical inferences are also valid in circumscription.
This is a general phenomenon in AI: most logics that
diverge from classical logic are richer, whereas the
deviant logics of Sect. 3 were poorer, putting greater
demands on inference.

4.2 Directions and Purposes in Reasoning

The preceding systems all view reasoning as a forward-
oriented process of accumulating conclusions from
given premises. But in addition to this forward
deductive mode, there is also ‘backward’ abduction
(Peirce) seeking plausible premises to support already
given observations. Moreover, there is induction (Mill,
Carnap), looking for plausible generalizations beyond
the immediate content of the premises. These different
directions and purposes all occur when analyzing
activities such as ‘refutation,’ ‘explanation,’ or ‘con-
firmation’ in the philosophy of science. Abduction is
studied also in connection with logic programming,
and induction in the foundations of probability and
uncertainty.

4.3 Reasoning with Uncertainty and Probability

Probabilistic reasoning seems a major mode of cog-
nition in its own right. Its standard formalism is not
logic, but probability theory. However, there is an
increasing literature on nonstandard, often qualitative
probabilistic reasoning, including ‘fuzzy logic’ and
‘possibility theory,’ while key probabilistic notions
such as randomness and independence of events are
migrating into logic. In particular, new versions of

predicate logic have been proposed that admit
dependencies between variables. Interestingly, these
often become decidable, unlike the standard system.

5. Logical Dynamics: Reasoning as an Acti�ity

Under the influence of computer science and cognitive
science, many logicians view semantic interpretation
or reasoning as cognitive processes. This is closer to
actual argumentation, where dynamic timing and
procedural conventions are crucial to outcomes. With-
in this trend, dynamic semantics views the meaning of
a proposition as the update of a hearer’s information
state produced by it. Thus, propositions become
cognitive procedures, and natural language a pro-
gramming language modifying information states of
other agents. One major dynamic notion of valid
consequence is

in final information states reached by processing the
successi�e premises, updating with the conclusion will
not ha�e any further effect.

A broader perspective arises in belief re�ision theory,
which has updates adding information to the current
state, contractions (removing information), and
revisions (doing both)—doing justice to the ‘zigzag
character’ of much of our reasoning. Information
states can be those of individual agents, but interactive
communication updates collective information states
of groups of agents, often pictured as ‘Kripke models.’
Perhaps the most ‘activist’ perspective on reasoning is
that of game theory. Logic games have existed since the
fifties (Lorenzen, Hintikka), suggesting dialogical
alternatives to proof and semantics, in terms of
winning and losing argumentation games. Their take
on valid consequence employs the typical game-
theoretic notion of a strategy, a response pattern to
any sequence of moves by one’s opponents:

in fair rational debate, the proponent of the conclusion
C has a winning strategy for upholding C against any
play by an opponent granting the premises.

Logic games tie up the study of reasoning with that
of rational behavior in general.

6. Systematic Theory of Reasoning

With the rapid growth of nonstandard logics, the unity
of the meta-theory for classical logic gets lost. It is too
early for a new synthesis, but some unifying themes are
noticeable.

6.1 Structural Rules

Nonmonotonicity is a hallmark of nonstandard
reasoning systems—though a symptom, not a di-
agnosis. However, it has turned out useful to classify
styles of reasoning by their structural rules, such as
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monotonicity, transitivity (‘if P implies Q, and Q
implies R, then P implies R’), and others, which move
premises around, or duplicate them when needed. The
structural rules of classical logic treat premises as an
unordered set, whose presentation is irrelevant. By
contrast, nonstandard reasoning tends to be more
sensitive to the formulation of data, which shows in
failures of classical structural rules. Thus, in dynamic
consequence, permuting two premises may change the
update achieved—reflecting the order-dependence of
natural language.

6.2 New Vocabulary

Nonstandard consequence may reinterpret traditional
logical operations. Thus, in logic games, a negation
signals a ‘role switch’ between two players. Non-
standard reasoning may also involve new operations,
outside the classical core. In particular, with games,
there is not one conjunction, as in Boolean logic, but
three: choosing which game to play at the start, playing
one game after the other, or playing two games
concurrently. The resulting calculi are much richer in
vocabulary than classical ones.

6.3 Mechanisms and Structures

More important than individual ‘logical laws’ are
general mechanisms behind nonstandard reasoning
systems. Striking new notions are preference, dynam-
ics, and resources, mentioned before. These provide a
much richer picture of actual reasoning, and ‘par-
ameters’ that can be set for different purposes. Other
important trends go beyond the single-sentence habi-
tat of standard logic—addressing larger-scale, longer-
term data structures and processes. These include
cooperati�e architecture (how do different styles of
reasoning cooperate to achieve useful effects?), hetero-
geneous information (how do symbolic and non-
symbolic, e.g., visual data cooperate in reasoning?),
and meso-structure (which higher-level discourse and
theory structures drive reasoning?). Most strikingly,
reasoning is a social acti�ity involving agents that
communicate, cogitate and act—and multiagent logics
of knowledge and collective information update are
conspicuous in contemporary research.

7. Conclusion

Modern logic arose out of reflection on proof in
mathematics and argumentation in philosophy, and
created the standard systems of the twenty-first cen-
tury. Modern studies of reasoning, while retaining the
modus operandi of this phase, deal with a much
broader spectrum of laws, structures, and processes,
and in doing so, merge with disciplines such as

methodology of science, argumentation theory,
linguistics, computer science, or cognitive psychology.
In this perspective, ‘nonstandard reasoning’ signals
nothing specific, except this broad horizon.

See also: Artificial Intelligence: Uncertainty; Axio-
matic Theories; Deductive Reasoning Systems; Game
Theory; Knowledge Representation; Logics for
Knowledge Representation; Mathematical Models
in Philosophy of Science; Scientific Discovery,
Computational Models of
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Nontraditional Families and Child

Development

The process of development among children and
adolescents growing up in different kinds of family
environments has long been a topic of interest to social
scientists. For many years, most researchers have
assumed that conditions for child development are
most favorable in families that include two hetero-
sexual parents, one of each sex, who are married to one
another, and who are biologically related to the child.
Fathers in such families are assumed to be employed
fulltime outside the home, and mothers are assumed to
work only in the home, where they are responsible for
childcare and upkeep of the household, but do not
earn money. Even though the existence of such so-
called ‘traditional families’ has not characterized much
of human history, and even though many families
today—even in Westernized countries—do not fit this
pattern, it has nevertheless been widely assumed as the
norm against which other family rearing environments
should be measured (Lamb 1999).
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There are a number of ways in which families may
differ from a ‘traditional family,’ and hence be
regarded as ‘nontraditional.’ For instance, in many
families, mothers are participating in the labor market;
indeed, in the USA today, most mothers of young
children and even infants are employed outside the
home. At least in part as a result, many infants and
children spend some of their waking hours in childcare
settings outside of the family home. Many families
include only one parent (whether because of parental
separation, divorce, or other reasons), and many
families include parents who are not biologically
related to their children (e.g., adoptive parents, step-
parents). In addition, many children are growing up in
families headed by lesbian or gay parents, and may
thus live with two same-sex parents.

1. Research on Nontraditional Families

What is known about child development in non-
traditional families, and about the impact of non-
traditional family contexts on child development? It is
widely agreed that multiple interacting factors in
intersecting trajectories can influence the development
of children in different kinds of family environments.
Thus, no single perspective or factor is likely to
account for all of the variation that can be observed.
An important lesson to be learned from research on
child development in nontraditional family environ-
ments, however, has been that family stability, and the
qualities of relationships and interactions among
family members are likely to be more important than
family structure and household composition as proxi-
mal determinants of outcomes for children and
adolescents. In families and households whose mem-
bership remains stable over time, it is not so much who
the parents are or where the children are cared for
during the hours while parents work, but what the
child’s interactions with parent figures are like, and the
qualities of family relationships that are likely to have
the greatest influences on the development of children
and teenagers growing up in them. Research on
nontraditional families suggests that, given reasonable
stability of family membership over time, it is family
process rather than family structure that provides the
final common pathway through which outcomes for
children and adolescents emerge (Amato 1994,
Patterson 1997, Lamb 1999).

2. Research on Parental Di�orce and Child
De�elopment

Research on parental divorce and remarriage has illus-
trated how stressful interparental conflict and family
disruption can be in childhood and in adolescence (see
Di�orce and Children’s Social De�elopment). On scales

designed to assess stressful experiences in childhood
and adolescence, parental separation and divorce rank
near the top. In addition, other events that are
commonly associated with parental divorce (e.g.,
moving from one home to another, entering a new
school) are also extremely stressful. As a result, it is
not surprising that children of divorce show elevated
behavior problem profiles, are more likely to have
difficulties in school, and are more often referred for
mental health treatment than are same-aged children
from nondivorced homes. Although some of these
problems are typically resolved within two years after
the divorce, others persist. Adolescent offspring of
divorced parents are also more likely than others to
show conduct problems, to drop out of high school, to
be unemployed, to be involved in delinquent activities,
and to associate with antisocial peers (Hetherington et
al. 1998). Some of these difficulties extend even into
adulthood (Cherlin et al. 1991, Hetherington et al.
1998). Many of the problems experienced by children
and adolescents when their parents divorce seem to
have begun even before parental separation or divorce
(Amato and Booth 1996, Block et al. 1986), and are
associated primarily with poor quality parent–child
relationships and interactions. Consistent with this
view, when children’s predivorce levels of functioning
are taken into account, in longitudinal designs, differ-
ences in adjustment after divorce are reduced
(Amato and Booth 1996, Block et al. 1986). Similarly,
when contacts with noncustodial parents following
divorce are studied, it is the quality rather than the
frequency of contact that is related to children’s
adjustment (Emery 1988). Taken together, results of
research on divorce seem to highlight the importance
for children of parent–child relationships that buffer
them from the effects of stressful life changes.

3. Research on Child De�elopment in Other
Types of Nontraditional Families

As difficult for children as family instability and
difficulties in parent–child relations can be, other
variations from the so-called ‘traditional family’
arrangements, especially those that do not involve
disruption of the family unit, seem to be less trouble-
some.

3.1 Maternal Employment and Nonparental
Childcare Arrangements

One deviation from the ‘traditional family’ norm that
seems to have little or no negative impact on children
is maternal employment. Mothers’ participation in the
labor force has increased dramatically in the USA
since the mid-twentieth century (Gottfried et al. 1999),
with the result that most mothers of infants and young
children are now employed. Results of a large and

10700

Nontraditional Families and Child De�elopment



diverse body of research now show convincingly that
maternal employment per se is not detrimental to the
development of children or adolescents; far more
important than the fact of maternal employment are
the actual parent–child relationships within the family
(Gottfried et al. 1999). Interestingly, one correlate of
maternal employment in dual-earner families seems to
be increased paternal involvement with children;
again, the impact of such increased involvement is
likely to be associated with the qualities of actual
father–child interactions. Related to the increase in
maternal employment during recent years is a con-
comitant increase in the use of out-of-home childcare
arrangements. Here again, despite concerns that chil-
dren and especially infants might be put at risk by out-
of-home care arrangements, research has shown that
high-quality out-of-home care has little or no dis-
cernible impact upon existing parent–child relation-
ships or upon children’s overall levels of adjustment
(see Child Care and Child De�elopment).

3.2 Adopti�e Families

Another way in which families can differ from the
‘traditional’ normative family is through adoption.
Adoptive families may be very like ‘traditional
families’ in all ways except the adoption of a child who
is biologically unrelated to the parents, or they may be
different in many respects (e.g., number or sexual
orientation of parents). Consistent with the notion
that family stability is an important influence on
children’s development, one of the best predictors of
adoptive children’s overall adjustment is the age at
which they were adopted. Those who were adopted
early in life (e.g., before the age of two years) are, on
average, more well adjusted than those who were
adopted later, or who have had many placements
(Brodzinsky 1987). Other research has suggested that
adoptive parents, who are generally highly motivated
for parenthood, provide home environments that are
at least equal to those provided by parents whose
children are biologically related to them. Although a
minority of adopted adolescents experience difficulties
relating to their status as adoptees, most report that
being adopted is only a minor part of their identity
(Bemon & Sharma 1994).

3.3 Families Headed by Lesbian and Gay Parents

Even though parents are generally expected to be
heterosexual, many families also include one or more
parents who are lesbian, gay, or bisexual (Patterson
1992, 1997, Patterson and Chan 1999, Tasker and
Golombok 1991). In some cases, children are born to
a heterosexual couple in the context of a marriage that
eventually breaks up when one or both marital
partners adopts a non-heterosexual identity. In these
families, children may then grow up with either a

custodial and�or a noncustodial lesbian, gay, or
bisexual parent. In other families, lesbian, gay, and
bisexual adults become parents after assuming non-
heterosexual identities. In these families, children may
be adopted or they may be conceived in one of a
variety of different ways (e.g., using donor insemi-
nation or surrogacy arrangements).

Despite negative expectations voiced by many dif-
ferent observers, research by social scientists has failed
to reveal any detrimental effects attributable to the
experience of growing up with lesbian, gay, or bisexual
parents (Patterson 1992, 1997, Tasker and Golombok
1991, 1997). In childhood, children of lesbian mothers
are no more likely than other children to have conduct
problems or social difficulties. Children with lesbian
mothers are no more likely than those with het-
erosexual mothers to show disturbances in sex-role
development. The overall life adjustment of the young
adult offspring of divorced lesbian as compared with
divorced heterosexual mothers is quite similar (Tasker
and Golombok 1997). Research has yet to focus on
children born to or adopted by gay fathers, or on
adolescents or young adults who were born to lesbian
or gay parents. Results of available research, however,
suggest that in many ways development of children of
lesbian and gay parents is similar to that of children in
more ‘traditional’ family settings (Patterson and Chan
1999).

Although development of children with lesbian or
gay parents is similar in many ways to that among
children in ‘traditional’ families, there are also some
notable differences. For instance, young adult off-
spring of divorced lesbian mothers report more posi-
tive attitudes about lesbian and gay people than do the
same-aged offspring of divorced heterosexual mothers
(Tasker and Golombok 1997). Another clear differ-
ence between the experiences of children parented by
lesbian or gay versus heterosexual couples involves the
divisions of family labor that are likely to be observed
in their homes. Children raised by lesbian or gay
couples are more likely than those raised by het-
erosexual couples to observe their parents using
egalitarian divisions of labor, especially for childcare.
Some research suggests that relatively equal division
of childcare duties may be associated with positive
outcomes among children of lesbian mothers, but
other studies suggest that it is unrelated to child
outcomes except insofar as it relates to parental
relationship satisfaction, and the issue is currently
under study (Patterson and Chan 1999).

4. Conclusion and Future Directions

One of the important findings of research on ‘non-
traditional families,’ then, is that considerable vari-
ation in family structure and membership can occur
without measurable detrimental effects on children.
As long as family stability is high, and the qualities of
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parent–child relationships and interactions are good,
then children appear capable of developing along
positive trajectories within a wide array of different
family environments. Thus, even though cultural
change has engendered considerable anxiety among
many different observers, numerous deviations from
the ‘traditional family’ have not proven to be det-
rimental to development of children. On the contrary,
if family stability is maintained and if the qualities of
parent–child relationships and family processes are
positive, then nontraditional families of many descrip-
tions can provide environments that foster positive
child development.

As nontraditional families grow in numbers and
proliferate in variety, it seems likely that research on
children’s development will increasingly include them.
Future research on nontraditional families should
focus not only on structural features of these families
but also on their functional characteristics, such as
qualities of interactions and relationships among
family members. Comparisons of important influences
on children across family types could yield significant
insights into which elements of family life are necessary
and which are optional in creating environments that
support and enable positive development among
children and youth.

See also: Divorce and Gender; Divorce, Sociology of;
Gay, Lesbian, and Bisexual Youth; Lesbians: Social
and Economic Situation; Parenting: Attitudes and
Beliefs; Queer Theory
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Nonverbal Communication, Social

Psychology of

Nonverbal communication refers to the ways in which
human beings convey information about their emo-
tions, needs, intentions, attitudes, and thoughts with-
out the use of verbal language. Nonverbal cues serve
important functions in human social life, including
expressing emotions; conveying interpersonal atti-
tudes such as friendliness, insult, or dominance;
regulating affect; regulating turn taking between
people in conversation; and facilitating one’s own
speech production. Nonverbal signals are impor-
tant in many psychological processes, including
attachment, attraction, social influence, deception,
self-presentation, and interpersonal self-fulfilling
prophecies. Cultural, gender, and other group dif-
ferences in nonverbal behavior have been documented
as well as individual differences in usage and in the
accuracy of nonverbal cue transmission and reception.

1. Non�erbal Communication as a Scientific
Discipline

The topic of nonverbal communication emerged as a
significant subject of empirical inquiry in the 1950s,
although interest in expression has a long history (e.g.,
Darwin 1965). The study of nonverbal communication
is interdisciplinary, spanning sociology, anthropology,
ethology, communication, and virtually all of the
subdisciplines within psychology (social, personality,
developmental, psychophysiological, clinical, and cog-
nitive). The empirical study of nonverbal behavior has
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been greatly aided by audiovisual and computer
technology which permit archives of data to be
collected and analyzed. The Journal of Non�erbal
Beha�ior was founded in 1979.

2. Features of Non�erbal Communication

People possess a rich understanding of how nonverbal
cues are used within their cultural group and can ‘read’
others’ cues with a high degree of accuracy; however,
this knowledge is mostly implicit and often out of
conscious awareness. Nonverbal communication is
also ever present in social interaction because, al-
though it is possible to refrain from speaking, it is not
possible to refrain from emitting nonverbal cues,
actively or passively, that will be given meaning by
others. Because nonverbal cues are constantly subject
to interpretation, miscommunication can easily occur.
Nonverbal communication can occur with conscious
intention, as when a person gives a ‘thumbs up’ gesture
to indicate approval, or spontaneously, as when a
person unknowingly reveals sadness through a
slumped posture and a down-turned mouth. In this
article, the term ‘nonverbal behavior’ is used inter-
changeably with ‘nonverbal communication,’ al-
though some have argued that the latter term should
be reserved for behavior that is known to have the
properties of a shared meaning code. Although it was
once thought that nonverbal communication would
prove to have many of the properties of verbal
language, it is now clear that the popular term ‘body
language’ is a misnomer.

Nonverbal cues do not have much syntactic
structure, and they do not combine in a rule-bound
manner to produce nonverbal ‘sentences.’ Moreover,
most nonverbal behaviors take on clear meanings only
with the addition of information about the situation,
antecedent events, characteristics of the communi-
cator, and other nonverbal and verbal cues, and even
then the meanings of nonverbal cues can be am-
biguous. Some nonverbal behaviors are discrete and
have arbitrary meanings (similar to verbal language);
the most notable category of this kind is the hand
gestures that are called emblems, which have fixed
verbal equivalents within a culture, with examples
being the ‘peace sign,’ the ‘A-okay sign,’ and the
‘finger’ in North American culture. However, the great
majority of nonverbal behaviors are continuous rather
than discrete, are not hierarchically organized, and
have referents that are intrinsic or iconic rather than
arbitrary (Ekman and Friesen 1969). Nonverbal cues
often accompany spoken words, and when they do
they can augment or contradict the meanings of the
words as well as combine with the words to produce
unique interpretations. An example of the latter is
sarcasm, which is produced when positive verbal
messages are paired with negative nonverbal cues
conveyed by the face or voice.

3. Types of Non�erbal Cues

For convenience, the study of nonverbal communi-
cation is often organized into channels representing
different modalities or body parts. Channels that are
defined in terms of individual behavior include facial
expressions, head movements, posture and body
movement, hand movements, self-touching, leg posi-
tions and movements, and nonlinguistic vocal be-
havior. Within each of these, further distinctions can
be made such as brow vs. mouth regions of the face,
and, within the vocal channel, variations in speed,
amplitude, and contour. Physical characteristics such
as height, weight, and facial physiognomy are also
studied as ‘nonverbal communication’ insofar as
people draw inferences (correct or not) about a person
based on these characteristics. Channels of nonverbal
behavior that are defined dyadically include inter-
personal distance (proxemic behavior), other-directed
touch, gaze, and synchrony (coordinated position or
movement). Behaviors that are not easily classifiable
as either nonverbal or verbal include verbal inter-
ruptions, pauses and hesitations, dysfluencies in
speech, verbal reinforcers (‘mmmm,’ ‘uh-huh’), and
manual language systems such as American Sign
Language. Finally, some uses of physical objects are
also studied as nonverbal communication, for example
clothing, hairstyles, and makeup; similarly, environ-
mental features such as room and seating design are
often considered ‘nonverbal’ insofar as they influence
people’s behavior. Cataloging of nonverbal behaviors
into channels can obscure important similarities in
function across channels. For example, both saying
‘mmm-hmmm’ and nodding can serve the function of
encouraging the speaker to continue. Although it is
commonly assumed that the main function of non-
verbal behavior is to express or reveal emotion, this is
only one of a number of distinct functions. Another
emotional function is to regulate and modulate one’s
own emotional states via internal feedback processes.
Nonemotional functions include conveying inter-
personal attitudes (such as friendliness, insult, or
dominance), coordinating turn-taking between people
in conversation, and facilitating one’s own speech
production.

4. Basic Approaches to the Study of Non�erbal
Communication

Broadly speaking, there are two main approaches to
the study of nonverbal behavior. The first is normative,
concerned with describing typical nonverbal behavior
patterns, including the meanings that are ascribed to
those patterns, between and among groups of people,
such as different cultures, ages, and genders. The
second approach is concerned with individual differ-
ences, that is, the investigation of variation among
individuals within groups. An example of this ap-
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proach would be the study of personality correlates of
smiling. Within both the normative and individual-
differences approaches, research can focus on emitted
behavior or on accuracy of nonverbal communication.
The study of emitted behavior consists of measuring
and describing the specific nonverbal behaviors pro-
duced by people in different roles, relationships,
situations, and groups, and what functions and impact
they have. Accuracy of nonverbal communication is
further divided into decoding accuracy or the accuracy
with which a person can interpret the meanings of
nonverbal cues expressed by others, and encoding
accuracy or the accuracy with which others can
interpret one’s own emitted cues. Encoding accuracy
can be further broken down into intentional encoding
and spontaneous encoding, the former referring to
success in deliberately conveying messages via non-
verbal cues and the latter referring to the transparency
of one’s expressions even when not consciously trying
to communicate. Often, people unconsciously mimic
others’ expressions. Because expressive mimicry oc-
curs even in infants, it has been suggested that these
vicarious processes are innate and help to establish the
basis for emotion recognition and emotional self-
knowledge.

5. Methodology

Nonverbal communication research utilizes both ob-
servational and experimental methods, in both field
and laboratory settings. Research may also be either
qualitative (i.e., using ethological or participation
observation methodology as in Eibl-Eibesfeldt 1975
and Goffman 1959) or quantitative. A wide variety of
coding methods exist for quantifying nonverbal be-
havior in various channels of communication. Quanti-
fication is typically done in terms of frequency of
occurrence or duration. When research is performed
in controlled settings, the use of audio and videotape
recordings allows for complex measurement systems
to be applied. An important distinction is between
descriptive and inferential assessment. In a descriptive
coding system, particular behaviors are quantified
through coding, rating, or mechanical measurement
(e.g., number of hand movements per minute, average
duration of gaze at partner, rating of extent of smiling,
average vocal amplitude). In an inferential system,
interpretations are made by observers; examples
would be ratings of anger, anxiety, deceptiveness, or
dominance.

Inferential ratings can be valuable in that they
capture complex patterns of behavior in an overall
interpretation (provided that interobserver reliability
is adequate). It is also possible to ask how descriptive
behaviors combine to create a global impression. For
example, speaking in a loud voice, touching the other
person, and engaging in relatively less gazing at the
partner while listening (compared to while speaking)

all contribute to the inference of dominance. When
investigators wish to establish the validity of inferences
about nonverbal cues, they must establish a criterion
for deciding what the cues mean. Because nonverbal
cues are often emitted outside of the encoder’s con-
scious awareness, one often cannot rely on the en-
coder’s self-report as a criterion; moreover, in many
research settings (e.g., in public), it is not possible to
ask encoders about the meanings of their behaviors. A
common alternative is the use of the consensus of
observers as the criterion; for example, if observers
agree that an expression looks sad, then ‘sadness’
becomes the operational definition of the expression’s
meaning. Another method is to identify the meaning
of expressions on the basis of situational context; for
example, the facial expression of a person who is
confronted with a dish of rotting meat would be
assumed to reflect ‘disgust.’ Finally, it is possible to
identify emotional meanings through the analysis of
facial muscle movements. In the Facial Action Coding
System (Ekman and Friesen 1978), emotional expres-
sions are identified based on the patterns of activated
facial muscles. ‘Happiness,’ for example, is signaled by
certain movements of the Zygomatic major and
Orbicularis oculi muscles (which pull out the mouth
and crinkle the eyes, respectively). In order to study
vocal nonverbal cues separately from verbal cues,
investigators use content-free speech. One technique
to accomplish this involves asking encoders to recite
neutral-content words or phrases (such as affectively
ambiguous sentences or the alphabet) while trying to
convey different nonverbal messages. Less artificial is
electronic filtering, wherein the highest frequencies are
removed from an audiotaped voice, rendering the
words unintelligible while the expressive qualities that
result from amplitude, frequency, contour, hesita-
tions, and other acoustic properties remain audible.
Often, it is advantageous for investigators to develop
standardized cue sets in the form of photographic
slides, videotapes, or audiotapes, which can be reused
with many observers. The most common application
of this approach is to measure individual differences in
decoding accuracy. Once the investigator determines
what is the ‘correct answer’ for each item in the set (for
example, which emotion is being conveyed), it is a
simple matter to use the items as a test on which each
test-taker’s accuracy score is the number of items
judged correctly. Several tests of this nature have been
developed and validated (e.g., the Profile of Nonverbal
Sensitivity; Rosenthal et al. 1979).

6. Some Established Findings

6.1 Meanings Associated with Non�erbal Cues

As stated earlier, nonverbal cues often do not have
clear meaning in isolation from other cues and
information about the circumstances. However, some
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generalizations can be made. The face is well studied
as the source of information on emotions (Ekman
1982). Patterns of facial muscle movements have been
identified for at least six basic emotions—happiness,
sadness, anger, fear, surprise, and disgust. These
patterns produce highly consistent emotion recog-
nition in many cultures of the world. This, in com-
bination with evidence from primates and infants,
suggests a biological basis for emotional expression
and recognition. Although facial expressions often
reveal felt emotion, they are also used for social
signaling. Expressions are often used as messages of
affiliation, encouragement, empathy, or threat; they
also help to regulate and punctuate the flow of
conversation in dialogue. The social signaling function
of nonverbal communication includes the use of
nonverbal cues for deception. In general, decoders are
not highly accurate in detecting deception from non-
verbal cues. The nonverbal cues that are valid indi-
cators of deception are not necessarily those that
people believe are associated with deception. Move-
ments of the eyes signal attention; in friendly inter-
actions, more gaze signifies a more positive attitude.
More gazing, more smiling, closer interpersonal dis-
tance, and more direct body orientation all convey
psychological immediacy. Hand gestures emitted dur-
ing speech are used in part as facilitators of lexical
access (retrieving the words one wants to use in
speech). They can also serve nonaffective interpersonal
functions, for example, turn coordination and the
signaling of ellipsis, help seeking, and digression, as
well as informational functions (for example, when the
hands are used to depict the shape or size of an object).
Some movements of the hands, particularly self-
touching, as well as erect or fidgety body movements
and higher vocal pitch, are related to anxiety or stress.

6.2 Group Differences

Gender differences in nonverbal communication are
well established (as summarized by J. A. Hall 1984).
Some of the differences are present in children and
adolescents as well as in adults, although in general
few of the male–female differences are large in absolute
magnitude. Women smile, nod, and gaze more than
men; their faces are more expressive; they establish
closer interpersonal distances and are approached
closer than men; they touch each other more than men
do; and they are more skilled in emotion expression
and in decoding the expressions of others. There is
considerable debate over the origins of these differ-
ences. Cultural differences have also been examined.
(Most research reported in this article is based on
North American behavior.) Debate has flourished
over the question of cultural universality vs. cultural
specificity, with anthropologists arguing for a high
degree of cultural specificity and psychologists and
ethologists arguing for more universality. In fact, both
positions are correct depending on the question being

asked. A given nonverbal behavior may have similar
meanings in many places (e.g., smile means happiness,
scowl means threat), but the degree to which that
behavior is emitted may vary across cultures. The term
display rules is used to describe local norms for when,
and to what extent, and by whom, different nonverbal
behaviors are to be used (Ekman 1982). Often ob-
served is the difference between contact and non-
contact cultures, those that encourage physical and
sensory involvement and those that do not (E. T. Hall
1966). An example would be reduced frequency of
interpersonal touch and greater interpersonal dis-
tances in Northern European vs. Mediterranean,
Middle Eastern, or Latin American countries. Ges-
tural emblems, mentioned earlier, which often have
meanings associated with sex or insult, show marked
cultural differences in meaning, producing many
opportunities for embarrassment between communi-
cators from different cultures. Differences in emitted
behavior and in communication accuracy have
also been documented with respect to mental illness,
pain and physical illness, and age.

6.3 Indi�idual Differences

With respect to individual differences, the main topics
are nonverbal correlates of personality and accuracy
of nonverbal communication. The personality trait of
extraversion, for example, has several nonverbal cor-
relates, including louder and more fluent speech, closer
interpersonal distances, and heightened levels of gaze.
Individuals who are higher on decoding accuracy have
been shown to be better adjusted, less hostile and
manipulating, more interpersonally democratic, less
dogmatic, and more cognitively complex; they also
receive higher ratings of interpersonal sensitivity from
friends and higher supervisors’ ratings of clinical
ability.

7. Future Directions

Some of the important questions remaining to be
answered in future research are the following. (a)
Origins of nonverbal communication abilities. Al-
though nonverbal abilities can be measured and are
related to social and psychological functioning, very
little is known about how and why differences in
ability develop. (b) Process of nonverbal cue judgment.
The judging of nonverbal cues has been called an
‘automatic’ or ‘intuitive’ process simply because it
often occurs rapidly and without much conscious
deliberation. Future research will address nonverbal
cue judgment in terms of cognitive processes (e.g.,
attention, memory) in order to understand not only
what inferences people make about nonverbal cues
but also what rules they apply and how they do so. (c)
Dynamic cues and cue configurations. Most research
to date has focused on one nonverbal channel at a
time, one person at a time, and temporally static cues.
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In the future with the help of computer technology,
research will more often address how multiple chan-
nels of communication combine to convey meaning,
the nature of nonverbal behavior between interacting
partners or in groups, and nonverbal behavior as it
changes over time within interactions.

See also: Communication and Social Psychology;
Communication: Philosophical Aspects; Emotion and
Expression; Gesture in Linguistics; Personality and
Marriage; Pragmatics: Linguistic; Verbal Communi-
cation, Psychology of
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Nonviolence: Protective Factors

Violent behavior is the outcome of complex transac-
tions between biological, psychological, and social
factors under specific situational conditions. Although

the typical manifestations of aggressiveness change
from childhood to adulthood, interpersonal differ-
ences seem to remain relatively stable over time. This
is particularly due to a subgroup of early starters who
are life-course-persistent in their antisocial behavior
and frequently engage in serious and violent offending
(Moffitt 1993).

Prospective longitudinal studies have revealed well-
replicated causes and risks for such a development
(Loeber and Farrington 1998; Loeber and Stout-
hamer-Loeber 1998). However, even the best pre-
dictions explain only a moderate amount of variance.
Many children who are exposed to high risk do not
develop serious aggressive behavior. Others who seem
to enter the early-starting pathway leave it again after
some time. Although these processes of abstinence and
desistance are very important for explanation and
prevention, far less research has been directed toward
the issue of nonviolence in high-risk youngsters than
vice versa (Lo� sel and Bender 2001). These studies are
part of the more general research on resilience, that is
a process of positive adaptation in spite of significant
adversity (Luthar et al. 2000). However, research in
this field is subject to various conceptual and meth-
odological problems.

1. Conceptual and Methodological Issues

Major problems are the definition and operationaliza-
tion of risk, the ambiguity of protective factors, and
the multidimensionality of behavioral outcomes. Re-
silience is not a static personality characteristic. The
positive outcome of nonviolence may vary over time
and developmental circumstances depending on the
presence or absence of risk and protective factors.
However, these risk and protective factors are not
different classes of variables but often the negative vs.
positive pole of the same variable (e.g., low vs. good
intelligence). Risk can be defined by objective variables
(e.g., low SES) or subjective indicators (e.g., violence-
prone attitudes). In the latter case, protective mech-
anisms may be partially confounded with both risk
and behavioral outcome. Similarly important is the
degree of risk; without a substantial risk, a good
outcome may be misinterpreted as a result of a
protective mechanism. In contrast, the more risks are
present, the less variance is left over for protective
effects.

Protective factors are variables that differ between
groups of comparable high risk who show positive vs.
negative behavioral outcome (Rutter 1985). A good
example of research is the Kauai Study that investigat-
ed resilient and deviant children from early childhood
to adulthood (Werner and Smith 1992). Other authors
suggest that a factor should be labeled protective only
if it reduces the problem behavior when risk is high but
has no impact when risk is low (Stattin et al. 1997). In
both concepts, the search for protective mechanisms
refers to interaction effects (for other methodological
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concepts, see Luthar et al. 2000; Masten et al. 1990).
However, the theoretical interpretation of such effects
may be difficult when multiple risks or protective
variables are combined. This is often the case because
single variables show only small correlations with later
violence.

Given a specific risk constellation, even the same
pole of a variable may have both risk and protective
effects depending on the kind of outcome. For ex-
ample, shyness in childhood may be a protective factor
against violence but be a risk for anxiety and de-
pression. Therefore, risk and protective factors should
not be conceptualized too broadly, but it must always
be asked: ‘risk for and protection against what type of
problem behavior?’ Sometimes, a positive behavioral
outcome is defined not only by the absence of
psychopathology but also by indicators of particularly
good adaptation and competence. In the present
paper, positive outcome is defined by the absence of
violence or other serious offending in spite of various
risk constellations. This contains both processes of
general abstinence and desistance after a period of
violence.

2. Examples of Protecti�e Mechanisms

The development of persistently antisocial behavior
can be conceptualized as the outcome of a chain
reaction of multilevel, biopsychosocial influences from
childhood to adolescence (see Fig. 1).

The relations do not represent a necessary causal
sequence, and most of the constructs reveal only low
correlations with each other. Although the cumulation
of factors increases the probability of violence, even
multiple risks may not lead to serious problem
behavior when one or more links in the chain are
‘broken’ because of positive personal or social
resources. The following factors may exert such a
protective function.

2.1 Biological Factors

Biological risks for aggressive behavior have been
found on various levels, for example: behavior gen-
etics, autonomic underarousal, functional deficits in
the prefrontal brain, hormonal influences such as high
testosterone, neurotransmitter processes, prenatal fac-
tors such as maternal smoking, or perinatal complica-
tions (Raine et al. 1997). However, we can rarely
assume simple causal relationships. Complex interac-
tions between biological and social factors seem to be
more the rule than an exception. For example, low
heart rate level (HRL) is primarily a risk for aggression
in children from relatively normal family back-
grounds. Pregnancy and birth complications are par-
ticularly related to violence when combined with
maternal rejection, low SES, or family instability.

Similarly, biological variables can contribute to
protective mechanisms in the context of given social
risks. For example, autonomic arousal as indicated by
high HRL or enhanced skin conductance (SC) reduce
the risk of criminality for males with a criminal father,
for boys from a low SES background, or for boys from
families with poor parent–child relationships. It was
also found that boys who desisted from antisocial
behavior had a higher HRL, higher SC arousal, and
better SC conditioning than persistent criminals.
These results can be interpreted within neuropsycholo-
gical theories on imbalances between the behavior
activation and inhibition system or on prefrontal
dysfunctions in aggressive individuals. Perhaps, the
stress hormone cortisol may have a similar inhibiting
effect on both the testosterone level and aggressive
behavior. Enhanced salivary cortisol accompanies
shyness, anxiety, depression, and high arousal in some
studies. Thus, biological protective mechanisms may
reflect an inhibited temperament that is associated
with a reduced risk of antisociality. However, there are
also comorbidities between externalizing and inter-
nalizing problems and specific forms of overcontrolled
aggression.

2.2 Temperament Characteristics

Impulsivity, hyperactivity, negative emotionality
(neuroticism), sensation seeking, and risk taking are
personality dispositions for violence. These and re-
lated characteristics describe a child with a ‘difficult’
temperament. In contrast, an ‘easy’ temperament
seems to have a protective function (e.g., Werner and
Smith 1982). Children who did not develop aggressive
and other antisocial behavior in spite of social and
individual risks had advantageous dispositions such as
positive mood, low impulsivity, flexibility in adap-
tation, sociability, and regularity of biological func-
tions. According to Moffitt et al. (1996), boys who
behaved untypically well in both childhood and
adolescence showed the least difficult temperament at
ages 3 and 5 years. However, positive temperament
traits should not be interpreted as innate and stable
resiliency because those boys who recovered from
early antisocial behavior improved in temperament.

Children with a difficult temperament are also more
frequently victims of parental hostility, neglect, and
physical abuse. This, in turn, increases the risk of later
aggressive behavior. In contrast, an easy temperament
may reduce or avoid such negative family influences.
The child’s personality can also help them to cope
successfully with unfavorable social experiences. Both
perspectives are suggested by studies on disadvantaged
and maltreated children. For example, Cicchetti and
Rogosch (1997) used Block’s personality concepts of
ego overcontrol (e.g., rigid impulse containment),
undercontrol (e.g., impulsivity), and ego resiliency
(dynamic capacity to modify the level of ego control
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Figure 1
A simple model of cumulating risks in development of persistent antisocial behavior

according to environmental demands). These authors
found that maltreated children who were more ego
resilient or more overcontrolled adapted better and
were less a target of continued abuse. However,
inhibited children may sometimes ‘pay the price’ for
better protection against aggressive behavior by ex-
posure to a higher risk for internalizing problems.

2.3 Cogniti�e Competencies

Whereas low intelligence is a risk factor for persistently
violent and delinquent behavior, above-average or
high intelligence can have a protective function (Wer-
ner and Smith 1982). This is both a main effect and a
buffer against risks such as a criminal father, a
multiproblem milieu, or earlier problem behavior. A
protective effect of cognitive competencies is in line
with theories on deficits in neuropsychological func-
tioning, social information processing, and self-con-
trol in aggressive youngsters. Intelligent children are
more able to plan their behavior, anticipate conse-
quences, solve conflicts verbally, and develop alterna-
tives to aggressive reactions (Rutter et al. 1998).
Probably, it is not primarily general intellectual
capacity but more competencies in planning, com-
munication, and interpersonal problem solving that
help to cope with social risks of antisocial behavior.

Individuals with good cognitive competencies may
not only avoid aggression in concrete situations but
also experience more positive reactions in a variety of
social contexts. Thus they are able to construct a more
favorable environment. For example, high-risk indivi-
duals who planned their lives more carefully had
better school experiences and chose better partners
than others from similar backgrounds (Quinton et al.
1993).

2.4 Childrearing and Attachment

Parenting behaviors such as aggression, rejection,
inconsistency, or laxness are well-replicated risk fac-
tors for serious and violent offending in youngsters. In
contrast, parental involvement, positive emotionality,
firm supervision, as well as good and reflective
communication may help children to adapt relatively
well in spite of risk factors for antisocial development
(Stouthamer-Loeber et al. 1993, Werner and Smith
1992). Safety and stability in the family also seem to
moderate negative environmental influences such as
neighborhood violence (Richters and Martinez 1993).
However, results on interactions between family vari-
ables and community violence are mixed.

On the one hand, protective functions of parenting
behavior operate through reinforcement and the mod-
eling of nonaggressive behavior. On the other hand,
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emotionally responsive and supporting parental be-
havior increases the probability of secure attachment
as an internal working model for the future. At-
tachment to a competent caregiver promotes a struc-
tured, predictable, and regulated environment that is
relevant for general neuronal functioning and the
regulation of aggressive behavior. Although there is
some controversy about the stability and generality of
attachment types, secure bonding proves to be a
protective factor against various risks for behavioral
problems. These include, for example, family conflicts,
child abuse, multiple life burdens, a mentally ill parent,
parental divorce, or a deprived lower-class milieu
(Lo� sel and Bender 2001).

Protective functions of an emotionally positive and
accepting as well as norm-oriented and adequately
demanding upbringing are not restricted to the family
context. Such an ‘authoritative’ climate in school or in
residential care institutions can also have a positive
effect on children at risk for aggression (Lo� sel and
Bliesener 1994). This is important because these
youngsters often come from families in which pro-
tective childrearing features are lacking.

2.5 School Achie�ement and Bonding

Low academic achievement and deficits in school
bonding are replicated predictors of violent offending
(Hawkins et al. 1998). It is not clear how far school
problems reflect a cause, an effect, or merely a correlate
of antisocial behavior. However, academic achieve-
ment and good school bonding can have a protective
function when risks for antisociality are present.
Prospective studies have shown that success at school,
regular attendance, achievement orientation, parental
interest in a school career, and higher education are
related to nonviolence or a recovery from antisocial
behavior in childhood (Moffitt et al. 1996, Werner and
Smith 1992). Good school achievement and school
bonding still seem to exercise a protective function
against antisocial behavior beyond the effects of
intelligence.

Positive experiences in school are a source of self-
affirmation that helps to compensate for negative
experiences in the family. A good school career is also
an indicator for bonds to society and increases the
chance for nondeviant opportunities in life. Similar
effects are found for good work behavior, motivation
for vocational improvement, and job stability. Such
characteristics lead to positive turning points of
previous delinquents in late adolescence or young
adulthood (Sampson and Laub 1993).

2.6 Peer Groups and Social Networks

Resilience research suggests that social support and
involvement in social networks have a protective effect

against various emotional and behavioral problems.
However, in the case of aggressive behavior, this
general relation needs to be differentiated. Whereas
support from nondeviant family members, relatives,
teachers, educators, or friends may function in a
protective way (Werner and Smith 1992), belonging to
a delinquent peer group is a strong predictor of violent
offending and gang membership (Thornberry 1998).

Whether the peer network has a risk or a protective
effect depends on the characteristics of the individuals
involved. Having nondelinquent peers protects against
the onset or persistence of antisocial behavior, whereas
delinquent friends promote the opposite (Stouthamer-
Loeber et al. 1993, Moffitt et al. 1996). Because
individuals join groups according to their own inter-
ests and attitudes, deviant peers may be both a
precursor and a result of one’s own antisociality.
Children with early onset, undersocialized-aggressive
behavior seem to be rejected by ‘normal’ youngsters
and thus more likely to join groups with antisocial
problems.

How far the peer group exerts long-term positive or
negative influences on the development of antisocial
behavior depends not least on the quality of relations
to family and school. Satisfaction with the social
network also seems to play a role. Both antisocial and
nondeviant adolescents continue in their respective
behavior when they are satisfied with their network
(Bender and Lo� sel 1997). However, not being em-
bedded in a social network has a protective effect for
those with previous antisociality, but a risk effect for
those who were nondeviant before. Similarly, het-
erosexual relations may have a risk or a protective
effect depending on the individual age, gender, and
social context.

2.7 Self-Related and Social Cognitions

The literature on resilience emphasizes a positive self-
concept and self-efficacy as a relatively general and
strongprotective factor.Although this view is support-
ed partially by results on aggressive behavior (e.g.,
Werner and Smith 1992), self-esteem plays a more
ambiguous role in this field. Subgroups of violent
individuals do not have a negative but an inflated self-
esteem (Baumeister et al. 1996). This is not just the
case in adult psychopaths. Already aggressive children
have more idealized ratings of their own competence
and relationship quality than nonaggressive children.
Such youngsters may show aggression more readily in
response to perceived negative feedback from others.
Idealized and defensive self-schemata contribute to
forms of social information processing that trigger
and reinforce aggressive behavior (e.g., hostility bias,
egocentric goal setting, positive evaluation of ag-
gressive reactions (Crick and Dodge 1994).

That specific self-related and social cognitions have
a protective effect against aggressive behavior is
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supported by findings on offender treatment. Here,
cognitive–behavioral approaches show particularly
positive results. Such programs address social per-
ception, self-critical thinking, anger management,
social perspective taking, victim awareness, creative
thinking, interpersonal problem solving, social skills
and attitudes. Ethical and religious beliefs can also
have a protective function against antisocial behavior.

2.8 Neighborhood and Community Factors

Although it is methodologically difficult to separate
individual and family characteristics from neighbor-
hood and community characteristics, the latter seem
to harbor a specific risk for antisocial behavior. In
analogy to this, the protective model assumes that
positive features of the broader social context, such as
low poverty, low violence, low unemployment, many
intact families, and high cohesion, may buffer negative
influences on the individual and microsocial level. For
example, Kupersmidt et al. (1995) found no main
effect of neighborhood factors, such as income, eth-
nicity, and family structure, on childhood aggression.
However, there were various interactions suggesting
that the same neighborhood may be protective for one
family type while functioning as a risk or neutral
factor for others. Middle-class neighborhoods, for
example, had a protective effect only on the aggressive
behavior of black children from low-income, single-
parent homes. Wikstro� m and Loeber (2000) only
found a negative effect for disadvantaged neigbor-
hoods on older children with low individual or family
risks.

Neighborhoods with low violence may have a
protective effect because they provide fewer negative
role models and reinforcements for aggressive be-
havior (Thornberry 1998). However, subjective experi-
ences of the local climate have also to be considered.
For example, Seidman et al. (1998) reported more
adolescent antisocial behavior in neighborhoods with
moderate poverty and violence than in neighborhoods
that ranked high on such structural features. This
relation held primarily for middle (not young) adoles-
cents who perceived their neighborhoods as more
hassling and less cohesive. There was also a subgroup
with low antisociality who experienced themselves as
disconnected to their neighborhood. This may indicate
a protective effect of the family’s actively reduced
involvement in a disadvantaged and violent neighbor-
hood.

2.9 Conclusions and Perspecti�es

Research on protective factors and mechanisms is not
the counterpart of traditional risk research but an
integrated part of differentiated explanations of the

natural history of violent and nonviolent behavior.
Protective functions against violence and other serious
antisocial behavior may emerge on and between
biological, psychological, and social levels at various
ages. Although relatively few studies are designed
specifically to detect protective mechanisms against
violence, the following factors seem to contribute to
nonviolence in spite of serious risks:

(a)Genetic dispositions andhigh autonomic arousal
(b) An easy or inhibited temperament
(c) Personality dispositions of ego resiliency
(d) Above-average intelligence and good planning
(e) Emotionally secure bonds to the mother or other

caregivers in or outside the family
(f) Affiliation to nonaggressive peers and (for

specific risk groups) some social isolation
(g) Supportive relations to nondeviant friends or

heterosexual partners
(h) Warmth, consistency, and supervision in child-

rearing in the family, at school, or in other institutions
(i) Adult role models of prosocial behavior and

resilience under difficult developmental circumstances
(j) Bonding to school and experiences of success at

school
(k) Vocational achievement and employment stab-

ility
(l) Experiences of self-efficacy in nonaggressive

activities and a good but not inflated self-esteem
(m) Cognitive schemata, beliefs, and information

processing that are not aggression-prone
(n) Experiences of meaning and structure in one’s

life
(o) Neighborhoods that do not concentrate too

many high-risk families, are nonviolent, and socially
integrated in a nondeviant mode.

Probably, none of these factors are protective under
all kinds and degrees of risk. Some counteract violence
only under specific circumstances. The protective
function of others may depend on their dosage, age
periods, gender, or co-occurrence with other indi-
vidual or social resources. More research is needed to
understand the interaction of various levels of risk and
protection.

Further levels of influence need also to be integrated.
For example, low exposure to violence in the media,
effective fire-arm control, and generally low violence
in the society may function in a protective mode.
Target hardening, victim assertiveness, informal
neighborhood control, and other forms of situational
crime prevention can also counteract the behavioral
manifestation of dispositions to aggressiveness.

Last but not least, it is necessary to integrate
experimental research on prevention and intervention
more strongly with the correlational-longitudinal re-
search on protective factors (Farrington and Coid
2001). Although successful programs seem to address
similar factors as those that are protective in the
natural environment, there is not yet much exchange
between the two areas of research.
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See also: Aggression in Adulthood, Psychology of;
Attachment Theory: Psychological; Networks: Social;
Self-regulation in Adulthood; Self-regulation in Child-
hood; Violence and Media; Violence, History of;
Violence in Anthropology; Violence: Public
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F. Lo� sel

Normative Aspects of Social and

Behavioral Science

Since their very beginning, genuine concern about the
scientific character of social and behavioral sciences
has continuously stimulated the development of soph-
isticated methodologies for this group of disciplines,
but also shifted interest away from the variety of
normative aspects ineluctably connected with them.
Most important among these widely differing aspects
are (1) object and objective of the social sciences and
their bearing on methods and possible results, (2) the
role of value judgments in social and behavioral
science, and (3) the feasibility of rational argumen-
tation about norms. In the sequel, the concept of norm
will be used in a wide sense to cover norms followed
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implicitly or explicitly, norms of conventional,
methodological or ethical character, and norms of
different levels of generality.

1. Constituti�e Norms and Ethics of Science

Unquestionably, science neither originated, nor con-
tinued to exist, as a natural event; it has always been a
purposeful enterprise, established for the benefit of
mankind. Soon after the social sciences had been
called into being, they were considered by some of its
greatest exponents to fulfill this function best if they be
kept ‘value-free,’ which, of course, did not mean to say
that their function was itself without value. Regret-
tably, confusion about the proper place of value in the
social and behavioral sciences has accompanied theor-
etical reflection on them since the nineteenth century
until now (see Sect. 3).

Historically, social and behavioral sciences origi-
nated from the need for scientific guidance (and, if
possible, foundation) of political efforts towards im-
provement of the economic condition and social status
of sections of the population of Western nations. Up
to this day, social workers, as well as many social and
behavioral scientists, are motivated in their activities
by a strong commitment to the amelioration of social
states-of-affairs and the discovery and correction of
social disadvantages. Generally, this does not inhibit
the objectivity of their scientific work, to which its
motivation, despite its normative character, remains
external. Likewise, the choice of fields of research and
of particular problems, however dependent on prac-
tical, mostly normative preconsiderations, will
generally not influence the scientific character of
investigations into the fields and problems chosen.

Yet, this independence from historical roots, in-
dividual motivation, and problem-guided selection of
research areas must not blind us to the fact that the
object of the social and behavioral sciences is indeed a
peculiar one: to restrict the study of human action and
behavior to properties and relations accessible by
methods effective in the natural sciences would
amount to forgoing the acquisition of additional
knowledge available due to the human nature shared
by investigator and investigated object. The world of
experience is not static, it is essentially a world of
becoming; and the world investigated by social and
behavioral scientists, comprising human action and
behavior, exhibits throughout a becoming, events
directed towards certain ends, a change from some-
thing that is, to something that, in the agent’s opinion,
is to be. Purposeful action, guided by norms (for the
choice of particular ends and of suitable means for
their realization), distinguishes man from inanimate
objects (and from most living beings), enriching the
equipment of human investigators of human actions
by the faculty of interpretive understanding. Even
though the investigator and his or her subject may

belong to fundamentally different cultural contexts
and may follow mutually incompatible norms, they
share the orientation towards purposes and norms in
general.

Needless to say, social and behavioral sciences
conform to the norms constitutive for science in
general, such as commitment to impeccable objec-
tivity, unbiased interaction with other persons as
objects of social inquiry, and strict observance of
methodological norms for scientific investigation (e.g.,
collecting and sampling of data, accurate data process-
ing, complete and unmanipulated presentation of
results). The ethics of science, however, has more and
more transcended these normative aspects of the
scientific community and is now mainly investigating
the import of general moral considerations on the
production and use of scientific knowledge, particu-
larly the (individual and general, in some cases even
global) consequences of the application of techno-
logical and medical knowledge. It will be clear that,
despite the novelty of many pertinent problems (e.g.,
those connected with analysis of the human genome),
this is merely an extension of ethical reflections on
prohibitive or restrictive norms concerning experi-
menting with human beings, manipulation of their
behavior, their reproduction, their physical and men-
tal equipment, or of the use of scientific or tech-
nological knowlegde and results for the impairment or
destruction of human lives, e.g., for purposes of
eugenics, of euthanasia or of warfare. Among the
normative aspects of social and behavioral sciences,
one of the most important is that opened up by the
insight that ‘a procedure may satisfy criteria of
methodological adequacy and be morally unjustified’
(Beauchamp 1998, p. 578) at the same time.

2. Values and Value Judgments in Social and
Beha�ioral Science

Traditionally, problems of the kind just mentioned
have been dealt with in philosophy as questions of
‘values.’ Individuals often prefer an object, or a state
of affairs, or (performing) an action, to other objects,
states of affairs, or actions; they ‘valuate’ them
positively, considering them more desirable than the
other ones and declaring them to be ‘higher’ values.
For example, truth is a scientific value, charity a
Christian moral value, reliability (of a person, or of a
report, or of a tool) a value in everyday life.

Values as reasons behind valuations and thereby
behind actions are omnipresent in society and are a
legitimate object of social and behavioral sciences.
Investigators from these fields may or may not share
the values of the persons whose (valuation-guided)
actions they investigate, but they must by no means let
these values influence the conduction or the results of
their scientific work. There is no problem in scrutiniz-
ing the compatility of a person’s values and to describe
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and analyze the inner conflicts of this person in case
they are incompatible, or to investigate (as an historian
or as a sociologist) the controversies, open hostilities,
or even material combats between adherents of con-
flicting values. Doubt would, however, be cast on the
scientific character of such research if the investigator
would ‘take sides,’ approving or disapproving of
values and actions of his subjects, and even more so if
the researcher would use his scientific findings for a
denouncement of, or as apologetics for, some state of
affairs or situation in which his subjects are involved.

Max Weber (1864–1920) propounded his famous
demand for a value-free social science explicitly with
the intention of clearly separating the (fully justified)
domain of scientific investigation from the (equally
justified, but fundamentally different) domains of
social commitment and social policy. In his opinion, it
should be possible to discern, in a social scientist’s
report on his research, the parts that may be accepted
by any one independently of his or her valuations and
to argue for changes of social situations, of laws etc.
without abusing for this purpose the results of scien-
tific research as if they cogently implied practical
consequences. This last-mentioned step has frequently
been repudiated as a typical case of the ‘naturalistic
fallacy’ of overlooking that a normative conclusion
can never be logically inferred from descriptive prem-
isses alone (i.e., without at least one further normative
premiss). However, the position of the ‘value-
supporters’ is not that simplistic, as is shown by the
debates in the Werturteilsstreit (the controversy over
the role of value-judgments in social science and
economics, see Weippert 1939) and in its partial
resumption in the Positi�ismusstreit (see Adorno
1969). The differences of opinion concerned not only
the role and legitimacy of value-judgments in science,
but on a deeper level the (extension of the) concept of
science, the concepts of foundation and justification,
and the possibility of rational argumentation for or
against normative propositions.

3. The Feasibility of Argumentation about Norms

Max Weber and his adherents in the Werturteilsstreit,
as well as the ‘critical rationalists’ in the Positi�is-
musstreit, were convinced that objectivity of normative
propositions could never be reached since the necess-
ary intersubjectivity seemed to them precluded by the
essential subjectivity of all valuation. At most, norms
could be shown to be inconsistent, or to be incom-
patible with other norms. The other side, represen-
tative of the ‘critical theory’ of the Frankfurter Schule,
criticized the restriction of ‘foundation’ and ‘justifi-
cation’ to deductive procedures and envisaged an
ultimate foundation (Letztbegru� endung) of norms by
the exhibition of necessary presuppositions of any
speech acts whatever, i.e., of human communication in

general. They failed to convince their opponents since,
pragmatically, proving that something is necessarily
presupposed does not entail evidence that it is well
founded (Gethmann 1979). More recent approaches
from the perspective of ‘methodical constructivism’
have shown how to reach intersubjectively acceptable
foundations for norms relative to the best possible
consensuses among all persons concerned, i.e., ex-
posed to possible consequences of actions that are
guided by the norms in question.

Apart from this, attempts have been made to reach
consensus as to fundamental (or primordial) situations
which constitute ultimate purposes or ends for any
human living together, i.e., community and com-
munication. The most fundamental ones derive from
the condition humaine including the facts that men are
born, have to grow up, have to reproduce within a
limited period of reproductive potency, and will die
some day; that they are reliant on other human beings
and on material support, etc. Institutions of society,
deliberately created for the fulfillment of such needs,
may be valuated as suiting their purpose to a higher or
lower degree. Even though one must admit the striking
fact that human beings can willfully repudiate sub-
mission to even the most fundamental exigencies,
there is no reason to deny the possibility of rational
argumentation for or against the acceptance of certain
norms and actions (in a group, or society, or culture)
if other norms or actions have already been accepted
(see, e.g., Greer 1969, p. 49).

See also: Conventions and Norms: Philosophical
Aspects; Critical Theory: Frankfurt School; Ethics
and Values; Ethnicity, Crime, and Immigration; Lan-
guage and Animal Competencies; Medical Experi-
ments: Ethical Aspects; Norms; Research Conduct:
Ethical Codes; Terrorism; Value Pluralism; Values,
Anthropology of; Values, Development of; Values:
Psychological Perspectives; Values, Sociology of
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C. Thiel

Norms

Norms are a major focus of attention of all social
sciences, particularly sociology, political science, eco-
nomics, anthropology, and social psychology. Where-
as these social sciences are interested in the empirical
study of norms, jurisprudence and philosophy (moral
philosophy and deontic logic) address the question of
what ‘good’ norms are and how normative reasoning
can be formalized. The literature on norms is so vast
that a short article on this subject has to be restrictive.
The following sections address the most important
questions of the study of norms. These are, first of all,
how norms are (or should be) defined and measured.
Second, the central theoretical questions are how
norms originate and, if they exist, what effects they
have.

1. The Definition of Norms

The literature abounds with definitions of norms. An
overview and discussion of many norm definitions is
provided by Gibbs (1965), Biddle and Thomas (1966),
Rommetveit (1953), and Williams (1968). Crawford
and Ostrom (1995) give a detailed analysis of the
‘grammar’ of norms. In this section, the dimensions of
the norms concept that most definitions include are
described, and which definition of norms is preferable
is discussed.

George C. Homans’ definition of norms includes
most of the dimensions that are ingredients of other
definitions as well:

A norm is a statement specifying how a person is, or persons
of a particular sort are, expected to behave in given
circumstances—expected, in the first instance, by the person

that utters the norm. What I expect of you is what you ought
to do (1974, p. 96).

Homans refers to four dimensions. One is oughtness:
a norm is an expectation that some behavior ought to
be (or ought not to be) performed. This is a basic
characteristic that almost all norms definitions have in
common. Definitions that include this criterion may
be called oughtness definitions. This kind of definition
is mostly used by sociologists.

A second dimension is that people are expected to
behave in a certain way ‘in given circumstances.’
Thus, norms may be conditional. A norm such as ‘you
shall not kill’ holds only in certain circumstances or
for certain kinds of actors (for example, soldiers are
allowed to kill in times of war). Homans’ definition
further implies that norms refer to beha�ior, not to
beliefs or attitudes. In contrast, Morris’ definition
(1956) also includes beliefs and attitudes. Thus, de-
mands that one should believe in the existence of god
(a belief) or should love his parents (an attitude) are
norms. Fourth, the actors (i.e., the norm-senders) who
hold (or utter) a norm are individuals. In other
definitions, the actors are collectives such as par-
liaments.

Two other criteria are used in many definitions of
norms. Morris (1956) defines norms as ‘generally
accepted, sanctioned prescriptions…’ (p. 610). Thus,
an expectation is, by definition, only a norm if the
expectation is shared by the members of some group,
and if conforming to or deviating from the expectation
is sanctioned with some probability.

It is important to note that a normative expectation
is not identical to a preference. For example, I may not
like when you smoke in my company, but I may think
that you are allowed to smoke; in a similar vein,
smoking may be prohibited but I may like your
smoking.

A second type of definition—which may be called a
beha�ioral definition of norms—states that a norm
exists if there is a beha�ioral regularity and if sanc-
tioning occurs with some positive probability in the
case of not performing the respective behavior. ‘Sanc-
tioning’ means that others impose a cost on a person
if a behavior is or is not performed. For example, a
behavioral regularity may be that people keep pro-
mises. If someone does not keep a promise and if the
person is sanctioned with some probability a norm
exists. Refraining from a behavior may be a behavioral
regularity as well. If people usually do not smoke (a
‘behavioral’ regularity) and if smoking triggers sanc-
tions there is a nonsmoking norm. Thus, ‘behavior’
implies ‘refraining from behavior.’ This definition is
typically used in economic analyses of institutions.
The latter term often refers to single norms, as the
following definition illustrates: ‘an institution is a
regularity of behaviour or a rule that is generally
accepted by members of a social group, that specifies
behaviour in specific situations, and that is either self-
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policed or policed by external authority’ (Rutherford
1996, p. 182). ‘Institution’ often also denotes sets of
norms as well as organizations (for a discussion see
Calvert 1995, pp. 216–18).

If a norm exists according to the behavioral defini-
tion, there need not be any element of oughtness.
Assume that smoking is allowed (i.e., there be no
nonsmoking norm in the sense of the oughtness
definition) and let nonsmoking be a behavioral regu-
larity. Some nonsmokers do not like to be exposed to
smokers. If nonsmokers get into contact with smokers
it happens that smokers are sanctioned: nonsmokers
move to other tables in restaurants or they express
their anger about being disturbed; furthermore, non-
smokers may reduce private contacts with smokers.
These actions may be costly to smokers, but they have
nothing to do with a norm. Thus, although there is a
behavioral regularity (most people don’t smoke) and
although there is some probability that deviations are
‘sanctioned’ no norm is involved. Only if ‘sanction’ is
defined as a reaction to the violation of a norm (in the
sense of the oughtness definition) the behavioral
definition includes oughtness. But most proponents of
the behavioral definition do not like the oughtness
definition because they prefer a pure ‘behavioral’
definition that allegedly allows easier measurement of
norms (see below).

There are other definitions of norms in the literature.
For example, Ensminger and Knight (1997, p. 2)
define norms as ‘informal rules that structure beha-
vior.’ Thus, only if a rule causes behavior can it be
called a norm. If this definition is applied it is no longer
possible to explain when norms emerge because a
norm exists by definition only if it causes behavior.
Since such definitions are relatively rare they will not
be discussed here.

Laws (that will not be addressed in this article) are a
subset of norms: they are norms that are promulgated
by a public institution. There is a growing literature
that explores differences between norms and laws (see,
e.g., Posner and Rasmusen 1999).

What definition is to be preferred? It is striking that
despite the multitude of definitions in the literature,
authors usually don’t give reasons for preferring a
certain definition over others. One important criterion
for choosing a definition is the extent to which a
definition refers to the explanatory problems social
scientists want to solve. With regard to norms, social
scientists are interested in explaining, among other
things, when people accept normative expectations
and under what conditions what kinds of sanctions are
attached to normative expectations. Answering these
questions is not possible if several dimensions of
norms are included in a single complex definition. In
those definitions, certain combinations of values are
contained (such as existence of a behavioral regularity
and a positive probability of sanctioning). Thus, only
this combination of values can be explained. It is
further important to know how the dimensions are

I. Stipulating complex definitions

II. Explaining the dimensions of norms

Causes

Acceptance
and

sanctioning
and

regularity

Causes

Extent to
which an
expectation
is shared

Probability of
sanctioning

Behavioral
regularity

Figure 1
Different procedures for explaining norms

causally related. For example, if norms are accepted
and if strong sanctions go with the norm, it is likely
that the behavior that the norm prescribes is per-
formed. These complex interdependencies cannot be
addressed if several dimensions are incorporated into
a single definition. The upper part of Fig. 1 shows that
specifying complex definitions implies looking at
certain values of the dimensions simultaneously.
Treating the dimensions separately allows us to
explain them and look at their interdependencies, as
the lower part of Fig. 1 indicates (for a similar
argument see Hechter and Opp in press).

It is further assumed that the definition used has
theoretical import: it must permit the formulation of
true and informative theories. The extent to which this
criterion is fulfilled can only be judged if a theory with
the respective concepts exists and has been tested. As
long as such a theory does not exist the definition is a
preliminary working definition.

2. How Can Norms Be Measured?

If historians want to get information about norms they
will look at documents such as books about manners
(see, e.g., Elias 1994). To learn about the norms of a
cohort of young people, sociologists may analyze their
diaries. The norms of voluntary associations may be
taken from their statutes. One problem with these
sources is to what extent the written norms are actually
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in effect. Diaries may only reflect the norms of a
specific group of middle class youths. Books of
manners may reflect rather the ideals of the author
than the manners that are effective. A second problem
is the extent to which written documents state the
conditions under which a norm holds. Members of a
group may often not be aware of those conditions so
that it is questionable whether documents state a given
norm in all its complexity.

It seems that the method of obser�ation is especially
suitable for ascertaining norms according to the
behavioral definition: behavior, in contrast to expec-
tations, can be observed. But the principal possibility
of observing behavior does not mean that the re-
spective behavior can also practically be observed
easily. Is it easy, e.g., to measure the frequency of
promise keeping (or of breaking promises), of certain
sexual behavior, or of smoking? It is practically
impossible to observe these behaviors for a large
group: numerous observers and intrusion in the
private sphere would be necessary. Even if these
difficulties can be overcome, recording the behavior
(even on a video-tape) is not sufficient. A given
behavior may have quite different meanings. For
example, making a promise is a verbal behavior and
the observer must know the language of a group in
order to ascertain the extent to which promises are
made or kept. Many kinds of sanctioning are verbal
behaviors as well, and a given behavior may have
different meanings. Shaking of the head may express
disapproval but may also be a sign of astonishment.
Thus, although behavioral regularities and sanc-
tioning are in principle more accessible than expec-
tations, practical measurement by observational tech-
niques is extremely difficult. The conclusion is that the
measurement argument that is often invoked for a
behavioral definition is very questionable.

Sur�eys are probably used most frequently to
measure norms. There are different measurement
procedures. For example, Jackson (1966) measures the
extent of approval or disapproval of a behavioral
dimension (such as the extent of approval of the
number of times a person speaks in an hour’s session
of a discussion group). If ‘frequency of behavior’ is
plotted on the x-axis and average approval�disappro-
val of the members of a group on the y-axis, a curve
ensues that shows what behavior is more or less
approved or disapproved. This procedure also yields
various statistical measures. Another measurement
procedure is to formulate various items that are
designed to capture, among other things, the condi-
tionality of a norm. For example, one of the items used
to measure protest norms reads: ‘nobody can be
expected to take part in political actions that might
send her or him to jail’ (Opp and Gern 1993, p. 668).
A third measurement device is the factorial survey that
seems best suited to ascertain the conditionality of a
norm. The first step is to specify the conditions under
which a norm holds. For example, people may endorse

an obligation to protest if the expected repression by
police action is low or if the expected success of the
collective action is high. Thus, the dimensions ‘ex-
pected repression’ (with values no or yes) and group
success (with values no or yes) may be important
conditions for a felt obligation to protest. As a next
step, descriptions of situations (the vignettes) are
constructed from all possible combinations of the
dimensions. Each of these situations is then judged by
the respondents of the survey: they are asked to what
extent a behavior (such as participating in a dem-
onstration) is more or less obligatory in a given
situation. The data enable the researcher to ascertain
what effect each of the dimensions has on the overall
normative judgment performing certain actions under
a whole set of conditions (for details see Jasso and Opp
(1997, Opp in press).

The well-known problems of surveys also hold for
the measurement of norms. For example, people may
not be able to report norms because they have never
been faced with situations in which the norm holds.
There may also be socially desirable answers when
people hold deviant norms.

Qualitative researchers may in general object that
norms are not given but are largely ‘constructed’ in
specific situations (see, e.g., Fine in press). This implies
that the measurement of norms is impossible because
they do not exist. Survey research does not confirm
this view. If norms do not exist the prediction is that
factorial surveys yield a large number of missing
values which did not turn out to be the case (Jasso and
Opp 1997, Opp in press).

It is surprising that despite the centrality of norms in
the social sciences, there is rather little effort to develop
standardized measurement procedures of norms. A
detailed comparative discussion of the different proce-
dures is also missing.

3. The Origins of Norms

The major difficulty of reviewing theories about the
emergence of norms seems to be the great variety of
propositions, scattered in the literature, and the
diversity of theoretical approaches. Recent reviews of
the so-called new institutionalisms (see, e.g., Hall and
Taylor 1996) testify this. Nonetheless, a review of
various propositions and approaches indicates that
there seems to be one basic idea that underlies all or at
least most explanations of norms. This is the instru-
mentality proposition (Opp in press). The idea is
that norms emerge if their emergence is in the interest
of a collective of people. Norms are thus instrumental.

It is important to distinguish the instrumentality
proposition from a functionalist hypothesis arguing
that norms emerge if they contribute to the equilibrium
or survival of a social system. This hypothesis is flawed
because it is not possible to explain the existence of a
cultural item by the effects that it would have if it
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existed. Such functionalist arguments are still widely
used in the literature (see the critique by Hardin (1980)
of Ullmann-Margalit (1977)). In contrast, the in-
strumentality proposition holds that situations or
events that jeopardize the realization of group goals of
actors provide incentives to the actors to set up rules
that are designed to make the group better off.

The instrumentality proposition is consistent with
the widely held view that the emergence of norms is
likely if there are externalities.These are actions which
incur costs (negative externalities) or provide benefits
(positive externalities) to other actors. Those who are
affected by negative externalities have an interest in
establishing norms that reduce the externalities. Those
who cause positive externalities have an interest to
establish a norm that compensates them. The basic
reference for this theory is Demsetz (1967) (for a
discussion see Eggertsson 1990). This theory underlies
Coleman’s explanation of norms (Coleman 1990,
Chaps. 10 and 11).

Norms are public goods, i.e. goods that if they are
provided are consumed (or enjoyed) by every member
of a group even if the member has not contributed to
their provision. For example, a non-smoking norm
holds for everybody. Public goods theory which is
consistent with the instrumentality proposition argues
that ‘groups exist in order to supply their members
with some desired joint good. This good can be
attained only if members comply with rules that are
designed to assure its production’ (Hechter 1987, p.
41; see also Oliver 1980, Heckathorn 1990, Coleman
1990). Thus, norms are instrumental to achieve group
goals: norms are (second-order) public goods which
are instrumental for providing (first-order) public
goods. This theory suggests a certain mechanism of
how norms emerge: they are created by human design
such as laws.

Assuming that individuals may have biased knowl-
edge about the effects of their actions on the emergence
of a norm (a lawmaker may issue a law that is not
accepted) or about the effects of a norm on the goals of
a group (the norm has unintended negative effects), it
may happen that norms are inefficient. Such norms
may persist when the costs of changing a norm are
high.

We find the instrumentality proposition also in the
work of qualitative sociologists. Fine (in press) ex-
plainswhy there is a norm that restrainsmushrooming.
He notes that mushrooming is competitive: if someone
picks a mushroom another one cannot. Mushroomers
are thus exposed to a negative externality. In this
instance, the norm ‘first come, first serve’ might apply.
However, this solution would breed strain. Mush-
roomers were interested in good personal relations
that were inconsistent with an untamed competition.
Thus, the emergence of a norm about constraining the
collection of mushrooms is, among other things, due
to the goals of the group of mushroom collectors.

Norms are often not the result of human design but

the unintended and sometimes undesired result of
human action. The emergence of such ‘spontaneous’
norms is consistent with the instrumentality proposi-
tion as well. Assume that all of a sudden being
exposed to smokers becomes a strong externality for
nonsmokers. They will increasingly punish smokers.
Nonsmokers may be interested in the production of a
‘private good’ (being free of smoke) and not in
establishing a general nonsmoking norm. Due to
extensive sanctioning behavior smokers will increas-
ingly stop smoking and will get a bad conscience when
they smoke in the presence of nonsmokers. A general
nonsmoking norm has emerged. Various other mech-
anisms of the spontaneous emergence of norms are
described in the literature. See particularly the litera-
ture on conventions (Schelling 1960, Lewis 1969,
Sugden 1995). Other examples of the spontaneous
emergence of norms are explored by Mackie (1996),
Opp (1982, in press), and Horne (in press).

The instrumentality proposition assumes ‘instru-
mental rationality’: individuals have goals and they
perceive that a norm x generates outcomes that attain
their goals. Boudon (1997, pp. 19–22) argues that
‘many moral feelings are not the product of instru-
mental rationality’ (p. 20). For example, the act of
stealing cannot be shown to have negative conse-
quences; stealing is bad because it contradicts basic
moral principles. However, the instrumentality pro-
position does not rule out that the goal of a group may
be to preserve general social principles (or values).

The claim that the instrumentality proposition (and
the theory of rational action in general) assumes
‘instrumental rationality’ or is ‘consequentialist’ may
have different meanings. A behavior (or a norm) may
be instrumental in the sense that it is related to
phenomena in a noncausal manner. Assume that a
person P performs action A and knows that this is in
accordancewith a normN. The fact thatA corresponds
to N certainly cannot be construed as a causal effect of
A. But it is a behavioral situation that may be an
incentive for an individual actor to perform the
respective action. Therefore, rational choice theory
can be applied. In general, terms such as ‘outcomes,’
‘behavioral consequences,’ and ‘instrumentality’ are
used in a wide sense that does not include only (actual
or perceived) causal effects of actions (or norms). This
is confused, e.g., by Elster (1989, Chap. 3). For a
critique see Opp (1997).

Are there other propositions about the emergence
of norms that are not based on a ‘rationalistic’
process? Sociologists usually explain norms by the
socialization proposition claiming that norms are trans-
mitted (see, e.g., Boyd and Richerson 1985). This may
occur spontaneously (a norm is imitated) or in a
planned way (parents socialize their children). One
question that the socialization proposition does not
address is under what conditions people transmit norms.
Whatever these conditions are, sociologists seem to
argue that it is not the overall instrumentality of a
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norm for a group. This is suggested by the fact that
norms may be dysfunctional (Merton 1968, Chap.
III). However, one would expect that parents who
socialize children (ormembers of a groupwho socialize
new members) are driven by incentives, i.e. by their
personal goals (Coleman 1990, Chap. 11): parents
teach their children good manners because they think
that this is in the interest of the child or because they
do not want to get a reputation as bad parents who are
not able to teach their children how to behave. Thus,
parents aim at providing a private good that might
lead to a norm on the macrolevel.

The socialization proposition further does not say
under what conditions the targets of socialization
subscribe to a norm and how norms emerge before
they are transmitted.

It might be argued that the previous propositions
are inconsistent with a cultural approach such as
symbolic interactionism. Hall and Taylor (1996) argue
that a cultural approach does not reject that indivi-
duals are purposive, goal oriented, or rational (p. 949).
But, they argue, the goals of individuals are concep-
tualized much broader: not only material well-being is
at issue but individuals or organizations are assumed
‘seeking to define and express their identity in socially
appropriate ways’ (p. 949). This is correct for a narrow
neoclassical version of rational actor theory but not
for a wider version (Opp 1999) which includes goals
that go beyond material well-being. For example,
preserving his or her ‘identity’ may mean that mem-
bers of a group subscribe to the goal of acting in
accordance with important others. Furthermore, in-
voking ‘world views’ as conditions for norm emer-
gence is also not against a rational choice approach
because actors may realize that certain norms con-
tradict �alues, and this may be a cost that discourages
the acceptance of a norm.

4. The Effects of Norms

Assume that a norm has come into existence. What
effects does the norm have on people’s actions? Role
theory posits that norms are organized in roles that
individuals take over. The message of the homo
sociologicus is that individuals behave according to
their roles (see, e.g., Biddle and Thomas 1966). There
are several problems with this proposition. One is that
behavior that is not regulated cannot be explained.
For example, there is no norm prescribing that I
should not go to a cinema and instead watch television.
A second problem is that the proposition is wrong—
people often deviate from role expectations—and
that such deviations cannot be explained. A third
problem exists if there are conflicting role expecta-
tions: the theory does not tell us what expectation is
heeded. The basic assumption of this theoretical
orientation is that individuals are socialized into their
roles and follow them blindly.

An alternative to this oversocialized conception of
man (Wrong 1961) is to assume that in situations in
which norms hold there is choice—as in any other
situation. Individuals realize that they have at least
two options: to follow or not to follow a norm. Each
of these options has certain costs and benefits, depend-
ing on the situation. If norms are internalized this
means that breaking a norm ensues in a bad conscience
which is a cost. The severity and probability of external
sanctions, including informal sanctions, are costly as
well (see, e.g., Epstein 1968,Hechter 1984,Heckathorn
1990, Posner and Rasmusen 1999). But other non-
normative costs and benefits may instigate an in-
dividual to break a norm. What exactly the costs and
benefits are that govern behavior if norms are given
depends on the explanatory problem and cannot be
said in advance. For example, when people consider
divorce, marriage norms play a more important role in
Catholic countries than in Protestant countries. In
committing murder norms may be more important
than in tax evasions. In both situations, the kinds of
non-normative costs are very different. This argument
suggests that homo sociologicus does not contradict
homo oeconomicus.

Is there always a choice situation if a norm holds in
a given situation? For example, if a person decides to
take a subway will she or he consider every time to pay
or not to pay the fare? It often happens that at some
time a person makes a decision to act in a certain way
and then performs the same action again without
deliberating. The action then becomes a habit. But it
also happens that deviating from a norm is so costly
that this action is never considered. This type of
situation indeed resembles the situation that role
theory seems to portray.

When the effects of norms are considered, it is useful
to distinguish between two types of effects. One is
conformity: the emergence of a norm (and the per-
tinent sanctions) has the effect that more people
perform the behavior that is in accordance with the
norm than before. If, e.g., a government prohibits civil
servants to smoke at their workplaces, smoking will
decrease.

This example may illustrate a second type of indirect
effect of norms. If fewer civil servants smoke, this may
instigate others to stop smoking as well. This will
reduce the number of people who get cancer and, thus,
expenditures of health insurance companies will de-
crease. Their membership will be reduced. If civil
servants have special consumer preferences, the profits
of certain industries may rise. Indirect effects are often
subtle and difficult to discover. For example, if
companies have to pay increasing benefits to employed
women (such as time off before and after pregnancy
that the employer has to pay), the costs of employing
women increase. The effect may be that in the long run
unemployment of women increases and salaries de-
crease. This would certainly not have been intended by
those who made the law. Increasing punishment for
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some crimes may amount to a higher benefit of
committing other crimes and thus may lead to a
displacement effect. In general, changing norms may
change the costs or benefits of various types of actions
and may thus have unanticipated and undesired
indirect effects. What the indirect effects of norms are
cannot be said in advance. A detailed analysis of the
incentives that prevail in the situation for which the
effects of norms are to be explained is necessary.

See also: Coleman, James Samuel (1926–95); Collec-
tive Beliefs: Sociological Explanation; Conformity:
Sociological Aspects; Control: Social; Institutionali-
zation; Institutions; Integration: Social; Law and
Everyday Life; Law: Anthropological Aspects; Law:
Economics of its Public Enforcement; Law, Sociology
of; Parsons, Talcott (1902–79); Policing; Sanctions in
Political Science; Status and Role: Structural Aspects;
Structure: Social; Values, Sociology of

Bibliography

Biddle B J, Thomas E J (eds.) 1966 Role Theory: Concepts and
Research. Wiley, New York

Boudon R 1997 The present relevance of Max Weber’s
Wertrationalita� t. In: Koslowski P (eds.) Methodology of the
Social Sciences, Ethics, and Economics in the Newer Historical
School From Max Weber and Rickert to Sombart and
Rothacker. Springer, Berlin

Boyd R, Richerson P J 1985 Culture and the E�olutionary
Process. University of Chicago Press, Chicago

Calvert R L 1995 The rational choice theory of social institu-
tions: cooperation, coordination, and communication. In:
Banks J S, Hanushek E A (eds.) Modern Political Economy.
Old Topics, New Directions. Cambridge University Press,
Cambridge, UK

Coleman J S 1990 Foundations of Social Theory. Belknap Press
of Harvard University Press, Cambridge, MA and London

Crawford S E S, Ostrom E 1995 A grammar of institutions.
American Political Science Re�iew 89: 582–600

Demsetz H 1967 Toward a theory of property rights. American
Economic Re�iew 57: 347–59

Eggertsson T 1990 Economic Beha�ior and Institutions. Cam-
bridge University Press, Cambridge, UK

Elias N 1994 The Ci�ilizing Process: The History of Manners and
State Formation and Ci�ilization. Blackwell, Cambridge, MA

Elster J 1989 The Cement of Society. A Study of Social Order.
Cambridge University Press, Cambridge, UK

Ensminger J, Knight J 1997 Changing social norms: common
property, bridewealth, and clan exogamy. Current Anthro-
pology 38: 1–24

Epstein A L 1968 Sanctions. In: Sills D L (eds.) International
Encyclopedia of the Social Sciences. Macmillan, New York

Fine G A in press Framing norms: Mushrooming and the
culture of expectations and explanations. In: Hechter M, Opp
K-D (eds.) Social Norms. Russell Sage Foundation, New
York

Gibbs J P 1965 Norms: the problem of definition and classifi-
cation. American Journal of Sociology 70: 586–94

Hall P A, Taylor R C R 1996 Political science and the three new

institutionalisms. Political Studies 44: 936–57

Hardin R 1980 The emergence of norms. Ethics 90: 575–87

Hechter M 1984 When actors comply: monitoring costs and the

production of social order. Acta Sociologica 27: 161–83

Hechter M 1987 Principles of Group Solidarity. University of

California Press, Berkeley, CA

Hechter M, Opp K-D in press What have we learned about

the emergence of norms? In: Hechter M, Opp K-D (eds.)

Social Norms. Russell Sage Foundation, New York

Heckathorn D D 1990 Collective sanctions and compliance

norms: a formal theory of group-mediated social control.

American Sociological Re�iew 55: 366–84

Homans G C 1974 Social Beha�ior. Its Elementary Forms.

Harcourt, Brace & World, New York

Horne C in press Sociological perspectives on the emergence

of norms. In: Hechter M, Opp K-D (eds.) Social Norms.

Russell Sage Foundation, New York City

Jackson J M 1966 Structural characteristics of norms. In: Biddle

B J, Thomas E J (eds.) Role Theory. Concepts and Research.

Wiley, New York

Jasso G, Opp K-D 1997 Probing the character of norms: a

factorial survey analysis of the norms of political action.

American Sociological Re�iew 62: 947–64

Lewis D 1969 Con�ention. A Philosophical Study. Harvard

University Press, Cambridge, MA

Mackie G 1996 Ending footbinding and infibulation: a con-

vention account. American Sociological Re�iew 61: 999–1017

Merton R K 1968 Social Theory and Social Structure. Free Press,

New York

Morris R T 1956 A typology of norms. American Sociological

Re�iew 21: 610–13

Oliver P 1980 Rewards and punishments as selective incentives

for collective action. American Journal of Sociology 85:

1356–75

Opp K-D 1982 The evolutionary emergence of norms. British

Journal of Social Psychology 21: 139–49

Opp K-D 1997 Norms, rationalizations and collective political

action. A rational choice perspective. Swiss Journal of Eco-

nomics and Statistics 133: 241–74

Opp K-D 1999 Contending conceptions of the theory of rational

action. Journal of Theoretical Politics 11: 171–202

Opp K-D in press Social networks and the emergence of

protest norms: some hypotheses and an empirical test. In:

Hechter M, Opp K-D (eds.) Social Norms. Russell Sage

Foundation, New York

Opp K-D, Gern C 1993 Dissident groups, personal networks,

and spontaneous cooperation: the East German revolution of

1989. American Sociological Re�iew 58: 659–80

Posner R A, Rasmusen E B 1999 Creating and enforcing norms,

with special reference to sanctions. International Re�iew of

Law and Economics 19: 369–82

Rommetveit R 1953 Social Norms and Roles. Universitetsfor-

laget, Oslo, Norway

Rutherford M 1996 Institutions in Economics. The Old and the

New Institutionalism. Cambridge University Press, Cam-

bridge, UK

Schelling T C 1960 The Strategy of Conflict. Harvard University

Press, Cambridge, MA

Sugden R 1995 The coexistence of conventions. Journal of

Economic Beha�ior and Organizations 28: 241–56

Ullmann-Margalit E 1977 The Emergence of Norms. Clarendon

Press, Oxford, UK

10719

Norms



Williams R M 1968 The concept of norms. In: Sills D (ed.)
International Encyclopedia of the Social Sciences Vol. II.
Macmillan, New York

Wrong D H 1961 The oversocialized conception of man in
modern sociology. American Journal of Sociology 26: 183–93

Young H P 1998 Indi�idual Strategy and Social Structure. An
E�olutionary Theory of Institutions. Princeton University
Press, Princeton, NJ

K.-D. Opp

Norms in Science

It is generally recognized that communication among
scientists and scholars is governed by a particular
scientific ethos, i.e., by a set of rules that are supposed
to establish trust in, and guarantee the reliability of,
the knowledge created in the process. This ethos,
although rarely made explicit in science, was given its
most succinct and influential formulation by the
American sociologist of science Robert K. Merton
(1957 (1942)), who defined it in terms of four basic
norms, and with that laid the groundwork for the
Sociology of Science. This article presents the norms,
their significance in scientific and scholarly communi-
cation, and some criticisms challenging their actual
existence.

1. The Norms of Scientific Communication

The scientific ethos refers to those patterns of behavior
and implicit norms among scientists that can be traced
back in history to the establishment of the academies
in England and France in the seventeenth century.
Regardless of many changes in detail there is a
remarkable continuity in this ethos over a period of
more than three centuries. Merton’s formulation of
the norms of science can be understood as an analytical
condensation of the behavioral patterns that evolved
over the duration of this period into a set of institu-
tional imperatives or norms. The ethos, in his words,
‘is that effectively toned complex of values and norms
which is held to be binding on the man of science’ and
which, although not codified, can be inferred from,
above all, the ‘moral indignation directed toward
contravention of the ethos’ (Merton 1957, pp. 551–2).
The four key norms, according to Merton, were the
following.

(a) Universalism is the principle that truth claims
are ‘subjected to pre-established impersonal criteria’
(Merton 1957, p. 553) irrespective of the social attri-
butes of their protagonists, e.g., nationality, race,
class, or religion.

(b) Communism (later, and preferably termed ‘com-
munality’) refers to the norm that the findings of
science ‘are a product of social collaboration and are

assigned to the community’ (Merton 1957, p. 556).
Property rights are kept to a minimum, and the
scientist’s claim to intellectual property may only be
exchanged for recognition and esteem by the members
of his community.

(c) Disinterestedness demands from the scientists to
resist the temptation of using improper means (such as
fraudulent manipulation of data) in the search for and
communication of ‘true’ knowledge to their own
advantage. It is a fundamental institutional element
that has its basis in the public and testable nature of
science, and it contributes to the integrity of scientists
by the accountability to their peers.

(d) Organized skepticism is ‘both a methodological
and an institutional mandate.’ It refers to the scrutiny
of claims and beliefs by scientists’ peers on the basis of
empirical and logical criteria (Merton 1957, p. 560).

These norms or values are inter-related and together
shape a system of communication that is uniquely
geared to produce knowledge that may be considered
‘true,’ in the sense of being reliable, but by no means
final. Universalism guarantees, at least formally,
general social accessibility and at the same time
prevents the intrusion of any other criteria (political,
religious, ethnic) in the communication of knowledge
other than those accepted as belonging to science
itself. Communality subjects all knowledge to general
and open communication, thereby subordinating the
proprietary interests of the scientist to the less tangible
rewards of gaining recognition by obtaining priority
of discovery. It contributes to the social cohesion of
the scientific community. Disinterestedness constitutes
the self-reference of scientific communication. This
means that science differs from the professions in that
it has no clientele. The clients of science are scientists
themselves; since all are engaged in a communally
beneficial search for truth, fraud or quackery may
lead to temporary advantages at best. Organized
skepticism is the reverse side of the norm of dis-
interestedness, as it stipulates the impersonal scrutiny
of any claim to truth as a general principle of scientific
communication. It is institutionalized in the peer
review system of journals and funding agencies.

Merton’s list of the norms of science was one of
several descriptions of the ‘scientific ethos’ formulated
during the late 1930s and early 1940s in reaction to the
threats against science and democracy by fascist states
in Europe (Hollinger 1983). Merton’s own account
was written under the immediate stimulus of direct
political interventions in science in National Socialist
Germany (Mendelsohn 1989). Later treatments of the
scientific ethos have largely ignored this peculiar
historical (and ideological) context of its formulation
and have focused on its sociological relevance. Ber-
nard Barber, working in the structural-functionalist
tradition of Talcott Parsons and Robert Merton,
added three values to the list of norms: faith in the
virtue of rationality, ‘emotional neutrality as an
instrumental condition for the achievement of ration-
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ality,’ and ‘individualism’ (Barber 1953, pp. 86, 88).
However, partly because of their overlap with the
Mertonian norms and partly because of their different
theoretical status, they never attracted the same
attention.

1.1 The Theoretical Status and Significance of the
Norms in a Sociology of Science

In order to appreciate the significance of the norms
one has first to realize that science in its modern form,
as an institution which has the goal of the ‘extension of
certified knowledge’ (Merton 1957, p. 552), is an
unlikely social invention. The improbability lies in the
fact that science emerged from a historical situation in
which the production of knowledge was immediately
linked to the glorification of God or to the pursuit of
economic utility. The unprecedented progress of sci-
ence began when it became a ‘self-validating enter-
prise’ (Merton 1957, p. 551), i.e., a separate functional
subsystem of society (Luhmann 1990). On the institu-
tional level, the remarkable social innovation was the
separation of social status, religious affiliation, and,
above all, prestige from the communication of truth
claims. The rules and principles which have been
poignantly dubbed ‘technologies of distance’ (Porter
1992) were instrumental in creating trust in scientific
communication. They were gradually extended from
individuals to institutions, allowing for a communi-
cation network that reached beyond generational
limits in time, as well as beyond the social and
geographical limits of personal acquaintances. His-
torically the process of the formation of modern
science spans from the seventeenth to the early
nineteenth century when the university emerged as the
core institution and disciplines formed marking the
establishment of self-validation and autonomy
(Stichweh 1984). Merton’s list of norms condensing
the institutional patterns have emerged over this
period into an analytical scheme which serves to
explain the unique status of science—as a set of
methods to produce certified knowledge and to ac-
cumulate the knowledge that accrues from their
application, as well as a set of cultural values and
customs that governs these activities. Thus, with the
articulation of the norms, Merton also defined the aim
for sociology of science to be concerned primarily with
the moral compulsion of methods and their impact on
behavior, not with their technical expediency. Merton
in effect conceived of the sociology of science as an
analysis of the social prerequisites and institutional
configurations of science. It would in no way be
concerned with the substantive findings of science or
their methodological underpinnings. Consequently his
sociology never challenged the philosophical assump-
tions that shaped the concept of science at a particular
historical moment and which have changed since then,
a limitation for which his views have subsequently

been criticized. Under the influence of Thomas Kuhn
(1962) sociologists began to look into the normative
nature of scientific paradigms and thereby crossed the
line into a fully-fledged ‘sociology of scientific knowl-
edge.’

The theoretical status of the scientific ethos has been
a persistent issue. It has often been argued that
scientists do not behave in accordance with these
norms and that they are subject to historical change
(Barnes and Dolby 1970). However, the existence of
norms is not necessarily reflected in actual behavior.
Merton’s theoretical construction of the norms is a
complex combination of different elements: (a) social-
psychological patterns of attitudes that are expressed
in internalized (but not necessarily explicit) reactions
to violations of the norms, in the awareness that one’s
own actions or those of others are breaching a code;
and (b) social-structural patterns of sanctions, i.e.,
mechanisms institutionalized in science that sanction,
positively or negatively, certain behaviors like plagiar-
ism (negatively) or the open exchange of information
(positively). Thus, to demonstrate whether the norms
are operating or not, requires a more sophisticated
approach than mere observation of behavior.

Merton himself responded to the challenges to the
validity of the norms by pursuing two research
strategies: (a) the analysis of apparent paradoxes in
scientists’ behavior and the resulting psychological
and social conflicts (Merton 1973, (1968)); and (b) the
study of typical reasons for attacks against science or
for conflicts between science and its societal environ-
ment (Merton 1957 (1937)).

On the one hand Merton observed a peculiar
ambivalence among scientists toward priority disputes
and their own interest in priority of discovery. (His
empirical evidence consists of biographical materials
and correspondence of scientists dealing with priority
disputes.) He attributed this ambivalence to the
institutional mandate of disinterestedness and the
primacy of the expansion of knowledge. Here
again, sociological elements are coupled with social-
psychological ones. The need for recognition felt by
the individual scientist is not an expression of idiosyn-
cratic vanity but is initiated by the institution. ‘Con-
tinued appraisal of work and recognition of work well
done constitute one mechanism that unites the world
of science’ (Merton 1973, p. 401). Merton reacted to
the changes in social-psychological patterns effected
by institutional changes. Observing the increasing
number of multi-authored journal articles that in-
dicate the rising importance of cooperative forms of
research, he concluded that the ‘interest in priority’—
by no means historically invariant—may give way to
an interest in the recognizability of one’s work in a
research team (Merton 1973, p. 409).

Merton’s second approach to documenting the
validity of the scientific ethos was to analyze conflicts
between science and its societal environment. He
observed two sources of hostility toward science: the
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conflict between methods or important results of
science with important social values, and the conflict
between the sentiments embodied in the scientific
ethos and those of other institutions (Merton 1957,
p. 537). The most obvious conflict of the latter type
arises in totalitarian political orders—the kind Merton
had in mind at the time of his original writing—
between the scientific ethos and the political code that
routinely discredited science as ‘cosmopolitan,’ ‘liber-
alistic,’ or ‘bourgeois.’ A more complex effect may be
seen to accrue from utilitarian demands on science.
Originally in opposition to the demands of the church,
the state, or the economy, the orientation to ‘pure’
science may undermine the social esteem of science.
Although this purist orientation may be methodo-
logically justified, as it minimizes bias and error by
separating the production of knowledge from its
application, its social effect may be resentment and
revolt against the possible negative consequences of
science (Merton 1957, pp. 543–5). This diagnosis has
proven to be farsighted. Since the 1960s public
resistance to, and critique of, technological projects
have steadily increased and the social contract for
‘pure science’ has come under pressure.

Merton’s formulation of the scientific ethos as a
description of the special nature of science as an
institution has been fruitful in two ways. On the one
hand it focused on the effects of structural changes in
science on the institutional mechanisms that guarantee
the production of certified knowledge, through chan-
neling scientists‘ behavior. On the other hand it
focused on the conflicts that emerge between science
and other institutions. The question then, is what
becomes of the scientific ethos as science and its
institutional context change over time?

2. The Scientific Ethos and the Changing Nature
of Science

Critics of Merton have pointed to the many changes
science has undergone that are not accounted for in an
ethos that is basically geared to an individualist
concept of gentlemanly science. Merton himself
addressed these changes and granted some plausibility
to the view that the customs of scientists must have
changed in view of the fact that all the ‘basic
demographic, social, economic, political, and organiz-
ational parameters of science have acquired dramati-
cally new values’ (Merton 1973, pp. 328–9). He
enumerated certain typical phenomena such as the
premature publication of results before a theory is
corroborated at the cost of more careful competitors,
and an intensified rivalry occasioned by specialization
as well as a new kind of cynicism, amorality, and
disillusionment that goes along with it. However,
scientists’ interest in priority as such has not changed
as these actions demonstrate. Rather than indicating a
change of the ethos, public reactions to apparent or

real breaches of the ethos reveal an ‘instructive
paradox,’ namely, that the ‘customs governing the
public demeanor of scientists and the public evaluation
of contemporaries have become more exacting rather
than less’ (Merton 1973, p. 338). Merton’s observation
is supported by heightened concerns among govern-
ments and the media about spectacular cases of fraud
in science in the 1980s. Although it is by no means
clear that the incidence of fraudulent behavior among
scientists has increased, public awareness and vigilance
have grown stronger.

Other theorists have suspected that the ethos of
science is threatened by fundamental changes in social
values. Ezrahi sees a challenge to the scientific ethos
and to liberal-democratic values by the counter-
culture that emerged from the radicalism of the 1960s,
which favored values such as personality, authenticity,
and creativity without standards. The belief that
science is an enterprise governed by universalistic
norms that produces objective knowledge by abstract-
ing from its bearers is replaced, in his view, by an
individualization of the perception of reality and the
production of knowledge (Ezrahi 1990, p. 54). In a
similar vein Forman focused on the effects of post-
modernist values on science. He observed three main
changes in the production of knowledge as causing the
spread of these values: overproduction of knowledge
and a resulting plurality of standards; instrumentaliz-
ation of knowledge effecting an ethos of production as
an end in itself; and an affirmation of knowledge as
‘bound’ and ‘interested’ resulting from an alleged
incommensurability of different stocks of knowledge
(Forman 1997).

Whether or not these diagnoses are correct will
ultimately be verified by observable changes in the
scientific ethos and in the emergence of radically
different patterns of the production of certified knowl-
edge. Merton’s formulation of the scientific ethos
has provided invaluable groundwork for an under-
standing of the interaction between normative,
psychological, and institutional mechanisms in
the production and communication of scientific
knowledge.

See also: Conventions and Norms: Philosophical
Aspects; Ethical Issues in the ‘New’ Genetics; Ethics
and Values; Normative Aspects of Social and Be-
havioral Science; Norms; Research Conduct: Ethical
Codes; Research Ethics: Research; Research Funding:
Ethical Aspects; Science, Sociology of; Technology,
Social Construction of; Value Pluralism
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P. Weingart

North America and Native Americans:

Sociocultural Aspects

The study of Native Americans of the United States
and Canada was important in the development of
anthropology in North America and elsewhere. In this
article the Native American population is discussed in
terms of its aboriginal state, the impact of European
colonization upon it, and the contemporary situation
of Native Americans. Also discussed is the anthro-
pological study of Native Americans.

1. Origins

Scholars have for some time generally accepted the
notion that Homo sapiens sapiens—those who became
the Native Americans—first arrived in the Western
Hemisphere from the Asian continent. In this respect,
they acknowledge the biological affinities between
Native Americans today and peoples in eastern Asia.
There was also general agreement that H. sapiens

sapiens arrived via the Bering Land bridge, which has
existed at least four times in the past 70,000 years. The
issue was not how H. sapiens sapiens arrived, but
when. The conservative view, based on clearly dated
human skeletal remains, is that humans arrived only
around 10,000 years ago; the liberal view, based on less
clearly dated human skeletal remains, as well as other
types of evidence, e.g., toolmaking traditions, lan-
guage, archaeological sites, is that humans have been
in North America at least twice as long, if not con-
siderably longer. Scholars have also revised their
thinking as to how humans arrived in the Western
Hemisphere, initially and�or subsequently. Another
migration route gaining increasing acceptance is a
maritime one, whereby humans migrated along the
coast and thus around the edges of large glaciers which
covered much of the northern part of North America
at that time period. It is generally accepted now that
there was not just one migration, or even just two: the
first, the ancestors of American Indians; and the
second, the ancestors of Inuit (Eskimos) and Aleutian
Islanders. Most scholars would now accept the notion
that there were at least three migrations: one, ancestors
of most American Indians; two, ancestors of Atha-
bascan American Indians; and, three, ancestors of
Inuit and Aleuts. There is even acceptance of possible
other migrations, as evidenced by the controversy and
speculations surrounding ‘Kennewick man.’

Some of these migrations may have come from
areas other than Asia. Confusing the scholarly study
of arrivals and their timing is the idea of continued
contact between peoples of the Pacific Rim following
migrations. Posed to provide clarification of migra-
tions, dates and affinities are developing techniques of
analysis, e.g., DNA. Future generations of scholars
will provide future answers and, undoubtedly, future
controversies. It is clear, however, that what is
emerging is a complex and dynamic picture of the
peopling of the North American continent.

2. Early Nati�e Americans

However and whenever, and how many separate times
humans arrived in the Western Hemisphere before the
late fifteenth century, they eventually developed elab-
orate and diverse societies and cultures. They, for
example, developed a remarkable variety of material
cultures, ones obviously shaped by the environments
in which they lived and by how they exploited these
environments. Some were foragers, exploiting dif-
ferent facets of their environments for food, clothing,
shelter, etc. during different seasons of the year. Others
were hunters, of deer and buffalo, particularly, but
earlier of mammoths, mastodons and giant sloths; or
they were fishers, for example, of salmon in the Pacific
Northwest and Alaska. Yet others were maritime
hunters of whales, seals and walruses. Many American
Indians became agricultural peoples, typically grow-

10723

North America and Nati�e Americans: Sociocultural Aspects



ing maize by 1492—which diffused northward from
present-day Mexico—but also other foods (e.g.,
squash and beans), along with maize, in the Southwest
and East, or camas in the Pacific Northwest.

Cultural life also became rich. Multiple rituals and
religions developed and flourished, along with diverse
patterns of kinship and marriage, political organ-
ization and governance, and practices whereby youths
became adults. Europeans considered many of these
to be exotic, and compared them to ones they were
familiar with in Europe and elsewhere in the world.
Varied patterns of political organization and gov-
ernance developed aswell. For example, tribal patterns
of organization diverged widely, ranging from small,
extended kinship systems to triblets to tribes to
confederacies and chiefdoms. Probably the most
spectacular Native American peoples—from the
European point of view—were the chiefdoms in
Florida and the southeast to the Mississippi River
described by the chroniclers of the explorer Hernando
de Soto, whose expedition traveled the area from
1539–1543. These were large, dense settlements con-
trolled by rulers, one of whom was the well-known
‘Lady of Cofitachequi’ (from present-day South Caro-
lina). These chiefdoms soon declined following the
arrival of European explorers, probably mainly from
epidemic diseases brought by the Europeans. Some,
however, such as Cahokia, across the Mississippi
River from present-day St. Louis and the largest city in
theWestern Hemisphere north ofMexico, had reached
their zenith prior to European contact. Perhaps a close
second from the Europeans’ definition of spectacular
Native American peoples were the pueblos of the
southwest, described at about the same time as were
the Florida chiefdoms by the explorer Hernando
Coronado, and located generally along either side of
the Rio Grande river. Other regions of aboriginal
North America had Native American civilizations
that impressed Europeans to some degree, although
Europeans were decidedly unimpressed with some
Native American societies and cultures they en-
countered.

3. Size and Distribution Throughout North
America

Native American populations, in the form of hundreds
of distinct peoples, were distributed widely throughout
North America ca. 1492.

3.1 Aboriginal Population Size

Scholars continue to debate the size of the Native
American population present in North America north
of Mexico ca. 1492, and thus also the magnitude of
population decline that began soon after European
arrival and continued to about 1900. James Mooney

(1928) of the Smithsonian Institution formulated the
classic estimate of aboriginal population size at, as he
expressed it, ‘first extensive European contact’: he
asserted that there were some 1.153 million Native
Americans north of the Rio Grande river. Subsequent
scholars have offered both slightly lower and far larger
population estimates, ranging from Kroeber’s (1939)
1.025 million to Dobyns (1983) 18 million (for north of
Mesoamerica, an area including northern Mexico as
well as the United States, Canada, and Greenland).
The estimate I formulated and continue to use is 7-plus
million, composed of some 5 million for present-day
United States, and some 2 million for Canada and
Greenland.

3.2 Distribution

Populations were not distributed evenly, however. For
example, Kroeber (1939) used the concept of ‘cultural
areas’ to divide Native American groups north of
Mexico into areas sharing similar cultural traits as
adaptations to similar environments. According to
him, the largest populations were found in the south-
east and California; the largest population concen-
trationswere found in thePueblo andLowerColumbia
regions (see Kroeber 1939, table 8). More recently,
Ubelaker (1988) argues that the largest area popu-
lations were found in the southwest and the northeast.

4. Impact of European Contact

Contact with Europeans following the beginning of
their extensive colonization of the Western Hemi-
sphere after 1492 brought fundamental changes to
native populations, and their societies and cultures.
During the 1990s, ‘holocaust’ emerged as the
metaphor to view the population collapse of Native
Americans accompanying European expansion into
this hemisphere (see Thornton 1987). Likewise, this
‘holocaust’ has emerged as crucial to understanding
the full impact of colonialism upon Native Americans,
and their subsequent social, cultural, biological, and
even psychological changes. Native American
societies and cultures, and Native Americans as bio-
logical and psychological entities were all impacted by
demographic collapse after 1492.

4.1 Tribal Decimation and Relocation and�or
Concentration

During the first four centuries following initial Euro-
pean contact, virtually all Native American groups
experienced population decimation, and relocation
and�or concentration, to some degree. Early
relocations were sometimes voluntary, as American
Indians moved westward to escape encroaching Euro-
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peans on America’s east coast. This in turn produced
conflicts with other American Indians as they were
pushed further west by the immigrant Indians.
Later, however, relocation became the official policy
of the US government.

Native American population size in the United
States and Canada declined for some 400 years,
reaching a nadir population around the beginning of
the twentieth century of perhaps only 375,000. The
causes of the population decline, of course, were
epidemics and other diseases introduced from Europe
and Africa, e.g., smallpox, the plague, measles, forms
of influenza, whooping cough, cholera, typhoid, diph-
theria, scarlet fever, yellow fever, malaria, and various
sexually transmitted diseases. European, Euro-Amer-
ican, and American colonialism in all its forms also
contributed to Native American population reduction
through warfare and genocide, relocations, and des-
truction of economic systems as well as the association
of disease with all of these. Important, too, in the
equation was the inability of Native American popu-
lations to recover from population losses as their
societies and cultureswere underminedby colonialism.

Accompanying this decimation were further pat-
terns of population relocation and�or concentration,
typically onto reservations. The largest pattern of
population relocation occurred as official US gov-
ernment policy in the first half of the nineteenth
century, whereby large populations of Indians in the
southeast—primarily theCherokee,Chickasaw,Choc-
taw, Creek, and Seminole—were removed to lands
west of the Mississippi River, lands which were
designated Indian Territory and eventually became
the eastern half of the state of Oklahoma in 1907.
Other tribes were removed into what became the state
of Oklahoma (named after Oklahoma Territory, the
former western half of the state) as well, particularly
ones from other parts of the Southern and Western
Plains, the Northern Plains, and the so-called ‘Old
Northwest,’ around the Great Lakes.

US government troops, especially following the
United States Civil War which ended in 1865, were
used in particular to subjugate Native Americans by
forcing them onto reservations in Oklahoma Ter-
ritory, Indian Territory, and elsewhere in order to
contain them and reshape their ways of life. American
Indian struggles against such repression included new
spiritual movements such as the Ghost Dances of 1870
and 1890, and the Peyote Religion, which arose among
many Indian peoples. However, struggles also cul-
minated in infamous massacres, e.g., at Sand Creek,
Colorado; Fort Robinson, Nebraska; and Wounded
Knee, South Dakota.

4.2 Tribal or Indi�idual Indian

After establishing a reservation system for American
Indians, the US government soon began to undermine

the integrity of many Indian lands when it saw the
reservation system as ‘not working’ to ‘civilize’ In-
dians. From the late nineteenth century into the early
twentieth century, policy was introduced to allot
parcels of land on some reservations, and in Oklahoma
and Indian Territory to individual Indians, thereby
eliminating many reservations. A reduced reservation
pattern therefore emerged, with most remaining re-
servations being in the west and representing only
small remnants of former lands.

The idea was that Indians were to become individual
Indian citizens on privately owned parcels of land.
This culminated in the Citizenship Act of 1924, which
made all American Indians in the United States
citizens for the first time and gave them full voting
privileges. ‘Left over’ or ‘surplus’ lands were then
‘opened’ to claims by non-Indians. Accompanying
allotment were larger political and corporate desires
for American Indian lands. The decades following the
period were characterized by frauds whereby indi-
vidual allotments ended up in the hands of land
barons, speculators, and corporations, as Debo (1940)
has shown for the Cherokee, Chickasaw, Choctaw,
Creek, and Seminole in Oklahoma; and as Meyer
(1994) has shown regarding the White Earth Reser-
vation in Minnesota.

American Indian tribal life was undermined greatly
by allotment. Tribes able to retain tribal land in the
form of reservations survived as tribes and as Indians
better than those that were not able to do so. This
included Indians on the Plains and in the west and
southwest. In 1934, the Indian Reorganization Act
was enacted, acknowledging that an Indian tribe had
‘rights to organize for its common welfare.’ The Act
served to codify tribal governments under the all too
watchful eyes of the Bureau of Indian Affairs. And, in
turn, it provided the basis for the operations of the
more than 330 federally recognized tribes, on reser-
vations or not, and hundreds of federally recognized
Alaskan Native Villages.

The larger American society’s vision of American
Indians as citizens was also manifest in its system of
Indian education. In the early days, America estab-
lished schools to educate Indians. In fact, the
American system of higher education which began in
the seventeenth century—the ‘Ivy League’ schools, in
particular—was in part to educate Native Americans,
as reflected in the charters of, for example, Harvard
University and Dartmouth College. With the devel-
opment of the reservation system and the develop-
ment of the system of elementary and secondary
education in the United States, a natural alliance was
born, and some treaties provided funds for reservation
schools. By the beginning of the twentieth century,
there were more than 200 government schools on
reservations, supplemented by schools funded reluc-
tantly funded by states for Indian youth, and some
schools in soon-to-become Oklahoma, primarily
under the auspices of the Five Tribes there. By the
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mid-1920s, however it became apparent that these
schools—particularly the boarding ones, but also the
day schools—were not effective as avenues to main-
stream America: rather, they were a national disgrace.
In 1928, the Meriam Report (Meriam 1928, p. 348)
stated that the ‘Indian problem is essentially an
educational one,’ and called for a redirection of Indian
education. Eventually, schools for American Indians
became more sympathetic to Indian cultures, and
began to incorporate Indian history and culture into
the curriculum. Following World War II, however,
boarding and day schools for Indians began to decline,
and by the 1950s public school education for Indians
became the norm.

4.3 Urbanization

Coinciding with the increase in the American Indian
population beginning with the twentieth century, and
with the dispossession of Indians from their lands,
were the beginnings of a small but steady increase in
the proportion of the population that lived in urban
areas. Less than one-half of one percent of the
American Indian population of the United States lived
in urban areas in 1900; by 1950, more than 13 percent
of the population lived in urban areas; at the time of
writing, well over half of the American Indian popu-
lation lives in urban areas, and the remainder live on
reservations or in rural areas. (Only about half of the
NativeAmericans inCanada live in cities, a substantial
increase from about one-third in the 1970s, and a mere
one-eighth in the early 1960s.) In part, this was a result
of American Indian servicemen and women returning
to cities rather than to small towns or rural areas
following World War II. It was also a result of the
mid-twentieth-century Bureau of Indian Affairs re-
location program that encouraged and assisted
American Indians to relocate to urban areas.

5. Nati�e Americans Today

The Native American population in the United States
and Canada experienced significant population re-
cover during the twentieth century. From the nadir
population of about 375,000 at the start of the
twentieth century, it increased to more than 3 million
by the end of the century. (See Shoemaker (1999),
Ubelaker (1988), and Thornton (2000) for consider-
ations of Native American population recovery.)
This occurred because Native American mortality
rates decreased, and fertility rates remained higher for
Native Americans than for the total population. It
also occurred because of changing census definitions
of Native Americans in the United States, whereby
individuals formerly classified as non-Native Ameri-
cans became classified as Native Americans through
self-identification in the censuses.

5.1 Tribal Membership

Most individuals self-identified in US censuses re-
ported a tribal affiliation. The largest reported tribal
affiliations are Cherokee, Navajo, Chippewa (Ojibwa),
Sioux, Choctaw, Pueblo, Apache, Iroquois, Lumbee,
and Creek. Not all of those in the Native American
population are actual members of Native American
tribes, however. Only about two-thirds of those self-
identified as Native American in the US decennial
censuses are actual members of one of the federally
recognized tribes or Alaskan Native Villages.

In Canada, the situation is different. There one must
be registered under the Indian Act of Canada to be an
‘official’ Indian. Categories of Indians there include
either status (or registered) Indians—those recognized
under the Act—and nonstatus (or nonregistered)
Indians—those who never were registered or gave up
their registration (and became ‘enfranchised’). Status
Indians, in turn, are subdivided into treaty and
nontreaty Indians. Canada also has the Metis, indi-
viduals of Indian and white ancestry who are re-
cognized as such but not legally recognized as Indians.
Most Canadian Indians are registered, however.

5.2 Distribution

Only about one-quarter of Native Americans in the
United States live on the more than 300 reservations
and trust lands in the United States. About half of
these live on the ten largest reservations (and trust
lands): Navajo Reservation (and trust lands); Pine
Ridge Reservation (and trust lands); Gila River
Reservation; Papago Reservation; Rosebud Reser-
vation (and trust lands); San Carlos Reservation; Zuni
Pueblo; Hopi Pueblo (and trust lands); and Blackfeet
Reservation. Conversely, about two-thirds of the
registered Indians in Canada live on more than 2000
reserves there.

According to census data, the states with the largest
Native American population are, in order, Oklahoma,
California, Arizona, New Mexico, Alaska, Wash-
ington, North Carolina, Texas, New York, and
Michigan. United States cities with the largest Native
American populations are New York City, Oklahoma
City, Phoenix, Tulsa, Los Angeles, Minneapolis-
St. Paul, Anchorage, and Albuquerque. Canadian
provinces with the largest number of Native Ameri-
cans are Ontario, British Columbia, Saskatchewan,
and Manitoba. And, there is now in Canada a new
Native-American-controlled province of Nunavut.

6. Anthropology and the Study of American
Indians

Europeans who colonized North American soon
developed intellectual interests in the native peoples
here. They had to explain where the natives came
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from, but they were also in awe of native customs and
cultures. Early explorers even sent Native Americans
back to Europe, so that Europeans could see them for
themselves. Eventually, prominent European scholars
such as Thomas Malthus and G. W. F. Hegel devel-
oped an interest in these people and sought to
integrate them into their study of human history,
although Malthus considered Native Americans as
‘wretched’, and Hegel thought they lacked history and
would disappear.

In the late nineteenth century, however, Lewis
Henry Morgan wrote of the native peoples of North
America, including his two classics, League of the Ho-
de-no-sau-nee, or Iroquois (1851) and Ancient Society
(1877). He argued that they were disappearing and
called for their study—documentation—before this
happened. Others, such as Emile Durkheim, Sigmund
Freud, Karl Marx, and Frederick Engels, also drew
upon Native American societies and cultures in their
writings. Although the interest here was decidedly on
social evolution—with Native Americans being at the
lower stages—intellectual interests changed in the
early twentieth century toward how individual ele-
ments in societies and cultures were integrated to form
a whole. Anthropology in the United States was now
separating itself from sociology and coming into its
own, with a decided interest in the native peoples
there. In California, for example, Kroeber heeded
Morgan’s earlier call and sought in the first decades of
the twentieth century to describe California Indians
before they disappeared, or changed their ways of life
fundamentally. In this regard, the well-known Ishi—
the so-called ‘last wild Indian’—became a person of
curiosity for Kroeber and others. Anthropology and
history soon rejoined forces at mid-century, however,
with the decided interest in studying Native Americans
using the newly developed idea of ‘ethnohistory.’

It was not too long before Native Americans became
more involved in setting research agendas about
themselves, and reacted against the study of them by
anthropologists. Many rallied around Vine Deloria
Jr.’s critique of anthropology in his Custer Died for
Your Sins (1969), and his depiction of anthropologists
as ‘anthros.’ Coinciding with this was the emergence
of Native American studies in colleges and universities
in the United States, and Native studies in Canadian
counterparts, as a reaction toward both anthropology
and the neglect of the study of Native Americans in
other disciplines (see Thornton 1998a).

At the time of writing, anthropology, Native Ameri-
can studies, and Native Americans have achieved a
truce, although an occasionally delicate one, in no
small part because anthropologists have gained a new
respect for Native Americans. Coinciding with an
increased degree of self-determination of Native
Americans in American society was the passage of the
National Museum of the American Indian Act in
1989, both creating a national museum at the Smith-
sonian Institution devoted to Native Americans, and

mandating the return of Native American human
remains and funerary objects held at the Smithsonian,
primarily in the National Museum of Natural History.
A year later, the Native American Graves Protection
and Repatriation Act was passed which mandated the
repatriation not only of human remains and funerary
objects from all institutions receiving federal funding
but also the return of Native American objects of
cultural patrimony and sacred objects. The Smith-
sonian, already required to repatriate human remains
and funerary objects, was exempt from this legislation.
However, the National Museum of the American
Indian Act was amended in 1996 to include the
required return of objects of cultural patrimony and
sacred objects held at the Smithsonian.

Smithsonian repatriation is monitored by a seven
member committee mandated by congress, and it is
required that the majority of its members be selected
from nominations submitted by Native American
tribes. Since its inception in 1990, it has been chaired
by Russell Thornton. To date, several thousand sets of
human remains and numerous cultural objects have
been returned to Indian tribes from the Smithsonian.
Included here are human remains from the Sand
Creek and Fort Robinson Massacres, Ghost Dance
shirts and other objects from the Wounded Knee
Massacre, and Ishi’s brain. (Among the thousands of
remains yet to be returned are Sitting Bull’s braid, cut
from his body at his autopsy and sent to the Smith-
sonian.)

These national repatriation laws and state laws as
well, have in turn forged new relationships between
museums, archaeologists, physical anthropologists
and ethnographers, and Native Americans (Thornton
1998b).

The study of Native Americans, by both non-native
and native scholars, in anthropology and other dis-
ciplines, will continue; however,NativeAmericans will
have an increasing role in determining what, how,
and by whom it is studied.

See also: Aboriginal Rights; Cultural Contact: Arch-
aeological Approaches; Ethnic Identity�Ethnicity and
Archaeology; Ethnicity: Anthropological Aspects;
Genocide: Anthropological Aspects; Hegemony:
Anthropological Aspects; Hegemony: Cultural; Holo-
caust, The
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North America, Archaeology of

1. Description of the Field

North American archaeology is defined as the study of
the archaeological record of North America’s past
peoples. The field involves the investigation of pre-
historic and historic Native American societies, the
non-Indian explorers and colonists they encountered,
and the development of the modern, pluralistic nations
of Canada, USA, and Mexico. The region is unrivaled
for the investigation of past hunter–gatherer societies
whose subsistence practices involved the harvesting of
wild plants and animals.

A sample of this diversity includes the hunting and
fishing peoples of the far north who developed
sophisticated toolkits of bone, antler, ivory, and stone
for subsisting in the tundra and boreal forest (Norton,
Dorset, Thule peoples); the maritime-adapted peoples
of southern California and the Northwest Coast who
resided in coastal villages, had access to ocean-going
canoes, and harvested a bounty of shellfish, fish, and

sea mammals from the ocean; the specialized hunters
of the Plains who pursued bison and other game over
thousands of years using an ever-changing assortment
of stone projectile points and hunting techniques; and
the foragers of the arid Great Basin who left behind a
detailed record of their technology and life ways over
many generations in rock shelters and caves (See Ames
and Maschner 1999, Frison 1991, Glassow 1996,
Madsen and O’Connell 1982, McGhee 1996).

North America is also noted for the study of native
peoples who practiced horticulture and lived in settled
communities. They include the peoples of the Eastern
Woodlands who constructed an impressive range of
burial mounds, temple mounds, and geometric ‘effigy’
mounds, participated in extensive trade networks, and
cultivated both indigenous and foreign crops (Adena,
Hopewell, and Mississippian peoples); the ancestors
of the contemporary Iroquois who constructed pali-
saded, long-house settlements in the Northeast; the
farming peoples of the Plains who settled the Missouri
River in villages comprised of large, earth lodge
houses, often protected by ditches and palisade walls;
the Pueblo dwellers of the plateau and highlands
Southwest who lived in masonry and adobe apartment
complexes and practiced elaborate religious obser-
vances in underground ceremonial chambers; and the
Hohokam peoples of the desert Southwest who lived
in large towns with ball courts and platform mounds
supported by an irrigation system with hundreds of
miles of canals (see Fagan 1995, Knight and
Steponaitis 1998, Plog 1998, Trigger 1986).

North American archaeology also involves the
study of Spanish, Russian, English, and French
colonial sites, as well as later mining communities,
plantations, ranches, and towns. An increasing num-
ber of studies are focusing on the history of the
modern State using the combination of archaeological
remains and texts (Deetz 1996, Milanich and Milbrath
1989).

The immense region of North America is often
subdivided into smaller geographic areas for study.
The authoritative Handbook of North American
Indians published by the Smithsonian Institution in 20
volumes subdivides North America into 10 geographic
areas: Arctic, Subarctic, Northwest Coast, Plateau,
Plains, Northeast, Southeast, Great Basin, California,
and Southwest (see Fig. 1). Each area is characterized
by its own history of research, archaeological societies,
avocational groups, scientific journals and meetings,
and regional textbooks. The archaeology of each area
is often divided into three broad periods (prehistoric,
protohistoric, historic). The prehistoric period en-
compasses many thousands of years of native cultures
prior to evidence of early European contact. The
protohistoric period refers to the temporal interval
when the effects of European contact were first being
felt on native populations (Euro�Asian diseases,
trade), but prior to permanent European settlements.
The historic period begins when European colonies
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Figure 1
Geographic areas of North American archaeology (Source: Washburn 1988. Handbook of Nati�e American Indians,
Vol. 4: History of Indian-White Relations. Copyright by Smithsonian Institution Press)

first became established in an area, and regularized
interactions between natives and Europeans took
place.

2. History of North American Archaeology

North American archaeology did not develop into a
true scholarly enterprise until about 1850. The primary
catalyst was the creation of the Smithsonian Insti-

tution in 1846, as well as the founding of the Peabody
Museum of Harvard University in 1866. Both insti-
tutions sponsored pioneering fieldwork and publi-
cation programs. But it was the establishment of two
arms of the Smithsonian Institution (the National
Museum and Bureau of Ethnology) in 1879 that made
a lasting legacy to the field. A concerted effort was
made to study the traditional practices of Native
American peoples before they were inundated by
Western technology. A four-field anthropological
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approach was initiated that involved fieldworkers in
the study of native languages (linguistic anthro-
pology), the investigation of contemporary native
communities (ethnography), the examination of
Native American biological diversity (biological
anthropology), and the documentation of past native
peoples through the study of prehistoric and historic
artifacts (archaeology). Classic examples of this hol-
istic anthropological approach include the debunking
of the ‘mound builders’ myth by Cyrus Thomas, who
demonstrated that the prehistoric mounds of the
Eastern Woodlands were constructed by Native
Americans and not by lost ‘civilized’ peoples, and the
innovative research of F. H. Cushing and J. W.
Fewkes among the Pueblo peoples of the American
Southwest. Smithsonian scholars were also notable in
setting the standards of rigorous scientific research
that continue today, such as those developed by
William Henry Holmes and Ales� Hrdlicka to evaluate
the age of early human remains.

The growth of the field really began during the first
part of the twentieth century when other institutions
began sponsoring archaeological programs. Many of
the field and laboratory methods that distinguish
North American archaeology today were first de-
veloped or refined at this time by such scholars as Max
Uhle in California, Nels Nelson and A. V. Kidder in
theAmerican Southwest, James Ford in the Southeast,
and H. B. Collins in the Arctic�SubArctic. Excava-
tions were undertaken using either arbitrary levels or
natural�cultural strata, and regional chronologies
were generated based on the stratigraphic relationship
of time-sensitive artifacts, such as projectile points and
decorated ceramics. Seriation was also employed to
time-order artifacts from the earliest to the latest, thus
providing a relative chronology for sites and areas.

The holistic anthropological perspective distin-
guished the North American field from archaeological
practices in Europe. Most notable was the use of direct
historic analogy and the direct historical approach by
North American scholars. The former employs eth-
nographic observations of native communities to
generate interpretations of nearby archaeological re-
mains left behind by their ancestors. The direct
historical approach, originally advocated by Duncan
Strong and Waldo Wedel in the Plains and Robert
Heizer in California, is a more sophisticated program
that examines the dynamics of culture change and
persistence among native societies over many gener-
ations. Multiple lines of evidence (archaeological,
historical, ethnographic, linguistic, biological data)
are employed to study native cultural developments
over the prehistoric, protohistoric, and historic
periods.

Since 1950, North American archaeology has wit-
nessed three theoretical perspectives that have each
contributed greatly to the current state of the field. The
first, culture history, developed hand-in-hand with the
construction of regional chronologies in the early

decades of the twentieth century. It involved cultural
classifications of archaeological remains into time–
space units. Temporal units outlined the normative or
typical settlement layouts, house shapes, artifact types,
and subsistence practices for a local region over time.
With the advent of radiocarbon dating and dendro-
chronology (tree ring dating), calendar dates could be
assigned to each cultural period. Local regions with
similar cultural traits were then grouped together into
broader geographic areas or culture areas. The current
division of North American archaeology into 10
geographic areas is a direct consequence of cultural
historical reconstructions.

The second perspective, ‘processual’ or ‘new’ ar-
chaeology in the 1960s and 1970s, continues to be a
major influence in North American archaeological
method and theory. Identified with Lewis Binford
and his followers, this program stressed cultural
evolutionary models, formal hypothesis testing, ex-
planation of cultural processes, and the ecological
adaptations of humans to the environment. Processual
archaeology provided a new impetus for re-examining
hunter–gatherer societies, and for examining the evo-
lutionof ‘complex’politicalandreligiousorganizations
in many areas of North America.

The third perspective, ‘postprocessual’ archae-
ology, was inspired by British and American scholars
in the 1980s and 1990s whose field research was largely
outside North America. Unlike culture history and
processual archaeology that were nurtured and de-
veloped in North America, the impact of post-
processual archaeology has been somewhat muted.
The major contributions to date include the growing
importance of historical analyses, the employment of
multiscalar approaches, and the broadening of topics
to include studies of gender, ideology, identity forma-
tion, and so on. (For more detailed treatments on the
history of North American archaeology see Trigger
1990, Willey and Sabloff 1995.)

3. Current State of North American Archaeology

The field is currently in transition. The number of
archaeologists has grown substantially since 1950, and
employment opportunities have changed dramati-
cally. While most archaeologists were once associated
with universities or museums, the vast majority are
now employed by the private sector. This was pri-
marily the result of federal and state legislation enacted
since 1966 that provides protection, management,
and oversight to archaeological remains on public
lands (e.g., see Cultural Resource Management
(CRM): Conser�ation of Cultural Heritage). Aca-
demic (museum and university) archaeologists now
comprise the smallest group of practicing profes-
sionals. The largest group are those working for
cultural resource management (CRM) firms under-
taking ‘contract’ research in accordance to federal,
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state, and local laws, followed by archaeologists
employed by federal and state agencies to oversee the
management of public lands and cultural resources.
The passage of NAGPRA (Native American Graves
Protection and Repatriation Act) in 1990 has given a
legal voice to Native Americans about the disposition
of human skeletal remains and associated funerary
artifacts in museums and the conduct of archaeo-
logical research on federal lands (e.g., see Archae-
ology, Politics of).

North American archaeology is becoming increas-
ingly specialized, in large part because of the rapid
growth of the field, the geometric increase of in-
formation resulting from CRM research, and the
greater difficulties of obtaining field permits. Long
gone are the days when one individual or institution
could control or synthesize all the pertinent infor-
mation for the entire field. Most archaeologists now
focus their research in one of the ten geographic areas,
and many confine their field work to considerably
smaller areas of specialization.

What integrates North America archaeology as a
field today are its shared historical roots, common
research problems and methods, and political
concerns about future funding, the protection
of archaeological sites, and continued access to the
archaeological record. The major research problems
that crosscut the field include: (a) the study of early
human antiquity, (b) documenting and understanding
the diversity of hunter–gatherer societies, (c) consider-
ing the processes and implications of horticulture, (d)
examining the organization of ‘complex societies’
characterized by powerful chiefs and religious special-
ists, and (e) understanding how native peoples
responded to different kinds of colonial institutions
(mercantile,military, religious), and how the outcomes
of these encounters directed cultural developments in
postcolonial contexts.

Perspectives on the early peopling of North America
are rapidly changing as new discoveries are made
(especially in South America). The model of Clovis
‘big game’ hunters crossing the Bering Land Bridge
and entering North America approximately 11,500
years ago is giving way to new scenarios. Current
thinking suggests that multiple migrations by land and
possibly even sea may have taken place many gener-
ations earlier by peoples from diverse homelands
(e.g., see Meltzer 1993).

Theoretical perspectives of evolutionary ecology
and optimal foraging models are now employed in the
study of hunter–gatherers, especially in the Great
Basin and California, where human adaptations to
different cultural and natural landscapes are con-
sidered (Madsen and O’Connell 1982). Great strides
have been made in understanding the kinds of in-
digenous plants (e.g., sunflowers, sumpweed) domesti-
cated in the Eastern Woodlands, as well as the spread
and local adaptations of corn agriculture in the
Northeast, Southeast, Southwest, and Plains (Smith

1992). Innovative models are being tested on the
sociopolitical organizations, religious practices, ideo-
logical structures, and gender relationships in pre-
historic Mississippian, Hohokam, Iroquoian, and
Pueblo societies (Knight and Steponaitis 1998, Plog
1998; see also Chiefdoms, Archaeology of). Con-
siderable work is now being devoted to the study of
Spanish, French, English, Russian, and American
settlements, and the development of the modern
capitalistic state (Deetz 1996, Milanich and Milbrath
1989, Trigger 1986; see also Cultural Contact:
Archaeological Approaches).

4. Future Directions

The field will continue to change rapidly in the next
few years. Women will make up the majority of
archaeologists, and an increasing number of under-
represented minorities will be recruited to join its
ranks. One impact of NAGPRA is that more con-
certed efforts will be made to train Native Americans
as professional archaeologists. Public education and
outreach programs in archaeology will multiply, and
competition for archaeological funding from govern-
ment and private sources will no doubt increase. As
more stringent efforts are made to protect and manage
archaeological sites on public lands, noninvasive field
methods will be refined and greater emphasis will be
placed on the study of existing archaeological collec-
tions in museums and other repositories. Undoubt-
edly, new research problems will be addressed. One
issue stimulated by NAGPRA is how to define
legitimately cultural affiliations between archaeo-
logical remains and contemporary tribal groups (see
Fagan 1995 for an excellent synthesis of North
American Archaeology, Thomas 1994 also provides
an excellent discussion of the field along with museums
and sites that can be visited).

See also: Historical Archaeology; Horticultural Socie-
ties; Hunter–Gatherer Societies, Archaeology of
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North America: Sociocultural Aspects

For five centuries peoples from Europe and Africa and
those native to the New World have interacted in
North America within continually shifting spatial and
political arrangements. From the mid-nineteenth cen-
tury onward these interactions became more complex
following abolition of slavery, incorporation of Latin
American populations of variously mixed ancestry,
immigration from Asia, a closed settler frontier, and
expanded citizenship rights for people of color and
women. Sociocultural anthropologists have studied
communities, subgroups, issues, and processes within
this multicultural landscape through ethnographic
fieldwork and by ‘upstream’ ethnohistorical research.
They have also formulated more wide-ranging conclu-
sions about structures of power and trajectories of
change.

1. Colonial and Early National North America

Some five million or more speakers of hundreds of
tongues (belonging to at least six language families)
inhabited native North America in the 1490s when
English, French, and other Western Europeans began
to explore southward along the Atlantic coast from

Labrador, and Spaniards northward from Florida,
and later Mexico. By 1800 the more than four million
whites and one million blacks living on the eastern
seaboard far outnumbered the remaining 600,000
Native Americans, most of them now beyond the
‘frontier’ of white settlement. This demographic re-
versal involved free migration from Europe, enforced
transportation from West and Central Africa, and
massive population decline among American
‘Indians.’

New World peoples bore no immunity to Old World
diseases, and scores of smallpox, cholera, influenza,
and other epidemics decimated them. Moreover, a
cycle of change set in motion by the fur trade led to
warfare over hunting and trading territories, and
devastation from European-introduced guns and al-
cohol. In addition, permanent mixed farming in the
north and middle colonies, and plantations in the
south, left decreasing room for Native American
corn–bean–squash swidden agriculture. The first
Indian reservations were created in New England
during the 1600s, and following the independence of
the United States in 1783 (Canada remained a British
dependency), Indian policy was placed in the De-
partment of War. In 1830 the Indian Removal Act
authorized the US president to relocate eastern groups
west of the Mississippi River; overt ethnic cleansing
later occurred in Texas where entire peoples were
exterminated, and in California where numerous
shootings and massacres followed the 1849 Gold
Rush.

Unlike Indians, whose thinning numbers were
welcomed by white settlers, African-Americans were
induced to multiply, particularly after the overseas
slave trade became illegal in 1807, and by 1850 their
numbers reached 3.6 million. Of diverse languages and
cultures (like the Indians), they were not deliberately
divided by ‘tribe’ but rather experienced pressure to
acculturate into a homogeneous enslaved population.
African languages, and most now-unpracticed skills
and conventions of African forms of life, were lost.
The scattered free black populations, amounting to
400,000 by 1850, were all English speaking, though
traces of Africa remained in music, folkcrafts and lore,
and interpersonal behavior.

As elsewhere in the New World, numerous white
males impregnated enslaved African women, but in
North America a ‘one drop rule’ prevailed under
which any known African ancestry classified a person
as black, a situation that persisted after slavery and
into the present. White and black North Americans
became accustomed to observing a range of skin
colors and facial features within the ‘Negro’ or
‘colored’ population, and to detecting African an-
cestry among light-skinned persons who were mem-
bers of black communities or who attempted to ‘pass’
into the white population (Harris 1964).

White North Americans numbered 20 million by
1850. Mainly of British Isles origin, they included
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other northern Europeans who by the 1800s had
‘melted’ into the English-speaking majority, but also a
persisting French-speaking Canadian enclave. (Spain
was displaced from Florida in 1819.) The northern and
mid-Atlantic family-farm pattern accompanied whites
expanding into the ‘middle west’ between the original
colonies and the Mississippi River, and steadily shifted
from subsistence to market production (mainly of
wheat); large-scale white-owned commercial planta-
tions worked by enslaved blacks spread across the
south to Texas, interspersed with ‘poor white’ small-
holdings on less productive land.

Along the Atlantic coast, industrial production in
mill-towns and urban factories proliferated during the
early nineteenth century. Some skilled artisans and
inventors joined commercial investors in a solidifying
capitalist class, while others, with laborers, deskilled
‘mechanics,’ and farm-family offspring, moved into a
proletarianizing and geographically mobile working
class; smaller numbers of clerks, now located in offices
separated from workplaces, fell in between. White
lifestyles increasingly diverged by class, especially for
women—upper-class women managed household
staffs, family visits, and charity efforts; working-class
women performed the tasks of reproducing male
labor, and often worked for wages or took in boarders
as well. By the 1840s a moralistic evangelical Chris-
tianity was entrenched that extolled the rich for their
successes, sanctified hierarchy, and blamed the poor
for their own condition (Wallace 1978).

2. 1850s–1920s: Red, Black, and White Americas
Engaged

In 1851 Morgan published his League of the Ho-
de-no-sau-nee, or Iroquois; combining fieldwork, a
comparative perspective, and theoretical interests in
political organization, this book was the first full-scale
anthropological ethnography. Though Morgan in-
cluded sections on ‘intercourse with Europeans’ and
‘future destiny of the Indian,’ the volume concerned
primarily Iroquois institutions and customs, in par-
ticular the dispersed matriclans (or ‘tribes’) and the
overarching council of sachems uniting the five Iro-
quois ‘nations.’ Morgan, however, devoted a chapter
to ‘The New Religion’ proclaimed by Handsome Lake
five decades earlier, a revitalization movement (Kehoe
1989) formed in the wake of depopulation, conquest,
and reservation life.

Further ethnographies of Native American institu-
tions and customs did not follow until the US Bureau
ofAmericanEthnologywas created in 1879, andworks
on the Zuni by Cushing, Omaha by Dorsey, and Inuit
and Kwakiutl by Boas appeared in the 1880s and
1890s. Meanwhile, the buffalo-hunting Plains culture,
itself a post-1600 development following the diffusion
of horses from Spanish Mexico, were being harried
out of existence by settlers, soldiers, receding reserva-

tions, andnineteenth-century epidemicswhich reduced
the US Native American population to its nadir of
250,000 in 1890. That year more than 150 Sioux were
killed at Wounded Knee by US troops, Indian
resistance ended, and the frontier ‘closed’ (Kehoe
1989). Most studies of Native Americans published
through the 1920s were ‘salvage ethnography’ aimed
at reconstructing prereservation lifeways, but an ex-
ception was Radin’s Autobiography of a Winnebago
Indian (1920). This ‘life history’ followed a man born
about 1880 from his Wisconsin youth of hunting,
canoe travel, and fast-induced vision questing, to an
adulthood of craft sales to whites, farm and railroad
wage labor, wild west show employment, federal
annuity payments, alcoholism, attacks from whites,
imprisonment, and conversion to the Christian-influ-
enced pan-Native American peyote religion.

In 1887, attempting to transform reservation land
tenure from collective to private ownership, Congress
had passed the Dawes Act which defined as ‘Indian’
only persons who were at least ‘half bloods’ (later
replaced by a ‘one-quarter blood quantum’ standard);
Native Americans’ own kinship and participation-
based criteria of societal membership were nullified
(Jaimes in Gregory and Sanjek 1994). This restrictive
logic of who could be Indian contrasted with the ‘one
drop rule,’ which was ratified in the 1896 Plessy vs.
Ferguson Supreme Court ruling that Louisiana could
compel a white-appearing, one-eighth black passenger
to ride on ‘colored’ railroad cars, and which legalized
racial segregation for the next six decades.

Following the abolition of slavery and bestowal of
citizenship on African-Americans after the Civil War,
oppression in southern states had intensified, lynching
proliferated, and racial segregation expanded. The
first ethnography of black Americans, The Phila-
delphia Negro (1899) by DuBois (Baker 1998), was
influenced by the British and American urban survey
and settlement house movements, and reflected its
author’s training in history as Harvard’s first black
Ph.D. It depicted life in an inner city neighborhood,
relations between southern migrant and northern-
born African-Americans, and the ever-present realities
of white–black inequality; extensive interviews were
combined with participant observation on ‘the func-
tion of the Negro church’ and ‘social classes and
amusements.’

Inspired by the same sources as DuBois, sociocul-
tural research on white North Americans and Euro-
pean immigrants (39 million had arrived in the US and
Canada between 1850 and 1924) began a dozen years
later at the University of Chicago. There monographic
studies continued through the 1930s of itinerant ‘hobo’
workers, youth gangs, dancehall employees and pat-
rons; Poles, Jews, French Canadians (and Mexicans
and Chinese); and central city ‘gold coast’ apartment,
artist colony, and rooming house dwellers. The first
participant–observer community study—of Muncie,
Indiana, a town of 35,000, and 85 percent ‘native white
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of native parentage’—was conducted in 1924–5; cred-
iting anthropologists Rivers and Wissler for its holistic
methodology, Middletown (Lynd and Lynd 1929)
detailed work, family life, education, leisure, religion,
and government in this glass industry-dominated
town.

During the 1850s–1920s decades, Mexicans incor-
porated into the US after the 1846–8 Mexican–Amer-
ican war, as well as later cross-border immigrants,
were illegally denied political rights by being classified
as ‘Indians,’ who collectively were granted US citi-
zenship in 1924 (Menchaca 1993). Puerto Ricans, US
subjects since the 1898 Spanish–American war, be-
came citizens in 1917; and during this widening of the
citizenship pool, women achieved the right to vote in
1920. Asian immigration was severely restricted after
1882, and naturalization denied; it was not until 1952
that all Latin American and Asian immigrants were
permitted to become US citizens.

3. 1930s–WWII: Projects and Regions

Coordinated teams and research schemes marked the
energetic North American ethnographic fieldwork of
the 1930s and early 1940s. Warner during 1930–5 led a
Harvard team studying ‘Yankee City’ (Newburyport,
Massachusetts), a town of 17,000, and authored five
volumes (condensed in Warner 1963). He identified a
six-tiered status system of ‘social classes’—the ‘upper-
upper’ old-family aristocracy, and ‘lower-upper’
newly-wealthy (together just 3 percent of Yankee
City); ‘upper-middle’ professionals and managers (10
percent); the ‘lower-middle’ and ‘upper-lower’ ‘level of
the common man’ (together 61 percent); and the
‘lower-lower’ poor (25 percent). While later criticized
for presenting a top-down view (the common man
admittedly made fewer distinctions), Warner and
colleagues did document social class in town geogra-
phy, associations and cliques, churches, aspirations of
non-Yankee white immigrant groups, politics, and
public ceremonies.

A more intensive, if one-person, study of an im-
migrant and second-generation Italian neighborhood
in Boston was conducted by Whyte during 1936–40,
with advice from veterans of the Yankee City team.
Perhaps the richest of all North American ethnogra-
phies, it challenged the ‘disorganized slum’ model of
Chicago sociology, and focused on unemployed ‘cor-
ner boys’ in their 20s, their ‘college boy’ rivals, and
gambling racketeers with ties to police and machine
politics. (For the 1955 edition of Street Corner Society
Whyte added a revealing 80-page autobiographical
appendix on research methods.) Meanwhile, Warner
initiated a team study of ‘Jonesville,’ a mid-western
prairie town; despite the absence of upper-uppers and
only two ethnic groups—Norwegians and Poles—the
findings were similar to Yankee City, and Warner
highlighted national similarities at ‘the level of the

common man,’ now valorized by service in World War
II.

The third leg of Warner’s regional comparative
scheme was a study of Natchez, Mississippi, a half-
white, half-black trade center with an 80 percent black
rural hinterland. In 1933–5 he dispatched one white
and one African-American couple to study its two
‘color-castes,’ as Warner termed the polarized racial
structure which he contrasted with the individual and
group class mobility available to white ethnics. In his
view, the emerging three-tiered class structure among
blacks was overshadowed by race; in the future, he
proposed, black education and wealth levels would
approach the more elaborate, six-tiered white class
structure, and then the caste bar to intermarriage
might erode (Warner in Davis et al. 1941). North
America was (and is) not there yet, and his students
documented how interpersonal etiquette and econ-
omic and political institutions, legally and extralegally,
operated to maintain white dominance.

Warner also sponsored a studyofAfrican-American
life in Chicago conducted by a predominantly black
team during 1935–8. Acknowledging inspiration from
DuBois, the resulting 800-page volume, Black Metro-
polis, surveyed northward migration; the ‘color-line’ in
housing, employment, marriage, and public accom-
modations; black upper, middle, and lower class life;
and Chicago’s ‘intricate web of families, cliques,
churches, and voluntary associations,’ concluding that
‘Negroes do not usually think of their institutional life
as something ‘‘inferior.’’ In fact, they express con-
siderable pride in it’ (Drake and Cayton 1962).

A comparative project of rural community studies
conducted under the US Bureau of Agricultural
Economics’ auspice during 1939 (Leonard et al. 1978)
included four variants of the white family-farm pat-
tern: small-scale New Hampshire dairymen (and their
underemployed working-class ‘floater’ neighbors);
Iowa commercial feed-grain and livestock growers;
capital-intensive Kansas wheat producers employing a
plethora of specialized machinery; and low-tech Penn-
sylvania Amish pietists whose agrarian innovations
over two centuries had diffused widely in Europe and
North America. Two other studies documented in-
equities faced by Spanish-speaking New Mexicans
displaced from stock-grazing lands by intrusive
Anglos, and a racially-segregated Georgia county
where white dairy-farm owners offered ‘milk-hand’
employment to the black local majority of tenant
cotton-farmers barely surviving in the post-boll weevil
economy. Everywhere New Deal farm assistance and
job programs were intrinsic to rural life, and except for
the Amish, New Mexicans, and black Georgians, the
same radio programs, popular music, and movies
enjoyed nationwide had displaced locally-produced
entertainment.

Following Mead’s 1930 participant–observer study
of contemporary Omaha reservation life, accultura-
tion research on Native Americans blossomed at
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Columbia University, and also at the University of
Chicago where an Indian Education, Personality and
Administration Project begun in 1941 resulted in
several monographs with strong acculturational and
psychological content, emphases evident as well in
Native American life histories produced by Yale
anthropologists. A number of white participants in the
Warner and Native American research schemes were
among the 21 anthropologists employed as adminis-
trators and researchers by the War Relocation Auth-
oritywhich during 1942–6 supervised 10 concentration
camps for 110,000 Japanese American citizens and
their Japan-born parents. (Canadians of Japanese
ancestry were also incarcerated.) Coincident with the
beginnings of ‘applied anthropology’ in US industry
and government administration, this wartime episode
led to no sustained anthropological focus on Asian
Americans during the next two decades, but did
generate persisting questions about fieldwork ethics
and responsibilities (Starn 1986).

4. Postwar to 1950s: Corporatism and
Stocktaking

While Warner had studied the takeover of a Yankee
City factory by a national company, and Bureau of
Agricultural Economics rural fieldworkers docu-
mented mass media influence, only after World War II
did corporate power and mass culture became central
topics in sociocultural fieldwork. Unfortunately, how-
ever, the volume of North American research now
shrank as anthropologists had greater funds and
opportunities to do research abroad.

In rural California, Goldschmidt (1978) contrasted
the dampening of community life by corporate agri-
business with the greater civic participation and lesser
economic and racial stratification in locales charac-
terized by family farms. Large-scale production in fact
depended on federally subsidized irrigation which
by law was intended for family-size units; when
Goldschmidt’s findings threatened their noncompliant
water use, agribusiness growers employed political
influence to vilify and suppress his (and other rural)
research, and to maintain control of irrigation re-
sources. (By 1975 the number of US farms had fallen
from 6.5 million in 1920 to 2.8 million, ‘vertical
integration’ of the food industry through production
contracts between corporations and family farms was
widespread, and low-wage, proletarianized farmwork
was on the increase.)

Powdermaker (1950) studied movie producers,
writers, directors, and actors during a year of fieldwork
in Hollywood, focusing on the ‘big five’ studios’
decisions about film content. Concerned with the
‘models for human relationships’ and ‘folk heroes’
presented to the mass North American audience, and
the frustration of creativity within the industry, she
identified the sources of power behind the ideological

messages and standardization in Hollywood’s ‘as-
sembly line’ films: conservative Christian censors who
threatened boycotts and profit-motivated ‘front office
executives’ dedicated to least-common-denominator
formulas. Since the vertically integrated studios also
controlled film distribution, their decisions determined
what was seen.

During the 1950s more and more food products and
films were consumed in burgeoning suburbia. (By
1970 more North Americans lived in suburbs than in
cities.) Studies appeared of working and lower-middle
class Levittowners, and of upper-middle class ‘exur-
banite’ and ‘organization man’ commuters. The
richest of these ethnographies, Crestwood Heights
(Seeley et al. 1956), described an affluent Toronto
suburb where households valued privacy and pos-
sessions, leisure and vacation activities were tightly
scheduled, gender differences between career-centered
husbands and home-centered wives were magnified,
and parents and child-rearing experts encouraged
‘responsible’ adult-like child behavior, which the
schools reinforced.

In 1955 the American Anthropologist, North Ameri-
ca’s leading anthropology journal, published a special
issue on ‘The USA as Anthropologists See It’ (Lantis
1955). Arensberg placed the harvest of 1930s–1940s
community studies within a historical and regional
typology, and outlined the emerging metropolitan-
area configuration of central city and suburbs.
Schneider and Homans stressed the impact of class
mobility on cognitive kinship maps. Several authors
(most ingeniously Mason) assayed writings on Ameri-
can national character and values, but none tied the
‘traits’ of independence, competition, conformity,
faith in progress, and professed equality of oppor-
tunity to their white, male, and frontier�family-
farm�business-owner roots; nor did they discuss
alternative values of women, workers, people of
color, and pietists who were denied realization of,
denigrated by, or rejected this ‘dominant value profile
of American culture’ (see Spindler and Spindler 1983,
Mullings 1997, Wallace 1978). Japanese and Mexican
Americans were ‘ethnic groups’ like Poles and Jews;
African-Americans were not; and Native Americans
surfaced only in an article on language. Little in this
1955 special issue presaged what the 1960s were about
to unleash.

5. 1960s–1980s: Subcultures, Ethnicity, Di�ersity,
and Power

The rebirth of North American ethnography in the
1960sbeganwith adozenbooks onAfrican-Americans
(Hannerz 1975); if offering narrower views of black
class differences than DuBois or the 1930s studies, this
work was attuned to the movement for racial equality,
and answered a call for ‘relevance’ within anthro-
pology. Ethnographies of Mexican Americans, Puerto
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Ricans, urban Indians, schools, and crime followed in
the 1970s, and of workers, health care settings, gays
and lesbians, white ethnics, rural life, homeless per-
sons, and immigrants in the 1980s. Aims and theor-
etical frameworks varied as political and policy inter-
ests, and in-group documentation and vindicationist
goals, intersected with undercontextualized notions of
‘subcultures’ and ‘adaptive strategies’ in the 1960s, an
ethnicity boom in the 1970s, and exploration of
gender, sexual, generational, occupational, and re-
ligious cultural diversity in the 1980s. Expertly crafted
ethnographies—new classics—appeared concerning
mentally retarded adults by Edgerton, alcoholic ‘ur-
ban nomads’ by Spradley, a school principal’s milieu
by Wolcott, dying children by Bluebond-Langner,
male factory workers by Halle, Japanese American
kinship byYanagisako, and female hospital employees
by Sacks. Between 1980 and 1992, Moffatt estimated,
the volume of research on North America (excluding
Native Americans) surpassed all that had come before
(Moffatt 1992, Spindler and Spindler 1983).

In addition, established anthropological interests in
family and kinship, and new ones spurred by the 1970s
feminist movement, received attention. Clark and
Anderson (1967) pioneered ethnographic research on
the growing elderly population, redefining this ‘social
problem’ to include study of kinship and friendship
networks, lifecycle transitions, counterproductive
American values, medical and economic institutions,
andpolitical advocacy.Reacting to a spate of cognitive
studies of American kin terms, Schneider’s contro-
versial American Kinship (1968) distilled the ‘enduring,
diffuse solidarity’ of ties among relatives by blood and
by law, here understood as ‘a system of symbols, and
not ... at any other level.’ (A little-known 1975 volume
usefully analyzed his empirical kinship data.) Rapp
(1987) synthesized historical, ethnographic, and fem-
inist writings to clarify work, exchange, and gender
patterns among poor, stable wage-earner, affluent
middle-class, and transgenerationally-wealthy house-
holds and families; an efflorescence of research ex-
panded this terrain during the 1980s (Ginsburg and
Tsing 1990), demonstrating that ‘gender is not just
about women; it is about the social relationship
between men and women and the ... cultural con-
struction of femininity and masculinity’ (Mullings
1997).

Religion, a topic of passing attention in many
ethnographies,was the focus of Sinha’s research (1966)
in mid-western ‘Mapletown,’ one of few studies in the
US or Canada by a non-North American anthro-
pologist. Noting how Christianity was intertwined
with American patriotism as well as class-stratified by
denomination, he contrasted its ‘rigid’ and ‘attenu-
ated’ qualities with the more transcendental and
pervasive Hinduism of his native India. (By 1980,
Hinduismwas an ethnographically documentedNorth
American religion.) Fundamentalist Christians were
less than 5 percent in Mapletown, but their increasing

national numbers and influence by the 1980s drew the
attention of Spuhler (1985), who analyzed the beliefs
and organization of Bible-based ‘scientific creation-
ism,’ a viewpoint endorsed by President Ronald
Reagan and accepted by 44 percent of Americans, and
Harding (1987), who studied the politically activist
Moral Majority, focusing on the ideology and process
of ‘born again’ conversion, and on anti-abortion
efforts.

A plea to ‘study up’ into government and corporate
bureaucracies, the upper classes, and the organization
and abuse of power in the US—a call for an an-
thropological political economy to anchor reborn
ethnographic energies—was registered by Nader
(1972); for Canada, see Hughes (1964) and Sweet
(1976). A fascinating commentary on these issues was
the ‘fleeting glimpses of America’ of Fei, a Chinese
anthropologist whose 1979 visit to the US was his first
since 1944. Fei noted the now dominant, and federally
subsidized, automobile–highway–supermarket–sub-
urb complex; telephone communication organizing
personal life; computerization of information, and of
public and private decision-making; the rise of tech-
nical and managerial personnel to comprise one-
quarter of the labor force; the power of government’s
corporate-contractors; the one-sixth of Americans
below the poverty line; persisting and disproportionate
unemployment among African-Americans; and a
shortage of ‘scholars who are trying to understand the
entire society.’ As the 1980s closed, Nash (1989) came
nearest to absorbing Nader’s charge and Fei’s obser-
vations in her historically-attuned,well-contextualized
ethnography of downsizing and gentrification in a
Massachusetts factory town.

6. 1990s–Twenty-first Century: Transitions and
Polarizations

By the year 2080, the historic white US majority will
fall below 50 percent, and people of color will comprise
the majority. Rising intermarriage rates for whites,
Latin Americans, Asians, and blacks will complicate
government-imposed categories of race and ethnicity,
while continuing immigration will replenish ethnic
and racial populations. Against the rising pace of
multiracial, multiethnic encounter, wealth is more
polarized than ever before, and white migration from
cities and coasts to suburbs and interior states is
dividing the white population (Sanjek 1998). Coun-
tering the 1950s and 1970s emphases on ethnicity,
historically-grounded understandings of the racializa-
tion of blacks, Latin Americans, and Asians in North
America underscore the value of both race and
ethnicity as analytic concepts (Gregory and Sanjek
1994, Menchaca 1993), a position advocated by
Warner in the 1930s. The situation of Native Amer-
icans remains unique: while populations are growing,
intermarriage rates exceed 50 percent, and, paradoxi-
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cally, as Native American languages face extinction,
control of reservation land in the US, and both rights
and acreage in Canada, are increasing.

Ethnography in the twenty-first century will con-
tinue to focus on rights and representations—work-
place and language rights of immigrants, civil rights of
sexual minorities, rights to healthcare for the elderly
and poor, rights to adequate education for children,
‘taxpayers’ rights for the affluent, rights for Christians
opposed to abortion and evolution, housing and
employment rights for African-Americans, ‘color-
blind’ rights for whites in an increasingly color-full
North America—and representations by corporate
mass media, by school curricula and cultural institu-
tions, by grassroots protestors and their advocates,
and by members of diverse constituencies themselves
(Mullings 1997, Zavella in Gregory and Sanjek
1994).
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R. Sanjek

Nosology in Psychiatry

A nosology is a classification of disease (from the
Greek words nosos, disease, and logos, discourse),
whereas a taxonomy is a classification of animals or
plants. A nomenclature is simply an approved list of
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categories or titles. In order to constitute a classifi-
cation its categories must be mutually exclusive and
jointly exhaustive, and may have other formal
relationships to one another as well, being arranged
either in tiers or in a hierarchy.

1. History: From Hippocrates to the 1940s

For at least the last 2,500 years most generations of
physicians, and several philosophers, have produced a
nosology. Usually this was not because they were
preoccupied with classification. It was because a
nosology almost inevitably reflects the range and
variety of diseases recognized by its authors, the extent
of their clinical experience, their assumptions or
knowledge about etiology, and their familiarity with
or ignorance of the detailed manifestations of illness.
Nearly all these nosologies have incorporated several
categories of what we now regard as mental disorder,
thereby demonstrating that their authors regarded
these disorders as diseases to be treated by physicians,
and usually with the same range of assumptions about
causation and treatment as other diseases.

It is apparent from the corpus of writings attributed
to him, that Hippocrates recognized at least six
different forms of mental illness:

(a) Phrenitis (acute mental disturbance with fever),
(b) Mania (acute mental disturbance without fever),
(c) Melancholia (chronic mental disturbance),
(d) Epilepsy,
(e) Hysteria (convulsions and other paroxysmal

symptoms), and
(f) Scythian disease (cultural transvestism).
His contemporary, Plato, on the other hand, dis-

tinguished between Natural Madness originating in
physical disease and several kinds of Divine Madness
(Prophetic Madness given by Apollo, Religious Mad-
ness given by Dionysus, Poetic Madness inspired by
the Muses, and Erotic Madness inspired by Aphrodite
and Eros).

Many of the nosologies developed over the next
2,000 years are listed by Menninger (1963). Most were
fairly simple and incorporated Hippocrates’ categories
of mania, melancholia, and epilepsy. Others, like those
of Boissier de Sauvages and William Cullen at the end
of the eighteenth century, contained several hundred
categories of disease arranged in tiers mimicking the
orders, genera, and species of plants. Only in the
nineteenth century, with the emergence of physicians
specializing in the treatment of insanity (known as
alienists), did separate classifications of mental illness
start to appear. They quickly proliferated, however,
because every self-respecting alienist, and certainly
every professor, produced his own nosology, some
based on behavioral differences, others on presumed
differences in etiology, others on psychological dif-
ferences, some on a mixture of all three. Indeed, as a
medical historian subsequently observed, ‘to produce

a well-ordered classification almost seemed to have
become the unspoken ambition of every psychiatrist
of industry and promise.’

It was soon apparent that this multiplicity of
classifications, with diverse meanings often attributed
to the same terms, rendered communication between
one hospital and another almost impossible, and with
this came recognition of the need for a single nosology
acceptable to everyone. At the Congress of Mental
Medicine in Antwerp in 1885 a commission was
appointed, chaired by a Belgian alienist, Morel, to
produce this. The commission duly delivered a simple
typology that was adopted formally by the Inter-
national Congress of Mental Science in Paris in 1989,
but as the English psychiatrist, Hack Tuke, had
predicted, its nosology was generally ignored. How-
ever, as this was the first formal attempt to secure
international agreement, and the forerunner of the
present International Classification, its 11 categories
of insanity have some historical significance. They
were:

(a) Mania,
(b) Melancholia,
(c) Periodical insanity (Baillarger’s folie a double

forme),
(d) Progressive systematic insanity,
(e) Dementia,
(f) Organic and senile dementia,
(g) General paralysis,
(h) Insane neuroses (hysteria, epilepsy, hypochon-

driasis, etc.),
(i) Toxic insanity,
(j) Moral and impulsive insanity, and
(k) Idiocy, etc.
While Morel and his colleagues were engaged on

this ultimately fruitless task several national organiza-
tions were pursuing similar but more modest aims. In
Britain, the Royal Medico-Psychological Association
(the forerunner of the Royal College of Psychiatrists)
produced a classification in 1882 which it recom-
mended to its members for general use. Further drafts
were produced in 1904, 1905, and 1906 before the
Association finally accepted that there was no prospect
of persuading its members to restrict themselves to the
diagnoses listed in any official nomenclature, British
or international. A similar sequence of events took
place in the USA. In 1886 the Association of Medical
Superintendents of American Institutions for the
Insane (the forerunner of the American Psychiatric
Association) adopted a modified version of the British
classification of 1882. This was revised in 1913 to
incorporate Kraepelin’s concepts of dementia prae-
cox, involutional melancholia, and manic depressive
insanity but, even so, many states and asylums still
preferred to use their own nosologies, or declined to be
bound by any nomenclature, national or local. Indeed,
the New York State Commission in Lunacy continued
to use its own private classification until 1968. In 1937
the need for an internationally agreed nosology was
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discussed once more at the Second International
Congress for Mental Hygiene. Although it soon
became clear that there was still little hope of any real
consensus emerging, the simple eight-category clas-
sification proposed by the French psychiatrist
Bersot was adopted by two countries, Portugal and
Switzerland, and remained in use in both for 20 years.

2. The Origins of the World Health
Organization’s International Classification

Largely at the instigation of two medical statisticians,
William Farr in London and Jacques Bertillon in
Paris, the International Statistical Congress had, as far
back as 1853, recognized the need for ‘une nomencla-
ture uniforme des causes de de� ce� s applicable a tout les
pays’ (a uniform nomenclature of causes of death
applicable to all countries) and had not only produced
such a nomenclature but revised it regularly for the
next 50 years. Probably because of the importance of
mortality statistics to public health and to govern-
ments, these successive editions of what came to be
known as the Bertillon Classification of Causes of
Death were used increasingly widely; and in 1900 the
French Government assumed responsibility for the
classification and convened a series of international
meetings in Paris in 1900, 1920, 1929, and 1938, and
thereby produced four successive editions of what was
by then called the International List of Causes of
Death.

When the World Health Organization (WHO) came
into being in 1948 one of its first public actions was to
produce a sixth revision of this International List.
Renamed the International Statistical Classification of
Diseases, Injuries and Causes of Death (ICD), this was
for the first time a comprehensive nosology covering
the whole range of disease, rather than merely causes
of death, and so for the first time included a
classification of mental illness. In fact, Section V of
this sixth revision (ICD-6), entitled ‘Mental, Psycho-
neurotic and Personality Disorders,’ contained 10
categories of psychosis, nine of ‘psychoneurosis,’ and
seven of ‘disorders of character, behavior and in-
telligence,’ most of them subdivided further. Un-
fortunately, although the nomenclature of ICD-6 was
adopted unanimously by the 1948 revision conference,
and was duly ‘recommended for use’ by all the member
states of the WHO, its mental disorders section failed
to gain acceptance, and 11 years later it was found to
be in official use only in Finland, New Zealand, Peru,
Thailand, and the UK. History was repeating itself.
Deeply concerned by this state of affairs, the WHO
commissioned an English psychiatrist, Erwin Stengel,
to investigate the situation and if possible to make
recommendations.

The situation Stengel encountered he described as
one of ‘almost general dissatisfaction with the state of
psychiatric classification, national and international’

and the attitude of many psychiatrists towards the
classification of mental disorders seemed to have
become ‘one of ambivalence, if not of cynicism’
(Stengel 1959). Many countries had official classifica-
tions of their own, some of recent origin, others dating
back to the 1930s, but none, new or old, was regarded
as satisfactory by its users, or used conscientiously and
consistently by them. In the UK, although the General
Register Office published mental hospital admission
rates and other data in the format of the ICD, the
returns from individual hospitals from which these
data were derived frequently showed a blatant dis-
regard for, or ignorance of, the requirements of the
nomenclature. In the USA, Section V of the ICD was
ignored completely, despite the fact that American
psychiatrists had taken a prominent part in drafting it.
Instead, a nosology drawn up by the American
Psychiatric Association and published in 1952 as a
Diagnostic and Statistical Manual (DSM-I) was in
widespread use. Even so, there were serious local
problems. The New York State Department of Mental
Hygiene still insisted on retaining its own classification
and influential psychoanalysts like Menninger (1963)
argued forcefully that classifying patients into categ-
ories of illness did more harm than good and should be
abandoned.

3. Reasons for Dissatisfaction with Psychiatric
Classification

Many factors contributed to the unwillingness of
psychiatrists to commit themselves to using a common
nosology and to the general dissatisfaction with all
classifications. Most fundamentally, there was no
rational criterion available to enable the psychiatric
community, faced with the need to choose between
several alternative nosologies, to decide which was the
best, or most valid. In other branches of medicine the
old diagnostic concepts and nosologies inherited from
the eighteenth century or before had largely been
replaced by new concepts and classifications based on
at least a partial understanding of etiology. Phthisis
had been replaced by pulmonary tuberculosis, myx-
oedema by hypothyroidism, and Mediterranean
anaemia by thalassaemia, and no physician doubted
the validity of these new concepts or the value of
classification. Psychiatry, on the other hand, remained
as ignorant as ever about both the pathology and the
underlying causes of most of its common disorders,
and so was compelled to continue defining these
disorders by their syndromes, just as Sydenham had
done in the seventeenth century, and went on using
ancient Hippocratic terms like mania and melan-
cholia.

A further problem was that many of these disorders
appeared to merge into one another. A few conditions,
like Down’s syndrome and Huntington’s chorea, did
seem to be clearly demarcated but most were not.
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Patients with the characteristic symptoms of one
disorder not infrequently presented with the typical
symptoms of a quite different disorder on a subsequent
occasion, and it was commonplace to encounter
patients with a mixture of the characteristic symptoms
of what were supposed to be unrelated disorders. Such
problems bedevilled the distinction between, for
example, schizophrenic and manic depressive psy-
choses, and between depressive illnesses and anxiety
states, and resulted in persistent controversies either
about how best to distinguish the disorders in question
or, even worse, to doubts about the validity or
usefulness of the diagnoses themselves.

The combination of these two problems—the lack
of understanding of etiology or of any demonstrable
pathology, and the absence of obvious boundaries
between several of the most common syndromes—
meant that, in many instances, there was no rational
means of choosing between alternative diagnostic
concepts or alternative nosologies. In this situation
most psychiatrists, understandably, opted to use
whichever diagnostic terms and whichever classifica-
tion were most familiar, particularly if they were their
own.

Other considerations also contributed to the prob-
lem. Few of the diagnostic terms in common use held
important therapeutic implications. Before the 1960s
there were few treatments that were only effective in a
single diagnostic category. Electroconvulsive therapy
was effective in most acute psychoses—schizophrenic,
melancholic, or manic. Chlorpromazine and the other
new neuroleptic drugs appeared to have a similarly
broad range of efficacy. Most influential of all,
particularly in North America, was the fact that a
diagnosis had ceased to be a necessary pre-condition
to treatment, because psychoanalytically oriented
psychotherapy was widely regarded as an effective and
appropriate treatment across almost the whole range
of psychiatric disorders from mild character disorders
to florid schizophrenia. The implications of diagnoses
for prognosis were equally tenuous. There were, to be
sure, well established differences in outcome between
populations of patients with different diagnoses, both
in the short and the long term. On average, the course
and outcome of schizophrenic and affective psychoses,
or of depressions and anxiety states, were significantly
different. But the overlap was very substantial, and as
a result a diagnosis was of only limited value in
predicting outcome in individual patients. By the early
1960s it was also becoming apparent that the reliability
of psychiatric diagnoses, even those of experienced
psychiatrists, was often alarmingly low, and that even
under optimal conditions disagreements were com-
monplace—either because the patient gave different
information to different interviewers, or because that
information was interpreted in different ways, or
because there were covert differences in the inter-
viewers’ diagnostic concepts.

Finally, many psychiatrists and psychologists were

concerned about the harmful effects diagnostic labels
often had on their patients. Labels like hysteria or
schizophrenia sometimes encouraged hospital staff to
treat the patients in their care as ‘hysterics’ or ‘schizo-
phrenics’ rather than as distressed people. Several
diagnostic terms also had pejorative overtones,
lowering the patient’s self-esteem even further than
their illness itself had already done and encouraging
relations, neighbors, colleagues, and employers to
belittle them.

4. The Response to these Problems

The most important recommendations in Stengel’s
report to the WHO were that all diagnoses should be
explicitly shorn of their etiological implications and
regarded simply as ‘operational definitions’ for
specified types of abnormal behavior, and that the
next revision of the ICD should have an accompanying
glossary ‘available from the beginning in as many
languages as possible’ providing a brief description, or
thumbnail sketch, of all the disorders in its nomencla-
ture. Other, mainly American, psychiatrists advocated
operational definitions as a means of improving
reliability. The problem with the brief descriptions
Stengel was advocating was that, like traditional
textbook descriptions, they described the typical
features of a clinical syndrome without making it clear
which combinations of those features were adequate
to establish the diagnosis in question. A typical
textbook description, or the thumbnail sketch of a
glossary, lists the typical symptoms of disease X as A,
B, C, and D, and often goes on to say that E and F are
sometimes present as well. But it does not spell out
which combinations of those symptoms are adequate
and which are not to establish diagnosis X, and as a
result different diagnosticians make different as-
sumptions, and so often end up making different
diagnoses. An operational definition is simply a
statement, or set of statements, which makes it clear
for all possible combinations of A, B, C, D, E, and F
which are and are not adequate to establish diagnosis
X.

The 1960s also saw the introduction of multi-axial
classifications. The Swedish psychiatrist Essen-Moller
had long advocated a classification with separate axes
for symptomatology (i.e., the syndrome) and etiology,
primarily as a means of resolving the difficulties that
inevitably occur in a classification in which some
disorders are defined by their symptoms (e.g., mania)
and others by their presumed etiology (e.g., puerperal
psychosis). As he pointed out, having separate axes
would make it possible to identify all manic illnesses,
whether or not they occurred shortly after child-
birth, and all puerperal illnesses regardless of their
symptomatology. Shortly afterwards, a WHO work-
ing party, set up to produce some much needed
recommendations for an improved classification of
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childhood disorders in the ICD, made a firm
recommendation that a tri-axial classification with
separate axes for the clinical syndrome, the child’s
intellectual level and ‘aetiological and associated
factors’ should be tried out and, if these pilot studies
proved successful, incorporated into the next revision
of the ICD.

4.1 The Eighth and Ninth Re�isions of the
International Classification (ICD-8 and ICD-9)

Stengel’s report and the recommendations of its own
expert committee were taken seriously by the WHO,
and the next (eighth) revision of the International
Classification, which was published in 1965 and came
into use in 1969, was a considerable improvement on
its predecessors. For the first time all psychiatric
disorders were brought together in the Mental Dis-
orders section of the classification, thus making it self-
sufficient and easier to use. The sections dealing with
personality disorders, sexual deviations, mental re-
tardation, alcoholism and drug addiction were all
expanded and recast and a new group of reactive
psychoses was introduced at the request of Scan-
dinavian psychiatrists. Even more important, the
American Psychiatric Association was persuaded,
despite considerable domestic opposition, to commit
itself to using the nomenclature of ICD-8 instead of
that of its own Diagnostic and Statistical Manual. The
German and Scandinavian psychiatric societies also
agreed to use the new nomenclature so that, for the
first time, all the major contributors to the psychiatric
literature, with the notable exception of France, were
committed officially to using the same classification.
Unfortunately, the committee responsible for pro-
ducing the companion glossary that Stengel had so
strongly recommended did not start work until 1967
and the glossary was not published until 1974. The
hiatus was partly filled, though, by the publication in
1968 of two national glossaries—American and
British—to the nomenclature of ICD-8.

The ninth revision (ICD-9) was published in 1978,
and this time the companion glossary was available
from the beginning. But despite a series of eight
international seminars held between 1965 and 1972,
attended by psychiatrists from over 40 countries, there
were no major changes. A few new categories, like
nondependent abuse of drugs, were added in rec-
ognition of the broadening scope of psychiatric prac-
tice, a clearer distinction (reminiscent of Plato’s
distinction between natural and divine madness) was
drawn between organic psychoses and other psy-
choses, and there was a substantial expansion of the
number of categories allocated to disorders of child-
hood, but that was all. None of the fundamental
problems, like the low reliability of diagnostic as-
signments, the tensions created by the incorporation
of etiological assumptions into diagnostic terms, and

the increasingly complex and chaotic classification of
depressions, had been tackled effectively. It was also
clear why this was so. The need for international
consensus—the agreement of nearly 200 sovereign
states to use the same nomenclature—was making it
almost impossible to introduce radical changes; and
an increasing number of sometimes incompatible
terms were being added to the nomenclature with each
new revision, because individual psychiatric societies
always fought for the inclusion of their own favourite
terms more persistently than they were prepared to
oppose the attempts of others to do likewise. It was
becoming apparent, in other words, that if funda-
mental improvements were ever to be achieved it was
unrealistic to expect the WHO to be the driving force.

5. The Third Edition of the American Psychiatric
Association’s Classification (DSM-III)

For the research community the most important
shortcomings of all classifications of mental disorders,
national and international, were the low reliability and
uncertain validity of most of their diagnostic terms.
The Washington University Department of Psychiatry
in St Louis in the USA reacted to this situation by
publishing what came to be known as the Feighner
criteria—a set of operational definitions, intended for
research use, of the 15 major syndromes they regarded
as having been adequately validated (Feighner et al.
1972). Other rival sets of definitions, like the Research
Diagnostic Criteria, soon followed, and in this climate
the American Psychiatric Association committed itself
to producing a new, third, edition of its Diagnostic and
Statistical Manual. When it was finally published in
1980 this DSM-III was dramatically different from
any previous nosology of mental disorders. It was
multi-axial with independent recording systems for
five different kinds of information—the clinical syn-
dromeorsyndromes;associatedpersonalityordevelop-
mental disorders; associated physical disorders; the
severity of recent psychosocial stresses; and the highest
level of social functioning in the past year. The
grouping of clinical syndromes was also novel, with all
affective disorders brought together and the tradi-
tional distinction between psychotic and neurotic
disorders abandoned. Even more provocatively, many
of psychiatry’s most hallowed terms, like hysteria,
manic-depressive illness, and even psychosis and neur-
osis, were discarded and replaced by unfamiliar and
rather unattractive terms like somatoform disorder,
substance use disorder, and paraphilia. A brave but
only partially successful attempt was also made to
define the term ‘mental disorder.’ Finally, and most
important of all, nearly all the 200 categories of
disorder in the manual were provided with operational
definitions, and it was demonstrated in extensive field
trials that this made it possible to achieve higher
reliability than had ever been attained previously.
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None of the innovative features of DSM-III was
entirely novel. The advantages of both multiple axes
and operational definitions had been pointed out long
before and both had already been introduced into
clinical practice in some centers. The concept of
hysteria had been under attack for over a generation,
as had the distinction between psychotic and neurotic
disorders. What was new was that a powerful pro-
fessional body like the American Psychiatric Associ-
ation was prepared to commit itself and its members to
all these innovations simultaneously. For a time the
fate of DSM-III hung in the balance, for in the eyes of
many older and still influential psychiatrists its authors
had gone too far. But before long its advantages were
increasingly apparent and eventually it became a best
seller, not only in the USA but worldwide.

With hindsight the adoption of DSM-III was a
crucial step in the development of a scientific nosology
of mental disorders. Certainly, all subsequent nos-
ologies, national and international, have been deeply
influenced by it. Of all its innovative features the
commitment to operational definitions was the most
important. Not only did this result in a major
improvement in the reliability of psychiatric diagnoses
and eliminate the unsuspected differences in diagnostic
criteria that had previously bedevilled international
comparisons, they made it explicit that diagnostic
terms like schizophrenia were simply convenient
designations for more or less arbitrary groupings of
symptoms.

6. Contemporary Nosologies

6.1 The Fourth Edition of the American Psychiatric
Association’s Classification (DSM-IV)

The American Psychiatric Association published a
revision of DSM-III in 1987 and a new fourth edition
(DSM-IV) in 1994. Neither abandoned any of the
fundamental features of DSM-III. For the most part
they simply corrected the anomalies that had come to
light, reworded several operational definitions in order
to improve their reliability or to conform with changes
in expert opinion, and introduced a few additional
categories of disorder. A new ‘clinical significance’
criterion was also added to the definition of many
disorders in DSM-IV to counter the criticism that too
many people met the DSM-III or DSM-IIIR criteria
for common conditions like major depression and
phobic disorder and that many of them were not
significantly handicapped.

The authors of DSM-IV also endorsed and ex-
panded the rather cumbersome DSM-III definition of
‘mental disorder’ as ‘a clinically significant behavioral
or psychological syndrome or pattern that occurs in an
individual and that is associated with present distress
or disability or with a significantly increased risk of
suffering death, pain, disability, or an important loss
of freedom.’ In addition, it was stipulated that ‘this

syndrome or pattern must not be merely an expectable
and culturally sanctioned response to a particular
event, for example, the loss of a loved one,’ and that
‘whatever its original cause, it must currently be
considered a manifestation of a behavioral, psycho-
logical, or biological dysfunction in the individual,’
thereby emphasizing that ‘neither deviant behavior
nor conflicts that are primarily between the individual
and society are mental disorders unless the deviance or
conflict is a symptom of a dysfunction in the in-
dividual.’ The introduction to DSM-IV also empha-
sized, rather more succinctly, that ‘the term mental
disorder unfortunately implies a distinction between
mental disorders and physical disorders that is a
reductionistic anachronism of mind�body dualism. A
compelling literature documents that there is much
physical in mental disorders and much mental in
physical disorders. The problem raised by the term
mental disorders has been much clearer than its
solution, and, unfortunately, the term persists in the
title of DSM-IV because we have not found an
appropriate substitute.’

6.2 The Tenth Re�ision of the International
Classification (ICD-10)

The WHO published a tenth revision of the Inter-
national Classification in 1992, after extensive con-
sultations and field trials in several different parts of
the world. Although the titles and definitions of many
of the disorders listed in the Mental and Behavioural
Disorders section of this ICD-10 are different from
those of either DSM-III or DSM-IV its debt to the
former is obvious. The general format of the two
nosologies is very similar and, crucially, ICD-10 pro-
vides ‘diagnostic criteria for research’ for every
category (i.e., operational definitions) as well as
‘clinical descriptions and diagnostic guidelines’ for
ordinary clinical use (WHO 1992, 1993). This was only
possible because, by the time the member states of the
WHO were called upon to endorse the draft text of
ICD-10, there had been time for the international
psychiatric community to come to terms with the
radical innovations of DSM-III and to appreciate
their advantages. Significantly, though, no attempt
was made to define the term ‘mental or behavioral
disorder.’ Indeed, there is an apologetic note in the
introduction explaining that ‘the term disorder is
used … so as to avoid even greater problems inherent
in the use of terms such as disease and illness. Disorder
is not an exact term, but it is used here to imply the
existence of a clinically recognizable set of symptoms
or behavior associated in most cases with distress and
with interference of personal functions.’

At present, therefore, two nosologies of so-called
‘mental disorders’ are in widespread use—DSM-IV
and DC-10. In their essentials they are very similar to
one another. In points of detail, particularly the titles
and subdivisions of individual syndromes and the
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detailed definitions of these disorders, they are often
different. The American classification is used mainly in
North America and by research oriented psychiatrists
further afield. The International Classification is used
elsewhere, particularly in Europe and developing
countries, and by all governments for their formal
statistical returns to the WHO. In some ways it is
regrettable that there are now, and will be for the
foreseeable future, these two rival nosologies. How-
ever, the confusion generated by two rivals is much
less than that produced by a dozen, the nightmare of
the 1950s. There are also advantages in having some
choice. The coexistence of alternative titles, sub-
divisions, and definitions for several of the major
syndromes helps to emphasize their arbitrary nature.
It also invites formal comparisons, which may help to
provide the evidential base for better categorization
and definition in the future. It is likely, too, that for
financial reasons the American classification will be
revised more frequently in the future than the Inter-
national Classification, and some sections of the
nosology may need to be revised quite quickly in the
light of etiological research.

7. Shortcomings of Contemporary Nosologies

7.1 Uncertain Validity

The most obvious weakness of both DSM-IV and
ICD-10 is the limited evidence for the validity of
most of their constituent categories. The combination
of a limited understanding of the etiology of most
mental disorders and the lack of evidence for natural
boundaries or ‘zones of rarity’ separating their clinical
syndromes (see Differential Diagnosis in Psychiatry)
means that most existing diagnostic concepts and
definitions are not securely based. There are excep-
tions, of course. The etiologies of, for example,
Huntington’s chorea, Down’s syndrome, the Fragile
X syndrome, and Creutzfeldt Jacob disease are all
well established, and enough is known of the neuro-
pathology and etiology of Alzheimer’s disease and
vascular dementia, and of the various syndromes asso-
ciatedwith theuseofpsychoactive substances, for them
to be reasonably secure. But the same cannot be said
for most of the other major syndromes. For many,
there is cogent evidence that genetic factors are making
a major contribution to their etiology, and that life
experiences and other environmental factors are also
involved. It seems increasingly likely, though, that
many different genes, each on its own of relatively
small effect, are responsible for the genetic basis of
most syndromes, and that some of these genes are risk
factors for more than one syndrome—for affective as
well as schizophrenic psychoses, for example, or for
anxiety states as well as depressions. Some adverse life
experiences appear to predispose to a similarly broad
range of apparently unrelated disorders.

7.2 The Dimensional Alternati�e

An etiological framework of this kind does not easily
lend itself to a categorical classification of disorders.
For this and other reasons the possibility of repre-
senting variation in symptomatology by dimensions
rather than categories needs to be considered. The
idea is not, of course, new. Wittenborn developed
an elaborate multidimensional representation of
the phenomena of psychotic illness in the mid-
twentieth century and other psychologists and psy-
chiatrists have subsequently advocated and used
dimensional models to portray depressive or chronic
schizophrenic illnesses, or even mental disorder as a
whole. Dimensional classification solves at a stroke all
the problems associated with boundaries and comor-
bidity, and may also be a powerful means of predicting
outcome. Even so, there is no realistic prospect at
present of any formal national or international clas-
sification adopting a dimensional format. Medicine as
a whole is too firmly committed to categories of illness,
and in any case dimensions are better suited to the
portrayal of variation in populations than to day-to-
day decisions about the treatment of individual
patients. This does notmean, though, that dimensional
systems may not have an important role for research
purposes, or as an experimental alternative to a
traditional nosology.

8. Future De�elopments

In time, as understanding of the underlying deter-
minants of most of the major syndromes slowly
accumulates, mental disorders will cease being defined
by their syndromes and be defined instead by their
neuropathology, or perhaps by a characteristic com-
bination of genetic risk factors. This may not happen
quickly, and when it does the classification of mental
disorders—if they are still so called—may bear little
resemblance to our present nosologies. In the im-
mediate future, however, major change seems im-
probable. The American Psychiatric Association has
already committed itself to producing a fifth edition of
its Diagnostic and Statistical Manual (DSM-V), prob-
ably some time between 2007 and 2010, and at present
it seems unlikely that it will differ in any radical way
from DSM-IV.

See also: Differential Diagnosis in Psychiatry
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R. E. Kendell

Nostalgia, Anthropology of

Nostalgia Isn’t What it Used to Be, laments the title of
actress Simone Signoret’s autobiography (1978). The
title reflects that sense of nostalgia that periodically
accompanies feelings that life does not seem quite as
vivid, or quite as good, as it did in an earlier, more
golden time. Signoret’s title epitomizes this nostalgic
sense, by suggesting that even the present’s poignant
pangs of sentimental longing for the past seem neither
quite so romantic, nor quite so melancholic as they
once did.

The individual experience of nostalgia involves a
sentimentalized longing for the past. Most often,
however, this is a combination of a remembered, an
imagined, and a reinterpreted past, which in memory
seems more benevolent, loving, and problem-free than
the actual past was. Individual nostalgia typically
involves recreated memories of childhood as a time of
innocence, when life seemed to follow a set course, and
one felt embraced by family and community in a nexus
of human and humane relationships, rather than
encumbered by legalistic and bureaucratic ones.
Childhood is, thus, often recaptured in nostalgic
memory as unproblematic, when it was likely fraught
with its own problems and tensions. The anthropology
of nostalgia attempts to understand how such flushes
of romanticized longing for the past that individuals
periodically feel, become part of the collective im-
agination. It seeks to explain why nations, communi-
ties, or other collectivities of people seem to experience
widespread cycles of nostalgic reminiscing for a
presumed shared past.

1. Uncertainty and the Collecti�e Imagination

The anthropology of nostalgia suggests that collective
nostalgia seems to arise in times of transition or
uncertainty. Surging nostalgic sentiment frequently
underlies a collective identity crisis indicating a sense
of confusion or uncertainty surrounding a proclaimed
cultural or national identity. Increasing urbanization,
technological changes, or globalization, all of which
can cause swift changes in local lifestyles, can also give
rise to collective nostalgia. Even among people seeking
change, a seemingly contradictory combination of the
rhetoric of progress, with a pronounced increase in the
rhetoric of nostalgia is frequently noted. The anthro-
pology of nostalgia suggests that this apparent con-
tradiction is really a corollary response, indicating a
fundamental ambivalence to sudden change and so-
called modernization. Some anthropologists, such as
Ivy (1988, 1995), contend that the contemporary
condition of postmodernism, typified by rapidly
changing lifestyles accompanied by the pronounced
sense that life is shifting and uncertain, induces
collective nostalgia.

The sense that life is shifting and uncertain can also
be associated with the feeling that one no longer has
strong emotional bonds to other humans. In his
treatise on the sociology of nostalgia, Davis (1979,
p. 141) contends that collective nostalgia is often a
response to cultural transitions that leave masses of
people with feelings of loneliness and estrangement.
According to Davis, such nostalgia is part of a
‘collective search for identity’ which ‘looks backward
rather than forward, for the familiar rather than the
novel, for certainty rather than discovery’ (Davis 1979,
pp. 107–8). Smith (1982, p. 128) notes that the ‘pastwill
always seem more stable than the present.’ Therefore,
images of the past are invoked to offset the perceived
threat of cultural change or identity loss. These tend to
be highly romanticized images of the past. Tuan points
out ‘the cult of the past calls for illusion rather than
authenticity’ (1977, p. 194).

Nostalgic projections of a sentimentalized past
involve what Hobsbawm and Ranger (1983) call
‘invented traditions.’ This term does not necessarily
mean such traditions are false, but rather recognizes
that the past is constantly undergoing recreation and
reinvention by those in the present, in response to
present needs.

2. Country, Community; Childlike, Calendric:
The Place and Time of Nostalgia

Anthropologists working in different areas of the
world have noted that collective nostalgia frequently
romanticizes rural areas, a sense of community,
childhood, and calendric rituals. Romanticization of
the countryside or rural life is common in collective

10744

Nosology in Psychiatry



nostalgia. Increasing urbanization often draws people
away from small towns and villages where they
belonged to networks of relationships, into the
anonymity of city life. This influx of population into
cities can also break down existing urban com-
munities. Concomitantly, increasing industrialization
and technological development change not only the
methods humans employ in productivework activities,
but the relationships constructed via these activities.
The gemeinschaft involvement thought to characterize
preindustrial communities, in which life and work
found meaning within a network of social relation-
ships, is replaced by gesellschaft society, in which
human interactions are more purely economic or
business exchanges (Toennies 1957). Romanticization
of rural areas can result from urban anomie, or from
frustrations with a perceived gesellschaft lifestyle.

Romanticization of rural life frequently is noted in
areas that have undergone rapid urbanization and
industrialization. In Western Europe, industrializ-
ation created a romanticized image of the preindustrial
countryside. Twentieth-century North America saw
periodic flushes of nostalgia for small town life. Some
Asian countries have experienced nostalgia for
agrarian village life after periods of rapid industrial or
economic growth.

Such romanticization of rural life suggests a desire
to negate feelings of estrangement, by imagining a
place of belonging. The particular images of rural life
vary in each area noted, but all suggest a desire to
return to a closer bond with nature, and to the nexus
of reciprocal human relationships idealistically pro-
jected as typifying ‘home town’ or ‘home village’ life.
Affirmations of a rural centrality, of the countryside,
or of a ‘back-to-nature’ lifestyle, proffer the hope that
a return to the presumed virtues of the past, can offset
the negative consequences of industrialization and
technological development. The nostalgic emulation
of deeply embedded human relationships thought to
characterize rural areas, and ‘natural’ lifestyles, in-
volve a quest for community and the desire to affirm a
collective identity.

‘Community’ is a powerful, multivocal symbol in
many cultures. Despite variations in its particular
ideal constructions, generally it speaks to a desire for
belongingness, to an essential need for human in-
teraction in order to lead meaningful lives. Modern
nostalgia, as a response to widespread feelings of
homelessness and feared cultural loss, projects sym-
bolically mediated images of a past rural existence to
address the threat of estrangement by embracing an
ideal of collective belongingness that represents ‘com-
munity,’ the ‘good life,’ ‘wholesomeness,’ and moral
virtue.

For many individuals nostalgic projections of a
home town, or home village past, represent what
Bellah calls ‘communities of memory,’ rural areas or
home town communities where they actually did grow
up. According to Bellah (1985, p. 154), people who

grew up in ‘communities of memory’ know the stories
of a community’s past, share its ideal values, and
understand what it means to participate in the ritual,
aesthetic, and seasonal practices that defined the
community as a way of life. However, such imagery
can invoke intense nostalgia even among those who
did not grow up in such communities through the
construction of ‘communities of imagination.’

Nostalgia for a past way of life, which rural imagery
suggests, is associated with nostalgia for the personal
past, or childhood. Sentimentalized projections of
community and of childhood both reflect a desire to
find a ‘place’ where one belongs and feels secure. In
mass nostalgic longings, there is a tendency to collapse
geographical and temporal dimensions. Rural areas
are geographical places that exist contemporaneously
with urban areas. However, in the collective landscape
of nostalgia, rural areas become symbols of an earlier
existence. Childhood is a time in people’s lives.
However, in the nostalgic imagination, this time
becomes a place. Childhood becomes that place where
one felt sheltered and secure. Reflecting this emphasis
on childhood, nostalgic imagery frequently projects
maternal tropes. Both ‘mother’ and ‘community’
suggest intimate places of nurturance. For the young
child, mother is not just a person who provides love
and warmth, but the child’s primary ‘place,’ a ‘haven
of stability’ where ‘fundamental needs are heeded and
cared for without a fuss’ (Tuan 1977, pp. 137–8). The
idealized past community is likewise that ‘place’ where
one can belong, where one has obligations to others,
and can depend on others.

Calendric rituals and holidays are also a profound
focus of collective nostalgia. Cultural calendars punc-
tuate experience with special days laden with symbolic
meanings that have the capacity, in Zerubavel’s (1981,
p. 46) terms, to ‘synchronize the sentiments of a large
number of people’ by creating ‘emotional rhythms
that affect large collectivities.’ Special calendric events
integrate community life. They also play important
symbolic and affective roles in both the nostalgic
remembrance of community, and the nostalgic im-
agination of community. For example, in an analysis
of English Victorian life, Gillis (1989) contends that
Christmas offered a nostalgic spiritual pilgrimage, a
symbolic journey of return and reunion to home,
community, and ‘mother.’ In Japan, Gyoji are the
annual cycle of calendric festival events, emotionally
situated in seasonal associations, that formerly orches-
trated life in agrarian villages. Creighton (1998)
describes how the nostalgia-driven ‘retro-boom’
prompted collective revivals of this traditional cal-
endar of gyoji events, in rural and urban areas.

3. Nostalgia and Nationalism

Anthropologists have pointed out that nostalgia is
used to promote nationalism, through the projection
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of emotionally laden images which are then linked to a
national way of life. This can involve a positive
affirmation of a proud collective identity for a nation,
or conversely, a negative and dangerous fostering of
ultranationalism. In his famous treatise on national-
ism and invented communities, Anderson says all
national communities are imagined. He further stres-
ses the importance of understanding ‘the style in which
they are imagined’ (1985, p. 15).

The nostalgic invocation of a presumed pristine
past, and sentimental reaffirmations of nostalgic holi-
days, are part of the stylistic imagination of national
communities. Anderson claims that Christmas in
modern Western nations functions as a calendric event
which helps perpetuate ‘that remarkable confidence of
community in anonymity which is the hallmark of
modern times.’ Despite its appeal in different Western
nations, its sentimentally loaded symbolic associations
with growing up in a particular place, allow it to be
associated with an imagined national community.
Likewise in many Asian countries, New Year festivi-
t-ies frequently are used to reaffirm national identity,
even though the holiday exists and is celebrated in
different forms in other places.

Nostalgic associations with childhood experience
are also used to promote nationalistic sentiment.
‘Motherhood’ frequently becomes a dominant, multi-
vocal symbol used in the promotion of nationalism in
diverse nation states. Creighton (1991) explores the
irony of motherhood as a nationalistic symbol.
‘Mother’ as a symbol could suggest a universal or
shared humanity, since everyone presumably had a
mother. However, mother symbolism is frequently
used to emphasize a nationalistic identity and the
exclusion of outsiders, by projections of a culturally
specific mother prototype that is then linked to
national identity.

In times of political, social, or economic strain,
global or regional uncertainty, such uses of nostalgia
in the promotion of nationalism can usurp grass roots
attempts to reinvigorate bonds among people in local
communities. At the other end of the spectrum,
nationalistic uses of nostalgia can obviate against
attempts to build associations that foster closer ties
among human beings that go beyond national bound-
aries. Nationalistic nostalgia offers a sense of be-
longing to an imagined national community, but it is a
form of belongingness which frequently requires the
exclusion and even repudiation of nonmembers.

4. Conclusions

The anthropology of nostalgia attempts to understand
why there appear to be periods of mass nostalgia.
Anthropologists have noted that collective nostalgia
frequently accompanies or follows periods of change,
uncertainty, or alienation.

The collective landscape of nostalgia is typically
rural in nature, reflecting an apparent collapse of time
and place in the human imagination. Rural areas exist
in present time, but are romantically envisioned as
representing a past, more pristine way of life. In this
collective nostalgic romanticization, place has been
confused with time. Significant people of childhood,
such as mother, and calendric holidays of a given
culture that are emotively experienced during child-
hood, have strong nostalgia-inducing capacity. In this
collective nostalgic romanticization time—the time of
childhood—has become a place, a place where security
and belongingness seemed assured.

Nostalgia can be channelled to promote nationalism
through the projection of emotionally laden sym-
bolism which is then asserted to represent ‘our way of
life,’ making the nation–state into an ‘imagined com-
munity.’ Anthropologists call this an ‘imagined com-
munity’ because in real communities the ties that bind
people are created through actual, on-going, personal
interactions. The use of nostalgia to promote national-
istic sentiment can have positive consequences in
creating a positive collective identity, or negative
consequences in fostering ultranationalism.

Collective nostalgia can involve a melancholic
longing for the past that prevents people from moving
forward. However, many anthropologists suggest that
collective nostalgia can also have positive effects.
Nostalgic recreations of the past can inspire people to
attempt to create deeper human relationships, and a
stronger sense of community in their present lives.
Nostalgia for the past can be part of a constructive
process that allows people to deal with the uncertainty
of the present in order to move forward. Collective
romanticized sentiments help create a nostalgically
imagined assertive linking of the present with the past,
and thus with the future. Images of a presumed past in
which life seems to have been more stable and loving
often help people to offset the threats of insecurity and
alienation in the present, allowing them to move
forward into an uncertain future with renewed as-
surance that there is a continuity between past,
present, and future, and that the human values they
associate with the past still do and will continue to
exist.

See also: Collective Beliefs: Sociological Explanation;
Collective Memory, Psychology of; Community,
Expression of; Community Studies: Anthropological;
International Organization; Nationalism and Ex-
pressive Forms; Nationalism: General; Nostalgic
Social Thought; Ritual; Tradition, Anthropology of;
Traditions in Sociology
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M. R. Creighton

Nostalgic Social Thought

The word nostalgia is a modern one, but the group of
sentiments that it designates is as old as human
language. Johannes Hofer (1688), a young medical
student at the University of Basle coined the word in
his thesis A Medical Dissertation on Nostalgia. This
neologism, made up of two classical Greek words
(nostos, meaning return and algos, meaning pain)
added to the clinical dictionary an illness already
known in German-speaking Switzerland, and in par-
ticular in theCanton of Bern, by the name of Heimweh.
It referred to a condition that was especially wide-
spread among Swiss soldiers stationed at faraway
garrisons and in foreign countries. Since the romantic
period, the word nostalgia has been freed from
its strictly medical meaning and echoed in other
languages with expressions such as mal du pays,
rimpianto, homesickness, an� oranza, and saudade, al-
though never quite coinciding with these terms.
Nostalgia underwent a transformation analogous to
that undergone by the ancient word ‘melancholy.’ It
went from being an illness to describing a feeling.

To the doctors of the end of the seventeenth century,
cases of nostalgia were demonstrated by states of high

fever, hallucinations, depression, slow blood circu-
lation, nausea, lack of appetite, insomnia, and de-
lirium. These symptoms were explained by the young
Hofer as being due to the concentration of ‘vital
spirits’ and to moods generated in the singular location
of the mind and around a single idea, that of the
fantasy of returning to the homeland. Although
the therapy recommended for cases of nostalgia—the
patient’s return home—was agreed upon almost un-
animously, widely differing ideas were held about the
causes of the illness. Following Hofer, observers (such
as Scheuchzer and Du Bos) place emphasis on the air.
Leaving behind the pure air of the mountains may
have been responsible for the fall into the state of
nostalgia. However, they also looked for the social
causes at the basis of the illness. Rousseau, for
example, highlights the link between poverty and
nostalgia. Since in the state of poverty in which some
mountain villages found themselves the basic domestic
element is all that their inhabitants possess, the
occurrence of the loss of that element provokes
nostalgia. Rousseau also predicts that with the spread
of affluence the illness could disappear. An illustrious
Swiss doctor, Baron Albrecht von Haller, author
of the article Nostalgie in the Supplement of the
Encyclope�die (Haller 1777), locates the causes of the
illness in the very structures of the Swiss cantons. The
resistance of the cantons to contamination due to
the arrival of foreigners, and to their being gran-
ted citizenship, was thought to be responsible for
the strong nostalgia that struck these youths on
abandoning their mountain villages where a closed,
familiar world was the dominant or exclusive one.

While at first considered by Swiss doctors such as
Scheuchzer, Zwinger and Tissot to be an illness
particular to the military, later nostalgia was analyzed
as an illness that can strike further afield—for example,
in young women who enter into service in foreign
countries. It also became an object of study in colonial
medicine.

The symptoms found in cases of nostalgia are,
throughout the eighteenth century and for the first few
decades of the nineteenth century, those described by
the doctor De Sauvages, professor at Montpellier
(1763). These are morositas, per�igilia, anorexia and
asthenia or, in other words, dullness and lethargy,
insomnia, lack of appetite, andweakness.Often, above
all in the garrisons of Swiss soldiers, the state of
nostalgia was believed to be caused by a pastoral song,
the ‘ranz des �aches,’ the song accompanying the
animals’ return to the stables at sunset. The song was,
in fact, later prohibited by cantonal decree. However,
for many observers, including Zwinger, Rousseau,
and Haller, the very fact of listening to this melody, or
other voices that recall the faraway homeland, in a
foreign country iswhat arouses the feeling of nostalgia.
This movement that, from the timbre of a voice, from
the motif of a song, from a rhyme, from a countryside
or mountain lullaby, suddenly shifts towards another
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voice or towards a face once familiar but now far
away, is the very journey of nostalgia. This movement
exhibits a similarity to the phenomenon described by
Freud as dasUnheimliche: the return to familiar images
yet under a wave of foreign words in foreign places
and times, in sum the return of the well-known from
within the strange and the unknown, the perturbed
and anguished creation and transformation of the
domestic (Heim) into the threatening (unheimlich).

Due to the linguistic nature of this relationship
between sound and imagery, and to the even more
widespread experience of this turbulent remembering,
nostalgia eventually became removed from medical
attention. From being the subject for the clinic it
moved into the domain of feelings. That is to say, it
moved to a weaving of passions that literature—not
only that of the romantic variety—elects as its chosen
field of observation and analysis. The entry on
Nostalgie in the Encyclope�die me� thodique (Pinel 1821),
the first part written by Pinel and the second by
Boisseau, while dealing with the description of symp-
toms, shifts the illness toward a more general condition
of sadness and anguish brought about by being far
from home. All those who had experienced being far
away from home could be affected by nostalgia. By the
middle of the nineteenth century, the clinical frame-
work had been enlarged. The description of the
symptoms became so extensive that the positions
defining nostalgia as a modern form of the ancient
melancholia are justifiable. Some, such as Mutel
(1849), claim that in order better to define the nature
of the illness, the word apodalgia (apode� in: to be far
away) would be more suitable. Others include in the
diagnostic framework the numerous examples of
nostalgia to be found among animals, especially of the
domestic variety (although Buffon, in the Histoire
Naturelle, had already recounted cases of nostalgia
among horses). Although nostalgia disappeared from
the treatises of clinical medicine, it remained a term
used by psychiatry to explain, in conjunction with
other causes, certain pathological behaviours, in
particular among adolescents in the metropolises.

Linguistic dictionaries began to contain the term
nostalgia rather late, and in many languages the
French word nostalgie is often indicated as being its
source or original root, rather than the Greek com-
posite derived in 1688 by Johannes Hofer, a student of
Johann Jacob Harder. The Dictionnaire de l’Acade�mie
Franc� aise added the word in 1839, and the Italian
Vocabulario degli Accademici della Crusca in 1863.
Yet, as far back as the second decade of the nineteenth
century the use of the term, not only for the de-
signation of an illness, but also for indicating an
internal condition and state of mind, became diffused
throughout the Europe of exiles and e�migre� s. Through
this, beginning at the end of the nineteenth century
and little by little throughout the twentieth, the word
nostalgia has been added to dictionaries of the
Romance, the Anglo-Saxon, and the Slavic languages.

Curiously, however, the word entered much later into
Greek language and culture despite its origins in the
myth of the Odyssey, the classic hero of return, or
nostos.

Entering into the language of narration and poetry,
nostalgia opened out into a fan of meanings and was
contaminated by the forms originating in romantic
re�erieor in the spleen, and fromperplexing, turbulent,
and undefined forms of memory. In Victor Hugo’s
writing, nostalgia is linked strongly to the experience
of exile. However, in the case of Baudelaire who, even
in his youthful journey to the tropics had felt
the wound or, according to his mother’s account, the
disease, as an emptying of his self of all content: the
distant country that one is longing for is the country
never to be known (‘nostalgie du pays qu’on ignore’).
After Baudelaire, nostalgia may still preserve the
reference to distant times and places, yet at the same
time may make this link fade into emptiness, and into
the undefined and vague sensation of distance and
foreignness.

In separating itself from pathology and progres-
sively inhabiting the forms and modes of feeling,
nostalgia incorporates multiple, and often undefined,
semantic areas. Its objects can at times be Eden and at
others, the language that comes before a Babylon,
childhood, the good old days, the frugality of customs,
or the unknown. Yet, above all, the specific notion of
nostalgia relates to the separation and distance from
one’s own country and language, and from the faces of
acquaintances and friends. The feeling of nostalgia
often arises from the representation of the ‘birthplace’
as a faraway point in space and time. But beyond
the evocation of place, poets have established a
relationship and link with the mother tongue, which
then becomes the very root of poetry.

Nevertheless, in the representation of nostalgia, the
re-rooting of a physical and delineated place hides that
which is in fact distant, unreachable, and lost: the
‘time’ lived in that place. It was Kant who, in a passage
of his work Anthropology, suggested that it is not a
place that is sought in the desire to return but a time,
the time of youth: the therapy of returning home
advised in clinical cases of nostalgia leads to both
delusion and recovery as, in returning to the home-
land, one is faced with the realisation not only that the
place has changed, but that the times passed therein
are over for ever. The real object of nostalgia is the
‘irreversibility of time’: ‘the object of nostalgia is the
misery of the irreversible’ wrote the French philo-
sopher Janke� le� vitch in his (1974) book dedicated to
the subject.

On the dark threshold of a time never to return,
nostalgia tours the shadows of the interior, becoming
a silent, painful conversation with the that which once
was, and no longer is. Literary writing feeds on
this conversation: both the ‘remembering’ of which
Leopardi speaks, as well as the ‘me�moire in�olontaire’
that is the theme of Proust’s Recherche are connected
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in this sense with nostalgia. In the irreversible and in
oblivion memory opens passages, searching for the
language for the representation of what is lost, and
which only language may bring back to life. This
journey taken by literature transforms nostalgia from
a closed and regressive element into an open,
fantasizing, and meditative one.

The ambivalence of nostalgia—obsessive and fan-
tastic, anguished and creative—also crosses into the
condition of exile and emigration. The literature of
exile—from Ovidio’s Tristia to the works of the
Russian Emigrantkaja Literatura—entertained an in-
ventive and profound relationship with the language
of origin, and with the images arising from loss and
irreversible separation. Nostalgia is able to transform
the experience of disorientation in the experience of
the encounter with the other.

However, against this development of language and
knowledge, there is, or there can be, a mode of
nostalgia that believes in the possibility of returning to
that which once was, or that is imagined to have been.
In reference to this regressive trend, some languages
have registered the use of the adjective ‘nostalgic’:
nostalgic people are those who mourn a regime or
political system after being taken over by a new order.
The view of the past can become an illusion of the
return and rebirth of the past itself. This working of
the imagination can feed fantasies of origin, or
obsessive searching for roots, either by individuals, or
by a groups. But the fervour of belonging—of ethni-
city, language, custom, and ‘civilization’—can lead
nostalgia into the exercise of discrimination and
violence, as the twentieth century has witnessed
tragically. Forms of racism and persecution have
looked for their bases in nostalgia and belonging,
either to an epoch, or to an abstract or mythical
principle. On the other hand, the emergence and
development of the feeling of nostalgia in language, in
the representation of fantasy and memory tell a
different story, one belonging to literature, music, the
arts, and linguistic forms of internal experience.
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A. Prete

Notestein, Frank Wallace (1902–83)

1. Life and Career

Frank Notestein did more than any other person in the
twentieth century to develop demography as a field of
study in the USA, and probably the world. He was
born on August 16, 1902, in Alma, Michigan to a
family with academic connections. His undergraduate
education was in the mid-West in Alma and Wooster
colleges, but he earned his Ph.D. in Economics at
Cornell University. There he came under the influence
of Walter Willcox, which was important both because
Willcox was interested in social and population stat-
istics and because of his connections with the Milbank
Memorial Fund (MMF), New York, which was to
become an important early funder of population
research. At Wooster Notestein met Daphne Limbach
whom he married in 1927.

Notestein worked with Edgar Sydenstricker from
1928 to 1936 helping to establish the MMF’s popu-
lation program, carrying out studies of both differen-
tial fertility and contraception, and arranging for
MMF to fund a demographic survey in rural China.
During this time the Milbank Memorial Fund Quar-
terly became, and remained for over a decade, the
primary journal where demographic research was
reported. In 1936 Frederick Osborn convinced Albert
Milbank to fund Princeton University to establish the
Office of Population Research (OPR). This was the
first program in the USA to combine demographic
research and graduate education. Notestein became its
first head, 1936–59, directing and synthesizing its work
with profound consequences for demographic
thought. Because of Princeton’s departmental struc-
ture OPR’s faculty were assigned to appropriate
university departments (Notestein to the Department
of Economic and Social Institutions), as were its
students for most of their course work. OPR provided
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a single course, given for the first years solely by
Notestein, for which it was later to award its own
certificate. This was where most of OPR’s demo-
graphic discoveries and theories were first taught.
OPR, because of its head start and its high standards,
provided from its faculty and students an extraordi-
nary proportion of the leading demographic teachers
and researchers as the discipline expanded through the
USA, and indeed the world, in the second half of the
century. The two-year-old bibliographical journal
Population Index was moved to OPR and Notestein
became one of the editors.

Notestein took leave from OPR during 1946–8 to
become the first Consultant Director of the new
United Nations Population Division, which acted as
the secretariat for the United Nations Population
Commission. Ryder (1984, p. 10) believes that the
decision that the United Nations should have such a
commission was probably influenced by OPR’s war-
time research on demographic change in Europe,
commissioned by the League of Nations. Notestein
left Princeton in 1959 to become President of the
Population Council, finally to retire from the Council
back to Princeton in 1968 to the position of Visiting
Research Demographer at OPR. The Population
Council was established as a result of a meeting in
Williamsburg, Virginia in 1952. It was held on the
initiative of John D. Rockefeller III, but Notestein
prepared the agenda and appears to have arrived with
a clear concept of the form such an institution should
take. For some years the Council was the only
organization which could provide expert advice to
Third World governments on contraceptive techno-
logy and the establishment of family planning pro-
grams. During Notestein’s presidency its annual
budget rose from US$1 million to US$11 million and
its professional staff from 10 to 90, with an increasing
presence in developing countries. It also offered
scholarships, predominantly to students from deve-
loping countries, to pursue graduate studies elsewhere
in demography or reproductive biology.

To understand Notestein’s achievements it is neces-
sary to have some knowledge of the man himself. He
was plain-speaking and straightforward, as was his
prose. He had a great capacity for leadership, often in
a fatherly way, perhaps because the Notesteins had no
children. He had a gift for creating and building
institutions, which was enhanced by his closeness to
some of the rich and powerful, notably John D.
Rockefeller III and Frederick Osborn. He moved
easily between the foundation and the university
worlds, partly because he believed that the aim of both
should be to improve the human lot. He had great love
for Princeton University but was no believer in the
ivory tower. He was strangely modest, saying that
others had greater intellectual contributions to make
than himself, but that his strength lay in his gift for
recognizing ability and providing it with an oppor-
tunity. His successors at the various institutions he

developed were men he had brought into the demo-
graphic field: Ansley Coale at OPR, John Durand in
the United Nations Population Division, and Bernard
Berelson at the Population Council.

Notestein’s world was the institution he was
building and a major source of information the
seminars and papers of that institution. When first
presenting demographic transition theory in its more
fully developed form, he described it as ‘some of
the work which my colleagues and I, of Princeton’s
Office of Population Research, have undertaken …’
(Notestein 1943, p. 165). Prominent among the col-
leagues contributing to demographic theory were
Dudley Kirk and Kingsley Davis. The most employed
of Notestein’s outside sources were two works which
significantly appeared in his first year of teaching:
World Population (Carr-Saunders 1936), which docu-
mented Third World mortality declines and popu-
lation growth, and Medical History of Contraception
(Himes 1936), which showed how ancient were at-
tempts to restrict fertility. In his two most famous
papers on demographic transition, ‘Population—the
long view’ (1945) and ‘Economic problems of popu-
lation change’ (1953), there are only a couple of
references which go beyond these two sources and
work that either he or his colleagues had undertaken at
MMF, OPR or the UN. All his papers drew quite early
on ongoing research projects at MMF or OPR, which
themselves were not often fully reported until years
later. Many of his papers were given first to confer-
ences of mixed disciplines and achieve their impact
from their simplicity, common sense, and clarity. After
1936 surprisingly few of his publications were papers
submitted without solicitation to demographic jour-
nals. All, as Coale (1979) notes of his writing and
teaching, were marked by skepticism, respect for
evidence, and insistence on rigor and technical com-
petence.

2. Contribution to Demography

The greatest support for demographic studies and for
their funding came between the World Wars from
those in the eugenics movement. Their major concerns
were that the lower socioeconomic classes were out-
breeding the higher ones (and, they assumed, the
genetically brighter) and, in the USA, that immigrants
had higher fertility than the native-born. The con-
tribution of Sydenstricker and Notestein (1930) was to
present, virtually without comment on the implica-
tions for society, technically sophisticated analyses of
a sample of previously untabulated 1910 US census
returns to show that immigrants had higher fertility
than the native-born in the first generation but lower
in the second. They also showed there were marked
rural–urban fertility differentials and somewhat
smaller occupational ones. They tried to free the
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debate from ideology. After 1936 Notestein ceased
publishing in the area of fertility differentials, although
it was an important element in the 1941 Indianapolis
Survey, which was recommended by a committee of
which he was a member. That study was the world’s
first household fertility and family planning survey
and was the direct ancestor of the global programs of
such surveys in the later decades of the century.

During the 1930s Notestein, together with Regine
Stix, analyzed information from interviews in 1932–4
of women who had attended a Margaret Sanger family
planning clinic in 1931–2. Three conclusions were to
be taught to all who passed through OPR. The first
was that deliberate fertility control completely ex-
plained the fertility transition and that it did not have
biological origins. The second was that ‘New patterns
of living and new values brought growing interest in
family limitation that spread the use of known
methods and stimulated the development of new ones.
In a real sense, modern birth control is as much the
result of new interest in family limitation as its cause’
Stix and Notestein (1940, p. 150). The third con-
clusion, deriving from the discovery that most of these
women (predominantly Jewish refugees from Europe)
had earlier employed coitus interruptus (withdrawal)
to limit fertility, was that all societies at all times could
have reduced family size if the socioeconomic and
cultural circumstances had made this desirable.

Notestein’s name is most strongly linked with
demographic transition theory, which is as important
an intellectual framework in modern demography as
evolution is in biology. In its simplest sense, namely, as
societies evolve and become richer, mortality falls, to
be followed later by a decline in fertility, the concept
existed all through the twentieth century. Notestein
taught demographic change within such a framework
from the inception of his OPR course. His Cornell
supervisor, Willcox, had published a paper drawing
these conclusions in 1916, and Warren Thompson had
divided the process into analytical stages in 1929.
Notestein’s and OPR’s contributions were to identify
the conditions of fertility decline, the role of con-
traception, the great spurt of population growth which
occurred before the transitionwas over, and the spread
of the phenomenon. This was greatly facilitated by the
sponsorship of four major studies of demographic
change in Europe at OPR by a division of the League
of Nations transferred from Geneva to Princeton for
the duration of World War II, and subsequent funding
by the Carnegie Foundation through MMF. This
work was published in the period 1944–6, but by
February 1943 Notestein was reporting to a meeting of
the American Philosophical Society the nature of the
‘vital revolution,’ the growth of population because of
the ‘lagging transition in growth rates,’ the spread of
this revolution to Southern and Eastern Europe, and
the fact that mortality was already declining in
agrarian Asia portending rapid population growth
there.

The globalization of demographic theory was per-
mitted by the funding in 1943 by the Geographer of
the US Department of State of studies of population
change in India (now India, Pakistan, and Bangladesh)
and Japan. Later studies were to cover Formosa (now
Taiwan), Malaya (now Malaysia), and Lebanon.
Notestein’s interest in Asia had been whetted by his
part in funding and analyzing the population segment
of John Lossing Buck’s land utilization survey carried
out in China in 1929–31. His conviction that the
colonial world would face mounting population
growth in the postwar period had been strengthened
by the Annual Conference of the Milbank Memorial
Fund in Princeton in early 1944 where OPR re-
searchers gave papers on rapid population growth in
India, Japan, and Egypt, and agreed that global
demographic transition was underway. This led
to his paper, ‘Population – the long view’ (1945),

But Notestein was already entering a new stage in
his life. He and other OPR researchers had recorded
that European fertility had begun to fall centuries after
mortality did so, with the result that population of
European extraction increased sevenfold. This seemed
to be an impossible scenario for agrarian Asia and
suggested that mortality decline there might meet a
Malthusian barrier strangling both the mortality
transition and hopes for rising living standards.
Already in ‘Population—the long view’ (1945, p. 52)
he had raised the possibility that Asian population
growth might be held to doubling by ‘wise and
vigorous leadership’ and ‘studied efforts … to induce
declining fertility.’ By 1952, in ‘Economic problems of
population change’ (1953, p. 28), his position was that
‘It is within the bounds of possibility that the wise use
of modern methods of communication and training to
promote higher age at marriage and the practice of
birth control would bring a considerable reduction of
the birth rate even in peasant societies.’ Birth control
interventions were increasingly attempted, many with
the assistance of the Population Council during
Notestein’s presidency. Fertility in most of the devel-
oping world has since declined, earlier than the OPR
researchers of the 1940s thought likely, but neither
Notestein nor others at OPR incorporated the new
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presented to a 1944 conference of food specialists

to a conference of agricultural economists, ‘Eco-
nomic problems of population change’ (1953). With
these two papers the theory was complete. Notestein
maintained that fertility declined first in the urban
populations of industrialized societies because of
the development there of conditions that eroded
the traditional family and ascribed status, favor-
ing instead individualism and self-advancement.
The decline was retarded because of the slow ero-
sion of ancient institutions and beliefs which
had been required to encourage the high fertility
necessary to offset the high mortality of premodern
times.

at the University of Chicago, and a 1952 address



vital revolution into a revised demographic transition
theory. Perhaps Notestein’s stature and influence
rested most on the extraordinary extent to which most
of his colleagues and students retained the consensus
which had been reached in OPR during the 1940s and
which he expressed so well.

3. Re�isionists

The movement of Notestein and others toward
being more involved in policy formulation and less the
detached intellectual observer disquieted parts of the
academic demography community. Dennis Hodgson
(1983, pp. 2–3) saw this change as being unfortunate,
from the scientific point of view, arguing that ‘There is
a tendency … for crisis research to be policy research
rather than to be strictly academic in nature.’ He
contrasted this with an earlier, perhaps happier period,
when ‘Understanding, not change, was the goal.’
SimonSzreter (1993)wentmuch further and attributed
the changes in Notestein’s and his colleagues’ inter-
pretations and attitudes to demographic change to
their appreciation of the USA’s strategic interests
during the Cold War period.

Hodgson’s criticism probably would not have wor-
ried Notestein. He had always held that the overriding
purpose of research was to help the human race,
writing in his last published article that he was ‘both a
foundation and university man,’ which he did not find
incompatible, because most social scientists are ‘re-
formers who are basically interested in the interplay of
evolving technology, socioeconomic institutions, and
population change as major determinants of the
human condition’ (Notestein 1982, pp. 651–87). He
had never ruled out policy interventions but regarded
them as not only desirable but even to be expected, not
only on the mortality side of demographic transition
but also on its fertility side. He regarded them as social
experiments worth undertaking and studying. His
concluding chapter to Stix and Notestein (1940, pp.
150ff) referred to the need to do something about the
high fertility, poverty, and human suffering of half the
world, and then discussed possible family planning
interventions in distressed areas of the USA. His
acceptance of assistance from the League of Nations,
the Department of State, the World Bank, and others
shows his determination to fund OPR adequately to
investigate to its fullest the demographic transition as
it had occurred in Western European populations and
as it moved around the world. Indeed, if he had not
done so, we would have heard little of him or of OPR.
Even his later papers place less emphasis on saving the
world than on giving priority to demographic research
and its funding. The charge that Notestein gave
priority to Asia because it was the prime area of
American strategic interest, especially as China be-
came communist (Szreter 1993, pp. 675–80), overlooks
the fact that Notestein regarded Asia as the main

continent facing potential Malthusian pressures
throughout his academic life.

Frank Notestein died at 80 years of age, of compli-
cations arising fromemphysema, on 18February, 1983
in retirement at Newton, Pennsylvania, only a short
drive from Princeton.

See also: Demographic Measurement: General Issues
and Measures of Fertility; Demographic Models;
Demography: Twentieth-century History; Eugenics as
the Basis of Population Policy; Fertility Control:
Overview; Fertility: Institutional and Political Ap-
proaches; Fertility Theory: Embodied-capital Theory
of Life History Evolution; Fertility Transition: Cul-
tural Explanations; Fertility Transition: Economic
Explanations; Global Population Trends; Human
Ecology: Insights on Demographic Behavior; Immi-
grant Fertility; Population Cycles and Demographic
Behavior; Population Dynamics: Mathematic Models
of Population, Development, and Natural Resources;
Population, Economic Development, and Poverty
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Number Systems, Evolution of

1. The Term ‘Number System’

A ‘number system’ consists of a set of mental entities
and operations (see Numeral Systems) together with
systemsof symbols (seeMentalModels,Psychology of )
such as number words, tallies, or numerical sign
systems and of symbolic activities such as counting,
addition, ormultiplication representing them.Number
systems evolved in the course of the development
of most civilizations. This evolution changed not
only numbers and number representations but also
the meaning of the term ‘number’ itself.

Symbolic activities such as counting, the use of
tallies for representing quantities, or performing calcu-
lations by means of tokens or systems of written
symbols, are usually considered practices dealing with
‘numbers.’ However, such symbolic activities histori-
cally precede an explicit number concept. Explicit
concepts of number are the outgrowth of reflection
upon such activities.

When first explicit concepts of abstract ‘numbers’
emerged in history, they were restricted to the number
system which is called today ‘natural numbers,’ that is,
to the system ‘1, 2, 3, 4, …’ The subsequent history of
the term number is characterized by a series of
extensions of the number concept to cover ‘integers,’
‘rational numbers,’ ‘real numbers,’ ‘complex num-
bers,’ ‘algebraic numbers,’ and other mathematical
objects designated, with lesser or greater justification,
as a number system. These extensions usually included
numbers of earlier stages as special kinds of numbers,
but necessarily also dismissed certain properties which
seemed to be essential in earlier stages. Consequently,
any extension of number systems was accompanied by
controversial discussions about the question whether
the newly-considered mathematical objects were really
numbers. These doubts are often reflected in the
designation of such numbers as ‘irrational,’ ‘negative,’
‘imaginary,’ etc. Finally, the variety of potential
candidates for the term number became so great that
the answer to the question of what is and what is not
a ‘number’ turned into a merely conventional decision.
The focus of attention shifted from the investigation of
types of numbers as they were historically determined
towards the study of their common structures.

2. Cultures without Number Systems

Until recently, ‘prearithmetical’ cultures existed with-
out any arithmetical techniques at all such as finger
counting, counting notches, counting knots, or tokens.
The best known examples are the Australian abor-
igines (Blake 1981, Dixon 1980) and certain South
American natives (Closs 1986) whose languages did
possess terms for quantities, yet of an exclusively
qualitative nature, terms such as ‘many,’ ‘high,’ ‘big,’
or ‘wide.’ (see Australian Aborigines: Sociocultural
Aspects;Justice:PhilosophicalAspects;SouthAmerica:
Sociocultural Aspects). The quantitative aspects of an
object of cognition were not yet distinguished from its
specific physical appearance (see Indigenous Knowl-
edge and Technology). Since from periods before
the Late Neolithic no objects or signs have been iden-
tified that might have had some kind of arithmetical
function, it is likely that up to that time human culture
remained entirely prearithmetical. While artifacts with
repeated signs and regular patterns from periods as
early as the Late Paleolithic (see Modernity: Anthro-
pological Aspects) have occasionally been interpreted
as representations of numbers (Marshack 1972), such
an interpretation seems to be untenable since these
sign repetitions lack the characteristic subdivision by
counting levels which is present in all real counting
systems (Damerow 1998).

3. Proto-arithmetic

The occurrence of the simplest genuine arithmetical
activities known from recent nonliterate cultures (see,
e.g., Saxe 1982) date back to the Late Neolithic and the
Early Bronze Age. These activities aiming at the
identification and control of quantities are based
on structured and standardized systems of symbols
representing objects (see North America and Nati�e
Americans: Sociocultural Aspects; Ritual and Sym-
bolism, Archaeology of). Their emergence as counting
and tallying techniques may have been a consequence
of sedentariness. Symbols are the most simple tools
for the construction of one-to-one correspondences in
counting and tallying that can be transmitted from
generation to generation. The organization of agricul-
tural cultivation, animal husbandry and household
administration led to social conditions that apparently
made symbolic techniques useful, and their systematic
transmission and development possible. Such tech-
niques are ‘proto-arithmetical’ insofar as the symbols
represent objects and not ‘numbers,’ and consequently
are not used for symbolic transformations which cor-
respond to such arithmetical operations as addition
and multiplication.

Early explorers and travelers encountering indigen-
ous cultures using proto-arithmetical techniques often
anachronistically interpreted their activities from a
modern numerical perspective and believed the limita-
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tions of proto-arithmetic resulted from deficient men-
tal abilities of such peoples. It was only in the first half
of the twentieth century that anthropologists and
psychologists challenged these beliefs (e.g., see Klein,
Melanie (1882–1960); Boas, Franz (1858–1942)) and
began seriously to study culturally specific mental con-
structions connected with proto-arithmetical activities
(Levy-Bruhl 1923, Wertheimer 1925).

4. From Proto-arithmetic to Systems of
Numerical Symbols

A further step in the evolution of number systems
resulted from the rise of early civilizations and the
invention of writing. This transition is particularly
well documented in the case of the Ancient Near East
(see Writing, E�olution of ). A system of clay tokens
possessingproto-arithmetical functionshasbeen ident-
ified which may have been widely used already during
the period from the beginning of sedentariness in the
areas surrounding the Mesopotamian lowland plain
and in the Nile valley around 8000 BC until the
emergence of cities around 4000 BC (Schmandt-
Besserat 1992).

In the fourth millennium BC this proto-arithmetic
system of clay tokens became the central tool for the
control of a locally-centralized economic administra-
tion. In order to serve this purpose, the proto-
arithmetical capabilities of the system were exploited
to the limits of their capacity. The safekeeping of
tokens in closed and sealed spherical clay envelopes
demonstrates that they were used for the encoding of
important information. The tokens were complement-
ed and later completely replaced by markings that
were impressed on the surface of such clay envelopes
or on the surface of sealed clay tablets. Thus, the
system was transformed into a more suitable medium
by substituting written signs for tokens. Around 3200
BC, the numerical notations were supplemented with
pictograms, and the tablets achieved a more complex
structure. They now displayed several quantitative
notations arranged according to their function, as we
find in an administrative form. The earliest attestation
of addition as an operation with symbols is provided
by the notation of totals of the entries on such tablets,
usually inscribed on the reverse of the tablet containing
these entries.

Based on their origin, the oldest written numerical
notation systems exhibited, for a short period, very
unusual characteristics. Since they initially still repre-
sented units of counting and measurements, and since
the numerical relations between these units were
dependent on the counted or measured objects, the
numerical signs had no uniquely determined values.
Their values resulted from their metrological context,
and changed with the respective areas of application
without any apparent attempt to attain unambiguous

numerical values for the signs. From the viewpoint of
modern arithmetic, the signs thus represented in
different contexts different numbers (Damerow 1995,
Damerow and Englund 1987). Some 500 years later,
however, the system had developed into a sort of
numerical sign system as is known from other early
civilizations. In particular, the signs had now attained
fixed numerical values.

5. Systems of Numerical Symbols in Early
Ci�ilizations

Most, if not all, advanced civilizations, in particular
the Egyptian empire, the Mesopotamian city-states,
the Mediterranean cultures, the Chinese empire, the
Central American cultures, and the Inca culture, have,
independent from each other or by adaptation from
other cultures, developed systems of numerical sym-
bols that exhibit similar semiotic characteristics. The
basic symbols of these systems were the same as at the
proto-arithmetical level, signs for units and not for
numbers, but since they represented now complex
metrologies they had necessarily also to deal with
fractions. Furthermore, part of the systems were now
complex symbol transformations, that is, arithmetical
techniques such as Egyptian calculation using unit
fractions (Chace 1927), sexagesimal arithmetical tech-
niques of the Babylonians (Neugebauer 1934), trans-
formations of rod numerals on the Chinese counting
board (Li� and Du� 1987), calendrical calculations in the
pre-Columbian culture of the Maya (Closs 1986,
Thompson 1960), or techniques of the use of knotted
cords (quipu) as administrative tools by the Inca
(Ascher and Ascher 1971–1972, Locke 1923).

The development of these numerical techniques was
historically closely related with the administrative
problems that had arisen through the concentration of
economic goods and services in the governmental
centers of early state organization (see State: Anthro-
pological Aspects). The dramatic rise in the quantities
of products had to be controlled, and the immense
variety of decision-making implications had to be
executed administratively (Høyrup 1994, Nissen et al.
1993).

The rules dictating the use of numerical signs
reflected this function; they corresponded to their
meaning in the social context. The numerical sign
systems thus exhibited a great variety of structures
with no internal differentiation between rules represen-
ting a universal number concept and rules depending
on the specific kind of symbolic representation and its
function to control quantities in a specific social
setting. It was only the cultural exchange between
advanced civilizations with developed systems of
numerical notations that created the preconditions for
the differentiation between universal numbers and
specific notations.
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6. The Euclidean Conceptualization of Number

The emergence of an abstract concept of number as a
consequence of cultural exchange is particularly well
known from the ancient Greek culture which played a
crucial role in the historical process of transforming
the heritage of early Near Eastern civilizations into the
intellectual achievements of the hegemonic cultures of
the Hellenistic and Roman world. The reflective re-
structuring of divergent bodies of knowledge brought
about new kinds of general concepts and, in parti-
cular, an abstract concept of number (see Reflexi�ity
in Anthropology).

The oldest known examples of general propositions
about abstract numbers, for instance, the statement
that the number of prime numbers is infinite, are
handed down to us through the definitions and
theorems of Euclid’s Elements (Heath 1956). The
relevance of these definitions and theorems was no
longer based on their practical applicability, but only
on their role within a closed system of mental
operations. These operations reflected certain arith-
metical activities in the medium of written language.
In the case of the number concept these operations
were the techniques of counting and tallying. Euclid
defined a number as a ‘multitude composed of units’
and hence restricted the abstract concept of number to
natural numbers. Platonism, in particular, dogma-
tically excluded from theoretical arithmetic all num-
erical structures that did not come under the Euclidian
definition. Fractions of a number, for instance, and
even more so irrational numbers such as the square
roots of natural numbers that are not squares were not
accepted themselves as numbers.

In order to circumvent the problems of incommen-
surability, a theory of proportions was developed, not
for numbers, but for entities designated as ‘magni-
tudes’ (Heath 1956). This theory served at the same
time as a substitute for an expanded concept of number
that could cover all the arithmetical activities and
symbolic operations existing at that time.

At a practical level, however, operations with
notations for other types of number systems had been
developed and were used long before they were
theoretically reflected in an extended number concept.
Any exchange of goods by merchants or by admini-
strators of a centralized economy implicitly involves
fractions. The balancing of debits and credits in
bookkeeping similarly involves negative numbers.
Accordingly, arithmetical techniques for dealing im-
plicitly or even explicitly with fractions or with
negative and irrational numbers had thus been de-
veloped already in early civilizations long before they
were reflected in an explicit number concept.

7. The Impact of Algebra

The problems resulting from the restrictive Greek
number concept were aggravated with the renaissance

of ancient mathematics in the Early Modern Era. In
particular, the development of algebraic notation
techniques and of analytical methods applied to
continuous processes in mechanics made the distinc-
tion between numbers and magnitudes obsolete. The
use of variables in order to solve equations was
indifferent to this conceptual distinction. Fractions,
negative numbers, irrational numbers, infinitesimals,
and infinity became more and more accepted as
numbers. Although infinitesimals were again expelled
in the nineteenth century after their missing logical
foundation resulted in serious contradictions in the
conceptual system of mathematics, they were finally
reintroduced in a new form by the nonstandard
analysis of the twentieth century.

The introduction of algebraic notations thus contri-
buted to the transformation of existing arithmetical
techniques into conceptualized number systems, but it
also initiated the creation of completely new ones. A
new type of number system with no immediately
obvious meaning emerged, reflecting no longer pri-
mary arithmetical techniques but rather abstract
operations with variables and equations. A well-
known example is provided by ‘imaginary’ square
roots of negative numbers which occurred as solutions
to higher degree equations. Such solutions, although
calculated correctly according to rules for numbers,
seemed to make no sense since squaring a number
never results in a negative number. Nevertheless, it
turned out to be possible to operate consistently with
such imaginary numbers as if indeed they were, in fact,
numbers. They were, thus, finally accepted as ‘complex
numbers.’

The justification of seemingly meaningless number
systems was not the only problem posed by the
development of mathematics in the nineteenth cen-
tury. The term number became questionable for other
reasons too. On the one hand, a productive new
theory, even today called simply ‘theory of numbers,’
was created; it is, however, a discipline with a specific
topic. The term number is in this theory restricted to
(positive and negative) integers. On the other hand, a
growing number of new types of mathematical systems
emerged which, with greater or lesser emphasis, were
called number systems, for example, ‘algebraic num-
bers,’ ‘transcendental numbers,’ ‘higher order complex
numbers,’ ‘quaternions,’ ‘biquaternions,’ etc. In order
to organize the hodgepodge of artificially-constructed
number systems, a heuristic principle was formulated.
The construction of number systems should follow the
‘principle of the permanence of formal laws’ of an
arithmetica uni�ersalis (Hankel 1867), that is, they
should be constructed in such a way that some of the
rules of ordinary numbers are preserved. It was hoped,
in particular, that ‘higher order complex numbers’ of a
certain type might serve as the foundation for an
infinite number and virtually all possible number
systems, an expectation which later turned out to be
misguided.
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8. Formalism and the Decline of Number

The formalistic approach, which in the nineteenth
century led to the flourishing number systems and
ascribed to them a key role in the foundation of
mathematics, reduced their importance in the course
of the structuralist rebuilding of mathematics in the
twentieth century. In fact, the recombination of
structures and operations of mathematical objects in
order to create new ones with new properties made it
more and more difficult to distinguish number systems
from other systems of mathematical objects. The
designation of an object as a number was increasingly
seen as merely an historical convention. Number
systems were downgraded to instances of structures
abstracted from them, in particular, of algebraic
structures resembling addition and multiplication and
topological structures determining distance and con-
tinuity. Not numbers, but ‘sets’ equipped with such
structures, which were designated artificially as
‘groups,’ ‘fields,’ ‘rings,’ ‘lattices,’ ‘compact spaces,’
etc., became the building blocks of modern math-
ematics.

See also: Brain, Evolution of; Civilization, Concept
and History of; Cultural Evolution: Overview; Culture
in Development; Evolution of Cognition: An Adapta-
tionist Perspective; Human Cognition, Evolution of;
Indigenous Knowledge: Science and Technology
Studies; Knowledge, Anthropology of; Mathematical
and Logical Abilities, Neural Basis of; Mathematical
Education
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P. Damerow

Numeral Systems

A numeral system is a part of a natural language,
primarily devoted to the expression of positive whole
numbers. A number is a mathematical abstraction; a
numeral is a word or phrase expressing a number. The
international scientific (‘Arabic’) notation provides a
universally known, unambiguous means of represent-
ing numbers, which gives the study of numeral systems
a clear advantage over other areas of language, in
which the representation of meaning is problematic.
The basic semantic operations relevant to the in-
terpretation of complex numerals (such as fi�e thou-
sand six hundred and se�enty eight) are addition and
multiplication. Widespread understanding of these
operations also gives the study of numeral systems an
especially clear compositional semantics.

The spoken and written-out forms of numerals
differ in various ways from the Arabic notation. There
may be a difference in base number; thus French
expresses 80 as quatre-�ingts, literally 4 20s. There may
also be a difference in the order of constituent
elements; thus German expresses 64 as �ierundsechzig,
literally 4�60. The scientific notation is compact,

10756

Number Systems, E�olution of



having no explicit representation of addition and
multiplication, and relying on the place-value con-
vention to indicate powers of the base 10. But natural
language numeral systems are not as compact, having
explicit representations of the addition operation (e.g.,
and in two hundred and sixty), and explicitly naming
the powers of the base number (e.g., in English with
the suffix -ty and words such as hundred and million).
As such vernacular forms precede the scientific no-
tation (both in the history of a language and in the
order of acquisition by individuals), it is the spoken
and written-out forms of numerals, and their mapping
onto numbers, that concern us here.

Some languages have no numerals:

The one obvious gap in Australian vocabularies is the lack of
any system of numbers. It is usually said that there are only
numbers ‘one,’ ‘two,’ ‘several’ and ‘many’; some languages
appear also to have ‘three,’ although this is frequently a
compound form. Kenneth Hale has suggested that these
forms are not numerals in the strict sense, but are rather
indefinite determiners, like English a and some (Dixon 1980,
pp. 107–8).

In languages with a numeral system, forms for
expressing positive whole numbers are in frequent use
in everyday life, whereas forms for expressing more
technical concepts, such as negative numbers and
fractions, either do not exist or are restricted to
technical discourse. Subsidiary systems, such as
systems for naming dates, clock times, amounts of
money, weights and measures, or telephone numbers,
are derivative of the basic numeral system of a
language, and are of less interest to the linguist, often
being of recent invention, in some sense artificial, and
following idiosyncratic rules characteristic only of
themselves.

Numeral systems, though well integrated into their
host languages, are nevertheless somewhat atypical of
language subsystems as a whole. Numerals are the
only expressions for which a conventional sequence
exists. Thus there is an agreed answer to the question,
‘What comes after sixteen?’ But there is no such
agreed sequence, in any language, for, say, the adjec-
tives and adjectival phrases of the language. Obviously
this sequencing is due to the especially clear semantic
domain of numerals, the sequence of natural numbers.
Numeral systems, beyond the most rudimentary, are
also atypical in that they are usually explicitly taught.
Children are drilled in reciting a conventional sequence
of numerals, whereas almost every other part of the
core grammar of a language is acquired without
explicit teaching or drilling. This might be grounds for
arguing that numerals themselves are to some extent
artificial and not part of the core grammar of any
natural language. But if we take the notion of what
belongs to a language broadly, there can be no doubt
that a language’s numeral system is a proper part of it;
a section on the numeral system of a language is
incorporated into any decent reference grammar.

1. Numerals and Grammatical Number

Grammarians use the term ‘(grammatical) number’
for the singular�plural distinction marked on nouns in
most languages, and supplemented in some languages
by categories such as dual, and even trial. Gram-
matical number tends to be indicated in the mor-
phology of nouns (e.g., by an affix), whereas numerals
are distinct words or phrases. Grammatical number
has a loose relationship with numeral expressions in a
language. One might expect that in any language the
numeral expressing 1 would accompany a singular
noun, the numeral expressing 2 would accompany a
plural noun (or a dual noun if the language has duals),
and any other numeral would be accompanied by a
plural noun. But such a neat pattern is not universal.
In Hungarian, for example, a noun following any
numeral, for whatever number, is grammatically
singular; the plural form of a noun is used only in the
absence of any preceding numeral expression. In
(Egyptian) Arabic, the situation is more complex, with
a singular noun accompanying the form for 1, a dual
noun going with the form for 2, a plural noun with
forms for the numbers 3–10, and a singular noun with
forms for 11 upwards. Examples are given below.

ENGLISH HUNGARIAN ARABIC
‘minute’ perc daqiiqa
‘minutes’ percek daqaayiq
‘one minute’ egy perc daqiiqa waqda
‘two minutes’ ke� t perc (itneen) daqiiqteen
‘three minutes’ ha� rom perc talat daqaayiq
‘ten minutes’ tiz perc �ashar daqaayiq
‘eleven minutes’ tizenegy perc qidaashar daqiiqa

2. Simple Lexical Numerals

Cardinal numeral words are shaped and distributed
like adjectives or nouns. Across languages, the lower-
valued numeral words (typically up to about the range
2–4) tend to behave clearly like adjectives, and the
higher-valued numeral words (especially those used as
multiplicative bases, such as hundred and million)
behave like nouns. Indeed, there is an example in the
table above, in which the Arabic numeral for 1,
waaqid, follows its noun, as adjectives do in Arabic,
while the other numeral words (for 2, 3, 10, 11, 20)
precede their noun, unlike adjectives. (See Corbett
(1978a, 1978b) for details.)

In several other respects, the lower-valued numerals,
up to about 2–4, behave differently fromother numeral
words. In some languages, there are different gender
forms for just the first few numerals. Thus in Welsh
there are masculine�feminine pairs dau�dwy (� 2),
tri�tair (� 3), and pedwar�pedair (� 4), but only one
form for other numerals. In some case-marking
languages, numerals for values up to about 2–4 impose
a special case (e.g., Genitive, as in Russian) on a
following noun (See Hurford (2000) for examples).
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Ordinal numerals (e.g., first, second, third,…
twentieth,…), where they exist, are adjectives derived
from cardinal numerals. The lower-valued ordinals
(again typically up to about the range 2–4) tend to be
formed suppletively, without any obvious morpho-
logical connection to the corresponding cardinal
numeral. Thus first is not formed from one, whereas
fourth is formed by suffixing -th to four (see Hurford
(in press) for tables of such examples from a range of
languages).

3. From Lexicon to Syntax

In some languages, the simple lexical numerals stop at
2, and higher values are expressed by syntactic
combinations. An example is given here from a
Queensland, Australia language cited in Tylor (1891,
p. 243)
(a) ganar
(b) burla
(c) burla-ganar
(d) burla-burla
Other languages make the break into syntax after 3, 4,
and 5, and most languages have simple numeral words
for values up to 10, and then resort to syntactic
combinations. After 10, almost without exception in
any language, the only values for which there are
morphologically simple words are those used as
multiplicative bases, such as 20, 100, 1,000, and so on.
(English ele�en is an exception, but it is historically
derived from a more complex form; Russian sorok
(� 40) is a genuine exception. Another source of
possible exceptions is the bodypart numeration prac-
tices found in some parts of Papua New Guinea. In
such practices, parts of the body are touched in
sequence as a way of recording or communicating
numbers, typically starting with the left little finger,
moving through the left digits, up the wrist, forearm,
elbow, upper arm, shoulder, neck, head, and down to
the right little finger. Thus, bodypart words can be said
to have secondary numeral meanings (see Saxe (1981)
for details).

4. Basic Syntax of Numerals

(The material in this section is set out in much greater
detail inHurford (1975).)With remarkable uniformity,
the basic form of most syntactically complex numerals
in most languages can be generated from a universal
schema of just two simple phrase structure rules

NUM�
1

2
3

4

DIGIT

NUMPHRASE (NUM)

5

6
7

8

NUMPHRASE�NUM M

(1)

Here, ‘NUM’ represents the category Numeral itself,
the set of possible numeral expressions in a language;
‘DIGIT’ represents any single numeral word up to the

value of the base number (e.g., English one, two,…,
nine); and ‘M’ represents a category of mainly noun-
like numeral forms used as multiplicational bases (e.g.,
English -ty, thousand, and billion). The curly brackets
in the rules enclose alternatives; thus a numeral may
be either a DIGIT (e.g. eight) or a so-called
NUMPHRASE (numeral phrase) followed optionally
by another numeral (e.g., eight hundred or eight
hundred and eight). If a numeral has two immediate
constituents (i.e., is not just a single word) the value of
the whole is calculated by adding the values of the
constituents; thus sixty four means 60�4. If a numeral
phrase (as distinct from a numeral) has two immediate
constituents the value of the whole is calculated by
multiplying the values of the constituents; thus two
hundred means 2�100.

4.1 Language-specific Idiosyncrasies

Two sorts of reservation must be made about the claim
for the universality of the two basic phrase structure
rules presented above. One sort of reservation is a set
of language-specific modifications, made on a case-by-
case basis for each separate language, essentially
dealing with the ways in which the particular lan-
guage’s irregularities deviate from the universal pat-
tern embodied in the two rules. These idiosyncrasies
typically affect the lower-valued expressions (up to
about 20, but sometimes higher) only. For instance,
the rules, if given an English lexicon, besides gen-
erating the regular numeral phrases sixty, se�enty,
ninety, would also generate *twoty, which needs to be
changed to twenty, and *onety, which needs to be
changed to ten. The rules above order a numeral
phrase before any accompanying numeral, which
could be a digit-word, thus generating, correctly for
English, for example, se�enty two, but incorrectly for
German, for example, fu� nfzig drei. Languages which
place summands in a lower-before-higher order re-
quire a rule (obligatory or optional, as the case may
be) reordering the constituents of a numeral. Lan-
guages also typically augment the universal rule
schema above with their own idiosyncratic rules
inserting particles (e.g., and, et, und) denoting addition
and, less often, multiplication.

It may be objected that the above forces the
numerals of all languages into a Procrustean bed,
distorting the true picture in individual languages.
Such an objection turns out, on detailed study of
individual languages, to be misplaced. Even in the
numeral system of just one language, there is usually
an indication of a regular underlying system, captured
by the rule schema above, to which most of the
numeral expressions in the language, including all of
the higher-valued ones, conform. Using a handful of
idiosyncratic statements to capture irregularities is in
fact more economical than postulating a nonuniversal
underlying scheme for any particular language.
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Figure 1
Structures of complex numerals

4.2 The Packing Strategy

The second necessary reservation to the universal rule
schema above involves a way of constraining the
massive overgeneration resulting from the recursive
use of the category NUM in the rules. Without further
constraint, these rules would generate (given an
English lexicon) such non-existent forms as the fol-
lowing: *sixty ten; *eighty hundred; *two hundred, two
hundred, two-hundred; *three million thousand hundred.

The universal rule schema generates hierarchically
structured strings, which can be represented in tree
diagrams such as in Fig. 1. These examples go in
semantically equivalent pairs, as can be determined
by adding the values of constituents of a NUM
and multiplying the values of constituents of a
NUMPHRASE. The first pair both mean 3,200, and
the second pair both mean 400,000,000. But only one
member of each pair, the left-hand structure, is well-
formed. With strikingly few exceptions across all
languages, ill-formed numeral structures generated by
the universal rule schema can be eliminated by a
universal principle known as the Packing Strategy,
stated informally below.

Packing Strategy: within any part of a numeral
structure, the sister of a NUM must have the highest
possible value.

Another way of stating this is: in a numeral
structure, if the sister of a NUM is not the highest
valued well-formed structure of its category (equal to
or lower in value than the value of the whole structure)
generated by the universal schema together with the
lexicon of the particular language, the whole structure
is ill-formed.

Thus, *two hundred three thousand above is charac-
terized as ill-formed because of the existence of a well-
formed NUMPHRASE three thousand which could be
the sister of the next-to-top NUM (3,000� 3,200),
and which has a value greater than that of the actual
NUMPHRASE sister of the next-to-top NUM
(3,000� 200). Similarly, *four million hundred above
is characterized as ill-formed because of the existence
of a well-formed M million which could be the sister of
the next-to-top NUM (l,000,000� 400,000,000), and
which has a value greater than that of the actual M
sister of the next-to-top NUM (l,000,000� 100).

The Packing Strategy works in coordination with
the lexicons and other rules of particular languages.
Beside the kinds of examples just given, it can be
applied to explain some language-specific idiosyn-
crasies, such as the fact that in French 70 is expressed
as soixante-dix (� 60�10), and not as 50�20, or
40�30, for example. The Packing Strategy can also be
used to explain the actual sets of Ms (base words)
found in numeral systems. In English, there are Ms
with values of 10, 10� (hundred), 10� (thousand), (10�)�
(million), (10�)� (billion), and (10�)� (trillion). In
Chinese there are Ms with values of 10, 10�, 10�, 10�,
(10�)�, and (10�)�. If one posits internal hierarchical
structure for these lexical items, with exponentiation
as the relevant arithmetical operator, the existence of
such smoothly regular sequences of Ms can be pre-
dicted by means of the Packing Strategy.

The Packing Strategy is an unusually powerful
generalization across languages. It is not without
exceptions. The Packing Strategy predicts incorrectly,
for instance, that English expressions such as twenty
three hundred would be ill-formed, with two thousand
three hundred being the only well-formed expression
for 2,300. It is also falsified as an exceptionless
generalization by the series of multiplicative bases
found in Indian languages, exemplified here from
Tamil: 10 paththu, 10� nuru, l0� ayiram, l0� laksham, l0�
kodi (see Hurford (1975) for more fully argued details
of the universal phrase structure rule schema for
numerals and the Packing Strategy).

5. Linguistic Discontinuity

The mathematical number series, as defined by Peano,
is smoothly continuous from zero to infinity, admitting
of no discontinuities. The jump from 1 to 2 is of
exactly the same nature as the jump from 2,001 to
2,002. But the sequences of numerals in natural
languages show several discontinuities, and all at
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around the same points. These discontinuity points
are typically:

(a) around three,beforewhich lexical numerals show
various irregularities, for example, suppletive ordinals,
agreement in gender, unusual case government, as
mentioned above; psychologically, three is about the
limit of subitization (instant number judgement
without counting);

(b) after 10, at which point the first syntactically
complex numerals typically appear, using addition;

(c) around 20, at the point when the first multi-
plicative expressions are used, which often coincides
with a switch in the way addition is expressed (e.g.,
English DIGIT�-teen switches to DIGIT-ty DIGIT);

(d) (less often) at a point associated with some
higher base number, such as 100 or 1,000, when
different detailed rules may begin to apply (e.g.,
German switches from lower-plus-higher to higher-
plus-lower order of summands)
Such linguistic discontinuity suggests a system grow-
ing by stages over time, with periods of stasis between
each stage. The discontinuities are historical growth
marks, like the rings in a tree trunk.

6. Some Idiosyncratic Systems

Linguistics is interested in discovering and explaining
both the universal pattern to which all languages are
cut and the range of variation within that pattern.
Some linguists concentrate more on the universals,
some more on variety and idiosyncrasy . The numeral
systems of many languages are strikingly similar, but
in this section a few examples will be given from
unusual systems.

Not many numeral systems use subtraction, but the
traditional Yoruba system uses it extensively. An
example is e�

�
rı� n din� la� a� do�

�
o�
�
ta, glossed by Abraham

(1958) as ‘4 as-to-a-reduction off 60–10.’ A� a� do�
�
o�
�
ta is a

contraction of a longer expression meaning literally
‘10 from (20 3).’ Clearly the structure of this expression
should reflect the bracketing [4[10[20 3]]]. In this
structure 20 and 3 are combined by multiplication,
yielding 60; after this 10 is subtracted from 60, giving
50; and finally 4 is subtracted from 50, giving 46. The
last two operations performed are both subtraction.
Note also that Yoruba here uses a highly unusual
order for elements in a multiplicational relationship,
in which the higher (base) number precedes the lower
number. Almost universally in languages, the order
low-before-high is preferred for numerals in a multi-
plicational relationship, as also for the combination
numeral–noun; the combinationnoun-before-numeral
is extremely rare.

The ancient Hawaiian system multiplied the usual
bases by 4 before applying them, as shown by the
numeral for 968 elua lau me eha kanahaku-
mamawalu, literally ‘two four-hundreds and four
forties and eight’ (Judd et al. 1945).

A nonstandard mathematical operation, called
‘overcounting’ is used extensively in Mayan languages
and some others. An example is quoted in Hurford
(1975)

Thus the numeral 41, instead of being expressed by a word
meaning ‘twice twenty plus one,’ is huntuyoxkal, viz. the first
(huntu) of the third score; oxkal being three times twenty, or
sixty.

In a few languages, there are somewhat different
numeral systems, depending on what is being counted.
In Kusaiean, a Micronesian language, one system is
used for counting fish and things related to fishing;
another system is used for counting other things.

7. Psycholinguistic and Philosophical Aspects

There is not space here to explore some interesting
psychological and philosophical questions related to
number and numerals. These include: is human
knowledge of number handled by domain-specific
parts of the brain? Do children learn the meanings of
numerals from concrete examples, such as three bricks,
four teddy bears? To what extent are the universal
properties of numeral systems attributable to innate
dispositions in the minds of language acquirers, or are
they (complementarily) conventional historic-cultural
constructs? Logically, are numerals proper names or
predicates? In either case, what do they denote,
platonic entities or sets of collections of objects?
Discussion of these issues, and more, can be found in
Dehaene (1997) and Hurford (1987).

See also: Number Systems, Evolution of
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Nursing Homes

Nursing homes are institutions that provide an age-
friendly environment and care for elderly people
suffering from physical, psychological, or social defi-
cits. There are semidependent living arrangements for
those capable of self-care but with some chronic
limitations; these institutions offer meals, housekeep-
ing, and transportation services. In addition, there are
dependent living arrangements which are hospital-like
environments that provide 24-hour supervision, in-
termittent services, and nursing care for severely
impaired individuals. In the USA and other Western
countries at similar levels of economic development, 5
percent of the total population over age 65 are
institutionalized, and about 20 percent have to face
institutionalization at some point in life. The prob-
ability of institutionalization increases with age. At
age 85 and above, 25 percent of the population live in
long-term care institutions (Kendig and Pynoos 1996).
Demographic changes in the Western world will
increase the number of elderly individuals—especially
of very old persons—in societies. Some demographic
projections report that by the year 2050, 30 percent of
the elderly population will be aged 80 and above. In
addition, declining birthrates and increases in women
employment rates are likely to result in a decrease in
potential family caregivers. These demographic
developments suggest that nursing homes will remain
an important living arrangement, even though social
policy since the early 1990s has been focusing on
community-based living and support systems (see
Age, Sociology of ).

1. Consequences of Institutionalization

The majority of people dread the idea of institu-
tionalization because private homes and apartments
within specific communities are strongly linked to
biographies. Individual living arrangements, i.e., per-
sonal furniture, belongings, decorations, etc., can be
regarded as an extension of the self and are not very
easily abandoned. The move to an institution is
sometimes considered as a first step towards death.
Risk factors for institutionalization are high age, being
female, widowhood, and childlessness. The main risk
factor is impairment of functional status due to
chronic, mental and�or physical diseases. Up to 50
percent of the inhabitants of nursing homes suffer
from dementia. Nevertheless, people of similar vul-
nerability also live in communities. Therefore, the

interaction between individual deficits and inadequate
social support seems to be of crucial importance for
the necessity of institutionalization.

Relocation is regarded as a critical life event, a
major stressor which can lead to behavioral, psycho-
logical, and physical deterioration (Horowitz and
Schulz 1983). Some studies, though, question this
relocation-stress hypothesis and report positive out-
comes of institutional living. These include better
family relations, improved morale and positive
alterations in lifestyles of the residents. However, there
are severe methodological problems in detecting the
effects of relocation. The effects of multimorbidity and
various impairments are difficult to separate from
effects due to institutionalization. Furthermore, it is
almost impossible to realize control group designs
(Kahana 1987). One important condition for positive
effects seems to be that relocation is the result of the
elderly person’s own decision. If the selection of the
environment is under the control of the elderly
individual and if the institution provides compensa-
tory support suitable for this individual, positive
outcomes are most likely (M. M. Baltes et al. 1991).
Unfortunately, however, many elderly people are
relocated into institutions from acute hospitals or
other institutional settings, which means that they
have no control over the time of relocation or the
choice of institution.

Personal coping strategies are an important
mediator in dealing with the stress of relocation, ad-
aptation to new living conditions, and maintenance of
a sense of control. Since Goffman’s (1961) classical
study about the humiliation and deprivation of choice
in ‘total institutions’, nursing homes are widely re-
garded as one example of violation of the basic needs
for personal control. The negative impact of loss of
control for elderly people has been proven in many
studies (Heckhausen and Schulz 1995). It is important
to note, however, that institutionalization does not
necessarily lead to a total loss of control, rather to a
change of certain aspects of control or differential
means of expression of control. Contrary to common
belief, not only active but also passive behavior can
serve as having control. A resident exhibiting de-
pendent behavior, for example, might execute control
in order to secure social contact with staff members
(M. M. Baltes 1996).

2. Ecological Aspects

Nursing homes are complex systems in which different
ecological aspects interact and influence the residents’
well-being and behavior. Nursing home residents who
suffer from physical and cognitive restrictions are
particularly vulnerable with regard to these physical
and social environmental conditions. Although physi-
cal and social aspects are not independent from one
another, they are described here separately for reasons
of clarity.
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2.1 Physical En�ironment

Housing and nursing homes are a major issue of
theoretical and empirical research efforts in ecological
and social gerontology. The importance of the physical
environmental appearance in nursing homes was
expressed by the classical environmental docility
hypothesis, which stresses the increasing importance
of environmental factors when specific losses in daily
functioning occur (Lawton and Simon 1968). Deficits
such as visual, mobility, or cognitive impairments are
extremely stressful for elderly people, and architects
have designed prothetic environments in order to
compensate for these problems. The competence-press
model stresses the idea that environmental demands
that have a manageable difficulty level can optimize
residents’ performances (Lawton 1982). According to
this hypothesis, high demands and low competence
will result in stress and deterioration. Just manageable
environmental press, however, might activate the
individual’s reserve capacities.

Other lines of reasoning in ecological gerontology
stresses the importance of congruence between per-
sonal preferences and needs on the one hand, and
physical and social characteristics of the environment
on the other hand (Kahana 1982). An optimal
person–environment fit with regard to necessary as-
sistance and respect for privacy and autonomy is
extremely important for the subjective well-being of
residents. Due to interindividual differences in resi-
dents, the realization of a person–environment fit for
every resident is an ambitious challenge for the nursing
home providers.

Regnier and Pynoos (1992) suggest a conceptual
framework with 12 environmental and behavioral
principles in order to structure the organization of
nursing homes: (a) provision of opportunities for
privacy; (b) provision of opportunities for social
interaction; (c) promotion of opportunities for con-
trol, choice, and autonomy; (d) fostering a sense of
orientation and wayfinding; (e) provision of a safe and
secure environment; (f) accessibility and functioning
of basic requirements; (g) provision of stimulation and
challenge; (h) consideration of sensory aspects; (i)
enhancing familiarity through personal objects; (j)
consideration of esthetics and appearance; (k) pro-
vision of opportunities for personalization of the
environment; (l) adaptability of environmental con-
ditions. Along these guidelines, nursing homes should
be organized according to the needs of their specific
residents.

2.2 Social En�ironment

Important predictors for subjective well-being are
social relations and social activities. Therefore, an
integration into the social world of a nursing home
seems an important factor for positive adaptation.
Any institutionalized resident is offered opportunities

for social interaction with other residents and with
staff members.

2.2.1 Residents as social partners. Nursing homes
offer a variety of possibilities for establishing social
contacts which, however, are often either not taken
up or do not automatically lead to increased well-
being of the residents. Research findings report that
encouragement for social activities is difficult because
individual preferences in activities differ. Further-
more, admission age of residents and the prevalence
of demented elderly individuals are high in institu-
tions, which increases the difficulties of setting up
new contacts and satisfactory social exchange.

Socioemotional selectivity theory provides another
explanation for the difficulties of enhancing social
activities. Carstensen et al. (1997) argue that for elderly
people, emotional criteria are crucial for the selection
of social relationships. Therefore, the quality and not
merely the quantity of social contacts is the decisive
criterion for positive effects of relationships. Research
findings demonstrating the importance of a partner or
a close person as an important predictor for well-being
support this view. These findings are relevant for
nursing home residents because two main predictors
for institutionalization are widowhood and child-
lessness. In other words, the important condition of
having an intimate confidant does not exist for many
residents, and likewise, motivation for activities with
other residents may be low because these social
contacts cannot substitute the missed intimate re-
lationship. It remains an open question whether
institutions could encourage emotional satisfying
relationships between residents. So far, empirical
results show that outer institutional contacts con-
tribute considerably to the life satisfaction of residents.

2.2.2 Staff members as social partners. Nurses and
other staff members are highly attractive and valued
social partners for the residents because they repre-
sent the world outside the institution and have the
means to execute emotional and instrumental power.
Based on social learning theory, Margret Baltes
conducted a research program which showed that
cognitions and behavior patterns of staff have tre-
mendous influence on autonomy and dependency of
residents (M. M. Baltes 1996). Research findings
have shown that the social reality in nursing homes
can be described as overprotection and encourage-
ment of dependent behavior. Elderly residents are
regarded as incompetent and helpless by staff, who,
according to the medical model, feel obliged to offer
maximum assistance. Elderly residents and staff show
a predictable pattern of behavior interaction: they
seem to act according to a social script. This means
that both staff and residents share common cog-
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nitions about appropriate role behaviors. In particu-
lar, research results from cross-cultural studies have
demonstrated—on a behavior level—that depend-
ent behavior by residents is followed by staff support
behavior for dependency. In addition, independent be-
havior by residents tends to be ignored or even
punished by staff. Consequently, the display of de-
pendent behavior by residents ensures the desired
social contact with staff members. Unfortunately,
this mode of control for social contact may have
negative effects on the independent functioning of the
residents because abilities might get lost with time
without training.

3. Inter�ention

Despite a substantial amount of basic gerontological
knowledge, transfer of this knowledge into practice is
difficult. Therefore, a considerable number of inter-
vention studies have been conducted in nursing homes
in order to assess the outcomes. The major aim of
interventions is to increase the well-being of residents.
In order to enhance the quality of life of residents,
different means and levels of intervention have been
taken up.

On the individual level, behavior modification
programs are often applied in order to change
residents’ behavior (Carstensen et al. 1996). First,
residents’ problems like sleeping disorders or urinary
incontinence are the focus of intervention. Second,
rehabilitation of lost functions concerning activities of
daily living like eating or dressing are addressed.
Third, behaviors that disturb other residents or staff
like wandering or shouting might be treated with
behavior modification. Especially in this latter case,
ethical principles and legitimate interests of all parties
have to be carefully considered before intervening.

On the group level, interventions concerning
residents and interventions focusing on staff must be
differentiated. The enhancement of social activities
among the elderly—such as organizing games or
introducing pets into the institution—are often the
target of efforts. Other changes aim at increasing the
sense of control, for example, through participation in
decisions. Finally, cognitive functions are a major area
of interventions. Reality orientation and memory
trainings are group activities offered in most nursing
homes. The effects of these interventions, however,
remain unclear. Some authors claim that the social
activity in itself is an important factor for the well-
being of the residents rather than effects on cognitive
functioning.

Few interventions aim at changing staff behavior in
order to improve a positive impact on the residents’
well-being. Maintenance or rehabilitation of everyday
competence through adequate treatment by staff has
been of major interest. Training programs for staff
often include communicating the knowledge about

normal aging, the importance of environmental con-
ditions, and behavior modification (M. M. Baltes
1996).

On the system level, desired changes include the
whole institution. Improvement of the physical en-
vironment is one key element for this kind of
intervention. In particular, residents suffering from
dementia need a therapeutic architecture that com-
pensates for their deficits as much as possible (Regnier
and Pynoos 1992). In order to improve orientation,
different colors and noticeable symbols can be used on
different floors. Low demanding elevators, simple
sanitary instruments, and safe areas for physical
activities like wandering are examples of matching
special needs of demented patients. Moos and Lemke
(1994, 1996) developed a Multiphasic Environmental
Assessment Procedure (MEAP), an instrument that
gathers descriptive data for different environmental
dimensions. It measures physical and architectural
features, institutional policy, residents’ functioning,
and staff characteristics. In addition, resident and staff
perceptions of the social environment and social
climate of an institution aremeasured. This instrument
has been used in many studies in order to describe
nursing homes or to examine interventions (Moos and
Lemke 1996).

4. Conclusions

The theoretical and empirical research described in
this article show a variety of encouraging results in
that institutions are able to offer satisfying environ-
ments for their residents. In addition, many inter-
ventions have been successfully applied. One major
problem of this research, however, is the fact that most
studies were conducted in the 1970s or 1980s. Since
1980, the population of nursing home residents has
changed noticeably. First, admission age has raised
considerably. Most residents nowadays are age 85 or
above when they move to an institution. Second, the
proportion of residents suffering from dementia has
increased tremendously—up to 50 percent in many
institutions. Third, community-based services and
new living arrangements are expanding; therefore
healthier people are less likely to choose an institution,
and the number of residents with chronic mental
illnesses in nursing homes will increase further. These
changes in the characteristics of institutionalized
elderly people mean a major challenge for the pro-
viders and for future gerontological research.

Baltes and Baltes (1990) proposed a general model
of adaptivity to the increasing biological and social
losses in old age, the model of selective optimization
with compensation. The three components—selection,
optimization, and compensation—are regarded as
fundamental processes or strategies to ensure adaptive
development (P. B. Baltes 1997). The process of
selection refers to a reduction or transformation of
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domains of functioning in which the individual strives
to perform efficiently. This involves a realistic evalu-
ation of individual priorities, environmental demands,
and biological capacity. The second component,
optimization, reflects the traditional conception of
development as an enrichment and augmentation of
functioning with regard to quality and quantity. The
third component, compensation, becomes important
when losses occur (e.g., hearing loss) or behavioral
capacities are reduced due to physical or mental
constraints. The three processes are also operative in
institutions. Nursing homes can be regarded as special
worlds that alleviate adaptation to biological decline.
The process of selection is realized by the provision of
a less demanding environment. Compensation is
offered by various means of assistance (e.g., care,
prepared food) that reduce the effects of diminishing
capacities, and optimization is supported by oppor-
tunities to pursue activities in those domains which are
important to the individual resident (M. M. Baltes et
al. 1991).

The model of selective optimization with compen-
sation offers a valuable theoretical framework for
future ecological and intervention research in institu-
tions. It is an open question in how far the three
components of positive adaptation can be supported
with regard to residents suffering from dementia.
Gerontological research has to generate answers con-
cerning the balance between protection and com-
pensation on the one hand, and stimulation and
optimization on the other hand. The development of
suitable offers for individuals with different levels of
impairments and mental restrictions within one in-
stitution is of great importance for the well-being of
the residents.

See also: Age, Sociology of; Aging and Health in Old
Age
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O
Obedience: Social Psychological

Perspectives

Obedience refers to the act of carrying out requests or
commands emanating from a person of higher status
within a social hierarchy. It is to be distinguished from
compliance—which also refers to a form of acqui-
escence, but does not necessarily involve a situation of
status inequality. Obedience is also different from
conformity (see Conformity: Sociological Aspects). In
the latter, the source of influence comes from others of
equal status to the target of influence; such as, a group
of peers or other members of one’s society or culture
(see Social Influence, Psychology of and Influence:
Social ). Additionally, while obedience—as well as
compliance—is a result of direct influence attempts,
conformity is usually the product of implicit, indirect
group pressures felt by the individual to be impinging
on him or her. Thus, while obedience represents the
maintenance or creation of social inequality, con-
formity is a social leveler.

1. Distincti�e Feature of the Social-psychological
Approach

Social-psychological perspectives on obedience to
authority see it as a necessary feature of organized
social life, contributing importantly to its efficient and
orderly functioning. Their most distinctive feature is
the primary role accorded to situational factors.
Grounded in Kurt Lewin’s ahistorical approach,
which emphasized contemporaneous determinants of
behavior, social psychologists tend to focus on situ-
ational determinants to account for variations in
obedience. This is in contrast to the personality
psychologist who focuses on inner, stable dispositions
to account for obedience and its variations. A prime
example of the latter is the personality construct of
authoritarianism, which consists of a number of
interrelated elements, including a powerful propensity
to obey authority (Adorno et al. 1950, Altemeyer
1988).

2. The Contribution of Stanley Milgram

The most important social-psychological contribution
to understanding obedience was that of Milgram
(1963, 1974). Although his aim was to study de-

structive obedience, his findings and insights are
readily applicable to more mundane and benign forms
of obedience. Milgram conducted a series of lab-
oratory experiments at Yale University from July 1961
to May 1962 to answer the following question: If one
person orders another to harm a third person, under
what conditions would the second obey the first
person’s orders and under what conditions would he
or she defy them? In his experiments, subjects who had
been recruited for a study of memory and learning
were instructed to give what appeared to be increas-
ingly dangerous shocks to a learner every time he
made a mistake on a word-matching task. The subjects
delivered the shocks by pressing one of 30 switches
arranged horizontally along the front panel of a box-
shaped ‘shock-generator.’ Each subsequent switch was
labeled with higher and higher voltages of shock, in
15-volt steps, beginning with 15volts for the first
switch and ending with 450volts for the last one. The
rule was that the subject teacher had to increase the
shock level one switch at a time each time the learner
made an error. In some of the conditions, as shock
levels became more intense and painful, the learner
responded with shrieks and complaints of increasing
urgency and demanded that the experimenter ter-
minate the experiment. After a certain point, the
learner became silent, suggesting the possibility that
he may have passed out.

The main finding was an unexpectedly high degree
of obedience. As many as 65 percent of the subjects,
ordinary residents of New Haven and Bridgeport,
Connecticut, were fully obedient, that is, continued
administering what they were led to believe were
increasingly painful and dangerous shocks until the
450-volt maximum in response to the experimental
authority’s orders. In actuality, the shocks were not
real and the learner was a confederate who made
errors according to a pre-arranged schedule. Some of
Milgram’s additional findings were: Obedience de-
clined as the distance between teacher and learner was
reduced and when the distance between the exper-
imenter and subject was increased; obedience in-
creased when the subject was only indirectly involved
in punishing the learner, that is, he read the wordlist,
but someone else pressed the switch; the subject’s
obedience rate diminished drastically after seeing two
of his peers refuse to continue and thereby providing
models of disobedience; and men and women were
equally obedient, although the latter reported ex-
periencing greater tension. Milgram believed that such
extreme obedience to potentially destructive com-
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mands is made possible by the acceptance of the
authority’s definition of the situation and by the
subject’s entry into an ‘agentic state,’ a mental state
whose central feature is the relinquishing of responsi-
bility to the person in charge. According to Milgram,
his experimenter represented a legitimate authority, a
person who is seen as having the right to issue orders
and as someone whom we feel an obligation to obey.

If the legitimacy of an authority is seen to be of
prime importance in enabling him or her to be a
powerful source of influence, a logical question is:
How do authorities create and maintain their legit-
imacy? Recent research by Tyler (1997) has addressed
this question. He distinguishes between two ap-
proaches that suggest why people see authorities as
legitimate, and, hence, feel an obligation to obey them:
an instrumental model and a relational model. Ac-
cording to the first approach, a prime determinant of
peoples’ acceptance of the legitimacy of a leader is
whether they are seen as a source of benefits or
desirable outcomes. According to the second ap-
proach, it is the nature of the treatment people receive
from authorities—in particular the integrity and car-
ing that mark their actions—that will determine their
perceived legitimacy. Tyler finds that, although both
instrumental and relational factors have an influence,
the latter is the more dominant factor in judgments of
an authority’s legitimacy.

3. Other Social-psychological Approaches

According to French and Raven (1959) and Raven
(1999), a person’s authority or power to influence
others can derive from other factors besides from his
or her legitimacy. Specifically, according to these
authors, social power can derive from six different
bases. Besides legitimate power, they are: reward,
coercive, expert, referent, and informational power.
When an authority or persuader has reward power,
people obey or yield because they see the former as a
potential source of rewards. Coercive power is oper-
ating when people yield out of fear of punishment.
Persons are said to possess expert power when others
go along with their wishes because of their expertise or
special knowledge. An authority or influencer is said
to have referent power when people acquiesce to his or
her commands or wishes because they like or identify
with him or her. And finally, an authority or other
source is wielding informational power when people
obey or are influenced because they find the infor-
mation provided by that person to be intrinsically
convincing or compelling.

According to Kelman (1973), there are three social
processes that help weaken the normal human reti-
cence against inflicting harm on another and thereby
facilitate people’s obedience to destructive orders:
authorization, routinization, and dehumanization.

Through authorization, individuals are relieved of the
necessity of assessing the morality of the actions they
are directed to carry out.When an action is authorized,
the usual moral considerations fade into the back-
ground, and the individual no longer feels responsible
for his or her actions, nor any guilt, should those
actions be harmful. Routinization—the absorption of
the individual in the mechanical and routine details
that are necessary for carrying out the authorized
actions—minimizes the possibility that he will worry
about its consequences. Dehumanization—viewing
the target of one’s harmful actions as less than
human—further insures that the morality of the
commands issued by an authority will not be ques-
tioned.

Going beyond obedience in authority–subordinate
relationships between individuals, Kelman and
Hamilton (1989) analyzed the effects of political
authority—the nation–state and its various institu-
tions—on the individual citizen. A central feature of
their analysis is a threefold distinction among people’s
broad orientations to political authority—rule, role,
and value orientations—that they see as potential
mediators of the nature of citizens’ responses to
morally questionable policies or destructive orders, as
the following quote indicates:

For the rule-oriented, moral principles are largely irrelevant
both to the actions of the citizen in an authority context and
to the actions of the state in pursuit of its primary purposes:
ensuring public order and national security. This view has a
cynical overtone. The state cannot afford the luxury of
concerning itself with higher principles, and individuals can
be expected to do only what they must in order to stay out of
trouble. For the role-oriented, special moral principles apply
to the citizen in relation to the state as well as to the state
itself. The morality of obedience—the obligation to obey and
support the government—at the level of the individual citizen
and the duty to pursue the national interest at the level of the
state both override standard moral considerations. Finally,
for the �alue oriented, principles of personal morality continue
to govern the behavior of individuals as citizens, and
adherence tomoral principles is fundamental to the legitimacy
of state action. Actions by and on behalf of the state may not
always conform precisely to the expectations that govern
personal relations, but they have to be chosen and evaluated
with reference to standard moral principles (Kelman and
Hamilton 1989, italics added).

4. A Contemporary Problem: Harmful Obedience
in the Workplace

An important implication that Milgram (1974) had
drawn from his research was about the potential
dangers inherent in organizational behavior: When an
individual ‘merges…into an organizational structure,
a new creature replaces autonomous man, unhindered
by the limitations of individual morality, freed of
humane inhibition, mindful only of the sanctions of
authority.’ This observation about the evaporation of
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individual responsibility in hierarchical organizations
anticipated the kinds of tragedies that later resulted
from car manufacturers’ employees’ readiness to carry
out their bosses’ directives to produce unsafe auto-
mobiles, and the tobacco companies’ employees’
acquiescence to policies aimed at deceiving the public.

A current emphasis in research on obedience to
authority is the systematic study of this ‘darker side’
to behavior within hierarchical organizations such
as businesses and companies. Thus, for example,
Hamilton and Sanders (1995), in a cross-cultural
study, examined the factors that would affect judg-
ments about a subordinate’s responsibility when his
company’s actions could result in physical harm to
the public. Brief et al. (2000) showed that, when a
company president’s orders not to hire minority group
members was accompanied by a business justification
—‘Our organization attempts to match the charac-
teristics of our representatives with the characteristics
of the population to which they will be assigned’—
subordinates were more likely to discriminate
against Black job candidates than when no such
justification was provided.

5. The Per�asi�eness of Obedience to Authority

Obedience to authority would seem to be one of the
universals of social behavior, transcending both time
and place, as suggested by two quantitative analyses.
One analysis, using the findings of Milgram’s standard
conditions and those of all the replications conducted
by others, correlated the amount of obedience found
in each study with its year of publication and found
absolutely no relationship between the two variables
(Blass 2000). Another analysis (Blass 1998), also
involving Milgram’s standard conditions and their
replications, reveals that the average obedience rate
found in US studies (61 percent) was very similar to
the average rate of obedience obtained in replications
carried out in other countries (66 percent). As Milgram
once wrote:

We do not observe compliance to authority merely because it
is a transient cultural or historical phenomenon, but because
it flows from the logical necessities of social organization. If
we are to have social life in any organized form—that is to say
if we are to have society—then we must have members of
society amenable to organizational imperatives (letter to
Professor Alan Elms, Sept 25, 1973; The Stanley Milgram
Papers, Yale University Archives).

6. Future Directions

Recently, there has been a discernible shift in emphasis
away from obedience toward defiance—both as a
focus of research (e.g., Modigliani and Rochat 1995,
Rochat and Modigliani 2000) and in the implemen-

tation of changes in the workplace that facilitate
employees’ disobedience of illegitimate or destructive
orders from their superiors, such as the creation of hot
lines and the placement of ombudsmen. In the future,
one can expect a substantive increase in these kinds of
developments.

See also: Authoritarian Personality: History of the
Concept; Authoritarianism; Authority, Social Theor-
ies of; Community Power Structure; Compliance and
Obedience: Legal; Conformity: Sociological Aspects;
Influence: Social; Organizations: Authority and
Power; Power in Society; Social Influence, Psychology
of; Status and Role, Social Psychology of
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T. Blass

Obesity and Eating Disorders: Psychiatric

This article covers obesity and the eating disorders of
anorexia nervosa and bulimia nervosa. People diag-
nosed as obese, anorexic, or bulimic eat too much or
too little. As a result, they may weigh too much or too
little, with consequent adverse effects on their health.
Even considering each eating disorder separately,
there are substantial individual differences with respect
to etiology and the relative success of different types of
treatment.

1. Anorexia Ner�osa

People with anorexia nervosa eat less food than is
necessary to sustain a healthy weight. To be diagnosed
as anorexic someone must have a maximum body-
mass index (BMI) of 17.5kg�m� (BMI measures
someone’s mass per meter of height, and is calculated
as weight in kilograms divided by the square of height
in meters). Along with this loss of weight, females
must stop menstruating to be classified as anorexic.
Anorexics may occasionally go on feeding binges and
then compensate for the calories ingested using such
means as self-induced vomiting, laxatives, or excessive
exercise. Anorexia nervosa usually occurs in females
ranging in age from their teens to their 30s. The overall
prevalence of the condition has been estimated at
betweenfive and ten anorexics per 1000 late-adolescent
and early-adult females (American Psychiatric As-
sociation 1994).

Using the word anorexia for this disorder is mis-
leading because, contrary to its meaning—which is
lack of appetite—anorexics are completely obsessed
with food and food consumption. They carefully
calculate just how many calories they can and do
consume. They think and dream about food con-
stantly (Bruch 1978). Many have a different perception
of their body size compared with the impression that
other people have of them. Anorexics tend to see
themselves as being heavier than they really are
(Garfinkel and Garner 1982).

1.1 Possible Explanations and Causes

A great many explanations for the cause of anorexia
nervosa have been proposed. These explanations in-
clude, first, the current fashion image of thinness,
which encourages young women to feel that they must
be very thin in order to be attractive (Garfinkel and
Garner 1982). In addition, anorexia nervosa may be a

way to gain attention, an attempt at individuality, a
denial of sexuality (in addition to not menstruating,
girls who are severely underweight lack secondary
sexual characteristics), or an attempt to resolve various
problems associated with overdemanding parents
(Bruch 1973). In addition, the neurotransmitter
systems of anorexics tend to exhibit a variety of
abnormalities, although it is not clear if these ab-
normalities are a cause or an effect of the condition
(Kaye 1995). Several of the behavioral characteristics
of anorexia nervosa—dawdling over food, obsession
with food, and hyperactivity—have also been ob-
served in humans and nonhumans who have been
deprived of food either in the laboratory or under
natural conditions (Logue 1991).

It appears that no one cause will suffice to explain all
cases of anorexia nervosa; in fact, it is likely that no one
cause will suffice to explain any single case. There are
many paths to this very complex disorder.

1.2 Treatments

Treatments for anorexia nervosa can be divided into
two groups: short-term treatments designed primarily
to induce an immediate weight gain in the patient,
sometimes without her consent; and long-term treat-
ments designed primarily to maintain or prolong a
weight gain (Van Buskirk 1977). An example of a
short-term treatment is nurturance, one or more
different techniques that attempt to improve the
patient’s nutrition. Nurturance may take the form of
bed rest accompanied by a high-calorie diet, or of
force feeding the patient through a tube inserted down
her throat (Garfinkel and Garner 1982). Other
examples of short-term treatments are behavior ther-
apy, in which engaging in activities known to be
pleasant for the anorexic is made contingent on eating
(Van Buskirk 1977), and drug therapy, in which
specific types of medication are used to enhance
appetite or mood (Walsh 1995). Each of these types of
short-term therapy can be useful for obtaining an
initial weight gain. However, given that there are
potential medical problems associated with using any
drug, use of drugs should be approached with caution.

Examples of long-term treatments are individual
psychotherapy, family psychotherapy, and self-help
groups. Within each of these types of treatment are
many different approaches. Unfortunately there have
been few controlled studies on the long-term effects of
different treatments of anorexia nervosa, therefore we
do not have a clear picture as to which treatments are
successful in the long term for which types of patients.

Anorexia nervosa is a very serious disorder with an
average mortality rate of 5 percent. However, most
treated patients improve (Steinhausen 1995). We know
that the overall treatment package used for patients,
usually consisting of some form of nurturance plus
psychotherapy, seems to have fairly good results.
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2. Bulimia Ner�osa

People suffering from bulimia nervosa repeatedly eat,
in a short period of time, a very large amount of food
(known as binge eating). In addition, bulimics
frequently rid themselves of the excessive calories that
they have consumed using self-induced vomiting,
laxatives, starvation, or vigorous exercise. Bulimics
are usually within normal weight ranges, and are, as
with anorexia nervosa, mostly young women. The
prevalence of bulimia nervosa has been estimated as
between 1 and 3 bulimics per 100 adolescent and
young-adult females.

Similar to anorexics, bulimics appear to have a
distorted view of their own weight, and are obsessed
with controlling their food intake. However, unlike
anorexics, they repeatedly slip and consume huge
amounts of food. Once the binge starts, it seems
uncontrollable. Then the bulimic usually attempts to
compensate for the effects of the excessive food
consumption (American Psychiatric Association
1994).

Repeated binging and purging can have devastating
physiological effects. Some of the less serious effects
include sore throat and swollen glands caused by
repeated vomiting; the vomitus being acidic, it eats
away at the enamel of the teeth, making bulimics
prone to tooth decay. More serious is that both the
vomiting and the use of laxatives can cause dehy-
dration and cardiac arrhythmias (Mitchell 1995). In
addition, possibly due to their repeated cycles of
binging and purging, bulimics have a significantly
lower metabolic rate than do nonbulimics, making it
relatively easy for bulimics to gain weight (Energy
expenditure 1989; Gwirtsman et al. 1989).

2.1 Possible Explanations and Causes

Many of the possible explanations and causes that
have been proposed for anorexia nervosa have also
been proposed for bulimia nervosa. However, one
possible cause appears to be unique to bulimia; many
bulimics are depressed. In addition, bulimics tend to
come from families with a history of mood disorders.
Many mood disorders appear to have a genetic
component, and it has been suggested that a single,
genetically based chemical disorder may be at least
partly responsible for both depression and bulimia
(Strober 1995).

2.2 Treatments

As with anorexia ner�osa, various types of psycho-
therapy have been used in treating bulimia. In
addition, consistentwith the hypothesis that the causes
of bulimia nervosa and depression are in some way
physiologically related, several researchers have

reported improvement in the eating behavior of
bulimics after administration of antidepressants.
However, these findings are by no means uniform.
Furthermore, some researchers feel it is necessary to
combine psychotherapywith antidepressants to ensure
both the cessation of unhealthy eating behavior and
an increase in healthy eating behavior (Walsh 1995).

3. Obesity

There are many definitions of obesity. A common one
is based on the BMI: people with BMIs in excess of
30kg�m� are considered to be obese, and people with
BMIs between 25 and 30kg�m� are considered to be
overweight. However, the BMI definitions of obesity
and overweight are not perfect. The BMI does not
distinguish between lean body mass, such as muscle
and bone, and stored fat. Some researchers believe that
the limits for overweight and obesity should be
adjusted upwards as people age (Bray 1987).

Obesity is an increasing problem in the United
States; approximately one-third of United States
adults are obese. In general in the United States, more
women than men are obese and obesity increases with
age (Williamson 1995). Increasing obesity among
children is a particular problem in the United States
(Kennedy and Goldberg 1995). It has recently been
estimated that the direct costs of health care related to
obesity constitute 5.7 per cent of the total health-care
costs in the United States. Medical conditions asso-
ciatedwith obesity include high cholesterol, high blood
pressure, and diabetes (Ro� ssner 1998)

3.1 Possible Explanations and Causes

Contrary to popular belief, there are few consistent
differences in the eating behavior of obese and non-
obese people. Many people who are obese eat no more
calories or no more sweet or fatty foods than do
people who are not obese. Therefore particular aspects
of eating behavior are, on average, not useful in
explaining obesity (Logue 1991).

In contrast, there is no question that genes play a
role in obesity; the biological children of obese parents
also tend to be obese, and weight tends to be more
similar between identical twins (who have identical
genes) than between fraternal twins who on average
share half of their genes; Gurney 1936). However, it is
important to note that there are also significant
correlations between the weights of adoptive mothers
and their children; the environment also plays an
important role (Foch and McClearn 1980).

One way in which genes may influence obesity is
through the number of adipose (fat storage) cells that
someone has. When these cells are not full, there is
more hunger, and the number of adipose cells that
someone has is influenced by heredity. In addition, if
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someone gains weight, the number of adipose cells can
increase, but their number can never decrease
(Bjo� rntorp 1987, Sjo� stro� m 1980).

Much research has focused on energy expenditure
as a factor contributing to obesity. Research has
shown that individuals with identical body weights
may have different metabolic rates; the lower the
metabolic rate, the greater the person’s tendency to
become obese (Geissler 1988, Ravussin et al. 1988).
Various factors can influence metabolic rate. For
example, low levels of food consumption, such as
occur with dieting, can decrease metabolic rate, and
this decrease may last even after food consumption
increases (Elliot et al. 1989). In contrast, exercise can
increase metabolic rate, and the increase may last even
after the exercise has stopped (Brownell 1995). There-
fore lack of exercise and (paradoxically) dieting may
contribute to obesity.

Many other factors have been demonstrated to
contribute to eating large amounts of food. Such
factors include easy access to highly palatable food,
stress-induced eating, relatively great physiological
responsiveness to food stimuli in the environment, and
a learning history such that food comes to satisfy
needs other than nutritional (Logue 1991). Never-
theless, it is important to remember that eating large
amounts of food by itself does not necessarily result in
obesity.

3.2 Treatments

There are very few treatments that have been reliably
shown to decrease obesity for an extended period of
time. Drugs such as amphetamines, diets, and behav-
ior therapy can all result in a weight loss, but such
losses are usually temporary. This is not surprising
given what we know about adipose cells and metabolic
rate, as described above.

One treatment that has long-term success is gastric
bypass surgery, in which the lower part of the stomach
is bypassed by first disconnecting it from the top part,
and by then connecting the top part of the stomach
directly to the intestine. Bypass surgery is extremely
successful in decreasing obesity. Five years after the
operation, patients have only about 40–50 percent of
the excess weight that they had before the operation
(Kral 1995). Patients also appear to be better adjusted
and happier after surgery; their weight loss enables
them to engage in many activities that were previously
difficult or impossible, plus they feel more attractive.
However, there can be some potentially dangerous
side effects from this operation, with vomiting being
the most common (Bray and Gray 1988). In addition,
major surgery of any kind always involves risk.
Therefore bypass surgery is not recommended for
anyone unless they are severely overweight and have
been unable to lose weight by other, less drastic,
means.

The other treatment that has been shown to have
significant long-term success in terms of weight loss is
exercise. Exercise uses calories and under certain
conditions can elevate metabolic rate for several hours
following the exercise, thus burning additional calories
(Brownell 1995). Further, exercise has more benefits
than simply burning calories: cardiovascular fitness,
increased muscle tone and bone strength, and im-
proved mood (Dubbert and Martin 1988, Folkins and
Sime 1981). Thus exercise has much to recommend it
as a means of weight control.

4. Conclusion

It is extremely unfortunate that in a country such as
the United States, where so many of life’s problems
have been solved or ameliorated by industrialization,
other problems, such as obesity, anorexia nervosa, and
bulimia nervosa have been enhanced. Our industrial-
ized environment with its easy access to food, labor-
saving devices, and fashion industry has aided and
abetted situations in which people eat too much or too
little. As long as our environment contains these
elements, treating these disorders will remain ex-
tremely difficult. Nevertheless, scientists are making
some progress in determining the best methods
for treating obesity, anorexia nervosa, and bulimia
nervosa.

See also: Body Image and Gender; Eating Disorders:
Anorexia Nervosa, Bulimia Nervosa, and Binge
Eating Disorder; Eating Disorders, Determinants of:
Genetic Aspects; Hunger and Eating, Neural Basis of;
Obesity, Behavioral Treatment of; Obesity, Deter-
minants of: Genetic Aspects; Weight Regulation:
Psychological Aspects
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Obesity, Behavioral Treatment of

1. Introduction

1.1 Definition

Cognitive behavior therapy is the leading treatment
for obesity because it produces significant weight loss
with minimal adverse side effects. Treatment com-
ponents include a low-fat, balanced-deficit diet of
approximately 1200–1800 kcal per day and a gradual
increase in physical activity to 30 min per day. Patients
keep extensive records of food intake and physical
activity and use stimulus control procedures, such as
limiting places and activities associated with eating.
Modification of negative cognitions is increasingly
used in treatment (Brownell 2000).

The mechanics of treatment are straightforward.
Weekly individual or group sessions are provided for
an average of 20 weeks. Bimonthly follow-up visits are
provided to facilitate the maintenance of weight loss.
University-based programs treat 8–20 patients in a
group, but commercial programs may include as many
as 100 people. Sessions are highly structured, and
manuals frequently are provided to participants.
Although the clinician typically introduces a new
weight control skill each week, most of the session is
spent reviewing homework, setting specific behavioral
goals, and helping patients find solutions to barriers
(Wadden and Foster 2000).

1.2 Scope of the Article

This article briefly reviews the development of the
behavioral treatment of obesity. It examines short-
and long-term results of treatment and considers
methodological issues and future directions for re-
search.

2. History of Obesity Treatment

2.1 Treatment in Ancient Greece through the Early
Century

The treatment of obesity can be traced back to
Hippocrates in Ancient Greece. His ‘remedy’ consisted
of hard labor, sleeping on a firm bed, eating once a
day, consuming fatty foods, and working naked as
many hours a day as possible. From the time of
Hippocrates to the twentieth century, obesity treat-
ment remained remarkably consistent, targeting vari-
ous aspects of food intake and exercise. This
consistency is somewhat surprising in view of the ever-
changing views of the etiology of obesity during this
time (see Brownell 1995).
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The greatest shift in treatment occurred in the 1940s
and 1950s when psychoanalysis dominated mental
health practice in America and other countries. Psy-
choanalysis contended that psychiatric problems were
the expression of unconscious sexual or aggressive
impulses. In this view, obesity was regarded as a
manifestation of a basic personality problem that
could involve oral fixation or efforts to compensate for
feelings of sadness or inadequacy. Resolution of these
conflicts was thought to be necessary for the patient to
lose weight. Surprisingly, despite the lack of empirical
support for this approach, psychodynamic therapy is
still used to treat obesity. For a more extensive review
of historical origins of obesity, see Bray (1990).

2.2 Founding and De�elopment of Beha�ioral
Treatment of Obesity

With the emergence of behavioral treatment in the
1960s, the focus shifted from internal, unconscious
conflicts to the external behaviors associated with
obesity. Ferster and co-workers were the first to
suggest the application of behavioral principals to
obesity treatment (Ferster et al. 1962). In this con-
ceptualization, obesity was viewed as a learned dis-
order that could be ‘unlearned’ through specific
behavioral principles. The main principles were op-
erant conditioning (i.e., a behavior becomes more or
less frequent as a function of the consequences it
produces) and classical conditioning (i.e., a stimulus
that is repeatedly paired with an unconditional stimu-
lus will eventually provoke the same response as the
unconditional stimulus). Thus, obesity resulted when
a neutral stimulus (i.e., activities, people, places, times
of day) were paired with eating and, subsequently,
elicited eating in the absence of hunger. Appropriate
eating habits and weight loss would be achieved with
the use of stimulus control (i.e., limiting the activities,
conditions, and people associated with eating) and
reinforcement contingencies (i.e., pairing negative
consequences with overeating and positive ones with
eating appropriately).

The first empirical evaluation of behavioral treat-
ment was published by Stuart (1967). Stuart’s one-year
program, which provided 26 half-hour individual
sessions, produced an impressive average weight loss
of 17.2 kg (about 19.2 percent of initial body weight)
in eight obese individuals. The success of this program
sparked a revolution in the treatment of obesity.
Dozens of clinical trials followed in the next decade.

Over time, the content and process of treatment
became more refined. In the 1970s, group behavioral
treatment of obesity emerged, in large measure be-
cause it provided an economical and efficient means
for graduate students to collect dissertation data.
Regardless of its origin, group treatment caught on
quickly and, today, is the standard in hospital practice
and clinical trials. The 1980s also witnessed significant
changes, as investigators sought new ways to induce

larger weight losses and improve the maintenance of
weight loss. Very low calorie diets were introduced,
and exercise training became an increasingly impor-
tant treatment component. Maintenance strategies, in
addition to exercise, included the use of frequent (i.e.,
biweekly) follow-up visits and social support.

Several theorists have made a major impact on the
field. Keesey and Stunkard’s notion of a biological ‘set
point,’ around which body weight was regulated,
suggested that there were biological limits to weight
loss. Bandura’s self-efficacy theory and Marlatt and
Gordon’s relapse prevention model provided new
methods to induce and maintain changes in eating and
activity habits.

2.3 E�olution and Spread of Beha�ioral Treatment
of Obesity

Today, behavioral treatment is considered integral to
any comprehensive weight management program. It is
combined with pharmacotherapy and surgical treat-
ments for obesity and is used in commercial weight
loss programs throughout the world. The principal
components have remained the same, including self-
monitoring, stimulus control, cognitive restructuring,
and education in nutrition and exercise. However,
emphasis increasingly has shifted toward viewing
obesity as a chronic disorder that requires long-term
treatment, to help individuals sustain changes in their
eating and activity.

3. Research on Beha�ioral Treatment of Obesity

3.1 Short-term Results

Randomized control trials conducted in the 1970s
showed that behavior therapy was consistently sup-
erior to comparison conditions, and produced an
average loss of 3–4 kg in eight weeks (Table 1). As
both the length and content of treatment expanded in
the 1980s, weight losses nearly doubled (Table 1).
However, the rate of weight loss remained unchanged
at 0.4–0.5 kg per week, suggesting that longer treat-
ment, not changes in its content, produced the greater
weight loss. With longer treatment, attrition rates
have increased, but still remain impressively low at,
that is, 15–20 percent. A standard 20-week treatment
currently produces an average loss of 8.5 kg, equal to
a 9 percent reduction in initial body weight. Weight
losses are associated with significant improvements in
cardiovascular and psychosocial health.

3.2 Long-term Results

The overarching problem with behavioral treatment
has been impaired maintenance of weight loss (Wilson
1994). In the year after treatment, patients typically
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Table 1
Summary of randomized clinical trials from 1974 to
1995 examining behavioral treatment of obesity

1974 1985–1987 1991–1995

Number of studies 15 13 5
Sample size 53.1 71.6 30.2
Initial weight (kg) 73.4 87.2 94.9
Length of treatment (week) 8.4 15.6 22.2
Weight loss (kg) 3.8 8.4 8.5
Loss per week (kg) 0.5 0.5 0.4
Attrition (percent) 11.4 13.8 18.5
Length of follow-up (week) 15.5 48.3 47.7
Loss at follow-up (kg) 4.0 5.3 5.9

Source: The data are adapted and updated with permission from
Brownwell and Wadden (1986). All studies sampled were published
in the following four journals: Addicti�e Beha�iors, Beha�ior Therapy,
Beha�iour Research and Therapy, and Journal and Clinical Psychology.
All values, except for number of studies, are weighted means. Thus,
studies with larger sample sizes had a greater impact on the mean
values than did studies with smaller sample sizes.

regain about 30–35 percent of their weight loss (Table
1). Weight regain generally increases over time. In 3–5
years, 50 percent or more of patients return to their
baseline weight (Wadden and Foster 2000).

Long-term (i.e., 52–78 week) weekly or every-other-
week group behavioral sessions promote the main-
tenance of weight loss. On average, patients maintain
their full end-of-treatment loss as long as they attend
maintenance sessions. Unfortunately, attendance of
these sessions declines over time and, after treatment
ends, patients tend to regain weight (Perri et al. 1988).
Thus, maintenance sessions appear only to delay
rather than to prevent weight regain.

A small minority, however, of obese individuals are
able to lose weight and keep it off. The National
Weight Control Registry is comprised of individuals
who have lost a minimum of 13.6 kg (i.e., 30 lbs), using
a variety of methods, and maintained the loss for at
least one year (Klem et al. 1997). Participants have
reported that they consume a low-calorie diet (1300–
1800 kcal per day) and walk the equivalent of
45 kilometres per week. Based on these findings, it
appears that behavioral treatment does target the
essential components for long-term weight control.
However, further research is needed to identify
methods to facilitate patients’ long-term adherence to
a low-fat, low-calorie diet and high-activity lifestyle.

4. Methodological Issues in the Conduct of
Research

4.1 Sampling Issues

Sampling bias is a major criticism of the behavioral
treatment of obesity. The typical patient in a weight
control study is 100 kg, educated, middle-aged, Cau-

casian, and female. Patients are likely to be highly
motivated, as reflected by their willingness to complete
the multiple questionnaires and medical tests required
in a research study. Clearly, this subject profile does
not reflect the heterogeneity of overweight and obese
people in the general population. It is possible that if
behavioral treatment were delivered to randomly
selected members of the general population, they
would achieve a less favorable outcome because of
potentially lower motivation. Alternatively, they
might achieve a better outcome given that participants
in clinical trials are usually thought to have the most
refractory obesity. The generalizability of findings
from research trials needs to be determined. Similarly,
studies are needed to determine whether increasing the
cultural appropriateness of treatment will improve
outcomes in minority populations (Kumanyika et al.
1992).

4.2 Assessment Issues

Behavioral scientists were first attracted to research on
obesity because weight provided a ‘simple’ outcome
measure. Thus, the ‘success’ of behavioral inter-
ventions typically has been assessed by the amount of
weight lost. Most investigators believed that the
greater the weight loss, the greater the success.
However, the emphasis on achieving large weight
losses, or ideal weight, has declined in the past decade
with the realization the most patients cannot achieve
more than a 10–15 percent reduction in initial weight.
Thus, reaching ideal weight has given way to the
achievement of a healthier weight. Losses of 5–15
percent of initial weight frequently are sufficient to
improve weight-related health complications.

The shift from weight loss to health-related out-
comes has important implications. For example, if
behavioral treatment failed to produce long-term
weight loss, it might succeed in modifying other
outcomes associated with improved physical or mental
health. Reducing fat intake, increasing physical ac-
tivity, and improving coping skills may produce
benefits beyond those obtained through weight loss
alone. Blair and co-workers, for example, have shown
that individuals who are fat but physically fit have a
lower rate of all-cause mortality that do persons who
are lean but unfit (i.e., sedentary). Thus, additional
efforts are needed to expand the definition of ‘suc-
cessful’ treatment to include multiple health domains.
The Study of Health Outcomes of Weight Loss
(SHOW) is a 6,000 person, multicenter, 12-year trial
that will assess whether weight loss (and�or improved
fitness) decreases mortality in obese individuals with
type 2 diabetes.

Assessment of eating and activity habits has always
been problematic. Obese, as well as lean, individuals
underestimate their food intake while overestimating
their physical activity. Difficulty in measuring these
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variables has slowed progress in understanding the
etiology of obesity and in identifying possible be-
havioral phenotypes. A new generation, however, of
pedometers and accelerometers provides more ac-
curate estimates of daily physical activity. Similarly,
the doubly-labeled water method yields very accurate
estimates of total energy expenditure and, thus, of
food intake. These methods will allow investigators to
assess more clearly both the biological and genetic
factors that contribute to obesity.

4.3 Selection of Research Questions

Dozens of studies have demonstrated the benefits of
the behavioral weight loss ‘package.’ However, it
remains to be determined which of the many treatment
components (e.g., cognitive techniques, relapse-pre-
vention, self-monitoring, stimulus control) contributes
to success. A few preliminary studies have attempted
to identify the active ingredients in behavioral treat-
ment. One study found that cognitive treatment did
not significantly improve the effects of standard
behavioral treatment (Collins et al. 1986). Another
suggested that adding relapse prevention training to
long-term treatment did not improve outcome com-
pared to long-term care alone (Perri 1992). Additional
controlled studies are needed to replicate these findings
and determine the critical ingredients of the behavioral
package. This could have important implications for
treatment delivery if, for example, it were found that
having patients simply ‘weigh in’ each week and
submit a food record was as successful as having them
attend 90-minute group sessions.

5. Future Directions

Investigators must continue efforts to improve the
maintenance of weight loss. Combining behavioral
treatment with pharmacologic agents, including sibu-
tramine or orlistat, could well facilitate this goal.
However, behavioral methods to prevent relapse must
be examined, such as improving body image and�or
promoting patients’ acceptance ofmoremodestweight
losses.

Further research is also needed on the effects of
tailoring treatments to subgroups of the obese popu-
lation. Some individuals, for example, may do better
with group treatment and others with individual
therapy. Some patients may respond best to portion-
controlled diets and others to diets of conventional
foods. People with body image concerns or binge
eating might benefit most from treatments focused on
these disturbances. Research in this area is in its
infancy and will require the identification of be-
havioral phenotypes, as noted earlier.

Finally, as the prevalence of obesity increases,
public health campaigns will be needed to prevent the

development of this disorder by attacking the ‘toxic’
environment that lies at the root of the epidemic.
Technical advances, such as internet-based programs,
may help broaden the impact of prevention and
treatment efforts. Additionally, integrating treatment
into community settings, primary care practices, and
workplaces are needed. Ultimately, a partnership
among multiple sectors of society will be required to
target the many factors that have contributed to the
fattening of industrialized nations (WHO 1998).

See also: Eating Disorders: Anorexia Nervosa,
Bulimia Nervosa, and Binge Eating Disorder; Eating
Disorders, Determinants of: Genetic Aspects; Health
and Mortality, Body Stature as a Measure of; Obesity
and Eating Disorders: Psychiatric; Obesity, Deter-
minants of: Genetic Aspects; Weight Regulation:
Psychological Aspects
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Obesity, Determinants of: Genetic Aspects

1. Background

Obesity is a worldwide epidemic. Thus it has been
estimated that about 7 percent of the adults of the
whole world have a body mass index (BMI; body
weight in kilograms divided by height in meters
squared) in the obesity range (i.e., 30kg�m� or more).
This translates into about 250 millions of obese adults
(Seidell 2000). This amounts to about 300,000 deaths
per year in the USA alone attributable to
obesity (Allison et al. 1996). From a slowly increasing
rate of obesity during the 1960s and 1970s, the last two
decades have seen an explosion in the rate of increase.
A rise of 30 to 50 percent in the prevalence rate
between 1980 and 1998 has been noted in many
countries (WHO 1998, NHLBI 1998). It is thought
that this epidemic reflects an interplay between en-
vironmental and genetic influences. Although environ-
mental changes must underlie the rapid progression of
obesity in recent years, this explosion is occurring on a
genetic background, perhaps one characterized by a
vulnerability in the presence of current living con-
ditions. Some populations such as the Polynesians and
Micronesians, the Native Americans, and Africans in
the diaspora seem particularly susceptible.

In this article we will examine the role that genetics
has played in this epidemic. Recently, scientists in-
volved in the study of the cause of human obesity have
become optimistic about the possibility of identifying
the genes associated with the predisposition to this
disease. There are good reasons to believe that this
new enthusiasm is justified. A growing understanding
of the human genome, the high degree of homology
between humans and common laboratory mammal
models for a large number of genes and chromosomal
regions, and the availability of a whole variety of
technologies and tools to study and manipulate DNA
in the laboratory are among the most important
reasons for the present level of hope in the obesity
research community.

2. Current Theory

The animal literature on obesity has produced a useful
base for approaching the genetics of human obesity
(Bray and York 1998, Kalra et al. 1999). This animal
literature teaches us that we can view obesity as a

disorder in a normally well-controlled system. There
are four components in this system:

(a) The brain, or controller, which receives in-
formation from many sources, transduces this in-
formation into useful signals and controls food intake,
the autonomic nervous system, muscular activity, and
metabolism.

(b) The efferent signals by which the brain regulates
food intake and metabolism involve voluntary muscle
groups, the autonomic nervous system, and the hor-
monal system.

(c) The controlled system, which includes the organ
systems involved with identifying, ingesting, digesting,
absorbing, storing, or metabolizing nutrients and the
excretion of gaseous, liquid, and solid waste.

(d) The afferent signals, which provide information
to the brain, include the sensory organs, vagal and
sympathetic nervous systems, circulating hormones
like leptin, nutrient signals, and peripherally generated
hormones.

This feedback approach can be used to locate the
defects that produce significant obesity (Fig. 1).

Several defects in the brain produce obesity.
Clinically, at the turn of the twentieth century, Frolich
andBabinski described separate cases of hypothalamic
obesity tumors that produced obesity (see Bray 1993).
‘Hypothalamic obesity’ can be produced routinely by
damaging structures in the medial hypothalamus
(paraventricular nucleus, PVN). This is probably the
result of damaging areas that are critical to activating
inhibitory systems in the medial hypothalamus.

Four genetic manipulations of this system also
produce massive obesity. Leptin deficiency or leptin
receptor defects impair the control of the afferent
signals generated by leptin acting on the arcuate
nucleus (ARC in Fig. 1). In the absence of leptin,
neuropeptide Y (NPY) increases and proopiomelano-
cortin (POMC) decreases food intake, a setting that
matches the hypothalamic lesion. Genetic over-
expression of agouti-related peptide (AGRP), which
can block the inhibitory effects of α-MSH produced
from POMC by post-translational processing or tar-
geted disruption at the melanocortin-4 receptor, also
produces massive obesity (Bray 1998).

The other defects identified in Fig. 1 produce more
moderate forms of obesity. Defects in the cholecysto-
kinin

A
(CCK

A
) receptor and in the bombesin-3 re-

ceptor produce modest obesity by interfering with
afferent signaling targeted disruption of the serotonin
2C receptor. Similarly, overexpression of cortico-
tropin releasing hormone (CRH) or disabling of the
glucocorticoid receptor in the hypothalamus produces
moderate obesity.

Melanin-concentrating hormone increases food in-
take. Targeted disruption of this gene produces lean-
ness, suggesting a tonic involvement in feeding and
body fat regulation. Two other peptides that increase
food intake, NPY and orexin, do not appear to be
essential since targeted disruption of peptide pro-
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duction does not affect food intake or body fat. Any of
the peptides listed above might serve as the basis for a
new drug treatment for obesity.

3. E�idence from Genetic Epidemiology

In a report published by the Carnegie Institute of
Washington in 1923, C. B. Davenport (Davenport
1923) described the first comprehensive attempt to
understand the role of inheritance in human body
mass for stature. His study demonstrated quite con-
vincingly that body mass index (BMI) values were
more similar among family members than among
unrelated persons. However, he noted that normal
weight parents sometimes have obese adult offspring.
He also observed the converse: obese parents fre-
quently have normal weight adult descendants. Thus,
the genetics of human obesity is likely to be com-
plicated.

Since Davenport’s report, the literature on genetics
and obesity has expanded and deepened as a variety of
new approaches have come to the fore. The Danish
Adoption Registry Study, the Veterans Admin-
istration Twins Study, the Quebec Family Study, and
several other studies were instrumental in reawakening
interest in this problem. An overview of some of these
genetic epidemiologic data is presented below.

3.1 Heritability Le�els

The level of heritability has been considered in a large
number of twin, adoption, and family studies. The
level of heritability is simply the fraction of the
population variation in a trait (e.g., BMI) that can be
explained by genetic transmission. Such studies use a
variety of procedures to control or take into account
age and sex differences. Results obtained by a good
number of investigators indicate that the heritability
level estimates depend on how the study was con-
ducted and on the kinds of relatives upon which they
are based (Table 1). For instance, studies conducted
with identical twins and fraternal twins or identical

Table 1
Overview of the genetic epidemiology of human body fat�obesity (The table is
based on the trends in about 50 different studies. In most of these studies, the
BMI was the phenotype considered. In some cases, skinfolds or estimates of
percentage body fat or fat mass were used. From Bouchard 1994)

Heritability�
transmission

maternal�
paternal

familial
environment

Nuclear families 30 to 50 No Minor
Adoption studies 10 to 30 Mixed results Minor
Twin studies 50 to 80 No No
Combines strategies 25 to 40 No Minor

twins reared apart have yielded the highest heritability
levels with values clustering around 70 percent of the
variation in BMI.

In contrast, the adoption studies have generated the
lowest heritability estimates of about 30 percent or
less. The family studies have generally found levels of
heritability intermediate between the twin and the
adoption study reports. A few investigations have
included all or most of these kinds of relatives in the
same analysis. Using analytical techniques developed
to use all the information and maximum likelihood
procedures, these studies have concluded that the true
heritability estimate for BMI in large sample sizes was
between 25 and 40 percent. Recent surveys undertaken
in Sweden and the USA with the collaboration
of severely obese and morbidly obese subjects together
with information obtained on their parents, siblings,
and spouses confirm that the genetic contribution to
obesity may indeed be around 25 to 40 percent of the
individual differences in BMI (Bouchard et al. 1998).

3.2 Familial Risk for Obesity

The risk of becoming obese when a first-degree relative
is overweight or obese can be quantified using the
lambda coefficient (λs) defined as the ratio of the risk
of being obese when a biological relative is obese
comparedwiththeriskinthepopulationatlarge,i.e.,the
prevalence of obesity (Risch 1990). Age- and gender-
standardized risk ratios (equivalent to λs) obtained
from 2349 first degree relatives of 840 obese probands
and 5851 participants of the National Health and
Nutrition Examination Survey III (NHANES III)
revealed that the prevalence of obesity (BMI� 30) is
twice as high in families of obese individuals than in
the population at large (Lee et al. 1997). Moreover, the
risk increases with the BMI threshold used to define
the obesity. Thus, the risk of extreme obesity
(BMI� 45) is about eight times higher in families of
extremely obese subjects.

The familial clustering of morbid obesity was also
investigated (Adams et al. 1993) in 221 families (n�
1560, subjects ages 18 years and older) in Utah
ascertained through a single morbidly obese proband.
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All probands had to be at least 45.5 kg over their ideal
body weight. About 48 percent of the morbidly obese
probands had one or more first-degree relatives who
were also morbidly obese. Using data from 20,455
families from the general Utah population, the authors
estimated that the prevalence of morbid obesity
reached 6 percent in the Utah population. Thus, the
risk of morbid obesity was about eight times higher
(6 percent vs. 48 percent) in families segregating for
morbid obesity than in the general population. More
recently, using data from 15,245 participants aged 7 to
69 years from the 1981 Canada Fitness Survey, it was
shown that the familial risk of obesity was 5 times
higher for relatives in the upper 1 percent of the
distribution of BMI than in the general Canadian
population (Katzmarzyk et al. 1999).

4. Animal Models

4.1 Single Gene Models

Between the first wave of genetic and family studies
before World War II and the second wave beginning
around 1985, there was a nearly 50-year hiatus in
human studies. Filling this gap was a growing litera-
ture on the heritage of obesity in animal studies.
Before World War II, only the dominantly inherited
yellow-obese mouse had been identified. Following
the spontaneous appearance of a recessively inherited
form of obesity in mice in 1950, four other recessively
inherited forms of obesity were described in mice
(Table 2). Two genetic forms of obesity were also
found in rats.

These animal models, through the skepticism of
many, have proved to be a boon to the entire field of
genetics and obesity. The genetic defect in the yellow-
obese mouse unraveled in 1992, and a defect in a
similar pathway is now known to produce human
obesity in some individuals. The discovery of leptin,
the defective product in the obese (ob�ob) mouse, has
opened a whole new field of research on the control of
energy stores. Leptin deficiency is the cause of obesity
in three families described so far, and treatment with

Table 2
Single-gene mutation rodent models of obesity

Mutations(a)

Rodent Human

Chr Genes Inheritance Chr Genes Gene product

Diabetes (db)(b) 4 Lepr Recessive 1p31 LEPR Leptin receptor
Fat (fat) 8 Cpe Recessive 4q32 CPE Carboxypeptidase E
Obese (ob) 6 Lep Recessive 7q31.3 LEP Leptin
Tubby (tub) 7 Tub Recessive 11p15.5 TUB Insulin signaling protein
Agouti yellow (Ay) 2 Ay Dominant 20q11.2 ASIP Agouti signaling protein
Fatty (fa) 5 fa Recessive 1p31 LEPR Leptin receptor
Koletsky (fak) 5 fak Recessive 1p31 LEPR Leptin receptor

leptin reverses the defects. A defect in the leptin
receptor causes obesity in mice, rats, and humans.
Failure to convert prohormone peptides into their
active peptides causes obesity in mice as well as
humans. Thus, the lessons from experimental biology
have paid rich rewards in the study of human obesity.

4.2 Transgenics

Studies in transgenic animals have added new depth
and a few surprises to our understanding of the
genetics of obesity (Table 3). This new technology
produces two kinds of engineered animals by altering
the germ-cell line. One type of transgenic mouse
overexpresses a given peptide. One example of obesity
produced by overexpression is the yellow-obese
mouse. Overexpression of either the agouti protein
itself or an agouti-related peptide will produce massive
obesity.

The second transgenic strategy is to produce tar-
geted disruption of a single gene—a so-called knock-
out. Knocking out leptin production or knocking out
the melanocortin-4 receptor in the hypothalamus will
each produce massive obesity. These engineered
rodents have proven to be extremely useful for the
dissection of the mechanisms regulating energy bal-
ance and for the understanding of the biological
pathways leading to leanness or fatness.

5. Human Single Gene Defects

Although individuals affected with Prader-Willi Syn-
drome, Bardet-Biedl Syndrome, or other Mendelian
obesity syndromes represent a very small fraction of
the obese population, they reveal that single gene
defects can be important in the development of human
obesity. The number of cases with single gene
mutations causing obesity or associated with it has
increased substantially over the past few years, but still
represents a very small fraction of all the obesity cases
worldwide. There are now 30 cases reported in the
literature involving 11 mutations in 7 genes (Pe� russe
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Table 3
Transgenic models that affect body fat

Major Increase Minor Increase

Leptin knock-out Glucocorticoid receptor brain anti-sense
Leptin receptor knock-out Glut-4 overexpression in fat
Melanocortin-4 receptor knock-out CRH overexpression
n-HLH2 knock-out Intracellular adhesion molecule-1 knock-

out
Agouti overexpression Brown adipose tissue Ablation
POMC knock-out FABP II knock-out
AGRP overexpression Bombesin-3 knock-out
Serotonin 2C receptor knock-out CCK

A
receptor deficient—Rat

Glutamine:F6-P aminotransferase
overexpression

Decrease Enhanced Susceptibility to High-Fat Diet

Leptin overexpression UCP-1 knock-out
MCH MCH overexpression
Glut-4 knock-out Block effect of high-fat diet
LPL overexpression PTB-1B knock-out
Glucokinase over-expression —
Dopamine D-1R knock-out —
Proteinkinase A (RIα) knock-out —

et al. 1999, Chagnon et al. 2000). These cases are
listed in Table 4 and are reviewed briefly below.

In the leptin receptor (LEPR) gene, a G to A base
substitution in exon 16 was found in three severely
obese individuals who also showed pituitary dys-
function (Cle�ment et al. 1998). Mutations in the
proopiomelanocortin (POMC) gene were found in
two patients with severe early-onset obesity, adrenal
insufficiency, and red hair pigmentation (Krude et al.
1998). One was a compound heterozygote for two
mutations in exon 3, a G to T change at nucleotide (nt)
7013, causing a premature termination at codon 79
and a 1 bp deletion at nt 7133 which also caused a
premature termination, but at codon 131. The other
subject was homozygous for a C to A transversion at
nt 3804 in exon 2. Mild obesity along with combined
hypothyroid and hyperthyroid symptoms was re-
ported in a heterozygous patient with a point mutation
in exon 10 of the thyroid hormone receptor, beta
(THRB) gene, which produced a stop codon with a 28
aminoacid deletion and abolished T3 binding (Behr et
al. 1997).

Four markedly obese individuals have been shown
to be carriers of a missense mutation in the peroxisome
proliferator activated receptor, gamma (PPARG2)
gene (Ristow et al. 1998). This Pro to Gln conversion
at position 115 was associated with a higher BMI
comparedwithanobesecontrolpopulationwithoutthe
mutation. One case of an impaired prohormone
processing associated with a G to A substitution at
codon 483 in the protein convertase subtilisin�kexin
type 1 (PCSK1) gene was also reported (Jackson et al.
1997). One of the earliest identified mutations causing

obesity was reported by Montague (Montague et al.
1997) in the leptin (LEP) gene. Two severely obese
children with a mutation in codon 133 (G398∆) were
then identified. Subsequently, three individuals with a
mutation (C105T) in exon 3 of the LEP gene were
reported (Strobel et al. 1998). Further investigation of
the same family yielded an additional female member
carrying the same mutation (Ozata et al. 1999).

Two different groups reported on nine patients who
were found to have mutations in the melanocortin 4
receptor (MC4R) gene associated with a dominant
form of obesity (Yeo et al. 1998, Vaisse et al. 1998).
Two heterozygous males shared a CTCT deletion at
codon 211 which resulted in a missing leucine and a
premature stop codon. Seven other subjects had a
GATT insertion at nt 732 resulting in the expression of
a nonfunctional truncated receptor. More recently,
Hinney et al. (1999) described six female obese subjects
with mutations in the MC4R gene, two with the
already identified CTCT deletion at codon 211, and
four others (two probands and their respective
mothers) with a novel mutation at position 35 leading
to a premature stop codon generating a truncated
protein product. Seven missense mutations in MC4R
of unknown significance in seven other extremely
obese subjects (BMI 99th percentile) were also des-
cribed.

6. Scanning the Whole Human Genome

Several other strategies have been used in the effort to
identify the genes and mutations responsible for the
predisposition to obesity. Among them, one finds a
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Table 4
Cases of human obesity caused by single-gene mutations (adapted from Perusse et al. 1999 and Chagnon et al.
2000)

Gene Location Mutation
Case
no. Sex Age

Wt
(Kg)

BMI
(Kg�m�) References

LEPR 1p31 G�A 1 F 19 166 65.5 Cle�ment et al. 1998
(exon 16) 2 F 13 159 71.5

3 F 19 133 52.5
POMC 2p23 G7013T &

C deletion at
nt 7133 exon3

4 F 3 30 NA Krude et al. 1998

C3804A
exon2

5 M 7 50 NA

THRB 3p24.1-p22 Cys434Stop
C� v A
exon 10

6 F 15 46 26.3 Behr et al. 1997

PPARG 3p25 Pro115Gln 7 M 65 NA 47.3 Ristow et al. 1998
8 F 32 NA 38.5
9 M 54 NA 43.8

10 M 74 NA 37.9
PCSK1 5q15-q21 Gly483Arg

A�C+�

intron5

11 F 3 36 NA Jackson et al. 1997

LEP 7q31 G398∆ 12 F 8 86 45.8 Montague et al. 1997
(codon 133) 13 M 2 29 36.6
C�T 14 F 6 NA 32.5 Strobel et al. 1998
(codon105)
(exon 3)

15 M 22 NA 55.8

16 F 34 NA 46.9
17 F 30 130 54.9 Ozata et al. 1999

1.1.1
MC4R

18q21.3 ∆CTCT
nt 631–634
(codon 211)

18 M 4 32 28 Yeo et al 1998

19 M 30 139 41
20 F 20 NA 42.1 Hinney et al. 1999.
21 F 43 NA 37.6

GATT
insertion at
nt 732
(codon 246)

22 F 58 NA 51 Vaisse et al. 1998.

23 F 35 NA 57
24 F 34 NA 50
25 M 24 NA 33
26 F 11 NA 30

C105A
(Tyr35X)

27 F 10 NA 31.3 Hinney et al. 1999

28 F 17 NA 45.9
29 F 31 NA 48.2
30 F 36 NA 38.6

whole series of studies on candidate genes. These have
been reviewed elsewhere (Bouchard et al. 1998,
Chagnon et al. 2000) and will not be discussed here. In
general, however, the results of these observational
studies have been disappointing, with small sample
size, small effect size, and lack of replication studies or
failure to replicate being the most common problems.

Another approach has been that of performing
genome-wide scans with a view to identifying chromo-
somal regions of interest. These studies have typically
been performed with pairs of sibs, sometimes whole
nuclear families or pedigrees, and are based on about
300 microsatellite markers and more. The results of
two such genomic scan studies pertaining to massive
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obesity are summarized briefly here. They are based
on families recruited through a proband with a BMI
greater than 40.

The first has been conducted on a French cohort
including 514 subjects (264 sib-pairs) from 158 nuclear
families. Multipoint linkage analysis using affected
sib-pairs revealed significant evidence of linkage with
obesity (Lod score� 4.85) on chromosome 10p12
(Hager et al. 1998). The second study was based on a
mixed sample of Caucasian and African-American
subjects from 124 nuclear families (Lee et al. 1999).
The authors tested linkage and found significant
evidence of linkage (3.02�Lod score� 3.16) between
obesity and markers located on chromosome 20q13.
Other genomic scans for BMI or body fat levels
measured variously have also been published from the
San Antonio Heart Family Study, the Pima Indian
Sibling Study, and the Quebec Family Study, but will
not be reviewed here as they focus on less severe
obesity.

7. Conclusion

It is quite likely that genetic susceptibility to the more
severe forms of human obesity is stronger than for the
milder types of obesity or for simple overweight. This
is concordant with the observation that the risk of
morbid obesity is higher when parental obesity is
present and with an early-onset of the disease as shown
by a recent study (Whitaker et al. 1997).

Obesity is a complex multifactorial trait evolving
under the interactive influences of dozens of affectors
from the social, behavioral, physiological, metabolic,
cellular, and molecular domains (Bouchard et al.
1998). Segregation of the genes is not easily detected in
familial or pedigree studies and whatever the influence
of the genotype on the etiology, it is generally
attenuated or exacerbated by nongenetic factors.
From the research currently available, a good number
of genes seem to have the capacity to cause obesity or
increase the likelihood of becoming obese. This may
be a reflection of how most human obesity comes
about. In other words, the susceptible genotypes may
result from allelic variations at a good number of
genes. There are, however, cases in which a single
mutation in a key gene is sufficient to cause obesity.
Several such mutations have been uncovered in the
past few years and many new ones are likely to be
evidenced in the future. However, it must be recog-
nized that the common forms of obesity do not arise as
a result of a single mutation. Recent progress in
animal genetics, transfection systems, transgenic ani-
mal models, recombinant DNA technologies applied
to positional cloning, and methods to identify loci
contributing to quantitative traits have given a new
impetus to this field. Because the peptides and mono-
amines that are being targeted also have other be-
havioral consequences, the entire scope of information
in the behavioral and social sciences will be enhanced.

The stage is now set for major advances to occur in the
understanding of the genetic and molecular basis of
complex diseases such as human obesity.

See also: Body: Anthropological Aspects; Body, Evo-
lution of; Body Image and Gender; Eating Disorders:
Anorexia Nervosa, Bulimia Nervosa, and Binge
Eating Disorder; Eating Disorders, Determinants of:
Genetic Aspects; Genetic Studies of Behavior: Meth-
odology; Genetics of Complex Traits Through the
Life Cycle; Hunger and Eating, Neural Basis of;
Obesity and Eating Disorders: Psychiatric; Obesity,
Behavioral Treatment of
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Object Recognition: Theories

The goal of object recognition is to determine the
identity or category of an object in a visual scene from
the retinal input. In naturalistic scenes, object rec-
ognition is a computational challenge because the
object may appear in various poses and contexts—i.e.,
in arbitrary positions, orientations, and distances with
respect to the viewer and to other objects. The visual
information that lands on the retina is a two-
dimensional projection of a three-dimensional world.
Object recognition is a challenge because many dif-
ferent three-dimensional objects may yield the same
two-dimensional projection, and a three-dimensional
object in different poses and contexts may produce
grossly different two-dimensional projections. Conse-
quently, theories of object recognition must overcome
the effect of viewpoint on the appearance of an object.
Object constancy, also known as �iewpoint-in�ariant
recognition, is achieved when an object is identified as
being the same regardless of its pose and other objects
in the scene.

Object recognition involves matching representa-
tions of objects stored in memory to representations
extracted from the visual image. The debate in the
literature concerns the nature of the representation
extracted from the image. Broadly, theories of object
recognition might be contrasted along five logically
independent dimensions (aggregated from Hummel
1994, Hummel and Stankiewicz 1998, Tarr and
Bu� lthoff, 1998, Tarr 1999):

(a)What are the primitive features or parts extracted
from the visual image that form the basis of the
representation? Features proposed include conjunc-
tions of edge segments, two-dimensional contours,
wavelets, local surface patches (with a specified orien-
tation, color, and texture), generalized cylinders
(cylindrical shapes whose principal axis and�or cross-
sections may be stretched or otherwise distorted), or
geons (primitive three-dimensional shapes, described
further below).

(b) How stable is the set of features extracted across
transformations of the image? The processing that
underlies feature extraction might—at one extreme—
produce a set of features that depends strongly on the
relationship of the viewer to the object, or—at the
other extreme—a set of features that is the same for
nearly any two views of an object.

(c) How is the configuration of the features
encoded? The pose of each feature might be repre-
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sented with respect to a single point of reference, or the
pose of one feature might be specified relative to the
poses of other features, possibly in a hierarchy of
features of features.

(d) How stable is the representation of a con-
figuration of features across transformations of the
image? The representation of the configuration
might—at one extreme—depend strongly on the re-
lationship of the viewer to the object, or—at the other
extreme—be the same for nearly any two views of an
object.

(e) What relationships are used to describe the
possible configurations? The relationships might range
from qualitative (e.g., abo�e) to quantitative (e.g., 1.5
units along the z axis), with intermediate possibilities
(e.g., between 2 and 5 units along the z axis).

Although theories of object recognition differ in
many other regards, these five dimensions have been
the primary focus of theoretical debates and be-
havioral studies. By situating various theories of object
recognition in a space characterized by these five
dimensions, contrasts among theories can be made
explicit. Because the five dimensions are fairly in-
dependent of one another, experiments can be de-
signed to efficiently explore the space of possibilities by
considering one dimension at a time.

1. Frames of Reference

To understand better these five dimensions, it is
necessary to introduce the concept of a frame of
reference with respect to which visual features and
their configurations are encoded. The reference frame
specifies the center location, the up-down, left-right,
and front-back directions, and the relative scale of
axes used to form a description. Figure 1 shows two
different reference frames. In terms of the reference
frame centered on the telephone, the buttons would be
described as being on top of the base and in front of the
handle, whereas in terms of the reference frame
centered on the viewer, the buttons would be described

Figure 1
Two reference frames that can describe the telephone

as being in the back of the base and to the left of the
handle. A reference frame prescribed by the gaze, head
orientation, and�or torso position of the viewer is
known as �iewer-based or egocentric. A reference
frame prescribed by intrinsic characteristics of an
object, such as axes of symmetry or elongation, or
knowledge of the object’s standard orientation, is
known as object-based or allocentric. A frame of
reference makes certain information in the stimulus
explicit and therefore readily available for utilization
in information processing, and hides other informa-
tion, making it less available. The stability of a set of
features and their configuration across transforma-
tions of the image (dimensions a and d above) depend
directly on the frame of reference. If an allocentric
frame is used to encode features and their configura-
tions, the representation should be stable across
transformations of the image, and object constancy
should be readily achieved. If an egocentric frame is
used, representations of two different views of an
object may have little overlap, and object constancy is
not a given. It is possible to imagine a frame of
reference that is allocentric in some respects (e.g.,
center position and principal axis) but egocentric in
other respects (e.g., left–right and up–down direc-
tions), allowing for an intermediate degree of stability.

2. Two Influential Classes of Theories

Traditionally, theories of object recognition have often
been divided into two broad classes, �iew-based
theories and structural-description theories (Hummel
and Stankiewicz 1998, Tarr 1999). The key assumption
of view-based theories is that the features extracted
from the image are viewpoint dependent (dimension b)
and that configurations of features encoded are also
viewpoint dependent (dimension d). The key assump-
tion of structural-description theories is that the pose
of each feature is represented with respect to the
reference frames of other features, not to a global
reference frame (dimension c). Because the central
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Figure 2
Two different approaches to achieving viewpoint-invariant object recognition: (a) from a structural-description
theory approach; (b) from a neurobiologically motivated view-based theory approach

assumptions of the two classes focus on different
dimensions, the classes are not necessarily incom-
patible. Historically, however, they have been viewed
as antagonistic, due in part to the comparison of
specific theories of each class, which make particular
assumptions along all five dimensions. Several influ-
ential theories of each class are described in the
following section.

2.1 Structural-description Theories

An early structural-description theory of object rec-
ognition was outlined by Marr and Nishihara (1978,
see also Marr 1982, Pinker 1984). According to this
theory, an internal description of an object’s structure
is constructed from observed visual features, essen-
tially by transforming the viewer-based retinal input
to an object-based representation (Fig. 2a)—a rep-
resentation of the relationship of object parts to one
another, independent of the viewer, using allocentric
frames of reference for both the parts and configura-
tions. This transformation solves the problem of
viewpoint-invariant recognition, because every view
of an object maps to the same object-based rep-
resentation (ignoring the issue of occluded features).

Since Marr and Nishihara’s seminal work, a variety
of structural-description theories have been proposed.
Some focus on rigid and two-dimensional objects—
either implicitly or explicitly—in which case the object-
based representation can be constructed using only
image-plane transformations and recognition can be
achieved in a straightforward manner by matching the
object-based representation to stored templates of
familiar objects (Hinton 1981, Humphreys and Heinke
1998, Olshausen et al. 1993, Zemel et al. 1988).

Other structural-description theories in psychology
tackle the task of recognizing the sorts of objects
encountered in the real world—complex, articulated

objects with three-dimensional structure (Biederman
1987, Hummel and Biederman 1992, Hummel and
Stankiewicz 1996, 1998). In the style of Marr and
Nishihara, these theories operate on structural
descriptions that decompose an object into its parts.
Structural descriptions can be hierarchical, decompos-
ing parts into parts of parts. The parts are described in
terms of a relatively small catalog of primitives. Parts
are linked by a small vocabulary of spatial relation-
ships that describe how one part is situated with
respect to another.

For example, the influential recognition-by-compon-
ents (RBC) theory of Biederman (1987) invokes 36
primitives, called geons. Geons are detected by non-
accidental properties in an image. The attributes of a
geon include whether its edges are straight or curved,
whether its size is constant, expanded, or contracted,
and whether it is symmetric about one or more axes.
The relationships among geons are captured by
qualitative properties such as whether one geon is
larger than another, whether one geon is above, below
or to the side of another, and whether the geons are
joined end-to-end or end-to-side. Because in principle
any shape can be described by the finite set of
primitives and relationships, the Biederman theory
allows for the representation of novel shapes. Geons
and their relationships can be represented by a graph
structure, and recognition of an unknown shape can
be performed by matching the structure of the un-
known shape to the structure of a stored model. A
particularly elegant aspect of this theory is that only
one stored model is needed to achieve object con-
stancy.

Hummel and Biederman (1992), Hummel (1994),
and Hummel and Stankiewicz (1996, 1998) have
proposed structural-description theories that differ
from the Biederman theory along certain dimensions.
All claim that frames of reference for describing
features and their configurations are at least partially
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egocentric. Additionally, the model of Hummel and
Stankiewicz (1998) can accommodate quantitative as
well as qualitative spatial relationships.

2.2 View-based Theories

Turning now to view-based theories, consider a naive
scheme in which two-dimensional images of viewed
objects are stored during learning, and these stored
templates are matched pixel-by-pixel to an image
containing an object to be recognized. Although this
scheme seems hopelessly simplistic, minor variants of
the scheme achieve a surprising degree of generaliz-
ation to novel poses of three-dimensional objects by
interpolation between stored poses (Poggio and
Edelman 1990, Poggio and Shelton 1999, Siebert and
Waxman 1990, Ullman 1989, Weinshall et al. 1990).

View-based theories that focus on explaining human
vision go beyond the simple two-dimensional template
matching idea by taking into account the coarse-scale
anatomy of visual cortex (Fukushima and Miyake
1982, Hubel and Wiesel 1979, Le Cun et al. 1989,
Mozer 1991, Perrett and Oram 1998, Reisenhuber and
Poggio 1999, Sandon and Uhr 1988, Wallis and Rolls
1997). Specifically, two properties of visual cortex are
generally deemed relevant. First, visual cortex is
hierarchically organized, with simple, low-order, view-
specific feature detectors at the earliest stage of vision,
and increasingly complex, higher-order, and view-
invariant detectors at subsequent stages (depicted in
Fig. 2b by the pyramid structure). Second, information
is processed from many locations in the visual field
simultaneously and at many scales and orientations.
Rather than being forced to choose a single reference
frame, parallelism of the visual system allows multiple
transformations of detectors at each stage in the
hierarchy. In this framework, the focus of processing
is on extracting features that reliably indicate the
presence on an object, not on constructing a view-
invariant representation. Nonetheless, a partially
view-invariant representation may come to dominate
later stages of processing in the service of recognition.
A view-based theory may require multiple charac-
teristic stored views to achieve object constancy.

2.3 Contrasting and Unifying the Theories

In recent years, a heated debate has ensued between
proponents of view-based and structural-description
theories (Biederman and Gerhardstein 1995, Bieder-
man and Kalocsai 1997, Edelman 1997, Edelman and
Duvdevani-Bar 1997, Perrett et al. 1999, Tarr 1999,
Tarr and Bu� lthoff 1995). The debate is not between the
two classes in terms of their essential claims, because
the two classes address orthogonal dimensions in the
space of possible theories. Rather, the debate is
between a particular family of view-based theories and
a particular family of structural-description the-

ories—a view-based theory in which features are
coded with respect to a single egocentric reference
frame, and a structural-description theory in which
structural information about features is explicitly
encoded and in an allocentric reference frame. It is in
principle possible to develop view-based theories that
encode explicit structural information about features
(Tarr and Bu� lthoff 1998), and structural-description
theories based on egocentric frames of reference
(Hummel and Stankiewicz 1998).

Each class of theories has its strengths. View-based
theories are more consistent with the neurobiology of
visual cortex and with evidence suggesting the neuro-
biological and psychological reality of view-tuned
representations. Structural-description theories are
more flexible in that they can represent novel and
complex shapes, they can generalize from single
examples, and have the ability to categorize objects as
well as recognize individual members of a category.
Given the growing understanding that the two classes
of theories have complementary strengths and are not
fundamentally incompatible, the next few years should
see the development of accounts that integrate view-
based and structural-description theories.

See also: Face Recognition Models; Face Recog-
nition: Psychological and Neural Aspects; Neural
Representations of Objects; Perceptrons; Perceptual
Constancy: Direct versus Constructivist Theories;
Perceptual Organization; Recognition Memory (in
Primates), Neural Basis of; Recognition Memory,
Psychology of; Statistical Pattern Recognition; Vision,
High-level Theory of; Vision, Low-level Theory of

Bibliography

Biederman I 1987 Recognition-by-components: A theory of
human image understanding. Psychological Re�iew 94: 115–47

Biederman I, Gerhardstein P C 1995 Viewpoint-dependent
mechanisms in visual object recognition: Reply to Tarr and
Bu� lthoff (1995). Journal of Experimental Psychology: Human
Perception and Performance 21: 1506–14

Biederman I, Kalocsai P 1997 Neurocomputational bases of
object and face recognition. Philosophical Transactions of the
Royal Society of London, Series B (Biological Sciences) 352:
1203–20

Edelman S 1997 Computational theories of object recognition.
Trends in Cogniti�e Science 1: 296–304

Edelman S, Duvdevani-Bar S 1997 A model of visual recognition
and categorization. Philosophical Transactions of the Royal
Society of London, Series B (Biological Sciences) 352: 1191–
1202

Fukushima K, Miyake S 1982 Neocognitron: A new algorithm
for pattern recognition tolerant of deformations and shifts in
position. Pattern Recognition 15: 455–69

Hinton G E 1981 A parallel computation that assigns canonical
object-based frames of reference. Proceedings of the Se�enth
International Joint Conference on Artificial Intelligence
Morgan Kaufmann, Los Altos, CA, pp. 683–5

Hubel D H, Wiesel T N 1979 Brain mechanisms of vision.
Scientific American 241: 150–62

10784

Object Recognition: Theories



Hummel J E 1994 Reference frames and relations in computa-
tional models of object recognition. Current Directions in
Psychological Science 3: 111–6

Hummel J E, Biederman I 1992 Dynamic binding in a neural
network for shape recognition. Psychological Re�iew 99:
480–517

Hummel J E, Stankiewicz B J 1996 An architecture for rapid,
hierarchical structural description. In: Inui T, McClelland J
(eds.) Attention and performance XVI: Information Integration
in Perception and Communication. MIT Press, Cambridge,
MA, pp. 93–121

Hummel J E, Stankiewicz B J 1998 Two roles for attention in
shape perception: A structural description model of visual
scrutiny. Visual Cognition 5: 49–79

Humphreys G W, Heinke D 1998 Spatial representation and
selection in the brain: Neurophychological and computational
constraints. Visual Cognition 5: 9–47

Le Cun Y, Boser B, Denker J S, Hendersen D, Howard R E,
Hubbard W, Jackel L D 1989 Backpropagation applied to
handwritten zip code recognition. Neutral Computation 1:
541–51

Marr D 1982 Vision. Freeman, San Francisco
Marr D, Nishihara H K 1978 Representation and recognition of

the spatial organization of three shapes dimensional.
Proceedings of the Royal Society of London, Series B (Bio-
logical Sciences) 200: 269–94

Mozer M C 1991 The Perception of Multiple Objects: A
Connectionist Approach. MIT Press�Bradford Books, Cam-
bridge, MA

Olshausen B A, Anderson C H, van Essen D C 1993 A neuro-
biological model of visual attention and invariant pattern
recognition based on dynamic routing of information. Journal
of Neuroscience 13: 4700–19

Perrett D I, Oram M W 1998 Visual recognition based on
temporal cortex cells: Viewer-centred processing of pattern
configuration. Zeitschrift fuer Naturforschung (C) 5: 518–41

Perrett D I, Oram M W, Hietanen J K, Benson P J 1999 Issues
of representation in object vision. In: Farah , Ratcliff G (eds.)
The Neuropsychology of High-le�el Vision: Collected Tutorial
Essays. Erlbaum, Hillsdale, NJ, pp. 33–61

Pinker S 1984 Visual cognition: A introduction. Cognition 18:
1–63

Poggio T, Edelman S 1990 A network that learns to recognize
3D objects. Nature 343: 263–6

Poggio T, Shelton C R 1999 Machine learning, machine vision,
and the brain. AI Magazine 20: 37–55

Reisenhuber M, Poggio T 1999 Hierarchal models of object
recognition in cortex. Nature Neuroscience 2: 1019–25

Sandon P A, Uhr L M 1988 An adaptive model for viewpoint-
invariant object recognition. In: Proceedings of the Tenth
Annual Conference of the Cogniti�e Science Society. Erlbaum,
Hillsdale, NJ, pp. 209–15

Seibert M, Waxman A M 1990 Learning aspect graph repre-
sentations from view sequences. In: Touretzky D S (ed.)
Ad�ances in Neural Information Processing Systems. Morgan
Kaufmann, San Mateo, CA, Vol. 2, pp. 258–65

Tarr M J 1999 News on views: Pandemonium revisited. Nature
Neuroscience 2: 932–5

Tarr M J, Bu� lthoff H H 1995 Is human object recognition better
described by geon structural descriptions or by multiple views?
Comment on Biederman and Gerhardstein (1993). Journal of
Experimental Psychology: Human Perception and Performance
21: 494–1505

Tarr M J, Bu� lthoff H H 1998 Image-based object recognition in
man, monkey, and machine. Cognition 69: 1–20

Ullman S 1989 Aligning pictorial descriptions: An approach to
object recognition. Cognition 32: 193–254

Wallis G, Rolls E T 1997 Invariant face and object recognition in
the visual system. Progress in Neurobiology 51: 167–94

Weinshall D, Edelman S, Bu� lthoff H H 1990 A self-organizing
multiple-view representation of 3D objects. In: Touretzky D S
(ed.) Ad�ances in Neural Information Processing Systems.
Morgan Kaufmann, San Mateo, CA, Vol. 2, pp. 274–81

Zelmel R S, Mozer M C, Hinton G E 1988 TRAFFIC: Object
recognition using hierarchical reference frame transforma-
tions. In: Touretzky D (ed.) Ad�ances in Neural Information
Processing Systems. Morgan Kaufmann, San Mateo, CA,
Vol. 2, pp. 266–73

M. C. Mozer

Objectivity, History of

Although the term ‘objective’ only came to have its
modern sense in the eighteenth century, issues bound
up with objectivity have been rife since seventeenth-
century disputes over the respective merits of accounts
based on facts and those relying on deductive ar-
gument (see Daston 1992, 1994). Objectivity stands in
contrast to subjectivity: an objective account is one
which attempts to capture the nature of the object
studied in a way that does not depend on any features
of the particular subject who studies it. An objective
account is, in this sense, impartial, one which could
ideally be accepted by any subject, because it does not
draw on any assumptions, prejudices, or values of
particular subjects. This feature of objective accounts
means that disputes can be confined to the object
studied. But since there must be some input from the
subject in terms of theories, assumptions, etc., this is
possible under two conditions: neutral assumptions
and shared assumptions. The first is obviously pref-
erable to the second (because the shared assumptions
might be mistaken), but there are questions as to
whether the first is possible only in a limited range of
cases, whether it is possible at all, and whether the
second is possible in all, some, or no cases.

Much recent literature in the social studies of
scientific knowledge effectively denies that either of
these is possible, and argues that if we are to
understand how scientific projects come to be ac-
cepted, we need to examine not their purported
objectivity or truth but the rhetorical strategies
employed by their proponents (see the discussions in
Fuller 1993, Golinski 1998, and the essays in Megill
1994; see also Scientific Knowledge, Sociology of ).
Concern with the nature and possibility of objectivity
is not new, however, and by looking at some trad-
itional questions that have been raised about objec-
tivity, we can attempt to identify what is genuinely
problematic about objectivity and what is not.

The nature of objectivity can best be brought out by
considering challenges to it. There are three traditional
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kinds of challenge that bring out some of the principal
issues: the claim that objectivity is impossible; the
claim that objectivity is always relative; and the idea
that the form objectivity takes in the natural sciences
might not be generalizable.

1. Is E�erything Subjecti�e?

The ancient Pyrrhonists denied that objectivity was
possible (see Annas and Barnes 1985). Everything,
they argued, is relative to the observer, to the con-
ditions under which the observation is made, and to
the state the object is in when it is perceived. For
example, what color we observe something to be will
depend upon us—it will look different depending on
whether we have jaundice or not—upon the medium
in which it is observed—it will depend upon whether
we observe the object through air or red-tinted
glass—and it will depend upon the state of the
object—such as whether the object is in a solid form or
a powder (gold is yellow when solid and white when
powdered, for example). Observation is always
inescapably relative to a host of factors and not only
can we not avoid this relativity, but, the Pyrrhonists
argued, we cannot single out any factor as being
objective. There is no objective fact of the matter as to
what color something is, or even whether it is moving
or stationary, large or small: it depends on the
circumstances of viewing and we have no grounds for
preferring observations made by a stationary observer
to those of a moving one, those of a close observer to
those of a distant one, or even those of an intoxicated
observer to those of a sober one.

Now even if we were to accept that there are never
any optimal viewing conditions (remembering that
these kinds of argument often work by choosing
examples where there are no optimal viewing con-
ditions, and then moving illegitimately to the claim
that there are ne�er optimal viewing conditions), we
would not thereby be forced to dispense with ob-
jectivity. An objective theory can predict how a
powder will look when viewing through different
colored glasses, how something will look if we have
jaundice, and it may predict color changes when a
solid is ground into a powder; and we can certainly
correlate changes in perceived speed with our state of
motion, even our state of motion relative to one
another. In other words, an objective theory is not one
that simply chooses one set of viewing conditions over
others and then stipulates that these will be the
objective ones: it is one that holds for all viewing
conditions, and any choice of one set over others does
not affect the objectivity of the claims of the theory.

2. Is E�erything Relati�e?

Any perceptual judgement involves, as well as input
from the object perceived, various inputs from our

perceptual and cognitive faculties, and we might
reasonably expect this latter type of input to take on
an increasingly significant role as we move away from
straightforward observation. What we see and what
we judge is, therefore, dependent on various per-
ceptual-cum-cognitive interpretations that we place
on our observations: there is no such thing as a ‘view
from nowhere’ (see Nagel 1986). This does not rob
these observations of objectivity. To think this is to
assume that objectivity can be secured only in the
absence of interpretation and judgment, but the
question of objectivity does not even arise in the
absence of these. Objectivity becomes an issue when
we raise the question of the standing of our judgments
and interpretations. We are not seeking a view from
nowhere: we are seeking interpretations and judg-
ments that hold up against all alternatives when judged
by the same criteria. The fact that judgments involve
conceptual structuring and interpretation (conceptual
structuring and interpretation which might have been
different) in itself has no bearing at all on the
objectivity of those judgments.

The trouble is that when we move beyond this, to
the question of theoretically motivated or theoretically
guided interpretations of phenomena, differences in
these interpretations may result in differences in what
counts as evidence, differences in what counts as
demonstration, and in what counts as a satisfactory
explanation (see Kuhn 1970 and Gaukroger 1978).
Here we do face problems of objectivity. In such cases,
questions may well arise of whether, in not treating a
particular kind of evidence as revealing, for example,
one is being objective. Now failure of objectivity may
be very difficult to decide in such cases, but we must
not confuse failure of objectivity with differing stan-
dards of objectivity. Kuhn’s work, in particular, has
sometimes been read in such a way that the move from
one paradigm to another is akin to a religious
conversion rather than something objective (Kuhn
himself used this analogy, but arguably as a way of
capturing the phenomenology of the experience of
moving from one paradigm to another, not as some-
thing that was intended to throw light on how changes
to the content of science are made). There may indeed
be paradigm shifts that reflect no objectivity and are
like religious conversions, but the ones that Kuhn
described, which are very much the success stories of
the physical sciences, are clearly not of this type: the
move from Aristotelian to Newtonian to Einsteinian
cosmologies is a progression with a clear rationale in
terms of objectivity, which a move in the opposite
direction, for example, would not be.

Genuine cases of different standards of objectivity
are difficult, if not impossible, to find, but those who
have tried to establish a relativity of objectivity to the
investigators’ beliefs or theories or values have some-
times invoked two cases in twentieth-century phys-
ics—relativity theory and quantum mechanics—which
seem to provide examples of the relativity of observa-
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tional results with respect to the observer. In fact, they
do not. In the relativity case, what Einstein showed in
his Special Theory was that we have to alter our
assessment of what is relative and what is fixed, but no
increase in relativity, as it were, results from this. In
classical physics, it had been assumed that how quickly
a body is moving will appear differently to different
observers: if one is traveling in the same direction as
the body, for example, it will appear to be moving
more slowly than if one passes it traveling in the
opposite direction. In other words, velocity is relative
to the observer. But the speed of light in a vacuum
turned out to be constant no matter in what direction,
or at what speed, the measuring apparatus was
moving. Einstein argued that the only explanation for
this was that the speed of light was constant, but that
space and time contracted or dilated depending on the
direction and speed of the observer. Space and time,
which were previously absolute, are now made relative
to the observer (but not merely relative: they really
do—objectively—dilate and contract!), but the speed
of light, which was previously relative to the observer,
is now made absolute.

The case of quantum mechanics is rather more
complex, but again we cannot draw any general
conclusions about the relativity of observations from
it. The quantum mechanics case arises because we
cannot measure both the position and momentum of a
particle: measurement of one affects the other. One
early interpretation of this phenomenon, the Copen-
hagen Interpretation, maintained that particles were
not in a physical state when not being measured: it was
the act of measurement, which involved an interaction
between a measuring apparatus and a measured
system, that put them in a physical state. Moreover, in
the Copenhagen Interpretation, this interaction is very
problematic and peculiar because the measuring sys-
tem obeys classical laws, whereas the measured system
obeys quantum laws. The lesson that some have drawn
from this is that measurement or observation affects
the system observed, so we can never know what the
system would be like without the observation or
measurement, which is what we seek to know.

The peculiarities of the quantum mechanics case
make it difficult to understand even in its own right,
but this has not prevented some from trying to take it
as a general model. Making a very contentious
interpretation of something which is poorly under-
stood into a source of guidance is clearly foolish.
Nevertheless, does there not seem to be an analogy
between this case and one that may arise in the
observation of human behavior, for example, where
the fact of being observed might inevitably and
perhaps unconsciously lead one to modify one’s
behavior? The analogy breaks down, however, be-
cause the case of modification of behavior is something
which we can develop techniques for dealing with,
whereas this is explicitly not possible in the Copen-
hagen Interpretation. Such techniques have been

around since antiquity, and were developed in the
sixteenth century in the context of legal and historical
testimony in a particularly interesting way (see Frank-
lin 1963). Francesco Patrizzi, in his Dialogues on
History of 1560, had attempted to show that the
historian can either be impartial, or informed, but not
both. He begins by rejecting secondary sources as
virtual hearsay, and he divides primary sources into
the partisan and the objective. Then, replying on a
number of Machiavellian assumptions about the
nature of rulers, he sets up a dichotomy between the
partisan observer and the objective observer. Partisan
observers—in this case, those sympathetic to the
ruler—in virtue of being partisan, have access to the
relevant information, because the ruler can rely upon
them; but because they are partisan they will not
provide an objective rendering of this information.
Objective observers, namely those who are prepared to
be critical of the ruler if this is merited, on the other
hand, will not, because they are objective, have the
ruler’s confidence, and so will not have access to the
source of the relevant information. (If this seems far-
fetched, just think of the widespread practice of
government briefings to selected journalists.) Patrizzi’s
conclusion is that it is ‘utterly and totally impossible
for human actions to be known as they were actually
done.’ The response from his contemporaries was that
there are a number of ways in which we can establish
credibility and plausibility, along the lines applied in
law where, for example, we have doubts about a
witness’ credibility. In such cases we take into account
such factors as the probative value of reinforcing
testimonies: the problem is not one of a skeptical
challenge to the objectivity of history per se but rather
problems about evidence and reliability which prac-
titioners of the discipline will usually be best placed to
deal with. The same range of solutions is available to
the anthropologist or psychologist, for example, who
is concerned that the observation of his or her subjects
causes them to modify their behavior or statements in
some way.

3. Does E�ery Type of Explanation Call for
Objecti�ity?

Objectivity seems to require us to stand back from the
phenomena we are examining, as it were, so that we
can investigate and assess them from a wholly im-
partial standpoint, which could be used for any
phenomena of this kind. It is not always clear,
however, that this approach is either the only one, or
the most informative one. Consider the case of an
anthropologist studying a rain dance. Assume that
rain dances do not actually cause it to rain, and have
never done so, yet are always performed at times of
drought, and assume that there is evidence that, in
times of drought, social strife and uncertainty about
the nature of authority increases. In this case, it seems
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reasonable to answer the question why the natives
perform the rain dance in functionalist terms, namely
that the rain dance secures social cohesion. But there is
also a sense in which this is a wholly inappropriate
explanation: the natives perform the rain dance only
when they want it to rain, and their reason for
performing it is clearly because they believe that this
will increase the chances of rain.

There are three kinds of response one can make to
this issue. The first is to insist that only the first
explanation is objective and impartial. It requires us to
stand back from the phenomena and treat them as we
would any other: after all, functional explanations can
be given for phenomena in our own societies—one can
imagine a functionalist explanation of regular presi-
dential or parliamentary elections as securing social
cohesion, for example—aswell as in others. The theory
it works with is something that has been developed in
such a way as to eradicate partiality and the imposition
of the values of its advocates. Generally speaking, one
crucial thing that we seek in scientific explanations is
algorithmic compression; that is, particularly econ-
omical statements of the principles underlying data
that enable us to generate that data and predict
outcomes. The functionalist criterion meets this re-
quirement in a way that the account which sticks to
what the participants themselves believe does not.

The second response is to argue that the issue hinges
on the fact that the functionalist account fails to—
indeed cannot but fail to—capture the thought that
motivates the participants in the dance. One way in
which this contrast is sometimes expressed is in terms
of the distinction between reasons and causes: giving
the reasons someone has for doing something (or
interpreting the behavior) and giving the causes of
their behavior are two different things. Some philoso-
phers—most notably Vico and Dilthey—have argued
that the natural sciences and the human sciences (see
Human Sciences: History and Sociology) are quite
distinct (see Berlin 1976, Dilthey 1976 and Ermarth
1978) in this respect. In particular, while it might be
appropriate to ‘stand back’ from phenomena in the
natural sciences to achieve objectivity, this is inap-
propriate in the case of the human sciences, where we
are dealing not with an objectified realm, but with
human beings who have intentional states, emotions,
exercise judgment, etc., things they share with the
investigator and which the investigator is therefore in
a position to interpret and make sense of: something
quite different from what we do in the natural sciences.
In this view, to take the functionalist road would be to
treat the rain dance as if it were on a par with a natural,
nonintentional phenomenon and it would thus fail to
appreciate the nature of the phenomenon under
investigation. Proponents of such a view are not
denying that objectivity in the sense of impartiality is
appropriate in the human sciences, but rather that
criteria of objectivity, or guides as to how objectivity
might be achieved, can simply be imported from the

natural sciences, because what is at stake is not the
discovery of causes but the interpretation of behavior.
Similarly with a third response, which denies that there
is just one way of explaining the rain dance: different
accounts bring to light different aspects of the phenom-
enon. The success of an explanation on this account is
relative to what one wants explained, and there is no
reason why the choices should be restricted to two
mutually exclusive accounts.

These disputes raise a deep question about just how
significantly the means by which objectivity is to be
secured can vary. But they do not raise a question
about the nature of objectivity as the dispute is over
how objectivity in the human sciences is best achieved,
not over whether objectivity consists of something
different in the natural and human sciences. What it
consists of can be spelled out in operational terms:
whether one is seeking to discover the causes of
behavior or to interpret it, what we seek is an impartial
account, one which could ideally be accepted by any
subject on the basis of evidence and�or arguments.

4. The Limits of Objecti�ity

It is a hallmark of objectivity that one compares one’s
theory with the evidence, but sometimes it is difficult
to distinguish between the evidence for one’s theory
and one’s expectations about what a plausible theory
should or will reveal. One always judges a theory
against what one already knows or believes to be the
case, and while in some cases the theory may change
one’s beliefs and expectations, in others it may lead
one to challenge the theory by trying to develop a
viable alternative, for example. There may simply be
no objective matter of fact, in particular cases, about
which direction to go in: one direction may be no more
objective than another. In other words, there is
nothing objective about accepting evidence at face
value: sometimes it is the right thing to do, sometimes
not. In the face of potentially falsifying evidence, for
example, it is often better to revise one’s theory, to
accommodate the theory to the evidence, than to
abandon it. Some philosophers have tried to capture
the conditions under which it is no longer productive
to continue to revise a theory (e.g., Lakatos 1972),
while others have denied that this is possible (e.g.,
Feyerabend 1974).

What these disputes suggest is that guidelines
marking out how we are to secure objectivity are much
more difficult to formulate than in the heyday of
theories of scientific method, when it was assumed that
comparison of theories with the evidence was all there
was to the matter. But this is, of course, quite different
from the claim that the securing of scientific results is
not a matter of objectivity.

See also: Content Validity; External Validity; History
of Science; History of Science: Constructivist Per-
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spectives; Internal Validity; Laboratory Studies: His-
torical Perspectives; Measurement Theory: History
and Philosophy; Objectivity of Research: Ethical
Aspects; Objectivity: Philosophical Aspects; Quality
Control, Statistical: Reliability and Life Testing;
Quantification in the History of the Social Sciences;
Reliability: Measurement; Scientific Instrumentation,
History and Sociology of; Scientific Knowledge, Soci-
ology of
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Objectivity of Research: Ethical Aspects

1. Introduction

This article elucidates the generally accepted idea that
scientists should strive to be objective. It provides
a definition of ‘objective research,’ describes the
evolving debate concerning objectivity, examines the
foundations of objectivity in science, and discusses
some of the principles of conduct relating to ob-
jectivity, such as honesty and openness. In exploring

this subject, the article addresses several topics related
to objectivity, such as error and bias, peer review,
cooperation and trust in science, conflicts of interest,
social responsibility, and the moral limits of objec-
tivity.

2. What is Objecti�e Research?

The phrase ‘objective research’ has several different
meanings in the social sciences and humanities. We
often think of objective research as research that is
unbiased or impartial. Thus, an objective researcher (or
project, report or study) is like a judge who attempts to
give a fair hearing to both sides of a legal dispute. The
objective judge listens to both sides of a dispute
without giving undue consideration to either. We also
think of objective research as �alue-free i.e., as research
that is unaffected by moral, economic, social, political,
or religious values. Thus, an objective researcher is like
a judge who attempts to make decisions based on legal
and empirical evidence without allowing his values to
affect his judgment and reasoning. We also think of
objective research as reliable or trustworthy. Thus, an
objective researcher is like a thermometer that reliably
reports the temperature. We can trust the thermo-
meter’s report. Finally, we also think of objective
research as research that is factual or real. Objective
theories (hypotheses or concepts) are theories that
correctly depict facts or real phenomena, and they can
be contrasted with fiction, propaganda, speculation,
and fraud. All of these conceptions of objective
research capture some important aspects of our use of
this phrase; there are a variety of ways of under-
standing objectivity (Harre and Krausz 1996). For the
purposes of this article, objective research can be
defined as research that is: (a) unbiased or impartial,
(b) value-free, (c) reliable or trustworthy, or (d) factual
or real.

3. The E�ol�ing Debate about Objecti�ity

The notion that scientists have ethical duties to be
objective is hardly a modern invention. Scientists and
philosophers who laid the foundations for the modern
scientific method, such as Francis Bacon, Rene
Descartes, Galileo Galilei, and William Harvey, all
viewed science as objective inquiry. Editors of the first
scientific journals instituted peer review in order to
publish articles based on objective evidence and
reliable methods (LaFollette 1992). Charles Babbage
(1970) was perhaps the first scientist to emphasize the
ethical component of scientific objectivity in print. He
coined the terms ‘fudging,’ ‘cooking,’ and ‘trimming’
to describe some of the unscrupulous research prac-
tices he observed in England in the 1800s. In the last
half of the 1900s, powerful discoveries and inventions,
such as atomic power, the computer, and genetic
engineering, have compelled researchers to recognize
the social impacts of science and technology and the
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relationship between objective inquiry and moral
responsibility (Shrader-Frechette 1994).

In the last two decades, politicians, the press, and
the public have raised questions about scientific
integrity and ethics as a result of highly publicized
cases of misconduct in science and questionable
research practices (Broad and Wade 1993). Some of
these episodes include allegations of fraud, plagiarism,
misappropriation of funds, and exploitation of
subordinates, as well as controversies concerning
secrecy, conflicts of interest, patents, and the funding
of science. In response to these concerns, funding
agencies, professional associations, and research in-
stitutions have adopted codes of ethical conduct in
science that address issues relating to objectivity and
other aspects of scientific integrity and ethics (Sigma
Xi 1986, American Association for the Advancement
of Science 1980, Panel on Scientific Responsibility and
the Conduct of Research 1992, Committee on the
Conduct of Science 1994).

While this debate about ethical duties concerning
objectivity was taking place, many scholars and
scientists began to question the idea that science is or
can be objective. This controversy about the ob-
jectivity of science is also not new—the ancient Greek
philosophers developed accounts of objective knowl-
edge in response to sophistry and relativism—but its
twentieth-century incarnation has spurred an exten-
sive inquiry into the nature of scientific method and
practice. Inspired by Thomas Kuhn’s monumental
work on the history of science, The Structure of
Scientific Re�olutions (1962), scholars from the social
sciences and humanities have challenged the tra-
ditional view of science as objective knowledge.
According to these scholars, otherwise known as
‘constructivists’ scientific research is strongly influ-
enced by moral, economic, historical, social, political,
or religious interests or values (Shapin and Shaffer
1985, Latour and Woolgar 1986). Defenders of the
traditional view have responded to these critiques with
their own arguments (Kitcher 1993, Gross and Levitt
1994). These debates about the objectivity of
science—the so-called ‘science wars’—have migrated
from the halls of academia to the outside world, and
they have received considerable attention from the
press.

For the purposes of this article, this debate is
relevant insofar as it has some bearing on the ethical
aspects of objectivity in research. With this in mind, it
is important to realize that strong versions of con-
structivism may be incompatible with the idea that
researchers have ethical obligations to be objective,
since it makes little sense to claim that a person has
an ethical obligation that he cannot fulfill. If it is
impossible to at least strive to be objective, then the
claim that researchers have ethical duties to be
objective is moot (Resnik 1998). While it is important
to acknowledge and understand factors that can
undermine or compromise objectivity in research, this

article will assume that it is at least possible for
researchers to strive to be objective, even if they often
fall short of this ideal.

4. Foundations of Research Ethics

Ethical duties in science stem from two main sources:
(a) the scientific profession itself, and (b) society at
large (Resnik 1998). Ethical standards (or norms)
promote the aims and goals of science in several ways.
Many standards promote the advancement of human
knowledge. For example, honesty in science is im-
portant in obtaining truth and avoiding error and
deception. Other ethical standards play a key role in
promoting cooperation and trust among scientists by
creating institutional structures that direct individual
interests toward common goals (Merton 1973). For
example, authorship practices reward researchers for
their efforts and ingenuity, insure that publications
meet standards of quality and originality, and hold
researchers accountable for their contributions.

Scientists also should adhere to ethical standards in
order to promote social values, uphold the public’s
trust in science, and secure the public’s support for
research. For example, data fabrication can lead to
harmful social consequences, especially if the fabri-
cated results pertain to applied sciences like medicine
or engineering. Data fabrication can also be construed
as a form of lying, which is widely regarded as
immoral. Data fabrication violates the public’s trust in
science because the public trusts that scientists will not
fake data. Finally, fabrication can undermine the
public’s support for science if people become con-
cerned about unethical conduct among researchers
and decide to shift government funds to other pro-
grams, such as education or healthcare.

5. Ethical Principles and Objecti�ity

There are a variety of ethical principles (or standards)
that promote objectivity in research. The principles
discussed below should be viewed as general guidelines
instead of absolute rules. They must be elaborated,
assessed, and interpreted before they can be applied to
particular situations or cases.

5.1 Honesty

The principle of honesty implies a general prohibition
against falsifying, fabricating, ormisrepresenting data,
results, or other types of information pertaining to
scientific publication. Honesty applies to a variety of
other aspects of research, such as grant proposals, peer
review, personnel actions, accounting and finance,
expert testimony, informed consent, media relations,
and public education. As mentioned previously,
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honesty plays a key role in the search for knowledge
and in promoting cooperation and trust among
researchers. Few scientists or scholars dispute the
importance of honesty and most people understand
what it means to fabricate or falsify information
pertaining to research. However, a few points of
clarification will be helpful.

5.2 Error, Bias, and Disagreement

First, it is important to distinguish between dishonest
research and error. Dishonesty implies the intent to
deceive; error does not. Making an honest mistake in
recording or analyzing data should not be equated to
faking data. Although errors and dishonesty often
have similar results, i.e., the deception of an audience,
they arise from different motives. However, scientists
also have an obligation to avoid making errors, since
errors can also damage the quest for knowledge and
undermine cooperation and trust among researchers.
Although mistakes are, and always will be, a part
of science—scientists are human beings, after all—
excessive or egregious errors should be denounced as a
form of negligence, since these errors have detrimental
effects on research or its practical applications.

Scientists have an obligation to prevent errors by
carefully scrutinizing and reviewing their own work
and the work of others. Although some errors result
from haste or sloppiness, more subtle follies are due to
systematic errors (or biases) and self-deception. For
example, since the 1800s, racial and ethnic biases
have plagued research on human intelligence. More
recently, self-deception (or simple carelessness) was
probably atwork in the cold fusion research conducted
by Stanley Pons and Martin Fleischmann. Scientists
also have a responsibility for reducing the effects of
error by publishing errata, corrections, retractions, or
apologies. Although the peer review system is not
perfect, it can play an important role in reducing
errors. Hence, reviewers and editors have ethical
responsibilities pertaining to objectivity (LaFollette
1992).

It is also important to distinguish between dis-
honesty and disagreement. Researchers often have
fundamental disagreements about methods, concepts,
and theories. Scientists may disagree about research
results (or their significance) without viewing their
opponents as dishonest. Before an act can be judged to
be dishonest, researchers must have some agreement
on what constitutes the honest application of methods,
concepts.

5.3 Misrepresentation of Data

The concept of ‘misrepresentation,’ unlike ‘fabri-
cation’ and ‘falsification,’ is neither clear nor uncon-
troversial. Most scientists will agree that fabrication is
making up data and falsification is changing data. But

what does it mean to misrepresent data? As a minimal
answer to this question, one can define ‘misrepresen-
tation of data’ as ‘communicating honestly reported
data in a deceptive manner.’ But what is deceptive
communication? The use of statistics presents re-
searchers with numerous opportunities to misrep-
resent data. For example, one might use a statistical
technique, such as multiple regression or the analysis
of variance, to make one’s results appear more
significant or convincing than they really are. Or one
might eliminate (or trim) outliers when ‘cleaning up’
raw data. Other ways of misrepresenting data include
drawing unwarranted inference from data, creating
deceptive graphs of figures, and using suggestive
language for rhetorical effect.

However, since researchers often disagree about the
proper use of statistical techniques and other means of
representing data, the line between misrepresentation
of data and ‘disagreement about research methods’ is
often blurry. Since ‘misrepresentation’ is difficult to
define, many organizations have refused to charac-
terize misrepresenting data as a form of scientific
misconduct. On the other hand, it is important to call
attention to the problem of misrepresenting data, if
one is concerned about promoting objectivity in
research, since many of science’s errors and biases
result from the misrepresentation of data.

5.4 Conflict of Interest

In order to promote objectivity in research, it is
important for scientists to minimize the effects of
financial, personal, professional, and political interests
that may potentially undermine their ability to con-
duct and evaluate research. Conflict of interest has
emerged as an important ethical concern in science in
this century as many researchers now have significant
financial interests in their work (Macrina 1995).
Private support for research and development (R&D)
has risen steadily since 1970. Today, industry provides
over $100 billion in R&D funding in the United States
alone, and it is expected that the trend toward the
privatization of research will continue. Scientists
working in the private sector receive remuneration in
the form of salary, stock options, or royalties. Even
researchers funded by governments or universities can
have significant financial interests in the form of
patents or copyrights. Although financial, and other,
interests do not invalidate research—good research
can still occur in troublesome circumstances—research
that is conducted when conflicts exist is more likely to
be biased or unreliable. For example, a scientist whose
research is sponsored by a pharmaceutical company is
more likely to publish results that favor the company
than a scientist who is not working for the company.
Even when research is not biased, the presence of a
significant conflict can create the perception of a bias.
For example, if people learn that a food company has
sponsored research demonstrating the health benefits
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of its fat free potato chip, they may believe that the
research is biased, even if it is not. Conflicts of interest
can arise in experimental design, publication, peer
review, personnel decisions, expert testimony, media
interviews, and other aspects of science (Resnik 1998).

How should scientists deal with conflicts of interest?
First, scientists should disclose actual or potential
conflicts of interest to those parties who may be
affected by these conflicts. Most journals and funding
organizations now require researchers to disclose
sources of funding and potential conflicts of interest.
Sometimes these disclosures are made available to the
public when articles are published. Disclosure can help
buffer the impact of bias by allowing reviewers,
scientists, and the lay public to scrutinize and question
research that may be affected by economic, social, or
political interests. Second, although it is not possible
to avoid all conflicts of interest, researchers have a
duty to avoid those conflicts that cannot be corrected
by peer review or may have a dramatic impact on
science or society. For example, researchers should
not review a grant application if the applicant is a close
friend or bitter enemy. The decision to avoid a
potential or actual conflict of interest, also known as
‘recusal,’ can promote objectivity by removing a
researcher from a situation that could create a bias or
the perception of bias.

5.5 Openness

Since openness provides scientists with a reliable
defense against error, bias, self-deception, dishonesty,
and other phenomena that can threaten objectivity, it
is an important ethical principle in research. Openness
promotes objectivity in several ways. First, it enables
researchers to criticize each other’s work. Criticism
can occur before, during, or after peer review. Fre-
quently, the most important criticism takes place
before an idea appears in print. Second, openness
helps researchers make effective use of human and
technological resources. Problems can be solved more
effectively when researchers cooperate with each other
than when they work in isolation (Merton 1973).

Although openness is an important ethical principle
in research, it often conflicts with personal or insti-
tutional interests. Sometimes researchers refuse to
share data in order to protect scientific priority or
intellectual property rights. For example, a researcher
who is developing a new product may decide not to
share preliminary data until they have applied for a
patent.A researcherwhodiscovers a new phenomenon
may not disclose the discovery until the paper has
been accepted for publication. Sometimes researchers
refuse to share data in order to protect their reputa-
tions. For example, a scientist may decide to not share
preliminary results from a study until they have had
enough time to verify and analyze those results.
Researchers may refuse to share data because they
have signed a contract with a corporate sponsor not to

disclose data without prior authorization. Since many
different parties—government, industry, colleagues,
the media—may seek to obtain scientific information,
it is likely that researchers will often face difficult
choices when deciding how and when to share in-
formation.

6. The Moral Limits of Objecti�ity

While objectivity is one of science’s most important
principles, it should be acknowledged that this norm
sometimes conflicts with other ethical duties, such as
the obligation to protect human subjects and social
responsibility (Shrader-Frechette 1994). For example,
anthropologists may refuse to publish or disclose
information in order to protect and promote the
welfare of the human populations they are studying.
In psychology, researchers have a duty to keep
information about human subjects confidential in
order to protect their privacy, dignity, and autonomy.
An ecologist who is interviewed by the media must
choose between their desire to advocate for the
environment and their scientific duties to remain
objective. Although scientists should strive to be
objective, there are some situations where scientists
should relax their commitment to objectivity in order
to promote other moral and social values.

See also: Ethical Dilemmas: Research and Treatment
Priorities; Objectivity, History of; Objectivity: Philo-
sophical Aspects; Research Conduct: Ethical Codes;
Research Ethics, Cross-cultural Dimensions of; Re-
search Ethics: Research
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Objectivity: Philosophical Aspects

There are two main kinds of philosophical questions
about objectivity: metaphysical and epistemological.
Metaphysical objectivity concerns the extent to which
the existence and character of some class of entities
depends on the states of mind of persons (i.e., their
knowledge, judgment, belief, perception, or response).
Epistemological objectivity concerns the extent to
which we are capable of achieving knowledge about
those things that are metaphysically objective. Many
philosophers working in the Anglo-American tradi-
tions also worry about semantic objectivity, that is,
about whether or not the propositions in some realm
of discourse (physics, psychology, ethics, etc.) can be
evaluated in terms of their truth or falsity. For a
discourse to be semantically objective, and for the
statements in the discourse to be true, then the things
referred to by the terms of that discourse (e.g., quarks,
desires, justice, etc.) must be metaphysically objective.

1. Metaphysical Objecti�ity

An entity (or a class of entities) is metaphysically
objective if its existence and character is independent
of the human mind. This ‘independence requirement’
is central to metaphysical objectivity (Brower 1993,
Sober 1982), though its proper interpretation raises
two important questions: first, in what way must a
metaphysically objective thing be ‘independent’ of the
human mind; and second, how much independence of
the relevant kind is required?

1.1 What Kind of Independence?

The existence and character of some entity might be
independent of the human mind in three senses:
causally, constitutionally, and cognitively. Only the
last two will matter for metaphysical objectivity.

An entity is causally independent of the human
mind as long as the causal trajectory producing it did
not involve the human mind. Shoes, for example, are
causally dependent on the human mind because the
existence and character of any particular pair of shoes
depends causally on a cobbler having had certain
beliefs and desires (e.g., a desire to make a particular
kind of shoe, and true beliefs about what needed to be
done to produce such shoes). By contrast, the existence
and character of the earth is causally independent of
the human mind: no human intentions played a causal
role in bringing about the existence of the earth or its
specific character. Metaphysical objectivity, however,
does not require causal independence. Even entities
that are causally dependent on the human mind can be
mind-independent in one of the other two senses
(below), and thus still be metaphysically objective.

An entity is constitutionally independent of the
human mind if its existence and character is not
constituted by or identical with the mind. Certain
historical forms of philosophical ‘idealism’ (such as
those of Bishop Berkeley and Hegel) held that the
world was constitutionally dependent on the mind (the
human mind, or perhaps the mind of God). Con-
versely, the claim that some entity is metaphysically
objective almost always involves denying its con-
stitutional dependence on the mind. The exception is
for psychological entities (e.g., beliefs, desires, emo-
tions, etc.): such things cannot be constitutionally
independent of the mind since they just are facets of
the mind. Yet surely psychological facts may also be
metaphysically objective. If so, it must be in the final
sense of ‘independence’ from the mind.

An entity is cognitively independent of the human
mind if its existence and character does not depend on
any cognizing state of persons, for example, belief,
sensory perception, judgment, response, etc. (A
‘cognizing’ state is one which is receptive to features of
the world and thus is a potential source of knowledge
of the world.) A metaphysically objective thing is,
accordingly, what it is independent of what anyone
believes or would be justified in believing about it (or
what anyone perceives it to be or would perceive it to
be under certain conditions, etc.). On this account,
psychological facts about a person are metaphysically
objective in virtue of not depending on what an
observer of that person believes or would be justified
in believing about that person’s psychological state.
(This assumes that mental content is ‘narrow,’ not
‘wide,’ a technical debate in the philosophy of psy-
chology that must be set aside here.)

Any kind of metaphysically objective fact (except
for psychological facts) must necessarily be consti-
tutionally independent of the mind. All metaphysically
objective facts must also be cognitively independent.
The common-sense picture of the natural world
presumes that its contents are metaphysically objective
in this sense: ordinary people think that atoms and
zebras and sulfur are not simply identical with the
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mind and that they are what they are independent of
what people may believe or be justified in believing
about them. Science, then, aspires to epistemological
objectivity by trying to accurately depict the way
things (objectively) are.

1.2 How Much Independence?

There can be degrees of cognitive independence, and
thus degrees of objectivity that may be distinguished;
not everything that is objective may prove to be
objective in the sense in which common sense under-
stands the constituent elements of the natural world to
be objective. The crucial notion for cognitive in-
dependence is independence from the cognizing states
of persons: beliefs, sensory perceptions, judgments,
responses, and the like. Thus, this notion of objectivity
supposes that there is always a difference between
what ‘seems right’ about some state of affairs and what
actually ‘is right.’ For example, it may seem right to
John (based on a sensory perception) that there is a
table in front of him, but it may not be right that there
is a table there: it could be an optical illusion. The
table, then, is objective in some sense since its existence
is independent of what ‘seems right’ to John.

It is possible, then, to distinguish four kinds of
claims about objectivity. According to subjectivism,
what seems right to the cognizer determines what is
right. According to minimal objectivism, what seems
right to the community of cognizers determines what
is right. According to modest objectivism, what seems
right to cognizers under appropriate or ideal cond-
itions determines what is right. According to strong
objectivism, what seems right to cognizers never
determines what is right. Subjectivism and strong
objectivism represent the two classical and opposed
philosophical positions of antiquity: Protagoras held
that ‘man is the measure of all things’ (subjectivism)
(Plato, Theaetetus *152a, *166a–*8b), while Plato
embraced a kind of strong objectivism (Plato, Phaedo
*741–*75b, Republic *475–*80, *508d-e). The Pro-
tagorean position denies the objectivity of the world
and everything in it: whatever each individual takes to
be the case is the case (for that individual), and thus
the existence and character of any particular thing
depends (epistemically) on the (individual) human
mind. By contrast, the Platonist affirms the complete
and absolute objectivity of the world: What really is
the case about the world is never fixed by what any
person or all persons believe, has (or have) reasons to
believe, or could have reasons to believe. Mistake, on
a global scale, even under ideal epistemic conditions,
is a possibility for the Platonist. This latter position
is often described as ‘realism’ (or ‘metaphysical
realism’).

Minimal objectivism and modest objectivism oc-
cupy conceptual space between these two familiar,
historical positions. Minimal objectivism holds that
whatever the community of cognizers takes to the case

is the case. This view, like its pure Protagorean cousin,
issues in a kind of relativism (what is the case is relative
to a particular community of cognizers), but by
abstracting away from the subjectivity of the indi-
vidual cognizer, it introduces a minimum amount of
objectivity. It is also a kind of objectivity with some
useful domains of application. What is and is not
fashionable, for example, is probably minimally ob-
jective. What seems right to John about what is
fashionable can be objectively wrong: John may be out
of sync with the styles of his community, and thus it
would be correct to say, ‘John is mistaken in thinking
that a plaid shirt and striped pants go well together.’
But it does not seem that the entire community can be
wrong about what is fashionable: in that sense, what
seems right to the community determines what really is
fashionable.

In most domains, however, minimal objectivity
would be viewed as too close to subjectivism for
comfort. Modest objectivity thus abstracts even
further away from dependence on actual cognizers,
individual or communal. Something is modestly ob-
jective if its existence and character depends only on
what cognizers would believe under certain idealized
conditions for cognition, conditions like full infor-
mation and evidence, perfect rationality, and the like.
(By hypothesis, under ideal conditions, all cognizers
would come to the same belief about things.) Everyone
on the planet can be wrong in his or her beliefs about
a modestly objective entity; beliefs formed under ideal
epistemic conditions, however, can never be wrong.
This latter point is what differentiates modest from
strong objectivity.

Some philosophers have defended the idea that the
truth about the world is at best modestly objective
(e.g., the doctrine Putnam calls ‘Internal Realism’ in
Putnam 1981): what is true in any domain is simply
whatever inquirers would agree upon under epis-
temically ideal conditions. Versions of this idea have
since been subjected to withering criticisms (e.g.,
Johnston 1993), and it has few adherents. Still, modest
objectivity, like the other conceptions, may be par-
ticularly apt in certain domains. Consider, for
example, facts about color. It seems natural to say that
there are (modestly) objective facts about color even
though the color of an object is not fully independent
of the human mind. For example, we might say that
something is red if and only if normal perceivers under
normal viewing conditions would be disposed to see it
as red. Color, on this account, depends on the human
mind—on human response or perception—but only
on human response under appropriate conditions.
One important recent idea is that evaluative facts
might be modestly objective in a similar way (e.g.,
Pettit 1991): evaluative facts would depend on human
responses to morally significant situations under ap-
propriate conditions. In both cases, however, it is
important to specify the conditions under which
human response fixes the reference of a concept in a
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nonquestion begging way. It obviously will not do, for
example, to define ‘normalcy’ of perceivers and of
viewing conditions by reference to their getting the
right result (i.e., seeing all and only the red things as
red). Some philosophers doubt whether the conditions
can be specified in a nonquestion-begging way (e.g.,
Wright 1992).

2. Epistemological Objecti�ity

The demand for epistemological objectivity is the
demand to be free of bias and other factors that distort
cognition, that prevent the things being cognized from
presenting themselves as they really (metaphysically)
are. More precisely, epistemological objectivity re-
quires that the cognitive processes and mechanisms by
which beliefs about the world are formed be con-
stituted in such a way that they at least tend toward the
production of accurate representations of how things
are. Notice that epistemological objectivity does not
require that cognitive processes always yield true
representations: that would demand more than is
attainable and more than is even expected. Epis-
temological objectivity obtains when either of the
following is true: (a) the cognitive processes at issue
reliably arrive at accurate representations, or (b) the
cognitive processes are free of factors that are known
to produce inaccurate representations. The obstacles
to epistemological objectivity will vary with the
domain under consideration. In the sciences generally,
and the social sciences in particular, ‘values’ are often
thought to present a special obstacle to epistem-
ological objectivity insofar as they influence the choice
of research topics and, most seriously, the selection
and evaluation of evidence (Weber 1949). As one
contemporary author explains: ‘Values are thought to
damage inquiry epistemically because they are held to
be subjective—they come from us, not the world.
Therefore, to allow values to influence inquiry into the
nature of the world is to allow such inquiry to be
subject to a control other than the world itself’
(Railton 1985, p. 818).

Epistemic values or norms, for example, norms
about when evidence warrants belief, must of course
play a role in all scientific inquiry; the worry is about
nonepistemic values or norms, like the political
ideology of the inquirer or the political climate in
which inquiry takes place. Yet even here the effect on
objectivity depends on the context and the precise role
values plays in inquiry. For example, where the
political climate is hostile to the discovery of certain
kinds of objective truths, only those inquirers
motivated by a contrarian political ideology them-
selves are likely to pursue those objective truths (Miller
1991). Here, of course, values supply a motive for
allowing ‘the nature of the world’ to control the course
of inquiry, rather than interceding and distorting
cognition.

More generally, one ‘need not require freedom from
all value and bias in order to have objective inquiry’
since ‘there may yet exist mechanisms of belief-
formation that incorporate feedback from the object
to the inquiring subject’ (Railton 1985, p. 818). The
mechanism at issue is causal: metaphysically objective
things make themselves felt causally, whatever our
theoretical preconceptions and values. This, however,
is merely an external criterion for objectivity, and does
not yet show how inquirers could determine whether
or not their inquiry is epistemologically objective.
Here, however, inquirers might look for certain
familiar markers of epistemological objectivity, like
the existence of intersubjective agreement in judgment,
the publicity of evidence and standards of proof, and
the reproducibility of the evidence for a judgment by
different inquirers: ‘when these conditions are met,
subjective contributions and biases will be excluded as
far as possible’ (Railton 1985, p. 818). That physics
constitutes a cross-cultural, global community of
inquirers strongly suggests that it is epistemologically
objective: if it were not, then one would expect local
differences (in interests, ideology, and the like) to lead
to markedly different discourses of physics. Of course,
the absence of intersubjective agreement does not by
itself demonstrate lack of epistemological objectivity;
the question is always what the best explanation for
lack of such agreement is supposed to be. In the case of
the social sciences, where objective truths may conflict
with entrenched interests, it should hardly be sur-
prising that there should be no agreement about
certain social scientific questions. In other cases,
though, the suspicion will be strong that it is en-
trenched interests and values that distort cognition of
the social world and warp scientific inquiry accord-
ingly.

3. Semantic Objecti�ity

Semantic objectivity is a property of statements, rather
than things or cognitive mechanisms. Philosophers in
the Anglo-American traditions of the twentieth cen-
tury, who approach most philosophical problems by
framing them first as problems about language and its
relationship to the world, have been most concerned
with questions of semantic objectivity. Typically,
philosophers are concerned with a class of statements
characteristic of a particular branch of discourse: say,
physics or psychology or ethics or aesthetics. Some
branch of discourse enjoys semantic objectivity when
its statements are generally apt for evaluation in terms
of their truth and falsity. (Not every statement in the
discourse need be determinately true or false—the
property of ‘bivalence’—since few discourses outside
pure mathematics are bivalent.) Cognitivism is the
doctrine that some branch of discourse is semantically
objective. (Wright 1992 disputes whether truth-apt-
ness is the relevant criterion for demarcating objective
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discourses; most discourses satisfy the minimum syn-
tactic requirements to make use of the truth-predicate
appropriate. The issue about the objectivity of the
discourse must be located elsewhere according to
Wright.)

Thus, for example, the discourse of natural science
is presumed to be a cognitive discourse: scientific
statements about the natural world are generally either
true or false. But what of statements in ethics like,
‘That distribution of resources is unjust,’ or ‘Harming
a defenseless animal is morally wrong?’ Many phil-
osophers have thought that there are, as a meta-
physical matter, no facts in the world corresponding to
the ‘injustice’ of a distribution or the ‘moral wrong-
ness’ of an action (Gibbard 1990, Mackie 1977,
Stevenson 1944). Most philosophers who deny the
metaphysical objectivity of morality claim that its
semantics is noncognitive: rather than stating facts
(that are either true or false), ethical statements,
according to noncognitivism, express attitudes or
feelings of various kinds (Stevenson 1944, Gibbard
1990 are the most sophisticated versions of this view).
Noncognitivists bear the burden, then, of explaining
away the surface grammar and logical structure of
ethical discourse which makes it indistinguishable
from ordinary empirical discourse (compare: ‘This
distribution is unjust,’ with ‘That chair is red’).

A minority of philosophers, however, agree that
morality is not metaphysically objective, but none-
theless maintain that the surface grammar of ethical
discourse should be taken at face value: ethical
discourse purports to state facts, and is thus a cognitive
discourse. It is, unfortunately, a cognitive discourse
almost all of whose statements are false (since there are
no metaphysically objective moral facts in the world).
(The only true ethical statements, on this view, will be
negations of ethical judgments: ‘No, slavery is not
really morally wrong.’) This doctrine is known as
‘error theory’ (Mackie 1977). Error theories about any
discoursemake it puzzling, however,why the discourse
should persist, let alone occupy the central role that
ethical discourse does in human lives: why would
people continue to engage in a putatively fact-stating
discourse that never succeeds in stating any facts?
Noncognitivism, as a semantic doctrine, at least
identifies an important role for ethical discourse:
namely, the expression of feelings and attitudes about
matters of real moment to human beings and their
social existence.

Most philosophers who accept that ethical discourse
is cognitive do so because they also believe that
morality is metaphysically objective (in some sense)
(Brink 1989, Brower 1993, Pettit 1991, Railton 1986):
if there are metaphysically objective moral facts, then
moral statements will not be systematically false as
error theory has it. How could there be such facts? For
those who think moral facts are strongly objective
(e.g., Brink 1989, Railton 1986), the central idea is that
moral facts are simply identical with (or supervenient

upon) natural facts. For example, perhaps the prop-
erty of being ‘morally right’ is just identical with the
property of ‘maximizing human well-being,’ where the
latter may be understood in purely psychological and
physiological terms. In that case, whether an action X
is morally right is a strongly objective matter, since it
is simply a scientific question whether action X will in
fact maximize the relevant kinds of psychological and
physiological states in the world. The crucial claim,
plainly, is that moral facts are to be identified with
certain kinds of natural facts. Again, many philos-
ophers are skeptical that this claim can be defended
(e.g., Gibbard 1990).

4. Other Directions

A minority of philosophers recently have disputed
whether the traditional ways of conceptualizing ob-
jectivity are adequate (Dworkin 1996,McDowell 1997,
Nagel 1997). In particular, these philosophers have
raised two kinds of doubts about the preceding kinds
of characterizations of objectivity. First, these phil-
osophers (especially McDowell) question whether the
conception of metaphysical objectivity (especially
strong metaphysical objectivity) does not presuppose
a vantage point on the way things ‘really’ are to which
we can have no access. Second, these philosophers
wonder whether the conception of metaphysical ob-
jectivity as mind-independent is not a paradigm too
closely tied to a picture of the objectivity of the natural
world, and thus either does not make sense or should
not be applied with respect to the objectivity of
domains like ethics or aesthetics. In these evaluative
domains, it makes no sense to ask about whether there
are evaluative facts ‘out there’ ‘in the world.’ The
objectivity of evaluative discourse is simply a matter of
its susceptibility to reasons, of our ability to subject
ethical positions to rational scrutiny and discussion.
These revisionary views of objectivity have not, to
date, found much favor among philosophers, and they
have also been extensively criticized (Wright 1992,
Leiter 2001, Svavarsdo� ttir 2001).

See also: Aristotle (384–322 BC); Norms; Norms in
Science;Objectivity, History of;Relativism, Pluralism,
and Skepticism (Philosophical Perspective): Cultural
Concerns; Relativism: Cognitive; Relativism: Philo-
sophical Aspects; Truth and Credibility: Science and
the Social Study of Science; Truth, Verification,
Verisimilitude, and Evidence: Philosophical Aspects
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Objects: Material

Material objects are defined in this article as handy,
portable parts of the inanimate environment (Gibson
1979) that are always cultural artifacts, either by
fabrication or by appropriation of natural objects.
The perception and use of objects is shaped both by
the object’s affordances and the individual’s moti-
vational state. Affordances are either primarily prac-
tical or primarily symbolic. Instruments are used to
physically manipulate the environment, while symbols
are used to refer to something. Following from their
physical uses, instruments may also symbolize the
activity or end they serve (a hammer symbolizes
hammering). Finally, instruments may also have

connotations (a car may evoke power, speed, or
wealth).

Objects are thus not simply physical entities of a
certain size and weight. They are products of culture.
Culture endows them with instrumental and symbolic
values, which are in turn elaborated on by individuals.
Entire disciplines (e.g., archeology) and institutions
(e.g., museums) are concerned with the collection and
interpretation of objects. Theories of the meanings
and functions of objects have been developed by
cultural anthropology, sociology, and psychology.

1. Cultural Artifacts

1.1 Systems of Objects

In the 1960s, semiotic approaches (see Semiotics)
described systems of objects that constitute codes, that
is systems of signs, comparable to language. These
codes were stipulated to be autonomous from the
social and economic systems. Roland Barthes (1964)
analyzed the system of clothing fashion. He differen-
tiated three structural levels of fashion: technological
(textile structure), iconological (photographic pres-
entation), and verbal (writing about fashion). Other
semiotic analyses concerned everyday classifications
of objects in museums or department stores (see
Semiotics). In a related vein, structural anthropologist
Le� vy-Strauss analyzed systems of objects, for example
food or clothing, as binary codes that establish basic
cultural categories and determine cultural practices
(see Structuralism).

Semiotic and structural approaches describe
systems of material signs or categories synchronically.
Systems of objects may also be described in the same
formal manner diachronically. Richardson and
Kroeber (1940), for example, identified a cyclical
pattern in the change of formal properties of female
dress across centuries. Barthes concluded from this
that semiotic systems have a temporal dimension, but
not a historical dimension. However, in 1982 Lowe
and Lowe continued Kroeber’s analysis in time and
demonstrated that historical changes were not cyclical
and were influenced by particular historical and social
changes.

Others constructed a diachronic perspective on
systems of objects by using the metaphor of e�olution.
George Kubler (1972) constructed the history of style
in art as that of successive solutions to formal
problems, an idea that he extended to instruments
such as ploughs. Sigfried Giedion (1948) described the
history of instruments in terms of constitutive and
transitory facts, alluding to the evolutionary di-
chotomy of geno- and phenotypes. The evolution of
Mickey Mouse and of teddy bears during the twentieth
century have been analyzed in terms of maximizing
congruence with the innate preference for infantile
forms. In the quasi-evolution of forms of cultural
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artifacts, however, environmental demands such as
aesthetic preferences and utility compete with each
other, as demonstrated by David Norman (1988) with
regard to the evolution of the telephone.

1.2 Objects Ser�e Traditions and Transfer Cultural
Knowledge

Objects made of durable material may survive several
generations. They lend themselves to passing on
information to succeeding generations. Traditions are
maintained by objects that explicitly symbolize con-
tinuity with the past, such as monuments, museum
exhibits, old buildings, and holy objects. Graveyards,
tombstones, and relics in churches mark the interface
between public tradition and private remembering, for
which, among others, family heirlooms, private relics,
and pictures are used.

Instruments pass on cultural knowledge implicitly
by inviting individuals to use them in specific ways.
Similar to texts that complement individuals’ declara-
tive memory, objects serve to complement individuals’
and cultures’ procedural memory for how to do things
(Norman1988,seeCognition,Distributed).Objectsalso
embody cultural imperatives, so that the emergence of
new cultural norms is often accompanied by the
invention and social diffusion of new instruments.
Norbert Elias used the historical introduction of forks
to illustrate the embodiment of norms in instruments
in the ‘process of ci�ilization.’ Forks embodied new
table manners which forbid eating with the hands.

Paleontologist Andre� Leroi-Gourhan (1964) saw
the evolution of human technology as the substitution
of humans’ corporal and mental functions with ex-
ternal aids. In Lev Vygotsky’s theory of the on-
togenesis of higher mental functions, this phylogenetic
exteriorization of physical and mental functions is
complemented by the ontogenetic internalization of
cultural symbols and instruments. However, also in
ontogenesis the external and later mental use of
symbols is followed by an increasing use of external
means for thinking.

1.3 Social Status in Traditional and Modern
Societies

Mary Douglas (1973) saw ritual objects such as
uniforms, marital rings, or graduation gown as con-
stituting culture by providing an intelligible universe
and as serving the preservation of social structure (see
Ritual). With the deritualization of modern societies,
ritual objects have increasingly been substituted with
consumer goods. They are less durable and serve
consumption, and access to goods is less regulated
than access to ritual objects. Conspicuous consump-
tion was described by Theodore Veblen (1899) as a
normative technique for claiming social status. The

more rare, the more expensive, the more useless the
good, the more luxury successfully transfers status to
the individual. Pierre Bourdieu (1979) introduced the
concept of habitus as a set of aesthetic preferences that
defines a lifestyle and serves to create social distinction.
The habitus is not under the individual’s control, but
is socialized early in life. Therefore parvenues and
impoverished gentry can be identified by tastes and
postures incongruent with their economic situation.

1.4 Indi�idualization of Natural or Fabricated
Objects

Georg Simmel (1923) hypothesized that increasingly
mass-fabricated and commodified objects could no
longer be appropriated by the individual or used for
self-cultivation, since they were more and more de-
termined by dynamics of production and the market.
In 1948 Sigfried Giedion claimed that man was
increasingly determined by machines. In 1968 Jean
Baudrillard lamented that goods were no longer sold
for their utilitarian value, but only for connotations
produced by advertisement. These critics seem nos-
talgic of a traditional past in which individual objects
were produced locally and were exchanged rather than
traded. To these critics it appeared that in premarket
societies objects had been embedded in, and were
expressive of personal relationships. In contrast, mod-
ern national and global markets of mass-produced
goods created anonymous, estranged relationships
between individuals and between individuals and
objects.

One example of the embeddedness of objects in
personal relationships is the socially structured hand-
ling and shared consumption of food, drink, and
drugs. Dining together (comensality) establishes a
bond between participants (Fischler 1990). In contrast
to objects that are consumed, and that therefore exist
only as uncountables, gifts are usually singular,
individual objects that persist. Marcel Mauss (1924)
analyzed gift exchange in traditional societies as a
system of reciprocal obligations that structure a group
and increase its cohesion.

Since the 1980s, cultural anthropology has become
less nostalgic for exchange and has focused on com-
modities and modern consumption as media that
provide and express cultural categories. Daniel Miller
(1995) even suggests that commodities and consump-
tion patterns will substitute for kinship patterns as the
key concept in cultural anthropology. To be ex-
changed as impersonal commodities, objects need to
be comparable to other goods on a scale of value
(money). Even modern societies do not consider all
objects to be commodities. These inalienable posses-
sions (Weiner 1992) include royal insignia, holy
objects, ritual objects, gifts, public territories, and
human organs. Objects may acquire and lose the
status of commodity by processes of diversification
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and encapsulation (Appadurai 1986). Encapsulation
may concern goods that are collected, such as stamps,
or foreign or old instruments displayed as exotica or
antiques. Encapsulation is usually accompanied by
individualization of the object, for instance by leaving
traces of use or by giving the object a personal name
(Rogan 1990).

Objects may also become endowed with private
meanings that are shared only by some, or even only
one, member of a culture. Objects may take on
metaphorical and metonymical meanings. A lock of a
loved one’s hair, a cinema-ticket from a couple’s first
date, a pen that belonged to one’s grandmother all
acquire additional metonymical meanings by their
association with specific events or persons. These
meanings are not easily accessible to outsiders. Objects
always have cultural meanings, to which private
meanings may be added, increasing their individuality.

2. Personal Objects

Objects that have been individualized and appro-
priated often gain special significance for the indi-
vidual (Csikszentmihaly and Rochberg-Halton 1981).
Objects to which an individual has become attached
have been termed personal objects (Boesch 1991). In a
general sense, personal objects are used to increase a
sense of self or identity. Studies of uses of personal
objects show that most objects tend to be used either
instrumentally or symbolically. The most frequent
instrumental uses are those of regulating levels of
activity (stimulating, helping to relax), the most
frequent symbolic uses those of reminding (Dittmar
1992, Habermas 1999). Other symbolic uses are self-
presentational and self-communicative.

2.1 Possessions and Instrumental Uses

William James defined the self’s extension by all that
an individual could experience as, and call, her or his
own. This material self may include family, personal
possessions, and any other objects or persons the
individual may identify with, and for which they may
show self-related emotions such as pride or fear.
Although possessions may contribute to self-defini-
tion, James’ proposal does not specify what an
individual will identify with.

Objects may contribute to the self-dimension of a
sense of mastery or self-efficiency by offering a familiar
instrument that increases an individual’s ability to
physically manipulate the environment, or by offering
stimulation through a structure that is complex and
novel enough to evoke interest and curiosity, but
simple and familiar enough to be explorable. Objects
may contribute to identification with one’s body by
extending the body’s power (instruments, vehicles) or
by accentuating and decorating it (clothes).

2.2 Self-presentation

Objects used to symbolize identity and to present the
self favorably are usually located in the personal space
(on or near the body) or in personal places. Living
rooms, offices, houses, and vehicles are preferred
showrooms of identity. Low status individuals with
little or no personal place, like homeless or adoles-
cents, have to use their bodies as a stage for marking
their identities. Bodies may be marked by accessories,
such as clothes, jewelry, or glasses, by modifying the
body through tattoos or haircuts, or by modifying
body-shape through dieting, body-building or exer-
cise. Also most instruments are closely linked to the
body and used to symbolize the individual’s profession
(e.g., a physician’s stethoscope).

The use of objects to symbolize identity allows for
the rapid, economical formation of expectations which
may inform the decision of whether and how to
interact with an approaching other. What is sym-
bolized ranges from very general social categories such
as age, gender, or social class, to professional, ideo-
logical, or idiosyncratic identities. Identity-statements
may range from taking a stance towards a given
identity such as gender or ethnicity, to claiming
membership, individuality, or personal worth.

Situations that invite the self-presentational use of
objects are ones of heightened self-awareness such as
when being observed or when in an unfamiliar context.
Individuals with a disposition for public self-con-
sciousness prefer personal objects that serve self-
presentation, such as clothes. Compensatory motives
to boost self-worth were proposed by Alfred Adler
and were related to the use of objects by Robert
Wicklund and Peter Gollwitzer (1982). When indi-
viduals perceive themselves as lacking central attri-
butes of an aspired identity, they use the mechanism of
symbolic self-completion to claim that identity,
through the use of symbolic objects. An individual
who aspires, for example, to be a good tennis player
(but is not) may claim that identity by wearing tennis
accessories suggesting good performance.

2.3 Personification

Objects may be personified by giving them a name and
attributing human capacities to them. Objects that
invite personification are ones that represent creatures
such as dolls or stuffed animals, that invite imaginary
dialogues, such as diaries; cozy objects; instruments
that ensure survival, such as vehicles; magic or
religious objects such as charms or Christian crosses;
or very complex objects that suggest having a life of
their own such as computers. Personified objects
resemble imaginary companions and symbolize as-
pects of a generalized other. Communicating with a
personified object externalizes the process of thinking
or self-communication. Also, it provides the individual
with a companion in times when significant others
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may be missing. In the place of an external other,
personified objects may thus serve to confirm the
individual’s spontaneous gestures and identity; or, by
reinforcing the ‘process of self,’ the internal dialogue
between I and Me (G. H. Mead).

2.4 Mnemonic Uses

Objects are often used as prospective reminders to do
things (e.g., a knot in a handkerchief). In a less
intentional way, the human environment is usually
structured to remind us to do things when appropriate.
Light switches, for example, are placed near the door
to remind us to turn off the lights when leaving the
room. Objects that explicitly serve to complement
retrospective memory were termed souvenir by Pierre
Janet (1928). When personal objects serve mnemonic
functions, they extend not only to the past, but also to
distant places and absent others, and sometimes to an
aspired future as well. Souvenirs serve primarily to
remind and are therefore exempted from practical
uses. All personal objects, however, at least second-
arily also remind of the situations and persons that
have been associated with them, and, more specifically
in the case of gifts, of the situation when the object was
given and of the giver.

Memorabilia, mementos, or souvenirs serve auto-
biographical purposes by referring to the personal
past. Objects may also serve to remind of significant
others. Usually they refer to family members or
intimate partners. Most often the emotional link to
significant others is symbolized in situations of tem-
porary or involuntary separation. The more an in-
dividual is attached to significant others, the more
these links are symbolized by objects in times of
separation. Transitions, such as starting university,
migration, or moving into a nursing home, are bridged
by reminding uses of objects. Reminding objects
apparently reinforce the mental representation of
attachment figures and other secure bases. Using
objects for reminding serves the self by reinforcing a
sense of self-continuity and by reinforcing the mental
representation and experience of a link to significant
others whose real or imagined response is essential to
identity.

In protracted mourning, personal relics of deceased
loved ones may become personified and treated as if
they were the one they stand for. These linking objects
(Volkan 1981) no longer refer to an absent other but
stand in his or her place. Here the triadic relationship
between sign, signified, and interpretant has de-
generated to a dyadic relationship between interpre-
tant and object as an imaginary other.

2.5 Transitional Objects

The precursor of personal objects is, in about half of
all toddlers in Western countries, the transitional

object, often a teddy bear or soft blanket. It serves as
substitute or additional secure base when the at-
tachment system is activated. Winnicott (1971) coined
the term transitional object to indicate that it eases the
transition from total dependence on the primary
attachment figure to independence. As well, Winnicott
hypothesized that toddlers would only develop at-
tachment to a transitional object if they had developed
a secure attachment pattern.

Thus material objects are part of cultural systems
and serve cultural functions of tradition, social func-
tions of regulating status, and economic functions as
commodities. Also material objects serve as media for
individuals’ relation to culture, to other individuals,
and to themselves.

See also: Action Theory: Psychological; Freud, Sig-
mund (1856–1939); Ritual and Symbolism, Archae-
ology of; Symbolic Boundaries: Overview; Symbol-
ism in Anthropology; Symbolism (Religious) and
Icon
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T. Habermas

Observational Methods in Human

Development Research

Today it goes without saying that developmental
psychology is of scientific value, but looking back in
history reveals that our ancestors might have disagreed
with the current understanding of human develop-
ment. Which sources of information can be used to
find out more about our ancestors’ perceptions of the
course of life? There is nothing like today’s devel-
opmental research, but there is the option to have a
closer look at written documents and pictures that tell
us more about how the course of life formerly was
divided and how stages like childhood, youth, adult-
hood, and older age were characterized (Arie� s 2000).

The course of life was not only described in written
documents. There are many pictures, prints, and
paintings that show the different stages of life, either
lined up one after another, or as segments of a wheel—
the wheel of life—or, since 1531, as a staircase. Most
staircases are divided into 10 segments of 10 years
each, arranged symmetrically with its peak between 50
and 60. The steps ascend from 0 to 50 and descend
from 60 to 100. The human is led to the Last Judgment
after death, where the decision is made whether he or
she will go to heaven or to hell. Such pictures were not
meant to be realistic; they were supposed to be a
reminder of human mortality. In the twentieth century
pictorial representations like this became rare and the
staircase of life became a caricature of human de-
velopment.

Today’s knowledge society is proud to be able to
distinguish between facts and opinions, evidence and
assumption, fantasy and reality about human life
courses. We tend to forget that it has not always been
that way. And the reason why it all changed is that

people started to conduct diary studies to describe
empirically the courses of development (Wallace et
al. 1994, Jaeger 1985).

1. Clara and William Stern’s Diary Studies

April 7, 1900 was the date of an extremely critical life
event for the university lecturer William Stern and his
wife Clara. At 2 a.m. their first child, Hilde, was born.
The birth of Hilde was the start of a project that was to
determine the Stern’s lives fundamentally for the next
15 years. William Stern, an experimental psychologist
and philosopher who had studied and graduated at the
University of Berlin, became—along with Piaget and
Vygotsky—one of the most significant developmental
psychologists of the twentieth century. His gifted wife,
who unfortunately was not able to study, became an
amateur scientist. She did not just work for, but with,
her husband. Both of them were pioneers.

If one wants to start a research project, it is highly
recommended to get prepared long before it actually
starts: formulating questions, applying for funding,
hiring assistants. When Hilde Stern was born, the
Sterns started a project without doing any of this.
They were not aware of how intense and long-lasting
their project would be. We do not know when and why
they had the idea of describing their first child’s
development—and also that of their two subsequent
children—in the form of diaries. All their documenta-
tions are preserved. Legible duplicates can be accessed
with the help of a database (Stern and Stern 1900–18).

Clara and William Stern wrote diaries for each of
their children. Looking at the extent and duration of
the documentations it becomes clear that the diaries
are not continual documentations of development.
The older the children get, the less is documented. It is
also remarkable that the extent of the diaries for the
three children varies. The most detailed descriptions
are the ones for the first child. What were Clara and
Willam Stern’s reasons for not continuing to describe
the development in so much detail?

When the Sterns started the project, diary studies
were common tools in developmental research. Like
Preyer (1882) the Sterns tried to differentiate between
observational facts and their interpretations. The
scientific value of observations increases according to
the ability to describe them vividly but without
judgments and explanations. Balancing empathy and
distance is difficult for all who conduct diary studies.
In this respect Clara Stern was almost perfectly able to
describe her observations—even in the eyes of her very
critical husband. The Sterns changed Preyer’s ap-
proach in that that they did not observe their children
at certain times, but 24 hours a day they remembered
or wrote down notes about everything remarkable in
the development of their children. In the evening they
would sit down at their desk to write everything into
the diaries. Remarkable things would be more likely to
be written down than things that had become part of
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a routine. Those who closely observe a child’s de-
velopment make up their own scale when it comes to
comparing the child observed with other children.
This scale is used to decide whether a development is
similar or different, usual or unusual, known or
unknown. This way everything remarkable is mainly
reduced to what is classified as individually different.

Nobody who writes a diary functions like a machine
that is doing observations. The Sterns were far from
turning their home into a laboratory. Being parents
they acted like parents, not like scientists trying to turn
their children into guinea pigs. The children did not
feel watched or studied. It was by chance that they
found out about the diaries at a young age, not
thinking anything of it. Unlike most other diary
studies, the Sterns’ documentations decribe not only
the first three years of their children’s development;
some of their documentations go far beyond those
years. Writing diaries about the first three years of a
child’s development is quite easy because the child is
housebound. If the mother is the one who is writing
the diary and at the same time the one who the child
relates to closely, there is almost nothing she does not
know about. That changes completely once the chil-
dren are able to leave the house on their own. The
mother does not know what happens when the child
visits other families or interacts with peers. She can
only write down what the child tells her, but not her
own observations.

What are the facts written down in the Sterns’
diaries? It is difficult to say because they neither tried
to answer certain a priori developmental questions,
nor did they categorize their observations. Many
researchers think that this kind of documentation
rejects all fundamental principles of scientific work.
The accusation is that their unorganized observations
are just a collection of anecdotes with maybe some
heuristic value. The Sterns’ reason for not using
standardized observations and descriptions was not
only their desire closely to examine an emerging
human life; arguments not to use standardized
methods can also be found in William Stern’s philo-
sophical work (Behrens and Deutsch 1991). In Stern’s
view, every individual is determined by experience and
the ability to experience. The Sterns decided not to
turn the observed individuals into objects and in-
dividual biographies were the results. Their closeness
to life, details, and vividness are still fascinating.

2. From Diaries to Paradigms

With the help of diary studies developmental psy-
chology turned into an empirical science. Until the
nineteenth century men were the ones who wrote
developmental diaries. So far nobody had examined
critically if the observations of those philosophers,
psychologists, physicians, and educationalists really
were their own, or if some of them just wrote down

what mothers and nurses told them. Women entered
academic psychology conducting diary studies in
which they observed their own or other children of the
family. By writing diaries they were able to prove that
their observations were just as objective and precise as
those of their male colleagues. Diary studies were most
popular in the end of the nineteenth and the beginning
of the twentieth century.

The differentiation between personal and scientific
diaries certainly is not an easy task in the case of the
Sterns’ documentations. In the twentieth century diary
studies became less important in developmental psy-
chology (Wright 1960). The reasons are obvious: diary
and single case studies could not be generalized and
therefore were of little scientific value. Diary studies
are based on observations; language is used to write
down subjective impressions. The objectivity of obser-
vations can be improved if supported technically, e.g.,
with a tape recorder or video camera. Diary studies are
documentations of events that occur under natural
circumstances which makes it more difficult to com-
pare different children, even different stages of de-
velopment of the same child. Standardized conditions
like tests and experimental excercises started to be
used more frequently to measure courses of devel-
opment.

Due to the rise of behaviorism in psychology diaries
have widely lost their earlier reputation. They were
replaced by less subjective methods of observation.
Developmental tests make it possible to compare an
individual’s performance with that of a reference
group, because test items are being selected according
to empirically determined (age) norms. This approach
can be applied to any contents of interest across the
full life span. Developmental tests, however, cannot
capture a person’s spontaneous behavior under nat-
ural circumstances. This was made possible by ad-
vancements in modern audio and video technology
allowing for online registrations of ongoing behavioral
exchanges in social interactions. Recordings can be
made of free interactions of mother–child dyads as
well as of partially standardized interactions like in the
strange situation test that became the central tool of
attachment research. Diary observations suffer from
memory, attention, or motivation deficits of the
diarist, while technical recordings do not—but they
lead to other problems. Recorded material is not self-
explanatory. It has to be perceived, identified, cate-
gorized, and interpreted. Observers (raters) may
disagree on what is ‘in’ the material. Agreement
measures, for example Cohen’s Kappa, reflect the
consensus among observers. This is a way to introduce
qualitative objectivity measures into the application
of observational methods (Bakeman and Gottman
1987).

Beside developmental tests and recordings of nat-
urally occuring behavior, a third category of observa-
tions became increasingly important in developmental
research as in many other areas of psychology:
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(experimental) paradigms. They require highly stan-
dardized conditions and often make use of advanced
recording technology. If one wants to rank observa-
tional methods along a dimension of situational
control, a bipolar dimension will appear with tra-
ditional diaries as one pole and paradigms as the
other. In contemporary developmental psychology
paradigms shoot up like mushrooms. They concen-
trate on precisely defined, sometimes diminutive as-
pects of behavior. Paradigms like preferential looking,
head turning, referential communication, or still face
do have many advantages compared to other observa-
tional methods, especially diaries. If the technical
equipment works, one can use those paradigms any
time and everywhere in innumerable variations. Re-
searchers do not have to wait for certain phenomena
to appear in the natural course of development; instead
they are able to provoke the phenomena they are
interested in at any time under controlled conditions.
Therefore paradigms can reproduce themselves by
generating one more time the data asked for.

There are still many good reasons to conduct diary
studies nowadays (Hoppe-Graff 1989). Working with
a video camera seems to be more objective than
writing diaries. A videotape is not the final result
though. Observers have to start interpreting what has
been taped. Exactly those kind of interpretations have
led to the argument that diary studies lack objectivity.
Natural observations cannot be replaced by experi-
ments or tests. The average individual does not
exist, and results from experiments do not give detailed
information about whole courses of development. The
Sterns’ diary studies showed that by comparing the
development of three children, universal as well as
individual trends could be identified. These trends can
now be examined more closely. Maybe diary studies
will become more important once again when psy-
chology does not divide humans into structures and
functions anymore, but rather starts to stress the
combination of both in each individual person. An
excellent example for modern diary studies is
Mendelson’s (1990) Becoming a Brother.

Standardized observations like tests and paradigms,
examining representative samples if possible, have
slowly replaced natural, unstandardized observations.
Developmental psychology changed fundamentally
because ideal scientific objectivity was what most
researchers strived for—the individual case being
replaced by the representative sample, the natural
observations replaced by measures of artificial para-
digms. Maybe the future will neutralize the contra-
diction between naturalness and artificiality with the
help of ‘natural paradigms’ (Deutsch et al. 2001).

3. Conclusions

Nowadays modern studies in developmental psycho-
logy do not focus on single persons, but on psychical
functions. Samples, whose individuality is a negligible

quantity, are used to measure specific developmental
changes. Individuals only become visible if their
development is unusual, e.g., it does not progress at
all, as in the case of a severe developmental disorder,
or it progresses much faster or slower than average.

Since statistical measures have been introduced to
developmental psychology, generalizations refer to
central tendencies of samples which are supposed to be
as representative as possible for a certain age group or
particular time. Inductive generalizations, in which
case by case one has to decide where similarities to all
those that already have been examined end and
differences between subgroups of individuals start, are
no longer very common.

Today developmental psychology is characterized
by a striving for ideal objectivity oriented according to
experimental psychology. That is why extensive obser-
vations of individuals under natural circumstances
have been pushed to the periphery. There they mainly
survive as anecdotes which do not prove anything
but—at the best—can be used as illustrations. Never-
theless exceptions exist, e.g., in the field of language
development. Here the spontaneous use of language
cannot be reduced to tests for language development
and some standardized tests that claim to be para-
digms. Other areas in developmental psychology
are dominated by paradigms in which almost no
spontaneous data from a single being is recorded and
documented.

Artificial standardizations have tomeet the scientific
ideal of objectivity that is oriented according to
reproductivity and generalization. The value of a
scientific study is not measured by its ecological
validity but by its objective and reliable realization
based on a representative sample of subjects. Perhaps
the future of observational methods does neither
belong to natural observations, nor to artificial para-
digms, but to natural paradigms in which everyday life
and research are no longer opponents but partners.

See also: Case Study: Logic; Case Study: Methods and
Analysis; Case-oriented Research; Developmental
Psychology; Field Observational Research in Anthro-
pology and Sociology; Lifespan Development,
Theory of; Narratives and Accounts, in the Social and
Behavioral Sciences; Observational Studies: Outcome-
based Sampling; Observational Studies: Overview;
Participant Observation
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Observational Studies: Outcome-based

Sampling

1. Introduction

An outcome-based sample in an observational study is
one obtained by stratification on the basis of response
behavior whose explanation is the sarget of study.
Observations on response and explanatory variables
(covariates) are collected within each stratum. These
are then used for statistical inference on the con-
ditional distribution of the response, given the co-
variates. For example, a study of occupational choice
may draw a sample stratified by occupation, so the
first stratum is a sample of engineers, the second
stratum is a sample of educators, and so forth. Data
are collected on covariates such as gender and utiliz-
ation of training subsidies. The observations are then
used to infer the impact of training subsidies on
occupational choice.

Outcome-based sampling is also termed endogen-
ous, intercept, on-site, experience-based, response-
based, or choice-based sampling, and in biostatistics,
retrospective or case-control sampling. To illustrate,
case-control designs sample from one stratum that has
a specified outcome (the cases) and a second stratum
that does not (the controls). There may be further
stratification of the controls so that they resemble the
cases on some covariates such as age. Outcome-based

samples can be contrasted with exogenous or pros-
pective samples that sample randomly from the target
population, or stratify solely on covariates. Outcome-
based sampling methods have had wide application in
social science, biostatistics, and engineering; examples
are Akin et al. (1998), Domowitz and Sartain (1999),
Laitila (1999), and van Etten et al. (1999).

2. Design and Robustness Issues in Endogenous
Samples

Outcome-based samples are useful for studying rare
responses that are difficult to observe in random
samples of practical size, such as risk factors for a rare
disease, and for studying outcomes that randomly
sampled subjects are unable or unwilling to report. An
example of the second type is the study of mental
illness as a risk factor for homelessness, where the only
practical sample methodology may be one that surveys
cases who are homeless and controls who are not
(Early 1999, Lacy 1997). Outcome-based sampling
may also offer economies in recruiting and interview-
ing subjects. For example, consumers who purchase
and register a product form an outcome-based stratum
that the manufacturer can survey inexpensively.

Outcome-based samples may arise by deliberate
design, as in case-control studies, but can also be
unintentional. General purpose surveys often use
cluster sampling to facilitate enumerating and contact-
ing subjects. The cluster stratification is exogenous for
most purposes, but has the properties of an outcome-
based sample for behavior that is related to the
stratification. For example, cluster sampling by census
tract or area code becomes outcome based in studies of
residential location of migration behavior. Further,
screening, self-selection, and attrition create statistical
problems like those in outcome-based samples. For
example, a sampling protocol that selects subjects by
random-digit dialing will over-sample individuals with
more than one telephone line, resulting in a sample
that is endogenous for study of the demand for
telephone service. Differential attrition in which, for
example, individuals who live alone are more difficult
to contact or more frequently refuse to be interviewed,
will produce a sample that is endogenous for the study
of living arrangements.

Outcome-based samples are less robust than ran-
dom samples. Because stratum boundaries coincide
with the behavioral categories under study, variations
in sampling protocol across strata are confounded
with behavioral response. For example, in case-control
studies of risk factors for disease, variations in
question format between cases and controls, or even
the context for questions induced by the disease status,
can alter recall on exposure to hazards. Unlike
prospective studies where randomization of treat-
ments and double-blind designs can minimize the risks
of contamination, retrospective studies are vulnerable
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to investigator bias and latent causal factors that are
correlated with measured risk factors. As a result,
differences in reported exposure to risk factors be-
tween cases and controls may arise from spurious
sampling effects as well as from a true causal effect.
The difficulty of avoiding contaminating bias in case-
control settings is discussed further in Austin et al.
(1994), Feinstein (1979), Lilienfeld and Lilienfeld
(1979), and Taubes (1995).

3. Statistical Inference in Endogenous Samples

Statistical methods developed for random samples will
often be inconsistent or inefficient when applied to
endogenous samples. The essential problem is that the
analysis is attempting to infer properties of the
conditional distribution of outcomes given covariates,
using observations that are drawn from conditional
distribution of covariates given outcomes. The sol-
ution to the inference problem is to incorporate the
mapping between the conditional distributions in the
analysis, either by reweighting observations so that
they behave as if they were drawn from a random
sample, or by reweighting the probability model for a
random sample so that it is consistent with the
empirical sampling process. The statistical issues in
analyzing outcome-based samples were treated in a
seminal paper by Manski and Lerman (1977), with
further results by Manski and McFadden (1981) and
Cosslett (1981). A largely independent treatment of
logistic regression in the case-control model appeared
in biostatistics, notably in the papers of Anderson
(1972) and Prentice and Pyke (1979). Recent papers by
Hsieh et al. (1985) and Breslow (1996) sharpen the
statistical analysis of case-control designs and show
their relationship to the general problem of endogen-
ous sampling.

Table 1 is a contingency table that depicts, schemati-
cally, the population probability law for an outcome
variable y and a vector of covariates z. (This exposition
treats y and z as discrete, but the discussion applies
with minor modifications to the case where y and�or
some components of z are continuous.) The joint
probability of a (y, z) cell can be written as the product
of the conditional probability of y given z times the
marginal probability of z, p(y, z)�P(y �z)�p(z). The
row sums give the marginal probability p(z) of z, and
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the column sums give the marginal probability q(y)�
�

z
P(y �z)�p(z) of y. Dividing a cell probability by its

column sum gives the conditional probability of z
given y, Q(z �y)�P(y �z)p(z)�q(y). This mapping be-
tween conditional probabilities is Bayes’ Law. The
target of statistical analysis is the conditional prob-
ability P(y �z), sometimes termed the response prob-
ability. In applications, P(y �z) is usually assumed to be
invariant under treatments that alter the marginal
probability of z; then knowledge of P(y �z) permits the
analysis to forecast y in new populations or under
policy treatments where the z distribution is changed.
(A conditional probability with this invariance prop-
erty is sometimes said to define a causal model. It is
true that a causal structure will imply this invariance
property, but it is also possible for the invariance
property to hold, making forecasting possible, without
the presence of a deeper causal structure. Further,
there are straightforward statistical tests for the
invariance property, while detection of true causal
structures is beyond the reach of statistics. For these
reasons, it is best to avoid the language of causality
and concentrate instead on invariance properties.)

Random sampling draws from the table in pro-
portion to the cell probabilities. Exogenous stratifi-
cation draws rows, with probabilities that may differ
from the population marginal probabilities p(z), and
then within a row draws columns in proportion to
their population conditional probabilities P(y �z). A
simple outcome-based sampling design draws col-
umns, with probabilities that may differ from the
population marginal probabilities q(y), then within a
column draws rows in proportion to their conditional
probabilities Q(z �y)�P(y �z)p(z)�q(y).

More complex endogenous sampling designs are
also possible. A general framework that permits a
unified analysis of many sampling schemes charac-
terizes the sampling protocol for a stratum s in terms
of a probability R(y, z, s) that a member of the
population in cell (y, z) will qualify for the stratum.
The joint probability that a member of the population
is in cell (y, z) and will qualify for stratum s is then
R(z, y, s)�P(y �z, β

�
)�p(z). Then the proportion of the

population qualifying into the stratum, or qualifi-
cation factor, is r(s)��

z
�

y
R(z, y, s)�P(y �z)�p(z),

and the conditional distribution of (z, y) given qualifi-
cation is R(z, y, s)�P(y �z)�p(z)�r(s). When a fraction
of the sample f (s) is drawn from stratum s, the
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probability law for an observation from the pooled
sample is g(y, z)��

s
R(z, y, s)�P(y �z)�p(z)f(s)�r(s).

The conditional distribution of y given z in this pooled
sample is

g (y �z)�
P(y �z) �

Θ

R(z, y, s)�f (s)�r(s)

�
τ�

P(y� �z) �
Θ

R(z, y�, s)�f (s)�r(s)

Note that this conditional probability depends on the
marginal distribution of z only through the qualifi-
cation factors.

When the sampling protocol is exogenous (i.e.,
R(y, z, s) does not depend on y), the conditional
probability g(y �z) for the pooled sample equals the
population conditional probability P(y �z). Conse-
quently, any statistical inference procedure designed
to reveal features of the conditional probability P(y �z)
in random samples will apply to an exogenously
stratified sample. In particular, if P(y �z) is in a
parametric family, then maximization of the random
sample likelihood function in an exogenously stratified
sample will have the same properties as in a random
sample. However, in an endogenous sample in which
the qualification probability R(y, z, s) does depend on
y, the conditional probability g(y �z) for the pooled
sample is not equal to P(y �z). Consequently, statistical
inference assuming that the data generation process is
described by P(y �z) is generally statistically incon-
sistent. Also, the distribution of covariates in an
endogenous sample will differ from their population
distribution, with

g(z)� p(z)��
s

( f (s)�r(s)) �
y

R(z, y, s)P(y �z)

and a corresponding correction factor must be applied
to the sample empirical distribution of z to estimate
population quantities consistently.

Manski and McFadden (1981) propose that stat-
istical inference when P(y �z) is parametric be based on
the conditional likelihood g(y �z), and term this the
conditional maximum likelihood (CML) method.
When the qualification factors r(s) and sample fre-
quencies f (s) are known or can be estimated con-
sistently from external samples, and the forms of
P(y �z) and R(z, y, s) allow identification of any un-
known parameters in R(z, y, s), this approach is
consistent. In general, the probability g(y �z) is not in
the same parametric family as P(y �z). To illustrate,
suppose a population has a binomial probit dose-
response curve, P(2 �z)�Φ(α�zβ), and P(1 �z)�
1�Φ(α�zβ). Suppose the sample consists of a ran-
domly sampled stratum 1 with R(z, y, 1)� 1, plus a
stratum 2 drawn from the population with response
y� 2, with R(z, y, 2) equal to one if y� 2, and zero
otherwise. This is called an enriched sample. The
qualification factors are r(1)� 1 and r(2)� q(2). If
q(2) is known, a consistent estimate of the slope

parameter β in the dose-response curve can be ob-
tained by the CML method with

g(1 �z)�

[1�Φ (α�zβ)] f (1)

[1�Φ(α�zβ)] f (1)�Φ(α�zβ)[ f (1)�f (2)�q(2)]

By contrast, likelihood maximization using P(y �z) is
not consistent for β.

An important simplification of the CML method
occurs for what in biostatistics is termed logistic
regression in case-control designs. Suppose that the
vector of covariates is partitioned into components
z� (�, x) with � discrete. (In biostatistics, � will often
include variables such as age and gender whose
distributions are matched between cases and controls.)
Suppose that P(y ��, x) has a multinomial logit form,

P(y ��, x)� exp(α
y
�γ

yv
�xβ

y
)��

y

exp(α
y
�γ

y�v
�xβ�

y
)

In this model, the β
y

are slope coefficients for the
covariates x, and α

y
and γ

yv
are response-specific

effects and interactions of response-specific and
�-specific effects. Suppose that the qualification prob-
ability R(�, x, y, s) does not depend on x. For identifi-
cation, a normalization such as α

�
� γ

�v
� β

�
� 0 is

imposed. The conditional probability g(y �z) is again of
multinomial logit form, with the same β

y
parameters

but with the remaining parameters shifted from their
population values by sampling factors,

g(y ��, x)� exp(α*

y
�γ*

yv
�xβ
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y��γ*
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yv
�log

E
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�
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R(�, y, s)�f(s)�r(s)
G

H

Note that consistent estimation of this model requires
the inclusion of all the alternative specific effects and
interactions that are modified by sampling factors.
However, if these variables are included, then the slope
parameters β

y
are estimated consistently without

further adjustments for endogenous sampling. (If the
raising factors are estimated rather than known, there
is an additional contribution to the asymptotic co-
variance matrix (Hsieh et al. 1985). If the model had
included interactions of � and x, then the coefficients
on these interactions would contain sampling factors
that must be removed to obtain consistent estimates of
the corresponding population interactions). The
simplification above was first noted by Anderson
(1972).

Another solution to inference in choice-based
samples is the weighted exogenous sample maximum
likelihood (WESML) method proposed by Manski
and Lerman (1977) in their seminal paper on this
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subject. This solution weights the observations, with a
weight for (y, z) that is inversely proportional to
�

s
R(z, y, s)�f(s)�r(s). When these weights are finite

and can be calculated or estimated from external data,
consistent estimates can be obtained when the
weighted observations are treated as if they were
drawn from an exogenous sample. This is a pseudo-
maximum likelihood method, and the associated
covariance matrix will be of the sandwich form, with
an outer product of the pseudo-score in the middle and
the inverse of the pseudo-information matrix on the
outside. For the case of pure outcome-based sampling,
where the strata correspond to the possible values of y
and R(y, z, s) is one when y� s and zero otherwise, the
weights are r(y)�f(y), the ratio of the population to the
sample frequency of observing y.

A third approach to inference in outcome-based
samples, developed by Cosslett (1981), achieves a
semiparametric efficiency bound when P(y�z) is para-
metric. This estimator is derived by maximum like-
lihood estimation that first formally concentrates out
the marginal probability p(z). The result is an objective
function similar to g(y�z), but with parametric sam-
pling factors that satisfy side conditions. Hsieh et al.
(1985) adapt Cosslett’s analysis to improve the
efficiency of the CML method in the presence of
auxiliary information.

4. Extensions and Related Issues

Closely related to outcome-based sampling in the form
described here is the problem of analyzing samples
that are subject to self-selection. Several strands in the
statistical and econometric literature have investigated
estimators appropriate to such data: a seminal paper
by Heckman (1974) on sample selection, further work
on endogenous stratification by Hausman and Wise
(1977), and related work on switching regression by
Goldfeld and Quandt (1975).

Extensions of the basic framework for inference in
outcome-based samples have been made for a variety
of problems. Breslow (1996) provides methods for
complex case-control sample designs. Imbens (1992)
provides methods for combining outcome-based sur-
vey data with aggregate statistics. Imbens and
Lancaster (1996) and McFadden (in press) have
studied the problem of analysis of endogenously
recruited panels.

5. Conclusions

Samples in observational studies often fail to qualify
as random or exogenously stratified, and instead have
the properties of endogenous or outcome-based
samples. This may occur inadvertently due to attrition,
self-selection, or stratification that is correlated with

the response being studied, or may result from
deliberate design decisions to facilitate observation, as
in case-control studies. This article has described the
robustness issues and inference methods that are
relevant for these samples.
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D. McFadden

Observational Studies: Overview

1. Introduction

1.1 Definition

Cochran (1965) defined an obser�ational study as a
comparison of treated and control groups in which

the objective is to elucidate cause-and-effect relationships
[ … in which it] is not feasible to use controlled exper-
imentation, in the sense of being able to impose the procedures
or treatments whose effects it is desired to discover, or to
assign subjects at random to different procedures.

Treatments, policies and interventions that are
expected to benefit recipients can be studied in
experiments that randomly allocate experimental sub-
jects to treatment groups, so comparable subjects
receive competing treatments (Boruch 1997, Pian-
tadosi 1997, Friedman et al. 1998). Observational
studies are common, nonetheless, in most fields that
study the effects of treatments on people, because
harmful or unwanted treatments cannot be imposed
on human subjects. When treatments are not ran-
domized, subjects assigned to competing treatments
may not be comparable, so differences in outcomes
may or may not be effects caused by the treatments
(Rubin 1974).

1.2 Examples

Two examples of observational studies are described.
Later sections refer to these examples.

1.2.1 Long-term psychological effects of the death of
a close relati�e. Lehman et al. (1987) attempted to
estimate the long term psychological effects of the
sudden death of a spouse or a child in a car crash.
Starting with 80 bereaved spouses and parents, they
matched 80 controls drawn from 7581 individuals
who came to renew a drivers license, matching for
gender, age, family income before the crash, educa-
tion level, number and ages of children. Contrasting
their findings with the views of Bowlby and Freud
they concluded:

Contrary to what some early writers have suggested about the
duration of the major symptoms of bereavement … both

spouses and parents in our study showed clear evidence of
depression and lack of resolution at the time of the interview,
which was five to seven years after the loss occurred.

1.2.2 Effects on children of occupational exposures to
lead. Morton et al. (1982) asked whether children
were harmed by lead brought home in the clothes
and hair of parents who were exposed to lead at
work. They matched children whose parents worked
in a battery factory to unexposed control children of
the same age and neighborhood, comparing the level
of lead found in the children’s blood, finding elevated
levels of lead in exposed children.

In addition, they compared exposed children whose
parents had varied levels of exposure to lead at the
factory, finding that parents who had higher exposures
on the job in turn had children with more lead in their
blood. Finally, they compared exposed children whose
parents had varied hygiene upon leaving the factory at
the end of the day, finding that poor hygiene of the
parent predicted higher levels of lead in the blood of
the child.

1.3 Central Issues

Without random assignment of treatments, treated
and control groups may not have been comparable
prior to treatment, so differing outcomes may reflect
either biases from these pretreatment differences or
else effects actually caused by the treatment. The
difficulty in distinguishing treatment effects from
biases is the key consequence of the absence of
randomization.

A variable measured prior to treatment is not
affected by the treatment and is called a covariate. A
variable measured after treatment may have been
affected by the treatment and is called an outcome. An
analysis that does not carefully distinguish covariates
and outcomes can introduce biases into the analysis
where none existed previously.

A pretreatment difference between treated and
control groups is called an o�ert bias if it is accurately
measured in the data at hand, and it called a hidden
bias if it is not measured. For instance, if treated
subjects are observed to be somewhat older than
controls, and if age is recorded, then this is an overt
bias. If treated subjects consumed more illegal narco-
tics than controls, and if accurate records of this are
not available, then this is a hidden bias. Typically,
overt biases are immediately visible in the data at
hand, while hidden biases are a matter of concerned
speculation and investigation.

In most observational studies, an effort is made to
remove overt biases using one or more analytical
methods, such as matched sampling, stratification, or
model-based adjustments such as covariance adjust-
ment. Adjustments are discussed in Sect. 2. Once this
is accomplished, attention turns to addressing possible
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hidden biases, including efforts to detect hidden biases
and to study the sensitivity of conclusions to biases of
plausible magnitude. Hidden biases are discussed in
Sects. 3–5.

2. Adjusting for O�ert Biases

2.1 Matched Sampling

2.1.1 Selecting from a reser�oir of potential con-
trols. Matching is the most direct and intuitive
method of adjustment, in which an effort is made to
compare each treated individual to one or more com-
parable controls. Matched sampling is most common
when a small treated group is available together with
a large reservoir of potential controls (Rubin 1973a).
For instance, in the study of bereavement by Lehman
et al. (1987), there were 80 bereaved spouses and
parents and 7581 potential controls, from whom 80
matched controls were selected.

The structure of the bereavement study is typical:
computerized administrative records aid in identifying
and matching treated and control subjects, but ad-
ditional information is required frommatched subjects
for research purposes; in this case, psychiatric out-
comes are required. Often it is not practical to obtain
the needed research data from all controls in the
reservoir and instead a sample of controls is used.
Matched sampling selects controls who appear com-
parable to treated subjects.

2.1.2 Goals of matching. Matching attempts to do
three things: (a) produce matched pairs or sets that
appear similar in terms of observed covariates, (b)
produce treated and control groups with similar distri-
butions of observed covariates, (c) remove that part
of the bias in estimated treatment effects that is due
to overt biases or imbalances in observed covariates.
For instance, with pairs matched for age, goal (a)
would be accomplished if each treated subject were
matched to a control of the same age, whereas goal
(b) would be accomplished if the entire treated group
had an age distribution that closely resembled the
age distribution in the matched control group, for in-
stance, the same mean age, the same quartiles of the
age distribution, and so on.

It is possible to demonstrate (Rosenbaum and
Rubin 1983) that goal (a) suffices but is not necessary
for goal (b), and that goal (b) suffices for goal (c). Pairs
that are individually matched for age will balance age,
but it is also possible to balance age with matched
pairs that are not individually matched for age, and
any matching that balances the distribution of age
removes the part of the bias in estimated treatment
effects due to imbalances in age. This is fortunate,

because it is difficult to match individually on many
covariates at once, but it is not so difficult to balance
many covariates at once. For instance, with 20 binary
covariates, there are 2�� or about a million types of
individuals, so even with thousands of potential
controls, it will often be difficult to find a control who
matches a treated subject on all 20 covariates. None-
theless, balancing 20 covariates is often quite feasible.
As a result, modern matching algorithms focus on
balancing covariates, while comparability within pairs
plays a secondary role. A tool in balanced matching is
the propensity score.

2.1.3 Propensity score. The propensity score is the
conditional probability of receiving the treatment
rather than the control given the observed covariates
(Rosenbaum and Rubin 1983). Note carefully that
the propensity score is defined in terms of the ob-
served covariates even if there may be hidden biases
due to unobserved covariates. In the simplest ran-
domized experiment, treatment or control is assigned
by the flip of a fair coin, and the propensity score
equals �

�
for all subjects no matter what covariates are

observed. In an observational study, subjects with cer-
tain observed characteristics may be more likely to
receive either treatment or control, so the propensity
score varies with these observed characteristics.

Matching on one variable, the propensity score,
tends to balance all of the observed covariates.
Matching on the propensity score together with a few
other observed covariates—say, matching on the
propensity score together with age and gender—also
tends to balance all of the observed covariates. If it
suffices to adjust for the observed covariates—that is,
if there is no hidden bias due to unobserved covari-
ates—then it also suffices to adjust for the propensity
score alone. These results are Theorems 1 through 4 of
Rosenbaum and Rubin (1983).

In practice, the propensity score is unknown and
must be estimated. For instance, one might estimate
the propensity score using logit regression (Cox and
Snell 1989) of assigned treatment on observed covari-
ates, perhaps including interactions, quadratics and
transformations of the covariates. Matching on a
single variable, such as the estimated propensity score,
is often practical whereas matching on many covari-
ates is not; yet matching on the propensity score
balances many covariates.

2.1.4 Structure of matched sets. Most commonly,
each treated subject is matched to exactly one con-
trol, but other matching structures may yield either
greater bias reduction or estimates with smaller stan-
dard errors or both. In particular, if the reservoir of
potential controls is large, and if obtaining data from
controls is not prohibitively expensive, then the stan-
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dard errors of estimated treatment effects can be sub-
stantially reduced by matching each treated subject
to several controls (Smith 1997).

It is not necessary to match every treated subject to
the same fixed number of controls. In terms of bias
reduction, the optimal form is a full matching in which
each matched set may have one treated subject and
several controls or else one control and several treated
subjects (Rosenbaum 1995). In this way, when a
certain pattern of observed covariates is typical of
controls, then a treated subject with this pattern will
have several controls, but if instead the pattern is
typical of treated subjects, several treated subjects may
share one control. In a simulation study, full matching
was much better than matching with a fixed number of
controls.

2.1.5 Matching algorithms. Matching algorithms
often express the difference in covariate values be-
tween a treated subject and a potential control in
terms of a distance. One then matches a treated sub-
ject to a control who is close in terms of this distance.
In the reservoir of potential controls, the one control
who is closest to the first treated subject may also be
the closest to the second treated subject, and some
rule or algorithm is needed to assign controls to
treated subjects. Optimal matching minimizes the
total distance within matched sets by solving a mini-
mum cost flow problem. The use of optimal match-
ing in observational studies is illustrated in
Rosenbaum (1995) and an implementation in the
statistical package SAS is discussed by Bergstralh et
al. (1996).

2.2 Stratification

An alternative to matching is stratification, in which
subjects are grouped into strata so that, within each
stratum, treated and control subjects have similar
distributions of observed covariates. For instance, one
might divide subjects into strata based on age, and
then compare treated and control subjects of about the
same age.

Cochran (1968) showed that five strata formed from
a single continuous covariate can remove about 90
percent of the bias in that covariate. It is difficult to
form strata that are homogeneous in many covariates
for the same reason that it is difficult to match exactly
on many covariates; see Sect. 2.1.2. As a result, strata
are formed using the propensity score that balance
many covariates, so within a stratum, subjects may
vary in terms of age, gender, race, and wealth, but the
distribution of these variables would be similar for
treated and control subjects in the same stratum
(Rosenbaum and Rubin 1983).

The optimal stratification—that is, the stratification
that makes treated and control subjects as similar as

possible within strata—is a full matching as described
in Sect. 2.1.4. An optimal full matching, hence also an
optimal stratification, can be determined using net-
work optimization, as discussed in Sect. 2.1.5. See
Rosenbaum (1995) for proof and specifics.

2.3 Model-based Adjustments

Matched sampling and stratification compare treated
subjects directly to actual controls who appear com-
parable in terms of observed covariates. For instance,
as noted in Sect. 1.2.1, Lehman et al. (1987) compared
bereaved individuals to matched controls who were
comparable in terms of age, gender, income, edu-
cation, and family structure. In contrast, model-based
adjustments, such as covariance adjustment, use data
on treated and control subjects without regard to their
comparability, relying on a model, such as a linear
regression model, to predict how subjects would have
responded under treatments they did not receive.

If the model used for model-based adjustment is
precisely correct, then model-based adjustments may
be more efficient than matching and stratification,
producing estimates with smaller standard errors. On
the other hand, if the model is substantially incorrect,
model-based adjustments may not only fail to remove
overt biases, they may even increase them, whereas
matching, and stratification are fairly consistent at
reducing overt biases (Rubin 1973b, 1979).

Alas, in practice, one can often detect substantial
errors in a model, but rarely can have much confidence
that the model is precisely correct, so there is rarely a
clear choice between efficiency of model-based adjust-
ments when the model is true and the robustness of
matching and stratification when it is not. This has led
to the use of combined techniques.

In simulation studies, Rubin (1973b, 1979) com-
pared matching, covariance adjustment, and com-
binations of these techniques, concluding that the use
of covariance adjustment within matched pairs was
superior to either method alone, being both robust
and efficient.

3. Detecting Hidden Bias

3.1 Elaborate Theories

In an observational study, the investigator takes active
steps to detect hidden biases—to collect data recording
visible traces of unobserved pretreatment differences if
they exist. In this, the investigator is aided by an
‘elaborate theory,’ defined by Sir Ronald Fisher in the
following discussion from Cochran (1965, Sect. 6).

About 20 years ago, when asked in a meeting what can be
done in observational studies to clarify the step from
association to causation, Sir Ronald Fisher replied: ‘Make
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your theories elaborate.’ The reply puzzled me at first, since
by Occam’s razor, the advice usually given is to make theories
as simple as is consistent with known data. What Sir Ronald
meant, as subsequent discussion showed, was that when
constructing a causal hypothesis one should envisage as many
different consequences of its truth as possible, and plan
observational studies to discover whether each of these
consequences is found to hold.

Consider the study of lead exposures by Morton et
al. (1982), discussed in Sect. 1.2.2. Their elaborate
theory made three predictions: (a) higher lead levels in
the blood of exposed children than in matched control
children, (b) higher lead levels in exposed children
whose parents had higher exposure on the job, and (c)
higher lead levels in exposed children whose parents
practiced poorer hygiene upon leaving the factory.
Since each of these predictions was consistent with
observed data, to attribute the observed associations
to hidden bias rather than an actual effect of lead
exposure, one would need to postulate biases that
could produce all three associations. Additionally,
these observations are consistent with other studies of
lead exposure. The use of elaborate theories and
further examples are discussed in Campbell and
Stanley (1963), Cook and Campbell (1979), Campbell
(1988), Rosenbaum (1995, Sects. 5–8), and
Sobel (1995).

3.2 Two Control Groups

The simplest and perhaps the most common study
design to detect hidden bias uses two control groups.
Since neither control group received the treatment,
systematic differences between the control groups
cannot be effects of the treatment and must instead be
some form of hidden bias. One seeks two control
groups that would differ in their outcomes if a specific
unobserved bias were present. In this way, hidden
biases should produce a difference between the two
control groups, whereas an actual treatment effect
should produce relatively similar results in the two
control groups and a different result in the treated
group.

This is the principle of ‘control by systematic
variation,’ which is due in general to Bitterman (1965),
and is applied to observational studies by Campbell
(1969) and Rosenbaum, 1995a Sect. 7). If one
cannot ensure comparability of treated and control
groups with respect to a particular variable, say by
matching, because that variable cannot be observed,
then one seeks two control groups that are known to
differ markedly on that unobserved variable, that is, to
systematically vary the unobserved variable. Control
by systematic variation is an instance of ‘strong
inference’ in the sense discussed by Platt (1964).

In an interesting study that used two control groups,
Zabin et al. (1989) investigated the effects of having an

abortion on the education, psychological status, and
subsequent pregnancies of black teenage women in
Baltimore. In the US, there is currently active debate
about whether abortions should be legal, with concern
expressed about both the fetus and the mother. The
effects—harmful or beneficial—of abortions on young
women are therefore of interest, but a moment’s
thought reveals some serious difficulties in devising an
empirical study. A woman may have an abortion only
if she is pregnant, in which case, if she does not have an
abortion, then with good health she will have a child.
An advocate who believed abortions should be legal
might wish to compare a teenager having an abortion
to a teenager having a child. An advocate who believed
abortions should be illegal would probably object to
this comparison, saying that it compares two people
who are far from comparable, because one has a child
and the other does not. If having an abortion is
anywhere near as harmful as having an unwanted
child, this second advocate might say, then abortions
are harmful indeed. The second advocate might say
that if abortion was illegal, young women would be
more careful about avoiding unwanted pregnancies,
so it is more appropriate to compare a young woman
who had an abortion to a young woman who was not
pregnant. In addition to these ambiguities about what
is meant by ‘the effect of abortion,’ such a study would
face powerful selection effects. The decision by a
young pregnant woman to have an abortion or have a
child may reflect many characteristics, such as the
degree to which she is determined to complete high
school. Sexually active teenagers who do not use
adequate birth control may tend to differ in many
ways from those who do not become pregnant.

Zabin et al. (1989) used two control groups derived
from 360 young black women who came for pregnancy
tests at two clinics in Baltimore. The ‘treated’ group
consisted of women who were pregnant and had an
abortion. One control group consisted of women who
were pregnant and had a child. The second control
group consisted of women whose pregnancy test
revealed they were not pregnant. Because the second
control group consisted of women who suspected they
might be pregnant, it is likely to be less biased than a
control group of women who simply were not preg-
nant. The second control group did not have to decide
whether to have an abortion or a child, so it is not
subject to the self-selection effect that formed the
treated group and the first control group. If one were
viewing nothing but a selection effect based on
the decision to have an abortion or a child, then the
second control group should be found between the
treated group and the first control group. Many
outcomes were studied with varied results. As one
illustration, consider ‘negative educational change’
two years after the pregnancy test. In the abortion
group, 17.8 percent had a negative educational change,
whereas in the child bearing group it was 37.3 percent
and in the negative pregnancy test group it was 37.4
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percent. Despite the ambiguities in this study, it would
be hard to argue that this pattern of results supports a
claim that abortions cause negative educational
change at two years. The two control groups together
provide more information about hidden biases than
either group provides alone, in part because the
control groups systematically vary certain important
unobserved differences.

4. Appraising Sensiti�ity to Hidden Bias

The analytical adjustments discussed in Sect. 2 can
often remove overt biases accurately recorded in the
data at hand, but there is typically a legitimate concern
that treated and control groups differed prior to
treatment in ways that were not recorded. A sensitivity
analysis asks how such hidden biases might alter the
conclusions of the study.

The first formal method of sensitivity analysis was
developed to aid in appraising the effects of cigarette
smoking on human health. Responding to objections
that smoking might not cause lung cancer, but rather
that there might be a genetic predisposition both to
smoke and to develop lung cancer, Cornfield et al.
(1959, p. 40) wrote:

… if cigarette smokers have nine times the risk of nonsmokers
for developing lung cancer, and this is not because cigarette
smoke is a causal agent, but only because cigarette smokers
produce hormone X, then the proportion of hormone X-
producers among cigarette smokers must be at least nine
times greater than among nonsmokers.

This statement was an important conceptual ad-
vance. It is, of course, commonly understood that
association does not imply causation—that any ob-
served association can be explained by a hypothetical
argument, perhaps an implausible hypothetical ar-
gument, postulating an unobserved variable. Al-
though this common understanding is always correct,
it contributes little to our appraisal of an observational
study, because it makes no reference to what was
actually observed in this empirical investigation, and
no reference to scientific knowledge about the pheno-
menon under study. A sensitivity analysis replaces the
statement—‘association does not imply causation’—
by a specific statement about the magnitude of
hidden bias that would need to be present to explain
the associations actually observed. Strong associations
in large studies can only be explained by large, perhaps
implausible, biases.Aspects of themethodofCornfield
et al. (1959) are discussed by Greenhouse (1982).
Although important as a conceptual advance, this
method of sensitivity analysis is limited in that it
ignores sampling error produced by having a finite
sample rather than the population as a whole, and it is
applicable only to binary outcomes.

A related method addresses sampling error and may
be used with outcome measures of all kinds. Observing
that in a randomized experiment, subjects in the same
stratum or matched set have the same probability of
receiving the treatment rather than the control, the
sensitivity analysis introduces a sensitivity parameter
Γ which measures the degree of departure from
random assignment of treatments. Specifically, two
subjects who look the same in terms of observed
covariates, and so are in the same matched set or
stratum, may differ in their odds of receiving the
treatment by at most a factor of Γ. In a randomized
experiment, Γ� 1. If Γ� 2 in an observational study,
then if two people look the same in terms of observed
covariates, one might be twice as likely to receive the
treatment as the other because they differ in terms of a
covariate not observed. For each value of Γ, it is
possible to place bounds on conventional statistical
inferences—e.g., for Γ� 2, perhaps, the true P-value
is unknown, but must be between 0.001 and 0.021.
Similar bounds are available for point and interval
estimates. One then asks: How large must Γ be before
the conclusions of the study are qualitatively altered?
If the conclusions change for Γ� 1.2 then the study is
very sensitive to hidden bias—very small departures
from a randomized experiment can explain the ob-
served association between treatment and outcome—
but if the conclusions do not change for Γ� 9, then
only quite dramatic hidden biases can explain the
observed association. A nontechnical introduction to
this method of sensitivity analysis is given in
Rosenbaum (1991), and a detailed development in
Rosenbaum (1995, Sect. 4).

Methods of sensitivity analysis are discussed by
Angrist et al. (1996), Copas and Li (1997), Cornfield et
al. (1959), Gastwirth (1992), Greenhouse (1982), Lin
et al. (1998), Manski (1990, 1995), Marcus (1997), and
Rosenbaum (1995).

5. Reducing Sensiti�ity to Hidden Bias

5.1 The Goal: Sharper Effects, Smaller Biases

Given the choice, one would prefer conclusions in-
sensitive to hidden biases, so that there is less am-
biguity about the effects caused by the treatment. In
general, an observational study will be less sensitive to
biases of plausible size if the treatment effect size is
made clearer, sharper or larger, and if the magnitude
of bias that is plausible is made smaller. A diverse
collection of strategies used in observational studies
may be viewed as efforts to bring about this situation,
that is, to observe larger, sharper treatment effects
while rendering large biases less plausible. If suc-
cessful, these strategies would reduce sensitivity to
hidden bias.

This section discusses three such strategies, namely
choice of circumstances, instrumental variables, and
coherent hypotheses.

10812

Obser�ational Studies: O�er�iew



5.2 Choice of Circumstances

In the earliest stages of planning an observational
study, the investigator chooses the circumstances in
which the study will be conducted. These choices often
affect both the size of the treatment effect and the
magnitude of hidden bias that is plausible. As a result,
these choices affect the sensitivity of the study to
hidden bias. Some illustrations of this use of ‘choice’
will be briefly mentioned. See Rosenbaum (1999b) for
detailed discussion of these cases and others with
examples, and see Meyer (1995) and Angrist and
Krueger (1998) for related discussion.

The investigator examines a broad research hy-
pothesis, one that makes predictions about innumer-
able circumstances, but examines that hypothesis in
particular circumstances where dramatic effects are
anticipated, free of distortions from other factors that
affect these same outcomes. The investigator seeks a
situation in which there is a genuine control group
completely shielded from the treatment, and a treated
group that received the treatment at an intense dose.
One prefers a treatment that is imposed suddenly, not
gradually, and haphazardly, not in direct response to
characteristics of the individuals under study.

For instance, in the study in Sect. 1.2.1 by Lehman
et al. (1987), the effects of bereavement were studied
following sudden deaths of close relatives from car
crashes. Moreover, employing standardized criteria,
they used only those car crashes for which the victim’s
car was not responsible, reasoning that alcohol or
drug abuse or certain forms of psychopathology might
increase the risk of a car crash and also be associated
with unfavorable psychological outcomes in the
family.

As another example, Angrist and Lavy 1999 studied
the effects of class size on academic achievement in
carefully chosen circumstances. In Israel, a rule dating
back to Maimonides requires class rooms with no
more than 40 students, so a class with 41 students is
divided in two classes of about 20 students. Whereas in
the United States, a class of size 40 is likely to be found
in a different economic environment from a class of
size 20, in Israel a comparatively haphazard event—
the enrollment of an additional child—often separates
these two situations.

Still another example is Card’s (1990) use of the
Mariel Boatlift to study the effects of immigration on
labor markets.

5.3 Instrumental Variables

In some circumstances, the treatment assignment itself
is subject to hidden biases that are plausibly quite
large, but there is another variable, called an in-
strument, which has no effect on the outcome, but is
associated with the treatment. The hope, sometimes
realistic, is that instrument is free of hidden bias, or at
least that it is affected by hidden biases that are much

smaller. In an instrumental variable analysis, the
magnitude of the treatment effect is modelled in terms
of the treatment received, but the assignment variable
is the instrument, not the treatment.

A nice example with a clear theoretical development
is given by Angrist et al. (1996). They consider aspects
of the health effects of military service, but of course,
people who serve in the military differ in many ways
from those who do not. Their instrument is the draft
lottery in use in the United States between 1970 and
1973. Many people who were drafted did not serve,
and many who served were not drafted, so the draft is
not at all the same as the treatment under study,
namely military service. However, the draft was close
to random, so it is not plausible that it is affected by
large hidden biases. The instrumental variable analysis
models the treatment effect in terms of actual service,
but uses the draft as the ‘assignment variable’ in a
sense made precise in Angrist et al. (1996) and in the
discussion publishedwith that paper. See also Moffitt’s
(1996, p. 463) discussion of his ‘prosaic economic
example.’

It is possible to conduct an exact sensitivity analysis
for hidden bias affecting the instrument; see Rosen-
baum (1999a). An example presented there concerns
the Card and Krueger (1994) study of the effects of
increasing the minimum wage in New Jersey and not
in neighboring Pennsylvania, where the treatment
effect is modelled in terms of the change in wages and
the state is used as an instrument.

5.4 Coherent Hypotheses

A coherent hypothesis makes many highly specific
predictions about the effect of a treatment on several
outcome variables, perhaps in several treatment
groups, perhaps involving one or more dose-response
relationships. Hill (1965) claimed coherence as an
important criterion in appraising evidence that a
treatment is the cause of the outcomes with which it is
associated.

Coherence is a distinct concept. Unlike sensitivity
analyses, coherence asks what the pattern of associa-
tions implies about hidden biases, not the degree of
sensitivity of a single association. Efforts to detect
hidden biases, say using systematic variation with two
control groups, are efforts to collect data so that a
treatment effect would reveal one pattern of associa-
tions while the most plausible hidden biases would
reveal a different pattern. Unlike efforts to detect
hidden biases, coherence concerns a complex pattern
of associations anticipated by a causal theory, without
specific reference to the patterns that plausible biases
might produce. The everyday metaphor of fitting like
a glove—a causal theory that fits data like a glove—is
sometimes helpful in distinguishing coherence from
other techniques. A hand and a glove are very similar
but very unusual shapes—their size, the number of
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digits, the pattern of the digit lengths, the single
opposed digit, etc.—and these features are not mere
repetitions of one another—that there are fi�e digits
does not entail that one digit will oppose the other four,
or that the third digit will be longest etc. Coherence is
related to ‘pattern matching’ as discussed by Campbell
(1966), ‘triangulation’ as discussed by Webb (1966),
and ‘multiple substantive posttests’ as discussed by
Shadish and Cook (1999).

Informally, one feels that if numerous predictions of
a causal theory are simultaneously confirmed, it
should be more difficult to attribute this to hidden
bias—the study should be less sensitive to bias. This is
sometimes true, sometimes false, but when it is true,
the reduction in sensitivity to bias can, in principle, be
substantial. See Rosenbaum (1997) and the references
there for discussion. The pattern of responses that
does most to reduce sensitivity to bias entails weak
associations among multiple outcomes each of which
is strongly associated with the treatment (Rosenbaum
1997 Sect. 4.3.4).

See also: Experimental Design: Overview; Experi-
mental Design: Randomization and Social Ex-
periments; Panel Surveys: Uses and Applications;
Quasi-Experimental Designs; Tocqueville, Alexis de
(1805–59)
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Obsessive–Compulsive Disorder

1. Clinical Aspects

1.1 Clinical Symptomatology and Course

Obsessive–compulsive disorder (OCD) is a chronic,
disabling disorder that is characterized by recurrent
obsessions and uncontrolled compulsions. Obsessions
are defined as persistent ideas, thoughts, impulses, or
images that are experienced as intrusive and inap-
propriate. Usually patients attempt to ignore or

suppress the obsessions, which typically deal with
contamination, doubts, or aggressive imaginations.
Compulsions are repetitive behaviors (e.g., hand-
washing, checking locked doors) or mental acts (e.g.,
counting, repeating words) that the person feels driven
to perform in response to an obsession or according to
rigid rules. Characteristically, compulsions counteract
the anxiety associated with an obsession. Diagnosis by
DSM IV also requires that the person recognize that
the obsessions or compulsions are excessive or un-
reasonable; they must also cause marked distress,
consume at least one hour a day, or considerably
interfere with daily functioning.

OCD typically begins in late adolescence, though
onset in childhood is not uncommon. The disorder
tends to exhibit a waxing and waning course over the
life span, with periods of relative good functioning and
limited symptoms punctuated by periods of symp-
tomatic exacerbation. A small minority of subjects
exhibits either complete remission of their disorder or
a progressive, deteriorating course. There is a high
comorbidity with major depression, panic disorder,
phobias, and eating disorders. Approximately half of
all patients with Tourette’s disorder meet criteria for
OCD, although less than 11 percent of patients with
OCD meet criteria for Tourette’s disorder.

1.2 Differential Diagnosis

Obsessive–compulsive (OC) symptomatology is also
found in various other psychiatric disorders. It can be
difficult to differentiate OCD from major depression,
which is sometimes associatedwith obsessive thoughts.
In contrast toOCD,obsessional thinking in depression
usually subsides in parallel to the remission of de-
pression. Psychotic symptoms can also provoke ob-
sessive thoughts and compulsive behaviors, but are
accompanied by other characteristics of schizo-
phrenia. Principally, OCD patients differ from schizo-
phrenic patients by their knowledge that obsessions
and compulsions are inappropriate, absurd, or ir-
rational (‘egodystonic’). However, when the condition
is very severe the patient might experience his ob-
sessions or compulsions as more ego-syntonic and is
transiently not sure about the real risk of danger or the
real necessity to perform a certain ritual in order to
prevent a negative event. There is a subgroup of OCD
patients who are frequently misdiagnosed as schizo-
phrenic due to these ‘psychosis-like symptoms’. OCD
also displays some similarity to obsessive–compulsive
personality disorder, which is associated with an
obsessive concern for details, perfectionism, and rigid-
ity. However, a genuine syndrome of obsessions and
compulsions is not present in obsessive–compulsive
personality disorder. Patients with OCD experience
distress connected with their symptoms. By contrast,
the traits of patients with obsessive–compulsive per-
sonality disorder very often disturb others more than
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themselves. Finally, OCD is sometimes misdiagnosed
in patients suffering from phobias (e.g., phobic avoid-
ance of any assumed risks to be infected by the AIDS
virus). However, phobic patients never develop the
kind of rituals which are characteristic of OCD (see
Differential Diagnosis in Psychiatry).

1.3 Epidemiology

The lifetime prevalence in the US, Canada, and
comparable countries has been found to be 2.2 to 2.3
per 100 persons (Kessler et al. 1994); in other countries,
prevalence rates were between 1 and 3 percent. Most
remarkably, these rates contradict the previous tra-
ditional view of OCD as a rare disorder on the basis of
published clinical reports (see Mental Illness, Epi-
demiology of).

2. Pathogenesis

There is strong evidence that neurobiological as well
as psychological factors play an important role in the
pathogenesis of OCD. Phenomenological similarities
between focal dystonias and OCD are related to the
persistent, perseverative, repetitive and involuntary
nature of the symptoms. The occurrence of OC
symptoms as part of the postencephalitis Parkinsonian
syndrome (Schilder 1938) stimulated the search for a
biological link between basal ganglia dysfunction and
OC symptomatology. Compulsive behavior and ob-

Figure 1
The proposed self-sustaining circuit in OCD.

sessional thinking have been observed after basal
ganglia lesions (Laplane et al. 1989, Swedo et al. 1989)
and in patients with Gilles de la Tourette’s syndrome
(Pauls et al. 1986). Accordingly, symptomatic dys-
tonias can be associated with structural brain lesions
(Kostic et al. 1996). Patients suffering from spasmodic
torticollis (Bihari et al. 1992) or from blepharospasm,
conditions which are also related to basal ganglia
dysfunction, showed significantly more OC symptoms
than normal controls or patients with hemifacial
spasms, a condition with similar symptomatology, but
caused by an irritation of the facial nerve (Broocks et
al. 1998b).

2.1 Neuroanatomical Hypothesis of OCD

Since around 1990 positron emission tomography
(PET) and other brain imaging studies have produced
further evidence for basal ganglia involvement in the
pathogenesis of OCD. It has been postulated that a
disturbed striatal filter function causes a disinhibition
of cerebral activities generated in orbitalfrontal and
cingulate structures (Baxter et al. 1992, Benkelfat et al.
1990, and Schwartz 1998). During an implicit sequence
learning task, healthy subjects recruit the right stri-
atum whereas patients with OCD fail to do so and
instead exhibit aberrant medial temporal activation
that may serve a compensatory function (Rauch et al.
1997). It has been assumed that the striatum may be
the principal site of primary pathology in OCD and
related disorders, a theory that finds support from
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models of pathogenesis related to autoimmune pro-
cesses known to cause striatal damage (Swedo et al.
1989). Also, N-acetyl aspartate (NAA) levels, as
measured by magnetic resonance spectroscopy
(MRS), which are interpreted as indices of early
neuronal degeneration, have been found to be reduced
within the striatum (Bartha et al. 1998, Ebert et al.
1997).

The pathological increase of metabolic activity in
the orbitalfrontal cortex (OCF) demonstrated in PET
studies that most OCD patients experience the neuro-
biological expression of the sensations of anxiety and
worry. The caudate nucleus and other striatal struc-
tures are stimulated by the OCF. Leading researchers
in this field have postulated that in OCD a positive
feedback mechanism between the OCF and the stri-
atum is activated, which also involves thalamic struc-
tures. Physiologically, inhibitory pathways from the
caudate nuclei to the thalamus (via the globus pallidum)
have the task of keeping this neurosensory circuit in
balance. One explanation of the proposed dysbalance
in OCD could be that an increased inhibition of the
globus pallidum results in a desinhibition of the
thalamus creating a self-sustaining circuit (Fig. 1).
Pharmacological and neurosurgical interventions are
obviously able to decrease this neuronal overactivity
with the consequence of decreased OC symptoms.
Pretreatment metabolic correlation between orbital
cortex and caudate and between orbital cortex and
thalamus were abolished by successful CBT (Baxter et
al. 1992, Schwartz et al. 1996). It is fascinating that
psychological interventions, which are primarily medi-
ated by various cortical structures, are also able to
affect these orbitofrontal-subcortical neurocircuits.

Neuropsychological testing has revealed that
patients with OCDare impaired on measures of spatial
working memory, spatial recognition, and motor
initiation and execution (Purcell et al. 1998, Schmidtke
et al. 1998). In contrast, performance of these tasks by
patients with panic disorder or depression did not
differ from that of controls.

2.2 Neurochemical Hypothesis of OCD

The most compelling findings suggesting a role of
serotonergic pathways in the symptomatology of
OCD come from well-replicated treatment studies.
Most OCD patients improve during treatment with
serotonin (5-HT) reuptake inhibitors including clomi-
pramine, fluoxetine, fluvoxamine, paroxetine, and
sertraline, but not with non-5-HT selective anti-
depressants (Murphy et al. 1996, Pigott and Seay
1999). This observation was replicated in a recent
multicenter trial enrolling 166 patientswith concurrent
OCD and major depression, in which the SSRI
sertraline was more effective in reducing depressive
and OC symptoms than the primarily norepinephrine
reuptake inhibitor desipramin (Hoehn et al. 2000).

Using a placebo-controlled design, discontinuation of
clomipramine was followed by an increase of OCD
symptoms (Pato et al. 1991). Interestingly, coadmin-
istration of the 5-HT2 receptor antagonist meter-
goline to OCD patients being treated with clom-
ipramine was associated with higher OC symptoms in
comparison to placebo coadministration (Benkelfat et
al. 1989). An exacerbation of OC symptoms after
administration of the non-selective serotonergic agon-
ist, m-chlorophenylpiperazine (m-CPP) was observed
in several, but not all studies (Broocks et al. 1998a,
Charney et al. 1988, Hollander et al. 1992, Zohar et al.
1988).

When oral m-CPP was re-administered during
chronic treatment with clomipramine (Zohar et al.
1988) or fluoxetine (Hollander et al. 1992, Pigott et al.
1990), OCD patients did not show an exacerbation of
OC symptoms although plasma prolactin and cortisol
responses tom-CPPwere not attenuated. This suggests
that chronic clomipramine or fluoxetine treatment in
OCD patients may be associated with the development
of an adaptive subsensitivity in one or more seroton-
ergic subsystems (Murphy et al. 1996).

2.3 Genetic Findings

In a relatively small twin study concordance rates for
OCD showed a non-significant trend towards higher
rates in MZ versus DZ twin pairs (33 versus 7 percent).
There are only few family studies of OCD employing
adequate research methods (operational diagnostic
criteria, controls, and blind assessment of relatives).
However, two out of three studies indicate familial
aggregation in relatives of patients with OCD versus
relatives of normal controls.Discrepant findings might
reflect differences in methodology as well as etiologic
heterogeneity within the diagnostic category. That is
why several researches have now begun to subtype
patients by such variables as age at onset, presence of
neurological symptoms, and symptom patterns of the
disorder. There is a familial and perhaps genetic
relationship between Tourette’s disorder and chronic
motor tics and some cases of OCD. As there is
considerable evidence of a genetic contribution to
Tourette’s disorder this finding also supports a genetic
role in a subset of cases of OCDs.

Recently, new evidence has emerged for possible
immunological factors in the pathogenesis of OCD. It
has long been known that about 10 to 30 percent of
patients with rheumatic fever, caused by a strepto-
coccal infection, develop Sydenham’s chorea. Over 70
percent of these patients manifest OC symptoms in
addition to the choreatiform movements. A mono-
clonal antibody to B lymphocytes, D8�17, developed
using mice immunized with B lymphocytes from a
patient with rheumatic carditis, has been used to
measure B-cell D8�17 antigen in a small sample of
patients with childhood onset of OCD or Tourette’s

10817

Obsessi�e–Compulsi�e Disorder



syndrome. A22 31 patients, 29 percent of whom had
pure OCD, showed an elevated percentage of D8�17
antigen, contrasted with only 1 of 21 controls. This
antigen might therefore serve as a marker for vul-
nerability to some forms of childhood OCD. (see
Mental Illness, Genetics of ).

3. Treatment

For decades, OCD has been considered as a fas-
cinating but treatment-refractory mental condition.
Conventional pharmacological approaches as well as
psychodynamic therapy did not lead to satisfactory
improvements of OC symptomatology. The first major
advances in the treatment of OCD came from two
directions. Clomipramine, which differs from other
tricyclic antidepressants by its potent inhibition of
serotonin reuptake, proved to exert specific anti-
obsessional effects. At the same time, the introduction
of special cognitive-behavioral techniques began to
continuously improve the prognosis of OCD. In the
following years, many studies have shown that be-
havior therapy, especially exposure with response
prevention, and selective serotonin reuptake inhibitors
(SSRIs) significantly reduce OC symptoms.

3.1 Psychological Treatment

Exposure�response prevention has been compared to
various control treatments including relaxation,
anxiety management training, and pill placebo (Kozak
et al. 1999), leading to solid evidence for the efficacy of
this procedure. Summarizing all controlled trials,
average responder rates were 83 percent immediately
after treatment and 76 percent after an average follow-
up interval of 29 months.

Current exposure�response prevention programs
usually combine in �i�o exercises to feared stimuli with
imaginative exposure. Repeated prolonged exposure
leads to a psychophysiological habituation process,
which also affects irrational beliefs held by the patient.
It is crucial that the duration of the exposure exercise
continues at least until the patient experiences a
decrease of the induced distress. During this time
therapists have to be alert to detect and restrain covert
neutralizing thoughts (Salkovskis 1999). If possible, a
friend or a family member should be taught to support
the patient between sessions in order to achieve
adequate exposure. Irrespective of the emotional
arousal, the patient has the task to describe precisely
the experienced emotions and the accompanying
cognitions. This description is the basis of the cognitive
restructuring which most therapists view as an es-
sential component of successful exposure.

In recent years, cognitive approaches have been
proposed for the treatment of OCD, especially ob-
sessional ruminations (Salkovskis 1999). According to

the cognitive hypothesis, obsessional problems occur
when intrusive cognitions are interpreted as an in-
dication that the person may be responsible for a
certain harmful event, which has happened in the past
or will happen in the future. Cognitive therapy is
thought to work by altering both strongly held beliefs
associated with OCD symptoms and interpretations of
intrusive mental experiences (Fig. 2). It is also im-
portant to help patients to identify and to modify
underlying general assumptions, which might rep-
resent the roots of the more overt dysfunctional
thoughts. As in other anxiety disorders, the general
style of therapy is that of guided discovery. Further
details of the cognitive treatment of obsessions in-
cluding the use of loop tapes are described in
Salkovskis 1999.

Schwartz has proposed a cognitive-biobehavioral
self-treatment for OCD (Schwartz 1996). It integrates
the results of neuroimaging research into the cognitive
approach based on the literature on the behavioral
neurobiology of the basal ganglia. In a four-step
process, the OCD patient learns to identify his or her
obsessions and compulsions, to label them as such
(‘It’s not me, it is my OCD’), and to attribute them to
abnormal activity of the fronto-striatal system. While
‘working around OCD symptoms,’ patients learn new
adaptive responses to intrusive OCD thoughts and
urges. They are tutored to become increasingly aware
of avoidance behaviors and to use treatment tech-
niques to perform previously avoided behaviors
(Schwartz 1996).

In addition to exposure, response prevention and
cognitive techniques, the multimodal treatment of
OCD also focuses on social deficits, reduced tolerance
for intensive emotions, and reduced emotional aware-
ness. In addition, it deals with deficits in problem-
solving and self-initiated alternative behaviors as well
as interpersonal problems. In severe cases, complex
combinations of multimodal interventions are often
needed, including marital or family interventions as
well as individual or group treatments. Multimodal
CBT has been shown to be effective with very low
dropout rates in severely ill inpatients (Hohagen et al.
1998) and outpatients (Hand 1998). Furthermore, its
long-term efficacy has been demonstrated in follow-up
studies in unselected patients (Hand 1998). Whether
multimodal behavioral therapy is superior to exposure
therapy alone and whether it is appropriate to treat
refusers, dropouts, and nonresponders to conven-
tional exposure therapy with response prevention, are
still open questions (see Beha�ior Therapy: Psychiatric
Aspects).

3.2 Drug Treatment

In comparison to clomipramin, selective inhibitors of
serotonin reuptake (SSRI) have the advantage of a
very low toxicity and a more favorable side effect
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Figure 2
Cognitive therapies.

profile. Consequently, these agents have been the
focus of several large-scale, placebo-controlled studies
of OCD. Interestingly, very low placebo response
rates were observed in most studies. Based on meta-
analyses of effect sizes in placebo-controlled trials
clomipramine was considered more effective than the
SSRIs. However, recent direct comparisons demon-
strated similar efficacy between clomipramine and
different SSRIs (Pigott and Seay 1999). Pharma-
cological treatment of OCD usually involves relatively
high daily dosages (clomipramine up to 250 mg;
fluvoxamine up to 300 mg; fluoxetine, paroxetine, and
citalopram up to 80 mg; and sertraline up to 200 mg a
day), but some investigators believe that longer dura-
tion of treatment rather than higher dosage is essential
for response. Ten weeks of treatment trial is currently
the minimum recommendation, but it is not unusual to
have treatment continue for several months before
peak efficacy is reached.

The algorythm in Fig. 3 can be recommended for
the pharmacological treatment of OCD patients.

When adequate trials with serotonin reuptake in-
hibitors, including augmentation strategies, have not

been rewarded by a satisfying improvement, it seems
justified to try irreversible inhibitors of the mono-
aminoxydase A such as phenelzyne or tranyl-
cypromine, although the evidence from the literature
is not sufficient yet.

When a patient does not respond to a pharma-
cological or psychological therapy, a repeated motiv-
ational and functional analysis might reveal inner
resistance and other obstacles which have prevented
the patient from therapeutic success so far. (see
Antidepressant Drugs).

3.3 Combined Pharmacological and Cogniti�e-
Beha�ioral Treatment (CBT)

Several studies examining the combination of pharma-
cotherapy with CBT have suggested that the com-
bination of both treatment approaches is associated
with only small additional benefits (Cottraux et al.
1993, Foa et al. 1992, Marks et al. 1988, and van
Balkom et al. 1998). However, Hohagen et al. 1998
reported that the combination of multimodal CBT
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Figure 3
Further procedures in treatment of refractory cases.

with fluvoxamine is superior to the single treatment
conditions in patients who suffer predominantly
from obsessions or have a high degree of secondary
depression. (see Psychotherapy and Pharmacotherapy,
Combined).

3.4 Prognosis

The presence of schizotypal, borderline, and avoidant
personality disorders predicts a less favorable prog-
nosis, whereas duration of illness, sex, age, and type of
symptoms had no clear predictive value. In cognitive
behavioral therapy the best predictor of good outcome
at the end of treatment and of follow-up was early
compliance in doing exposure homework (De Araujo
et al. 1996).

4. Summary and Future Tasks

Despite all progress in treatment, a considerable
percentage of patients experience only a partial un-
satisfactory response. At least 25 percent of OCD
patients do not comply with exposure therapy�
response prevention (Schwartz 1998). In addition to
dropouts, 20 percent to 30 percent do not respond
sufficiently. Since OCD is a chronic disorder, re-

occurrence of the OCD symptomatology is likely
when patients do not adhere to the newly adopted
cognitive-behavioral habits due to motivational prob-
lems, acute life stress, or depression. With SSRI
treatment alone, 40–60 percent of patients have not
shown significant progress and have to be classified as
non-responders.

In summary, there is still an urgent need to improve
the present treatment options for OCD. The few ECT
case studies in intractable OCD show considerable
benefits up to one year, but these results have to be
confirmed in controlled trials. There is initial evidence
that repetitive transcranial magnetic stimulation
affects acute OC symptoms and could represent a new
treatment option in future. In severely ill patients,
some people can obtain at least partial relief from
OCD by neurosurgery (Jenike 1998). The most fre-
quently performed operation, stereotactic subcaudate
tractotomy or capsulotomy, intersects the con-
nections between the frontal lobe and the thalamus
and exerts its efficacy on the proposed functional
imbalance in OCD between the frontal lobe and
subcortical structures. Cingulotomy resulted in sig-
nificant improvement in 25 to 30 percent of patients
previously unresponsive to medication and behavioral
treatments (Baer et al. 1995). This rate of improvement
seems independent of the changes in anxiety and
depression scores.
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Pharmacogically, new augmentation strategies
should be evaluated. The addition of buspirone or
lithium has been of limited success, but larger scale
studies are required. Interestingly, the addition of
haloperidol in patients, who were refractory to ad-
equate treatment with the serotonin-uptake inhibitor
fluvoxamine alone, lead to a clinically and statistically
significant improvement (McDougle et al. 1994). This
effect was strongly related to a comorbid chronic tic
disorder, which is present in up to one third of all OCD
patients. Because OCD patients typically require
prolonged pharmacotherapy, the risk of tardive dys-
kinesia has severely limited the use of additional
neuroleptic treatment in OCD. The development of
the new ‘atypical neuroleptics’ which—in clinical
dosages—have not been found to induce extra-
pyramidal side effects (EPS) and tardive dyskinesia
could lead to a new intriguing treatment option for
OCD patients (Bogetto et al. 2000).

The lack of experienced therapists and the cost of
multiple individual treatment sessions raise the ques-
tion whether these interventions could be applied
successfully in a group therapy context. The efficacy,
acceptance and cost-effectiveness of short-term inter-
ventions for patients suffering from less severe forms
of OCD needs further improvement. Self-directed
exposure using self-help manuals (Foa and Wilson
1991) seems to be effective in a subgroup of OCD
patients. More research is required to identify patients
who are able to overcome their problems by pure self-
help or manual-guided exposure strategies. Another
intriguing research field is the question whether neuro-
biological abnormalities associated with OCD can be
modulated by effective treatment strategies. With
cognitive-behavioral treatment, significant decreases
in caudate glucose metabolism were found in treat-
ment responders compared with nonresponders. It
would be of great interest if parameters, which —in
comparison to PET findings—can be more easily
measured in clinical settings, turn out to be predictors
of treatment success or predictors of relapse at the end
of a successful treatment.

See also: Antidepressant Drugs; Anxiety and Anxiety
Disorders; Behavior Therapy: Psychiatric Aspects;
Defense Mechanisms; Differential Diagnosis in Psy-
chiatry; Mental Illness, Epidemiology of; Mental
Illness, Genetics of; Personality Theory and Psycho-
pathology; Psychoanalysis in Clinical Psychology;
Psychotherapy and Pharmacotherapy, Combined
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A. Broocks and F. Hohagen

Occidentalism

As an inherently fluid geohistorical category that
expresses varying understandings of the ‘West,’
‘Occidentalism’ is a polysemic ‘conceptual monster’
(Latouche 1996, p. 7) that conjures up a sense of unity
out of shifting geographical and historical referents. In
light of the West’s role as a colonial and imperial
power, renderings of Occidentalism are inherently
normative and comparative and are thus exceptionally
susceptible to political positioning and ideological

refers to the West’s self-representation, to other
societies’ representations of the expanding West, or
to representations of cultural difference framed in
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perspective. In ordinary use Occidentalism refers
to the ‘customs, institutions, characteristics, ways
of thinking etc. of Western Nations’ (OED). In
scholarly works influenced by critiques of
Eurocentrism and of Orientalism, Occidentalism



terms of Western political epistemologies. Occidental-
ism is thus an imprecise term that denotes a wide range
of representations of the West as well as Occidentalist
modalities of representation.

1. The Rising West and its Hegemonic
Representation

1.1 Westernization, Colonialism, and European
Hegemony

Occidentalism’s multiple renderings have reflected the
West’s imperial history and sustained or contested its
rise to global dominance. Hegemonic accounts locate
the West’s origins in ancient Greek civilization, even if
some interpretations extend its roots deeper into
Egyptian and Mesopotamian cultures. They present
Rome’s assimilation of Greek culture and the ex-
pansion of the Roman empire—its project to create
‘one world’—as initiating a process of westernization
or occidentalization.

and until the end of the Middle Ages, westernization
and the West meant Christianization and Christen-
dom. Concentrated in Western Europe, Christendom
was overshadowed by the dynamic expansion of Islam
after the seventh century, and it had no influence over
the empires and civilizations of Asia, Africa, and what
came to be known as the Americas. Occidentalism
thus designated a rather confined political and ideo-
logical formation.

The colonization of the Americas was a turning
point in the making of the modern West and in the
occidentalization of the world (O’Gorman 1958;
Dussel 1995). When Columbus landed in what Spain
called the ‘Occidental Indies,’ Europe was still on the
margins of the world’s major civilizations in the
Middle East and China, and Islam was the most
expansive of the major religions. The Spanish and
Portuguese colonization of the Americas made it
possible to think for the first time in global terms and
to represent Europe as the center of the world.
Supported by the labor and wealth of the Americas,
the Habsburgs constructed the most extensive empire
the world had ever known, ‘the empire where the sun
never sets,’ stretching from the Americas to Eastern
Europe. This period of Iberian dominance saw the rise
of Occidentalism as a legitimating discourse of im-
perial rule that concerned at once the evangelization
and assimilation of America’s native populations and
the making of Spain and Portugal as imperial powers.

Portugal, England, France, and Holland competed for
control of the Americas, participating in the sub-
jugation and conversion of its native populations as

well as in the massive enslavement of African peoples
and their forced relocation to the new world. Between
the sixteenth and eighteenth centuries, through mo-
mentous transformations in politics (the English, US,
French and Haitian revolutions), in culture (the
Enlightenment), and economic relations (the expan-
sion of global trade and production), power shifted
within Europe towards its northwestern nations. By
the end of the nineteenth century, their development
as nation-states and their colonial expansion in Asia
and Africa, conditioned by their earlier European
colonial experience in the Americas, consolidated
Europe’s position as the world’s dominant capitalist
center.

During its rise as a global power, Europe fashioned
itself as the apex of civilization in opposition to its
overseas territories. It organized its rule both at home
and abroad through taxonomies of cultures intimately
linked with gender, class, and racial hierarchies. Since
the nineteenth century and up to World War I,
Occidentalism’s core referent was northern Europe,
even as it included the United States as an emerging
capitalist power with imperial interests in the Carib-
bean, Latin America, and the Pacific. During this
period of capitalist expansion, nation-state formation,
and high colonialism, dominant renderings of Occi-
dentalism were framed in terms of evolutionary
schemes drawn from the natural and social sciences.
The Occident, which during the early colonial period
had fashioned itself in relation to ‘savages’ located in
distant lands, was now defined in relation to ‘primi-
tives’ who were projected backward into the distant
past (Fabian 1983; Mignolo 1998; Trouillot 1991).

European global hegemony came to a crisis in the
twentieth century as a result of two world wars,
decolonization, and the consolidation of the United
States as the dominant world power and new icon of
the West. After World War II, the pursuit of com-
peting visions of independent national de�elopment
turned colonial and postcolonial areas, designated as
the ‘third world,’ into a battlefield in a global struggle
between the major socialist nations or ‘second world’
and the advanced capitalist powers or ‘first world.’ In
the context of the Cold War, the West (the first world),
which came to include ascendant Japan, referred
centrally to the ‘free (capitalist) world’ led by the
United States, and the East, whose basic referent had
been the ‘exotic’ cultures of the Orient, designated the
‘totalitarian (socialist) world’ behind the ‘iron curtain.’
This ‘three-world scheme’ (Pletsch 1981) has ceased to
reflect the power relations resulting from the fall of
Soviet socialism in 1989 and the widespread ac-
ceptance of the capitalist market as the foundation
of social rationality and the source of new trans-

10823

Occidentalism

1.2 Westernization, US Hegemony, and Neoliberal
Globalization

Through the rise and fall of the Holy Roman Empire

The process of transculturation (Ortiz 1940) involv-
ing Europe, America, and Africa shifted power in the
old world toward the Mediterranean and eventually
to the Atlantic. Following the lead of Spain and



national political and economic entities. While the
fluid boundaries that had defined the West in relation
to the rest of the world have been further detached
from their customary geographical referents, Western
economic and political power has become more
concentrated and centralized through transnational
networks that link dominant sectors across the globe.
In this more abstract political cartography, the West
has been variously identified as a cultural formation
involved in a ‘clash of civilizations’ in an era of
attenuated political conflicts and renewed ancestral
cultural hostilities (Huntington 1993), or as the less
visible imperial center of subtle modalities of western-
ization disguised as globalization (Amin 1997).

2. After Orientalism: Occidentalism within
Academia

The West’s rise to global dominance has entailed the
hegemony of Western social thought. It placed
‘Europe’ or the ‘West’ not just at the center of
history, but also as the source of the theories and
academic disciplines in terms of which global and local
histories have been narrated (Wallerstein et al. 1996;
Chakrabarty 1992). A variety of oppositional Oc-
cidentalisms, reflecting different conceptions of the
expanding West, have contested Western supremacy.
For example, at the turn of the nineteenth century, for
German romantics Occidentalism designated the soul-
less cultures of England and France, and for Latin
American Arielistas it referred to the crass materialism
of the United States. After WWII, for many Third
World intellectuals and activists, decolonization enta-
iled the rejection of Occidentalism as the expression of
an imperial culture. At the close of the twentieth
century, for Middle Eastern fundamentalists, Oc-
cidentalism means the decadent culture of a political
rival, and for nationalist Japanese modernizers it
denotes a civilization to be both emulated and coun-
terposed to their own valued traditions. From different
locations, struggles against Western supremacy have
provided critical visions of the West and drawn
attention to the connection between the West’s poli-
tical centrality and the Eurocentric disposition of its
epistemological order. Informed by this critique and
conditioned by the worldwide erosion of modernist
projects in the last quarter of the twentieth century, the
examination of Western epistemologies and con-
ceptions of historical progress has been reflected
in developments in social theory associated with
poststructuralism, postmodernism, and the linguistic
turn.

2.1 Occidentalism and Orientalism: In�ersion,
Self-reflection, Critique

Since the 1970s, in intellectual circles influenced by
these transformations, critics of Eurocentrism have

described in relational terms the mode of represen-
tation the West exerts on the East. Through the
influence of Said’s (1978) pathbreaking discussion of
Orientalism as a form of discourse about the Orient
rooted in Western epistemologies and political domi-
nance, Orientalism has come to refer to eurocentric
and stereotypical representations of any culture.

Reversing the gaze, scholars have generally used
Occidentalism as the inverse of Orientalism to des-
ignate the study of the West (Hanafi 1991) as well as
simplified or stereotypical renderings of the West by
non-Western societies. In one of the earliest uses of
Occidentalism understood as the opposite of Oriental-
ism, Nader (1989) discusses how Muslim men deploy
Western conceptions of women to subjugate women in
their own societies. Along similar lines, Chen
distinguishes ‘official Occidentalism,’ by which he
means a negative image of the West used by the
Chinese socialist government to control its own
populations, from ‘anti-official’ Occidentalism,
which refers to counter-discourses of Western su-
periority used by the Chinese intelligentsia to support
their political opposition to the government (Chen
1992, p. 691; for a related oppositional use of
Occidentalism, see Findley 1998).

Carrier coins the category ‘ethno-Occidentalism’
to refer to ‘the essentialist rendering of the West by
members of alien societies,’ and reserves the term
‘Occidentalism’ for ‘the essentialist rendering of the
West by Westerners.’ Regarding the ‘essentializ-
ation’ of concepts as inherent to ‘the way Westerners
and probably most people think,’ he argues that
relating representations of otherness to those of the
West would lead to a better understanding of cultural
representations of difference (1992, pp. 198–207).
Armstrong (1990) uses Occidentalism to refer to the
formation of specific forms of racialized and gendered
Western selves as the effect of Orientalist repre-
sentations upon Western societies. Reflecting on its
use in scholarly works, Ning (1997, p. 62) suggests that
Occidentalism, understood as the counterpart of
Orientalism, is an even more imprecise and inde-
terminate term, a ‘quasi-theoretical concept’ that has
not led to an independent discipline like Oriental
studies. In a discussion that focuses on the genealogy
of Occidentalism in the Americas, Mignolo (1998)
shows how Latin American thinkers have used this
term as a critical category to refer to Western imperial
culture as well as to the project to transcend it, as in
Ferna� ndez Retamar’s concept of ‘postoccidentalism’
and Coronil’s call to go ‘beyond Occidentalism.’

Treating the partiality of imperial representations of
cultural difference as the effect of historically specific
unequal power relations, Coronil (1996, pp. 56–58)
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2.2. Occidentalism as an Imperial Epistemology

argues that Occidentalism is an imperial epistemol-
ogy that expresses a constitutive relationship between



implicit constructions of selfhood that underwrite
them. As an ensemble of representation practices,
Occidentalism consists of accounts which produce
polarized and hierarchical conceptions of the West
and its others and makes them central figures in
narratives of global and local histories that separate
the world’s components into bounded units; disaggre-
gate their relational histories; turn difference into
hierarchy; naturalize these representations; and thus
participate in the reproduction of asymmetrical power
relations. These operations are apparent in three
dominant Occidentalist modalities of representation:
the dissolution of the other into the self; the in-
corporation of the other into the self; and the
destabilization of the self by the other. The sub-
ordination of geography to history in these modes of
representing modernity contributes to the narration of
local histories in terms of the West’s alleged universal
history and thus to obscuring the participation of non-
Western societies in the making of the modern world.
In this usage, Occidentalism is an analytical category

2.3 Occidentalism and Globalization

The conditions that have enabled Western repre-
sentations of cultural difference in the modern world
in terms of radical alterity, subordination, and exoti-
cism include colonialism and imperialism, a hier-
archical system of nation-states, capitalism as a global
mode of production of regions, persons, and things, a
division of the person into private individual and
public citizen, faith in secular science, and an expansive
uni�ersalism supported by the sciences and by ideolo-
gies of progress. At the onset of a new millennium
these conditions are being modified by trans-
formations epitomized by the hegemony of neoliberal
globalization. The intensified commodification of
social life and the breakdown of commodities into
bundles of risk spread across space and time have
heightened the significance of the market as an
organizing principle of geopolitical and cultural differ-
ences. Critical accounts of globalization treat it as
both a unifying and divisive process that involves a
dialectic of globalization and localization, universaliz-
ation and particularization, spatialization and tem-
poralization, and cultural homogenization and ethnic
diversification. In contrast, hegemonic discourses of
globalization emphasize unity over difference and
produce an image of an increasingly integrated globe
no longer radically divided between the West and its

others, thus masking persisting operations of othering
that continue to take place through various forms of
naturalization such as the racialization of class distinc-
tions and the essentialization of cultural differences.

Insofar as discourses of neoliberal globalization
emphasize the potential equality and universality of
humankind through the market, they imply a shift of
focus in the representation of cultural difference from
alien subjects located outside Western centers to
subordinated populations dispersed across the globe.
As the West seems to dissolve into the market and
westernization appears as globalization, political
projects to civilize alien others are being recast as self-
induced processes of incorporation by willing citizens-
consumers. In contrast to Occidentalist modalities of
representation based upon a binary opposition be-
tween a superior Western self and its subordinate
others, prevailing discourses of globalization appear
as a compelling but circuitous form of Occidentalism
whose power derives from its capacity to obscure the
presence of the West and the operations through
which it constitutes itself in opposition to others. Its
mode of constructing cultural difference through
subalterity rather than alterity reflects conditions
that continue to contradict ideals of equality and
universality, and yet open up the possibility for their
fuller realization (Coronil 2000).

See also: Colonialism, Anthropology of; Coloni-
zation and Colonialism, History of; Ethnocentrism;
Globalization and World Culture; Hegemony: An-
thropological Aspects; Imperialism, History of; Ori-
entalism;WesternEuropeanStudies:Culture;Western
European Studies: Religion; Western European Stud-
ies: Society.
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Occipital Lobe (Visual Cortex):

Functional Aspects

The occipital lobe, at the back of the brain, is one of
the four lobes into which each cerebral hemisphere is
conventionally divided. The lobes are defined purely
by anatomical landmarks, not functionally. However,
the occipital lobe has a certain functional unity in that,
so far as we know, it is entirely concerned with
processing visual information. How this processing
works at the neural level, and how it is organized
structurally, provides some insights about the mechan-
isms of visual perception (see Visual Perception,
Neural Basis of ). Much of this knowledge comes from
studying the occipital lobe of the macaque, but the
human occipital lobe appears generally closely similar.
It maintains a basic spatial organization of visual
information, but also extracts and organizes visual
attributes such as local shape, motion, color, and
depth. To understand this organization, it is important
to appreciate that processing goes on in the cerebral
cortex, a thin, folded sheet of tissue across which a set
of distinct and specialized visual areas are laid out; but
also that the cortex is layered, with different layers
serving as the location of inputs and outputs of
information for a particular area.

1. The Retinotopic Projection to Area V1

The fibers delivering visual information to the cerebral
cortex terminate in a region around the occipital pole
of each hemisphere, known as striate cortex, primary
visual cortex, or area V1. Each incoming fiber, and
each individual neuron in V1, carries information
about a specific small region of the visual field (its
receptive field). These are arranged in an orderly way
across the cortex, so that neurons with neighboring
receptive fields are close together and overall, area V1
in each hemisphere is laid out like a spatial map of the
opposite half of the field of view (see Topographic
Maps in the Brain). The field is split, with the right
half-field represented in the left hemisphere, and vice
versa. In this map, the vertical midline of the field
is represented furthest back, near the occipital pole,
and moving forward across the cortex corresponds to
moving horizontally outwards in the field of view. This
orderly ‘retinotopic’ mapping must be functionally im-
portant, presumably because it allows neurons serving
nearby field locations to interact readily. This means
that simply organized, local connections between cells
can serve to link the features that form spatially con-
nected objects.

The scale of the retinotopic map is not uniform.
Much more information comes from the densely
packed cells of the central retina than from an
equivalent area in the peripheral field, and this is
reflected in a correspondingly larger area of cortex
devoted to the central region. In this way, cortical
organization provides the greater processing power
needed for the fine detail and spatial precision of
central vision.

2. Binocular Organization

An important function of area V1 is that it is the first
point in the visual pathway at which information from
the two eyes can be integrated. The fibers from each
eye are segregated into alternating bands as they arrive
in layer 4 of cortical area V1 (see Sect. 4). The first real
interaction between left- and right-eye signals occurs
when these converge on cells outside layer 4. This
interaction allows both eyes to contribute to a unified
visual representation of the world. It also allows
neurons in V1 and beyond to register the disparity
between the two eyes’ views, which serves as the basis
for stereoscopic depth perception.

3. Stimulus Selecti�ity of Cortical Neurons

The number of neurons in area V1 is at least a
hundred-fold greater than the number of input fibers.
Thisenormousinformation-processingresourcemeans
that V1 does not simply map the visual input: it also
transforms it. Each local region of the visual field is
represented by an array of neurons, with each neuron
responding selectively to a particular type of stimulus.
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Most V1 neurons respond to contours, and are
selective in several, if not all, of the following respects:

strongest response to a preferred orientation of the
contour, with response falling off as the angle is
further from this optimum (‘orientation tuning’);

a preferred type of contour: light bar, dark bar, or
edge;

a preferred spatial scale, so that the cellmay respond
either to the broad pattern of light and dark, or to fine
detail;

stronger response to one direction of motion than
for the opposite direction;

differences in binocular balance: some cells respond
predominantly to the right eye, some to the left, and
some only give their best response when both eyes are
activated together. In the latter, binocular group, cells
are selective for stereoscopic depth, i.e., they respond
best to objects that are either nearer, farther, or close
to the distance on which the eyes are converged; and

color, with one range of wavelengths preferentially
activating the cell and another inhibiting it (sometimes
combined with an enhanced response to color con-
trast).

This array of differently tuned neurons means that
the cortex can represent all these diverse properties
according to which particular pattern of neurons is
active (a population-based ‘place code’; see Visual
Perception, Neural Basis of ).

4. Columnar Organization

Retinotopic mapping (Sect. 2) implies that within
a small region of V1, all the cells deal with a local
region of the field of view. The cortex also has a finer-
grain spatial organization, reflecting the differences in
tuning described in Sect. 3. Connections between
neurons are predominantly vertical (i.e., perpendicular
to the cortical surface). Presumably as a result of these
connections, neurons in a vertical column have similar
response properties. In particular, there are columns
of cells responding to the same orientation, and
columns within which a particular eye predominates.
From column to column, there is also a spatial
ordering; in a horizontal track across V1, the preferred
orientation changes in an orderly sequence. As with
the retinotopic organization, this order means that a
regular, local pattern of connectivity between cells
creates communication between cells responding to
contours with the same or similar orientation. Pre-
sumably, this gives a structural basis for linking
together the segments of a contour that extends across
many cells’ receptive fields, and so helps to establish
the neural representations of shapes and objects.

Thus, at the fine scale, cortical layout is not purely a
retinotopic map. However, both retinotopic and
orientation-based mapping mean that orderly spatial
connectivity between cells can establish communi-
cation between cells responding to similar stimuli. The

columnar organization has been described here for V1,
but it is believed to be a general principle that applies
also to the extra-striate areas described in Sect. 6.

5. Interlea�ed Pathways through V1 and V2

The visual pathway leading to V1 is in fact two sub-
pathways, and this division runs through processing in
V1 and beyond. One group of cells, the magno cells,
have large receptive fields, fast responses, and do not
respond selectively to particular colors of light. The
parvo cells, in contrast, respond less well to rapidly
changing stimuli, but better to fine spatial detail, and
are wavelength-selective (e.g., activated by one range
of colors and inhibited by others). These two classes of
cell appear to separate the information useful for
detecting motion on the one hand, from that required
for fine detail and for color vision on the other.
Correspondingly, the perception of motion and of
color seems to work largely independently of each
other.

This division is maintained in the cortex. In V1, the
fibers of magno cells terminate in a distinct layer (4B)
containing many motion-selective cells. Within the
parvo input, color-specific information is also anatom-
ically separated into a regular pattern of ‘blobs’ that
can be revealed anatomically by staining cortical
tissue. Within these blobs, cortical neurons show
color-related responses and are generally not orient-
ation-selective. Thus, in the fine structure of area V1,
three different kinds of processing are segregated but
interleaved: motion information in layer 4B, color
information in the blobs, and spatial pattern (orien-
tation) in the ‘interblob’ regions.

V1 sends information to a neighboring area, V2,
which forms a second retinotopic map. The three types
of visual information interleaved in V1 are kept
segregated in V2, into three parallel sets of stripes that
send their output to different extra-striate areas (Sect.
6). Thus, apparently a major role of areas V1 and V2
is to marshal different kinds of information into
separate cortical processing streams.

6. Specialized Extra-striate Areas

V1 and V2 are only two of what are now recognized to
be a large number of distinct cortical visual areas
forming an interconnected hierarchy. Most of the
occipital lobe can now be divided into a mosaic of
areas, distinguished by:

mapping: each area (at least at the lower levels of the
hierarchy) forms a distinct, complete retinotopic map
of the visual field;

connectivity: there is an orderly set of projection
fibers connecting one area to another and preserving
the retinotopic mapping. Connections with ‘higher’
and ‘lower’ levels in the hierarchy aremade by different
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cortical layers, which allow the hierarchical structure
to be defined; and

function: each area has a characteristic balance in
the type of stimulus selectivity found in its neurons
(e.g., color selectivity common and directional motion
selectivity rare, or vice versa), leading to the idea that
different areas have distinct functional roles in vision.
This finding from macaque single-neuron recording
studies is supported by functional brain imaging in
humans (see Functional Brain Imaging). Imaging
reveals a set of areas, each of which is activated by
specific visual properties (e.g., one area by color differ-
ences, a different area by coherent motion in the visual
field), and is also most active when the subject per-
forms specific visual tasks (e.g., identifying colors).
This fits with findings in some patients with brain
lesions, who show a deficit limited to one specific
aspect of vision (e.g., a loss of just color or motion
processing).

The main areas that can be identified as retinotopic
maps have been labeled as V3, V3A, V4 and V5.
Together they form a third tier (or possibly, third and
fourth tiers) of a processing hierarchy above V1 and
V2. Area V5, also known as MT, lies on the boundaries
of the occipital and temporal lobes in the human
brain. V5 has been especially intensively investigated
because it has a very well defined specialization for
processing motion information. At the same level, but
complementary in its specialization, is area V4, which
has the highest proportion of color-selective neurons,
a type of selectivity almost absent in V5. V4 also shows
processing of more complex aspects of spatial pattern
than those found in V1 and V2 neurons.

Areas V4 and V5 represent a further stage in the
segregated streams of processing found in V1 and V2
(see Sect. 5), with V5 as the destination of the motion
information derived from layer 4B of area V1, and V4
receiving the color and form information derived from
the blobs and interblob regions. This division is an
aspect of a broader division between ‘dorsal’ and
‘ventral’ cortical streams. The dorsal stream consists
of areas carrying motion and spatial information to
the parietal lobe, where it provides the visual basis for
controlling actions. The ‘ventral’ stream carries pat-
tern and color information required for the identifi-
cation of objects in the temporal lobe.

Functional anatomy, then, supports a view that the
visual process is based on distinct modules with
different functions; in particular, that there is a broad
separation of the modules which tell us ‘what’ object
we are looking at, from those that tell us ‘where’ or
‘how’ we can act upon it. In both streams, the higher
levels of the hierarchy beyond the occipital lobe
contain multiple, distinct areas, in which the retino-
topic organization has generally been lost. It seems to
be a general principle that as visual information is
progressively transformed and elaborated in the brain,
the less relevant is retinal location for the way in which
it is represented.

While it is clear that the visual areas can be ordered
into a hierarchy, the flow of information is not simply
bottom-up. Almost every connection from a lower to
a higher area has a corresponding connection in a
reverse direction. Thus, in the neural structure, there
exists the potential that low-level processing, e.g., in
V1 and V2, does not run simply automatically, but is
controlled and directed by top-down processes. There
is also the potential for iterative loops, by which
information is exchanged between lower and higher
areas and progressively refined. And although the
different modules have distinct functions, there are
rich interconnections between them at the same level,
including connections between dorsal and ventral
streams. Occipital cortex is a modular system, but one
in which the modules closely interact to produce
integrated visual perception.

See also: Color Vision; Color Vision Theory; Motion
Perception Models; Motion Perception: Psychological
and Neural Aspects; Topographic Maps in the Brain;
Vision, High-level Theory of; Vision, Low-level
Theory of; Vision, Psychology of; Visual Memory,
Psychology of; Visual Perception, Neural Basis of;
Visual Space, Geometry of; Visual System in the
Brain
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Occupational Health

1. Introduction: Work and Health

During historical periods preceding industrialization,
most of the work that humans were involved in was
unpaid. The borders between work and leisure were
not clear. It was with industrialism that paid work
started to play such an important role in human life.
For several generations, paid work has been the
activity that has generated a family’s needs for
survival. In this article the emphasis will be on paid
work, and most of the discussion will be on the main
paid work activity if a subject has several activities that
are paid.
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Health is not only the absence of illness. It is also a
positive state in its own right. Most of the research that
has been published, however, regarding work and
health has been devoted to the establishment of
relationships between certain adverse working con-
ditions and illness. Accordingly most of the article will
be on work–illness relationships. But we shall also
discuss possible pathways between good working
conditions and the promotion of health.

An important basis for our understanding of the
effects of working conditions on health has been the
physiological stress research which was initiated by
Hans Selye (1976). Initially stress researchers were
studying acute reactions to energy demanding situ-
ations. During later years, they have examined the
biological consequences of long-lasting adverse life
situations.

2. The Physiological Basis of the Effects of Work
on Health

Genetic evolution and selection processes are slow.
Therefore our biological reactions to stressful situ-
ations are likely to be approximately the same as they
used to be several thousand years ago. It has been
emphasized by many authors (Levi 1972,
Frankenhaeuser 1980) that this may not be functional
for man in modern societies. It was functional to
become strong, courageous, and insensitive to physical
pain for a human being that faced dangerous animals.
Such situations are uncommon for the modern human.
Instead, most of the contemperous dangers have to do
with complicated social interactions, and in such
situations physical energy mobilization is not func-
tional.

3. Energy Mobilization and Anabolism at Work

In Selye’s (1976) general adaptation syndrome, ‘stress’
was seen as the general reaction to a nonspecific
challenge or adverse condition. The situation that
induced stress was labeled a stressor (factor which
induces stress). Since this has central importance to the
understanding of stress at work, a short description of
the energy mobilization will be given here. The most
important biological process is the provision of
energy—glucose and free fatty acids enter the blood,
and these are used for the immediate production of
energy. But there are several parallel phenomena, all
of which aid the body in the physical fight or flight.
Examples are lowered excretion of water and salt,
decreased sensitivity to pain, and decreased inflam-
matory responses to infections. Since energy mobiliz-
ation (resulting in elevated blood concentration of
glucose and free fatty acid) has the highest priority,
anabolism (restorative and regenerative activities in
the cells) is down regulated. Anabolism is central to

the body’s central defense of all the organ systems that
need constant rebuilding and restoration. If this goes
on for a long time (several months) increased sen-
sitivity to physical and psychological stress in bodily
organs is the ultimate result.

Another consequence of long-lasting demands for
energy mobilization is that the endocrine systems may
change their regulatory patterns. This means that the
ability of the body to stop energy mobilization when it
is no longer needed may be disturbed or that the
counter-regulation (inhibition of energy mobilization)
is inhibited. Most processes in the body have a
counter-regulatory mechanism that operates in order
to inhibit a process that has been stimulated.

4. Physiological Short- and Long-term
Adaptation to Requirements at Work

The hypothalamo–pituitary–adrenocortical system
(HPA axis) is of central importance to the biological
arousal mechanism. The steroid hormone cortisol
which is released from the adrenal cortex is the most
extensively studied ‘agent’ in this system. Cortisol
facilitates biological arousal in most organ systems.
Disturbed regulation of the HPA axis has been
described as a possible consequence of long-lasting
arousal. There are at least three kinds of such
regulatory disturbances in the HPA axis, all of which
are of relevance to health at work:

(a) Lack of inhibition of arousal. All reactions in the
body evoke counter-regulatory reactions. This is true
also of energy mobilization which should stop when
the threat disappears. Normally cortisol inhibits
higher centers in the HPA axis when it has been in the
aroused state for some time. When this inhibition does
not take place in the normal way, the levels tend to
become constantly elevated.

(b) Lack of response to stimulation of the HPA axis.
This means that plasma cortisol levels are low and that
the normal activation does not take place when the
HPA axis is stimulated artificially.

(c) Unstable levels. In this kind of disturbance the
plasma cortisol levels may be low at rest, but certain
situations—that are specific to the individual and have
to do with the symbolic significance of the event—
trigger a strong HPA axis reaction that may seem to be
out of proportion to the importance of the trigger.
This occurs in subjects who have been exposed to
extraordinarily stressful situations, such as torture,
war, disasters, and incest.

The first kind of regulatory disorder, (a), is typical
of Cushing’s syndrome (overproduction of cortico-
steroids including cortisol due to a disease in the
adrenal cortex) and could be one alternative regulatory
disturbance in psychiatric depression. Psychiatric de-
pression is mostly associated with constantly high
cortisol levels although in most cases, however, the
circadian rhythm is preserved (Rubin et al. 1987)
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The second kind, (b), has been shown to exist in a
subgroup of patients with the diagnosis chronic fatigue
syndrome or CFS (Demitrack et al. 1991). Since at
least one other group of patients, those with fibro-
myalgia (a disorder characterized by easily fatigued
muscles which are painful when fatigued), share some
symptoms that are typical of this regulatory disorder
with CFS patients, it is possible that part of the
myalgia problem is that they also suffer from this kind
of disturbance.

The third kind, (c), of regulatory disorder is found
in post-traumatic stress disorder (PTSD) (Charney et
al. 1993). The key element in the etiology of PTSD
seems to be that the long-lasting extreme arousal level
increases the number of cortisol receptors on the cell
surfaces and also increases their sensitivity. Since the
sensitivity is so high, only low concentrations of
cortisol are needed to keep the system working at rest.
This may be the reason why low serum cortisol levels
are found at rest in patients with PTSD.

5. Unemployment and Stress

Unemployment is a common phenomenon in all
industrialized countries. In most European countries
it is presently of the order of 10 percent. Research has
tried to establish to what extent unemployment contri-
butes to poor health. At present there is agreement
that poor health increases the risk of becoming
unemployed in periods of financial crisis but there is
also agreement that unemployment per se contributes
to poor health. Longitudinal studies of subjects who
have gone through the different stages of unemploy-
ment (Brenner and Levi 1987) or started activities
again after a long period of unemployment have
shown that several physiological systems are markedly
affected by these processes.

For instance, there is an elevation of the secretion of
cortisol (as an index of energy mobilization) and
prolactin (which mirrors passiveness in a crisis situ-
ation). It is accordingly reasonable to assume that
health could be affected. There is published research
showing that long-lasting unemployment increases the
risk of mental disorder (Hallsten 1998) and is also
associated with a lifestyle that increases the risk of
developing cardiovascular disease, particularly in
young people (Janlert et al. 1991, Janlert and Ham-
marstro� m 1991). Economic hardship may add to the
health consequences (Vinokur et al. 1996). Jahoda
(1979) formulated the basic reasons why work is such
an important activity in modern life—the most central
one being that work provides structure to life. There is
extensive research showing that organized support can
help the unemployed to regain employment (Vinokur
et al. 1995). Evaluation of such programs, however,
also shows that these programs may increase pass-
iveness and feelings of low self-esteem if the initiative
of the individual is taken away.

6. Combined Effects of Physical and Psychosocial
Ad�ersities at Work

Extensive research has been devoted to the dis-
entanglement of physical from psychological stress in
studies of health and disease. For instance, in the study
of the importance of ergonomic load to the devel-
opment of musculoskeletal disorders, it has been
considered important to adjust for psychological
stress. Extensive epidemiological studies of large
samples of subjects have shown that ergonomic load
contributes to the development of musculoskeletal
disorder but that psychosocial factors at work may
also contribute significantly (Kilbom et al. 1996).
Recent studies have shown that combinations of
physical and psychosocial factors may be of particular
importance (Vinga� rd et al. in press).

It has been pointed out by several authors (House
and Cottington 1986) that combinations of physically
adverse (chemicals, radiation, physical load, infec-
tions) and psychosocial conditions may be of par-
ticular importance to health in a changing world. It is
not possible to monitor all new chemicals that are
used, and our psychosocial conditions are changing.
Accordingly, analyses of interactions will be of in-
creasing importance (Rantanen 1999)

It has been important for the study of relationships
between working conditions and health to have
theoretical models which form the basis for hypothesis
testing. The interplay between the individual and the
environment has been an important point of departure
in all theoretical modeling in this field. Some of the
models have focused on environmental, for instance,
the demand–control model, and some on individual
aspects, for instance, the eustress–distress model. The
person–environment fit (PE fit) and the effort–reward
imbalance models are examples of models which take
the interaction between the individual and the en-
vironment into account. These four models will be
described briefly below.

7. Theoretical Models for the Study of Work and
Health—Indi�idual or En�ironment

The individual’s response to demanding work situ-
ations has been the point of departure for
Frankenhaeuser and her co-workers (Frankenhaeuser
1980) who introduced one of the most influential
models, the eustress–distress model. According to this
model, the individual responds to the work situation
with different degrees of effort. The bodily reactions to
a high degree of effort are influenced by the con-
comitant degree of joy or distress in the situation.
High effort with joy is labeled eustress while high effort
with marked distress corresponds to a negative stress
reaction. Laboratory research indicated that joyless
effort was associated with elevated catecholamine as
well as elevated cortisol excretion, whereas the eustress
situation was associated with increased catecholamine
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excretion but no elevation of cortisol excretion. The
physiological damage associated with the negative
reaction was assumed to be much worse than that of
the eustress situation.

The environmental counterpart of the effort–
distress model is the demand–control model which has
been used extensively during later years. Accordingly
this will be described in more detail. The demand–
control model was introduced by Karasek. It is a
two-dimensional synthesis of the demand (‘stress
psychological’) and the ‘lack of control’ (sociological)
research traditions (Karasek and Theorell 1990,
Karasek 1979). It was assumed that the employee’s
possibility to utilize and develop skills (skill utiliza-
tion) was closely related to authority over decisions.
Skill utilization has to do with the employee’s control
over the use and development of his�her skills,
whereas authority over decisions has to do with the
employee’s control over decision making relevant to
his work tasks. The two factors have often been added
to one another to constitute decision latitude.

The other dimension in the original demand—
control model, psychological demands, includes quali-
tative as well as quantitative demands.

The high demand–low decision latitude combi-
nation, job strain, is regarded as the most dangerous
for illness development. According to the theory, this
kind of situation, if prolonged and repeated for a long
time, increases sympathoadrenal arousal and at the
same time decreases anabolism, the body’s ability to
restore and repair tissues (Karasek and Theorell 1990).

The combination of high psychological demands
and high decision latitude is defined as the active
situation. In this situation, the worker has been given
more resources to cope with high psychological de-
mands because he�she can make relevant decisions,
such as planning working hours according to his�her
own biological rhythm. In addition he�she gets good
possibilities to improve coping strategies—facilitating
feeling ofmastery and control in unforeseen situations.
This situation corresponds to psychological growth.

The low demand—high decision latitude situ-
ation—the relaxed one—is theoretically the ideal one,
whereas the low demand–low decision latitude situ-
ation which is labeled passive may be associated with
risk of loss of skills and to some extent psychological
capacity.

It soon became evident that a third component was
needed in the demand–control model—social support.
This dimension had already been introduced pre-
viously in job stress research (House 1981), see below.
Johnson has discussed this component extensively. He
has pointed out that collective support may be difficult
to separate theoretically from collective control.
Workers who are exposed to adverse working con-
ditions may join forces and increase their control over
the working conditions. The worst hypothesized situ-
ation is iso-strain—job strain and lack of social
support (Johnson et al. 1989).

There is a striking difference between the effort–
distressmodel and the demand–control model. Where-
as the former is designed to explain differences in
individual response to stressors, the latter is designed
to assess the environmental conditions, the stressors.
There is of course a relationship between the models
since eustress reactions are likely be more common in
the active job situation and negative stress reactions
more common in the job strain situation.

8. Interaction Between Indi�idual and
En�ironment

One of the most influential models has been that of the
Michigan school (Katz and Kahn 1966). This theory
postulates that adverse reactions at work arise when
the person–environment fit is poor. In this model the
interaction between a person’s characteristics and the
environment is the central theme. If the characteristics
of the job do not fit the characteristics of the person
there is a high likelihood that negative stress reactions
may arise. There is considerable empirical support for
this hypothesis (Kahn 1981). Another important
theme is the expectation of the person—those who
have very positive expectations may be more dis-
appointed than those who have negative expectations
if the conditions do not fit. The Michigan school also
added social support at work as a central theme
(House 1981).

According to Siegrist (1996), a crucial job factor for
health consequences is the degree to which the workers
are rewarded for their efforts. When a high degree of
effort does notmeet a high degree of reward, emotional
tensions arise and illness risk increases. The effort–
reward imbalance model is described in another
chapter by Siegrist in this book. It is basically a
sociological theory that includes individual processes.
The effort component includes individual (intrinsic
effort, which is close to psychological demands in the
demand–control model) as well as environmental
aspects (extrinsic effort). The reward component
includes three different aspects of reward, namely
monetary reward, promotion possibilities, and self
esteem.

During later years, considerable efforts have been
made to explore the relationship between theoretical
job stress models and ‘hard endpoints’ for health
development. Previously the scientific literature was
criticized because most of the relationships had been
observed in studies which used self-reports both in
descriptions of the stressors and the health outcomes
(Kasl 1982). There may be a risk in such studies that a
pattern of complaining may affect both explaining
variables and health outcomes. Therefore, studies have
included prospective designs as well as objective
outcomes (such as myocardial infarction or cardiac
death) and objective recordings of stressors at work
(through population means for each occupation re-
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garding decision latitude, for instance, or by means of
expert ratings of the crucial stressors). The demand–
control model has been more extensively studied than
the other models.

9. Job Stress Models and Disease

The significance of the demand–control–support
model to cardiovascular disease, in particular high
blood pressure and myocardial infarction (Schnall et
al. 1990, Theorell and Karasek 1996, Melamed et al.
1998), has been tested inmany epidemiological studies.
There is considerable support for the hypothesis that
the combination of high demands and lack of control
is associated with increased risk of developing a
myocardial infarction before retirement age. There are
limitations in the findings, however: the findings are
stronger for blue-collar workers than for white-collar
workers, more established for men than for women,
and more pronounced before the age of 55 than after
that age.

The control (decision latitude) dimension has had a
more consistent relationship with myocardial infarc-
tion risk than the demand dimension. Loss of decision
latitude has also been shown to be associated with
increased risk of developing a first myocardial in-
farction in the near future, even after adjustment for
other risk factors (Theorell et al. 1998). The support
dimension has been less extensively studied than
demand and control.

The findings are more convincing for myocardial
infarction than for cardiovascular risk factors
(Kristensen 1999). High blood pressure during ac-
tivities has shown a convincing relationship with job
strain, whereas high blood pressure at rest (measured
in the doctor’s office) has not been associated with the
demand–control model in any consistent way. Serum
lipids and smoking patterns have not shown consistent
relationships with job strain (Theorell et al. 1998).
Accelerated blood coagulation may be a mechanism
that operates in the relationship between job strain
and myocardial infarction risk since recent studies
have shown that high plasma fibrinogen is associated
with low decision latitude (Tsutsumi et al. 1999,
Brunner et al. 1996).

Variations over time in job strain have been shown
to be associated with changes in endocrine parameters
and immune system function of relevance to stress
theory. For instance, in one study of men, plasma
testosterone (which is important to anabolism) de-
creased and immunoglobulin G increased (indicating
increased immune system activity) when job strain
increased and vice versa (Theorell et al. 1990a, 1990b).
In another study plasma testosterone increased when
the total working life situation improved (Grossi et al.
1999).

Studies of the effort–reward model in relation to
risk factors have shown that in men high blood

pressure and atherogenic lipids are associated with
poor reward in relation to high effort. The patterns of
association are different for men and women (Peter et
al. 1998, Siegrist 1996).

The PE fit model and related models have been used
in studies of cardiovascular risk factors and positive
findings have been reported (Cooper and Payne 1978).

Sickness absence has been shown to be positively
associated with high demands and low decision lati-
tude (North et al. 1996). Musculoskeletal disorders
such as low back pain and neck–shoulder pain have
also been studied in relation to the demand–control
model. The findings have been mixed. The relation-
ships depend on the group and the kind of disorder
studied. In some studies, social support at work is
crucial whereas in others psychological demands or
decision latitude may be important. When the asso-
ciations between musculoskeletal disorder and psy-
chosocial work environment are adjusted for physical
load, the associations are often weakened. Among
female workers, physical load and adverse psycho-
social conditions are frequently correlated (Josephson
et al. 1999).

10. Integration of Effort–Reward Imbalance and
Demand–Control

There is evidence (Bosma et al. 1998) that the decision
latitude component of the demand–control model and
the effort–reward imbalance model are contributing
independently of one another to the prediction of
episodes of coronary heart disease. This finding
confirms that the models are related to different
psychosocial mechanisms linking psychosocial work-
ing conditions to health outcome. The models have
psychological demands (extrinsic effort) in common
but control (decision latitude) and reward are clearly
different. A logical step would be to combine the
models. Even if resources (control and support) are
optimal for the development of good coping strategies
in a highly demanding situation, the employees will
need reward for high effort, and hence balance between
the components is needed.

Most of the relationships that have been observed in
this field would be without significance in society if it
were not possible to prove that it is possible to improve
health by means of changes in working conditions.
Accordingly, the literature on job interventions and
their possible effects on health is of considerable
importance.

11. En�ironmental and Indi�idual Psychosocial
Inter�entions at Work

Quality of working life experiments have been carried
out since the early 1980s. They have been evaluated in
terms of productivity but not frequently of health, and
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it has been shown that they have very often been
associated with a lasting increase in productivity
(Kopelman 1985). They have mostly been based on the
theories outlined above, and two basic ideas have been
to increase decision latitude and to improve social
support. From an intervention perspective, decision
latitude has two components, namely intellectual
discretion—possibility for the worker to decide how
his knowledge should be used and developed—and
authority over decisions—which has to do with work
democracy, how decisions are made, and how workers
are informed about important decisions. Increase in
intellectual discretion has been achieved by means of
job enrichment or increased worker responsibility for
the complete product.

Increase in decision authority has been achieved by
means of job enlargement or flattened organization
hierarchy. Increase in social support, finally, has been
achieved by means of improved feedback and the
formation of more cohesive work groups. During later
years, both in North America and in Scandinavia, the
starting of regular staff meetings for systematic dis-
cussion of important decisions regarding work rou-
tines and goals has been used as a tool for increased
decision latitude and social support.

The theoretical models described above have also
been used in efforts to prevent illness and to promote
health. The occupational health care team has often
been an important vehicle in Scandinavian job re-
design (see for instance Wallin and Wright (1986). The
occupational health care team has the possibility to
work both with the structure of the company and
individual workers. It has the possibility to carry out
individualmeasurements of psychological and somatic
health indicators and to monitor these through the
change process. It has been the experience of health
oriented job redesigners that the concomitant em-
phasis on structure and individuals is helpful both for
individual motivation to follow health promotion
advice (which is strengthened when workers discover
that there is willingness in management to improve the
structure) and for success in instituting structural
change (which will benefit from engagement of the
individuals and their health problems).

Even in Sweden with its long tradition of work
redesign, very few studies have actually documented
health consequences of this type of job intervention.
Most of the published studies have been based on self-
administered questionnaires. One study of cardio-
vascular risk factors (Orth-Gome� r et al. 1994) showed
that a similar program aiming at improved decision
latitude and social support for the employees (which
was evaluated in a controlled study) was followed by a
reduced ratio of LDL�HDL cholesterol (the ratio
between harmful and protective cholesterol) in the
experimental but not in the comparison group. As in
all experiments of this kind, the design was not ‘clean’
in the sense that all other changes had been ruled out,
but the findings could be interpreted to mean that job

redesign aiming at improved social relationships and
decision latitude could lead to decreased cardiovascu-
lar risk.

Psychosomatic symptoms, such as gastrointestinal
symptoms, tiredness, and depression, reportedly de-
creased among employees in part of the Volvo com-
pany after a number of psychosocially oriented job
changes had been instituted, such as role change in
supervisors in the direction of more facilitation, less
authoritarian leadership style, promotion of personal
contact between customers and employees, and in-
creased teamwork (Wallin and Wright 1986).

The redesign process has been described in many
case studies. The health consequences of improved
work organization, however, have been in scientific
focus in few published studies. Experiences in all EU
countries have recently been summarized (Kompier
and Cooper 1999). Evaluations of systematic efforts to
improve working conditions by means of increased
decision latitude, support, and reward in order to
improve health are more common in the Northern
countries than in other countries.

12. Notes on Future Work

In an increasingly unstable labor market in the future,
employment security will be less common and global
competition will increase (Aronsson and Go� ransson
1999). The education level of all workers in the world
will rise. If we use the basic concepts of demands,
decision latitude (including both intellectual discretion
and authority over decisions), social support, effort,
and reward in order to describe possible scenarios for
the future, we might hypothesize the following to
occur.

Psychological demands will continue to rise, both
because there is more cognitive demand (memorizing
numbers, handling computers, etc.) and more emo-
tional demands. Numbers of collaborative partners
are rising because of the increasing specialization of
work, and thus there will be an increasing likelihood of
complicated emotional communication for everybody.

Decision latitude is becoming polarized and this will
continue in the future. Workers with a high level of
education will have more and more decision latitude,
whereas less favored groups will have periods of
unemployment interrupted by periods of short em-
ployment. This will be a poor basis for developing
decision latitude for low education workers. Studies in
several countries have already shown that workers in
temporary employment have a bad position in decision
processes. There are indications from several countries
that differences in health between favored and less
favored workers will increase.

The basis for social support will change gradually
since workers on all levels will rotate more frequently
between worksites in different projects than pre-
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viously. Employers will have a special responsibility
for the organization of social support in worksites.

See also: Job Stress, Coping with; Stress at Work;
Stress in Organizations, Psychology of; Well-being
and Burnout in the Workplace, Psychology of; Work-
place Safety and Health; Worksite Health Promotion
and Wellness Programs
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Occupational Health and Safety,

Regulation of

This article outlines developments in the legal regu-
lation of the health and safety of workers and others at
work. It does not purport to offer a comprehensive
survey of international occupational health and safety
(OHS) practice and theoretical perspectives. Instead,
it traces historically the main developments in the field
of OHS regulation, with an emphasis on Europe and
North America. Within this framework, and with a
special focus on the movement from command and
control to self-regulatory models, the article exam-

ines three themes of particular importance in the
development of OHS regulatory regimes, wherever
found. These are the distinguishable features of OHS
standard setting, the variable models of enforcement,
and the broader ideological significance of OHS
regimes, most particularly the relationship between
OHS and industrial relations.

1. The Emergence of the Traditional Approach to
OHS Regulation

OHS regulation is generally traced back to the early
nineteenth-century Factory Acts in Great Britain. The
earliest enactment was the Health and Morals of
Apprentices Act 1802, essentially an extension of
Elizabethan Poor Law. It regulated the working hours
and conditions of apprentice pauper children in the
water-based rural cotton factories of Northern
England. The enforcement provisions relied on in-
formers and visitors appointed by the magistracy from
the clergy and justices of the peace, but were generally
regarded as completely ineffective (Thomas 1948, pp.
11–12), largely because of the limited powers given to
visitors, the lack of interest of magistrates in the
factory legislation, and the fact that magistrates were
too closely linked to mill owners to enforce the law
(Gunningham 1984, p. 38).

The ineffectiveness of this early factory legislation
led to the enactment of the Factory Regulation Act of
1833, which regulated the employment of children in a
wide range of textile trades. The major historical
significance of the 1833 Act was that it was the first to
be enforced by an independent salaried factory in-
spectorate vested with broad powers, including the
right of entry to factories and mills; the right to make
rules, regulations, and orders; and the power to initiate
and hear court proceedings to enforce the Act. Over
time, however, these broad powers were reduced, at
the initiative of inspectors themselves, until they
conformed to a more ‘legalist’ regulatory form (where
inspectors’ powers were confined to inspecting and
bringing enforcement action), which overcame allega-
tions of class bias by presenting decision-making as a
passive, neutral, nondiscretionary and technical pro-
cess of implementation of the rules set out in the Act
(Field 1990).

While the enactment of the 1833 Act was partly a
response to working-class pressure, and agitation by
middle- and upper-class philanthropists for shorter
working hours for children and young people, it was
undoubtedly also a result of calls for effective uniform
regulation by larger urban manufacturers who had
voluntarily introduced shorter working hours and
who feared unscrupulous competition from smaller
and rural-based manufacturers (Carson 1974, Marvel
1977). For various reasons (see Bartrip and Fenn
1983), the early factory inspectors found the 1833 Act
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difficult to enforce. Prosecutions were time-consuming
and costly; over time the ratio of inspectors to factory
premises fell significantly; inspectors were ambivalent
about the degree to which regulatory offences com-
mitted by businesses creating wealth and employment
were morally reprehensible, and were deterred by
hostile attitudes of magistrates towards the provisions
of the Act. The inspectors also found that their
assumption that offences against the Act were only
being committed by a few employers had been ill-
founded, and that contraventions were widespread,
and intrinsic to the prevailing production system
(Carson 1979). As a consequence, they developed an
approach to enforcement which relied principally on
advice and persuasion, and resorted to formal pros-
ecution only in the worst cases and where there was
evidence of wilful employer disobedience or obstinacy.
Although officially criminal offences, contraventions
of the Factory Act were accepted as customary and
those responsible were rarely subjected to criminal
prosecution. This ‘ambiguity’ of factory crime (Carson
1980), although historically contingent, has proved to
be deeply entrenched ideologically in most of the
world’s OHS regulatory systems.

The Factories Amendment Act 1844 extended the
coverage of the legislation to the working hours of
women, and included the first machinery safety pro-
visions. In compliance with inspectors’ wishes, it also
deleted all references to wilfulness in many of the
employers’ offences (Carson 1979, pp. 53–4). The 1833
and 1844 Acts marked the beginning of the traditional
approach to the regulation of health and safety at
work, in which the government set down highly
detailed and technical requirements in strict liability
‘specification’ standards, and provided for the en-
forcement of these standards by a state inspectorate
which relied principally upon informal enforcement
responses. This regulatory model was reproduced in
other industries in Britain, transported to the British
colonies, and strongly influenced the OHS regulatory
provisions of the rest of Europe (see Baldwin and
Daintith 1992). In the USA, similar models of OHS
regulation were established at state level from the late
1860s until the end of the nineteenth century. The
Federal government relied upon state regulation until
1970, when the Occupational Safety and Health Act
was enacted (Noble 1975, Ashford 1976).

2. Criticisms of the Traditional Command and
Control Approach

The weaknesses of this traditional approach are well
known (see Robens 1972). It frequently resulted in a
mass of detailed and technical rules, often difficult to
understand, and difficult to keep up to date. Standards
were developed ad hoc to resolve problems as they
arose, and concentrated mainly on factory-based

physical hazards, resulting in uneven coverage across
workplaces. Specification standards did not encourage
or even enable employers to be innovative and to look
for cheaper or more cost-efficient solutions. They also
ignored the now well-accepted view that many hazards
do not arise from the static features of the workplace,
but from the way work is organized.

Critics have also pointed to the inadequacy of state
approaches to enforcement, and to the ideological role
of traditional factory legislation in encouraging de-
pendency on state measures and in separating OHS
from the conflictual terrain of industrial relations.
This results in a lack of involvement of workers and
their representatives in developing standards and
measures for improving health and safety at the
workplace. One exception to this trend has been some
of the Scandinavian countries, most notably Sweden,
which, from early in the twentieth century, has pro-
vided for trade union involvement in OHS (Navarro
1983).

Since 1970, there have been major developments in
the regulation of OHS. The general trend has been
away from traditional ‘command and control’ models,
towards a more ‘self-regulatory’ system in which duty
holders are given more flexibility and choice of
methods to achieve OHS standards, there is greater
scope forworker involvement inOHS, and approaches
to state inspection focus as much on systems of work
as on workplace hardware.

3. The Modern Approach to OHS Regulation

3.1 Standard Setting

Since the mid-1970s, the trend in Europe and North
America has been to replace or supplement spec-
ification standards with a combination of general
duties, performance standards, process requirements,
and documentation requirements. The trend has been
most marked in Europe, Canada, and Australia.

The ‘general duty’ provisions require the duty
holder (usually the employer, but in some countries
including the self-employed, occupiers of workplaces,
and manufacturers, suppliers, and designers of plant
and substances) to exercise reasonable care in the
provision and maintenance of systems of work so as to
ensure that workers are not exposed to health and
safety risks. For example, the US Occupational Safety
andHealthAct 1970 (OSHA)Sect. 5 specifies that in all
cases not covered by specific standards promulgated
under the Act, the employer has a general duty to
‘furnish to each of his employees, employment and a
place of employment which are free from recognized
hazards that are causing or are likely to cause death or
serious physical harm to his employees.’

The general duty provisions tend to be supple-
mented by a range of standards set out in subordinate
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legislation. Instead of telling duty holders exactly how
they are to achieve compliance, performance standards
define the duty holder’s duty in terms of goals they
must achieve, or problems they must solve, and leave
it to the initiative of the duty holder to work out the
best and most efficient method for achieving the
specified standard.

Process requirements prescribe a process, or series
of steps, that must be followed by a duty holder in
managing specific hazards, or OHS generally. They
are often used when the regulator has difficulty
specifying a goal or outcome, but has confidence that
the risk of illness or injury will be significantly reduced
if the specified process is followed. For example, as a
result of the EC ‘Framework Directive’ of 1989, ‘On
the Introduction of Measures to Encourage Improve-
ments in theSafety andHealthofWorkers atWork,’ all
EC member states are required to introduce risk
assessment processes into their OHS statutes. Process-
based standards have spawned greater reliance on
documentation requirements. Increasingly OHS stat-
utes are requiring duty holders to document measures
they have taken to comply with process-based stan-
dards, performance standards, and general duty
standards. An example is the requirement for health
and safety plans and files in the 1992 EC Directive to
ImplementMinimumHealth andSafetyRequirements
at Temporary or Mobile Construction Sites.

A current debate in OHS standard setting is whether
OHS regulators can take measures to require em-
ployers and other duty holders to go beyond com-
pliance with minimum standards, and to implement
comprehensive OHS management systems which
involve continuous improvement and a systems-
approach to OHS management (see Gunningham and
Johnstone 1999, and Frick et al. 2000). The debate is
most advanced in provisions for the management of
major hazardous facilities, which have largely been
enacted in reaction to major disasters. Many juri-
sdictions now require facility operators to submit a
‘safety case’ for each of its installations demonstrating
that they have evaluated risks and set up a system of
management and control to deal with the identified
risks (Kaasen 1991, and Cullen 1990, and see the
International Labour Organization’s 1993 Conven-
tion on the Prevention of Major Industrial Accidents,
and the EU Directives 82�501�EEC and 96�82�EEC
on the control of major hazard facilities).

3.2 Pro�isions Requiring Duty Holders to Seek
Expert Assistance in OHS

Occupational health services can play an important
role in supporting employers and improving their
understanding of OHS matters. The EC Framework
Directive (1989) requires employers to enlist ‘com-
petent services or persons’ to assist in the implemen-
tation of the OHS duties in the Directive and

‘to organize protective and preventive measures.’
For example, consistent with provisions in other
continental European nations, the Swedish Work En-
vironment Act requires employers to provide an
occupational health service. Most large companies
have their own occupational health services, while
joint occupational health service centers provide ser-
vices to small- and medium-sized organizations. This
continental tradition is not followed elsewhere, al-
though UK regulations and some Australian and
Canadian statutes require the appointment of ‘com-
petent persons’ or workplace health and safety officers
to assist employers to implement their OHS obliga-
tions.

3.3 Worker Participation

The nineteenth-century model of OHS regulation
typically did not require worker involvement in OHS.
There are, however, good reasons for involving work-
ers in OHS. Workers have a direct interest in OHS
because they run the major risks of injury if the law
fails to protect them. Moreover, workers often know
more about the hazards associated with their work-
place than anyone else, because they regularly work
with them. Where process standards require hazards
at work to be identified and evaluated, workers’
experience and knowledge is crucially important in
successfully completing both of these tasks.

European, Canadian, and Australian OHS statutes
have made some statutory provision for OHS commit-
tees, and for worker health and safety representatives.
Representatives generally have the right to be con-
sulted over OHS issues and to be provided with OHS
information. Some European, Australian, and Cana-
dian statutes go further, and give elected health and
safety representatives the right to require compliance
with OHS regulatory provisions and to direct that
dangerous work ceases. The EC Framework Directive
requires employers to involve workers and their
representatives in the implementation of the various
duties set out in the directive. The US OSH Act to date
has made no provision for worker participation in
OHS, although the Occupational Safety and Health
Administration’s (OSHA’s) recent proposed safety
and health program rule requires worker involvement
in the development of a safety and health program.

In contrast, in Scandinavia the worker participation
elements of the OHS regulatory system derive from
the general industrial relations system, and do not
depend on the OHS statutory framework. For ex-
ample, the Swedish Work Environment Act 1977
enshrines the concept that worker control is a critical
aspect of a healthyworking environment, and provides
health and safety representatives with extensive pow-
ers, including the right to halt dangerous processes,
and to participate in the planning of new work
premises and processes. Industrial and local agree-
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ments regulate much of the administration of OHS. In
Sweden, Spain, Italy, and Norway, the construction
industry makes provision for coverage of small work-
places by enabling unions to nominate regional safety
representatives for small workplaces (normally under
50 workers) to support the OHS initiatives by em-
ployers.

3.4 Inspection Approaches Aimed at Promoting
OHS Management Systems

In some countries, OHS inspectorates have developed
enforcement strategies that focus as much on OHS
management as on workplace hardware. For example,
in the USA, some OSHA inspection programs ab-
breviate inspections if employers can show that they
have effective safety and health programs. Under the
‘focused inspection’ program, piloted in the construc-
tion industry, if an OSHA inspector conducts an
inspection and finds an effective safety program
operating on-site, then the remainder of the inspection
will be limited to the top four hazards that kill workers
in the construction industry. If these hazards are well
controlled, the inspector concludes the inspection. If
not, the inspector conducts a complete site inspection.
Such approaches to inspection are also increasingly
being used in Europe and Scandinavia.

3.5 State Enforcement of OHS Obligations

The modern OHS inspectorates can call upon a range
of enforcement powers and, in most countries, have a
broad discretion to determine enforcement action,
including negotiating compliance using informal pro-
cesses such as education, advice, and persuasion. Since
the 1970s, inspectorates in most countries have been
given administrative sanctions, such as improvement
and prohibition notices and on-the-spot fines.

In the USA, enforcement is less discretionary, and
principally involves administrative sanctions (citations
imposing financial penalties and requiring the abate-
ment of hazards) (see Kaletsky 1997, Shapiro and
Rabinowitz 1997), with prosecution for a limited
number of intention-based offences. In other coun-
tries, the OHS inspectorates have been criticized for
not adopting a sufficiently strong approach to en-
forcement, and for relying too heavily on advisory and
persuasive approaches. Some commentators argue for
a more vigorous approach to enforcement utilizing the
‘self-regulatory’ principles of the enforcement pyramid
promoted by many regulatory theorists (see Rees
1988, Ayres and Braithwaite 1992, Chap. 2). The
challenge is to develop enforcement strategies that
deter the worst offenders, while at the same time
encourage and help most employers to comply
voluntarily. Such an approach to enforcement would
require the availability of larger financial penalties,

and an array of new corporate sanctions
(Gunningham and Johnstone 1999, Chap. 4).

See also: Employment and Labor, Regulation of;
Job Design and Evaluation: Organizational As-
pects; Occupational Health; Regulation: Working
Conditions; Workplace Safety and Health; Worksite
Health Promotion and Wellness Programs
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R. Johnstone and W. G. Carson

Offenses against the Laws of Humanity:

International Action

This article examines and analyzes the evolution of the
concept of the laws of humanity, and of the offenses
associated with it in the modern era. It traces the
varying interpretations on the precise contours of the
concept, with particular emphasis on the Martens
Clause which first appeared in the Preamble to the
1899 Hague Convention II. Although Hague Con-
vention II dealt with the laws and customs of land
warfare, the Clause’s underlying notion of transcen-
dental humanitarian principles reflected a basic com-
mitment to human dignity and welfare; a commitment
which was not conditioned on the status of the
individual (combatant or noncombatant) or on the
circumstances under which the individual’s rights and
responsibilities were to be exercised (peacetime or
wartime). This is followed by a discussion of key
turning points in the understanding of the term crimes
against humanity which encapsulates the range of
offenses associated with the laws of humanity. In this
context, the article surveys the debates surrounding
the modalities of the international community’s re-
sponse and action on the aftermath of both World
Wars, and the growing intersections between inter-
national humanitarian law (laws of war) and inter-
national human rights law. In recent years, the concept
is being reassessed, as a result of the evolving jur-
isprudence of the two ad hoc tribunals for the former
Yugoslavia (ICTY) and Rwanda (ITR) relating to
crimes against humanity and the conflict nexus re-
quirement.

1. The Laws of Humanity

The term laws of humanity refers to transcendental
humanitarian principles which ‘are common to all
human communities wherever they may be’ (Pictet
1988). To be sure, the precise list of humanitarian

principles shared by all communities irrespective of
history, level of development, and cultural traditions
is a matter of dispute. Yet the modern era has
witnessed—especially since the later Enlightenment—
a concerted effort to articulate the normative
parameters of a fundamental baseline of welfare
consistent with the preservation of human dignity.
Ironically, the first substantive endeavors in that
direction focused in an area of human activity whose
very essence is considered the denial par excellence of
humanity: warfare. The debates surrounding the
attempts to alleviate the worst excesses of armed
conflict were premised on an understanding of human
suffering which transcended borders.

One of the earliest initiatives in the area of codified
humanitarian controls appeared during the US Civil
War. The United States Army General Order No. 100,
Instructions for the Go�ernment of Armies of the United
States in the Field (Known as the Lieber Code)
expressly protected the civilian population. In ad-
dition, paragraph sixteen of the Code stipulated that
‘military necessity does not admit of cruelty—that is,
the infliction of suffering for the sake of suffering or
for re�enge, nor of maiming or wounding except in
fight’ (Hartigan 1983, Allen et al. 1996). Although
the Lieber Code was a piece of domestic legis-
lation issued in the context of a noninternational
conflict, many of its provisions subsequently influ-
enced agreements dealing with international conflicts.
For example, the 1868 St Petersburg Declaration, the
first major international agreement in which the
contracting parties agreed to renounce a particular
weapon in warfare, made similar references to un-
necessary suffering. In particular, the Declaration
recognized that the legitimate object of war (the
weakening of the enemy’s military forces) ‘would be
exceeded by the employment of arms which uselessly
aggravate the sufferings of disabled men, or render
their death inevitable’; and ‘That the employment of
such arms would, therefore, be contrary to the laws of
humanity’ (Roberts and Guelff 1989, Kalshoven
1987). Thus, causing unnecessary suffering, whether
to civilians by failing to observe the combatant�
noncombatant distinction, or to combatants by the
use of certain types of weapons, was clearly perceived
as a violation of the laws of humanity.

These concerns were not confined to the so-called
Western world. Nobuhiro Sato, a Japanese strategist
writing on military issues during the late eighteenth
and early nineteenth centuries, argued that there was a
clear rule against the killing of prisoners of war, and
that its violation constituted an inhuman act. More-
over, he pointed out that ‘in enemy land, coercing
inhabitants and plundering their food was inhuman
and that violent action was dishonourable’ (Adachi
1988). Likewise, Andres Bello, a Venezuelan jurist
who published in 1832 what is considered to be the first
modern book on international law in Latin America,
was a stronger believer in natural law principles. He
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also advocated that the object of war was the weaken-
ing of the enemy, and for that purpose combatants
were entitled to use the most effective methods and
means ‘provided they are not unlawful or contrary to
natural law.’ Concerning the issue of persons wounded
in battle, Bello emphasized that it was the victor’s
responsibility to assist them, ‘and that the laws of
humanity and honour prohibited killing or despoiling
them’ (Ruda 1988). Despite these developments, it was
not until the 1899 Hague Peace Conference that the
Martens Clause, with its reference to the laws of
humanity, reaffirmed the continuing relevance of
customary law principles in guiding state practice.

1.1 The Martens Clause

The Martens Clause was inserted in the Preamble to
the 1899 Hague Convention II with respect to the laws
and customs of war on land and read as follows (Scott
1918):

Until a more complete code of the laws of war is issued, the
High Contracting Parties think it right to declare that in cases
not included in the Regulations adopted by them, populations
and belligerents remain under the protection and empire of
the principles of international law, as they result from the
usages establishes between civilized nations, from the laws of
humanity, and the requirements of the public conscience.

The need for such a clause, drafted by the Russian
delegate de Martens, arose as a result of strong
disagreements among convention delegates on the
issue of the legal status of resistance fighters in
occupied territory. Certain delegates felt that if a very
restrictive definition of the term belligerent were to be
adopted, this would be tantamount to the criminaliz-
ation of legitimate patriotic resistance against the
invading forces. On the other hand, several delegates
argued that soldiers had a right to be protected from
potentially deadly action emanating from ‘apparently
peaceable inhabitants’ (Holls 1900).

The Martens Clause broke the deadlock and has
since been reaffirmed in all major codification efforts.
Yet despite the fact that it constitutes the most
important statement of humanitarian principles in the
corpus of international humanitarian law, its exact
significance remains a matter of dispute and there is no
scholarly consensus on its interpretation. Most
analysts seem to agree that the Clause symbolizes the
continuing relevance of customary international law
norms after the adoption of conventional (treaty-
based) law ones (Greenwood 1995). Concerning wider
interpretations, some have argued that given the
incompleteness of the treaties regulating armed con-
flict, the Clause constitutes the ultimate humanitarian
safeguard: namely, a reminder that a certain type of
conduct may be proscribed even if it is not explicitly
prohibited by a treaty (Ticehurst 1997). The latter
interpretation is definitely consistent with the spirit of

the Clause, which points to a fundamental baseline
of humanwelfare, that is to be preserved irrespective of
the contextual element, if a commitment to human
dignity is to be taken seriously. In such a context, the
term laws of humanity (or ‘principles of humanity’ in
later versions of the Clause) refers to those norms,
which prohibit means and methods not conducive to
the attainment of a legitimate military objective. It is
an attempt to balance military necessity against the
requirements of humanity (Kalshoven 1987).

2. Crimes Against Humanity

Discussion on the laws of humanity resurfaced on the
aftermath of World War I, when the victorious Allies
created a Commission on the Responsibility of the
Authors of the War and on Enforcement of Penalties.
The purpose of the Commission was to collect evi-
dence of violations of international law committed by
Germany and its Allies, and to suggest a framework
for the prosecution of those responsible. After an
exhaustive study, the majority of the Commission
concluded that the Central Powers carried out the war
‘in violation of the established laws and customs of
war and the elementary laws of humanity.’ (The
United Nations War Crimes Commission, UNWCC
1948.)

The first category of offenses could be classified as
war crimes. The second category was composed of
offenses ‘committed on the territory of Germany and
her Allies against their own nationals’ (UNWCC
1948). There was an interesting precedent concerning
the second category. During the War, when the
Turkish Government’s massacre of the Armenian
population became known, the Governments of
France,Great Britain, andRussia issued aDeclaration
denouncing these atrocities as ‘crimes against hu-
manity and civilization for which all the members of
the Turkish Government will be held responsible,
together with its agents implicated in the massacres’
(Schwelb 1946). Thus, it was the latter set of offenses
which was characterized as crimes against the laws of
humanity, that constituted the precursor to the crimes
against humanity provisions of theLondon and Tokyo
Charters. The juxtaposition of these two types of
offenses was a potentially major legal development,
since, for the first time offenses against the laws of
humanity could acquire a status under international
law that was separate and distinct from war crimes.

The Commission’s recommendations were chal-
lenged by the US delegation, which objected to the
inclusion in the report of references to the laws of
humanity. The American members argued, amongst
other things, that there were important differences
between the laws and customs of war and the laws and
principles of humanity, and that the Commission’s
responsibilities lay in the investigation of the former,
not the latter, because
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The laws and principles of humanity vary with the indi-
vidual, which, if for no other reason, should exclude them
fromconsideration in a court of justice, especially one charged
with the administration of criminal law … . A judicial
tribunal only deals with existing law and only administers
existing law, leaving to another forum infractions of the
moral law and actions contrary to the laws and principles of
humanity. A further objection lies in the fact that the laws and
principles of humanity are not certain, varying with time,
place, and circumstance, and accordingly, it may be, to the
conscience of the individual judge. There is not fixed and
universal standard of humanity. (UNWCC 1948.)

Thus, in the US view, violations of the laws and
principles of humanity were not justiciable, since they
constituted moral rather than legal infractions. It was
this position which eventually prevailed and, as a
result, no reference to crimes against the laws and
principles of humanity appeared in the text of the
Treaty of Versailles (Van Schaack 1999). However, a
very different perspective on this issue was to emerge
as a result of the World War II experience.

2.1 The Nuremberg Era and its Legacy

The atrocities committed by the Axis Powers during
World War II ensured the rapid transition of the
offenses against the laws of humanity from obscurity
to prominence. Contrary to its earlier position, the
United States did endorse the inclusion of crimes
against humanity among the offenses for which the
German leaders were to be tried by the International
Military Tribunal (IMT) in Nuremberg. Article 6(c) of
the Tribunal’s Charter defined the offense as
(Roberts and Guelff 1989):

Crimes against Humanity: namely, murder, extermination,
enslavement, deportation, and other inhumane acts com-
mitted against any civilian population, before or during the
war, or persecutions on political, racial or religious grounds
in execution of or in connection with any crime within the
jurisdiction of the Tribunal, whether or not in violation of the
domestic law of the country where perpetrated.

Three elements of the definition clearly stood out:
(a) ‘before or during the war;’ (b) ‘against any civilian
population’, and (c) ‘whether or not in violation of the
domestic law of the country where perpetrated.’

The first element clearly implied that certain in-
humane acts constituted international crimes not only
in time of war but also during peace. This idea coupled
with the reference to the irrelevance of whether such
an offense constituted a crime under the law of the
country where it was committed, meant that perpe-
trators could be held criminally responsible under an
international law, regardless of domestic-law pro-
visions to the contrary. This could pose a very serious
threat to the idea of national sovereignty. However,
this potentially revolutionary development was
grounded by the definition’s requirement that these

acts had to be connected with any crime within the
jurisdiction of the Tribunal, i.e., crimes against the
peace, and�or war crimes. What came to be known as
the war or conflict nexus requirement severely limited
the scope of crimes against humanity.

The second element meant that any civilian popu-
lation came under the protection of the provisions
relating to crimes against humanity, regardless of its
status vis-a� -vis the perpetrator, including the civilian
population residing in the perpetrator’s country.
According to the UNWCC, there are two types of
crimes against humanity: ‘crimes of the ‘‘murder-
type’’ such as murder, extermination, enslavement,
deportation, etc., and ‘‘persecutions.’’ With regard to
the latter the provision requires that they must have
been committed on political, racial or religious
grounds’ (the so-called discriminatory element). Un-
doubtedly, the reference to any civilian population
constituted a subversive of state sovereignty devel-
opment.

Finally, the third element exemplified—as afore-
mentioned—the growing belief that certain acts vio-
lative of elemental notions of human dignity could
not enjoy immunity from the international prose-
cution even if legal under domestic law (UNWCC
1948).

Despite its subsumption under war crimes, and the
debates surrounding its conceptual contours, the term
crimes against humanity had an immediate effect on
the quest for a postwar normative framework. The
international community determined—in the words of
the UN Charter—‘to reaffirm faith in fundamental
human rights, in the dignity and worth of the human
person’ specified one of the United Nations’ goals as
the promotion and encouragement of human rights.
Any major commitment to the promotion of human
rights was inherently subversive of state prerogatives:
by subjecting the behavior of national governments
towards their own populations to international scru-
tiny, the international community was challenging the
basic parameters of the Westphalian order. The first
major manifestations of this trend were: (a) the
adoption, by the UN General Assembly, of the
Universal Declaration of Human Rights (UDHR)
without dissenting vote; and (b) the signature of the
UN Convention on the Prevention and Punishment of
the Crime of Genocide. The former, which is the
foundational document of the modern era of human
rights, was proclaimed by the General Assembly ‘as a
common standard of achievement for all peoples and
all nations.’ Although it provided for no enforce-
ment mechanisms, the intrusive nature of the human
rights discourse was to signal the beginning of a
new era. The latter’s importance went well beyond
the fact that it constituted the first UN-sponsored
human rights treaty. According to Article I of the
Convention, the crime of genocide was the first crime
against humanity to be delinked from the conflict
nexus requirement (‘… genocide whether committed
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in time of peace or in time of war, is a crime under
international law …’). Moreover, it was the first crime
against humanity which could be committed by both
State and non-State agents. These developments
pointed to the importance of the substantive inter-
section between the laws of war and international
human rights law.

3. Recent De�elopments

The laws of war and international human rights law
have traditionally addressed separate sets of issues: the
former has been concerned with the treatment of
combatants and noncombatants by their opponents
in wartime (including the methods and means of
warfare), while the latter has been concerned with the
relationship between states and their own nationals in
peacetime, as well as in cases of public emergency. Yet,
despite their differences, both bodies of law share a
fundamental commitment to human welfare, irres-
pective of the circumstances under which challenges to
that welfare may emerge, and of the particular
identities of the potential victims.

This shared commitment is best encapsulated in the
aforementioned Martens Clause, and has deepened
primarily as a result of the exponential growth of
human rights law in the post-1945 period. A good
example is Article 3, common to the 1949 Geneva
Conventions. This article refers to a minimum set of
humanitarian standards applicable to noninter-
national conflicts. It stipulates that people who, for a
variety of reasons, are not involved in the conflict
‘shall in all circumstances be treated humanely, with-
out any adverse distinction’ of any kind. In some of its
key provisions, the influence of the human-rights
perspective is clearly in evidence. The references to
unconditional humane treatment reflect Article 2 of
the UDHR; the references to the prohibition of cruel
treatment and torture, as well as those relating to
outrages upon personal dignity, reflect Article 5 of the
UDHR; and the references to all indispensable judicial
guarantees reflect Article 10 and Article 11, Section 1
of the UDHR (Allen et al. 1996).

After genocide (itself an offspring of the crimes
against humanity provision of the Nuremberg Char-
ter), no other concept is more firmly anchored in both
bodies of law than crimes against humanity. Recent
developments have only served to strengthen these
connections. The serious violations of international
humanitarian law witnessed in the territories of the
former Yugoslavia and Rwanda prompted the in-
ternational community into action. For the first time
since the Nuremberg and Tokyo Tribunals, the in-
ternational community established ad hoc inter-
national tribunals to deal with these types of offenses.
The United Nations Security Council established the
ICTY and the ITR with resolutions 827 (1993) and 955
(1994) respectively. Although both Tribunals have

jurisdiction over crimes against humanity, and both
list the same prohibited acts, there are substantive
differences in the language used. In the ICTY Statute,
crimes against humanity are the enumerated acts
‘when committed in armed conflict, whether inter-
national or internal in character, and directed against
any civilian population’; while in the ITR Statute,
they are the same acts ‘when committed as part of a
widespread or systematic attack against any civilian
population on national, political, ethnic, racial or
religious grounds.’

As these passages indicate, the concept has evolved
considerably since the Nuremberg Trial. Three issues
clearly stand out: first, that there is no international
war nexus requirement; crimes against humanity
can occur during noninternational conflicts (ICTY
Statute). Second, that crimes against humanity can
occurduringpeacetimesituations(ITRStatute).Third,
that the widespread or systematic attack requirement
is considered as a key element of the offense, but the
discriminatory aspect is considered as a requirement
for all crimes against humanity, not those of the
persecution type alone (ITR Statute) (Meron 1998,
Fenrick 1999). Moreover, the evolving jurisprudence
of the two Tribunals has clarified important rules of
customary international law. For example in the Tadic
case, the ICTY stated that ‘It is by now a settled rule
of customary international law that crimes against
humanity do not require a connection to international
armed conflict. Indeed … customary international law
may not require a connection between crimes against
humanity and any conflict at all.’

Yet not all judicial pronouncements have been well
received by the scholarly community. While the
delinking of crimes against humanity from the war
nexus requirement was widely considered as long
overdue, the ICTY has been criticized on other fronts.
In particular, the Tribunal has been faulted for its view
that the discriminatory element was a requirement for
all crimes against humanity, instead of being confined
solely to the persecution-type of offenses (Meron
1998, Fenrick 1999).

The recently adopted Rome Statute of the Inter-
national Criminal Court (July 1998) constitutes the
latest development in this situation. It is the first treaty
text which provides a rather comprehensive treatment
of the term. Article 7 of the Statute defines crimes
against humanity as ‘any of the following acts when
committed as part of a widespread or systematic
attack directed against any civilian population, with
knowledge of the attack.’ The list of prohibited acts
includes all those listed in the ICTY�ITR Statutes
(with some further refinements), and two additional
offenses: the enforced disappearance of persons, and
apartheid. At this stage, what is emerging from the
Rome Statute’s definition is a confirmation of both the
severance of the term from any type of conflict, and of
the discriminatory element’s association with perse-
cution-type of offenses only.
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4. Concluding Remarks

The controversy surrounding the conceptual contours
of crimes against humanity continues. Some analysts
have argued that the way to deal with the conceptual
ambiguities and the decreasing differentiation between
crimes against humanity and war crimes, is to replace
the latter term with the former (Green 1997�98). This
view has been criticized on several grounds, the most
important being that inwar, death or injury of civilians
is not unlawful, if occurring in the context of an attack
against a legitimate military objective (Fenrick 1999).
Yet, the fact that such a view is seriously proposed is
indicative of the way in which the term has evolved in
the modern era. It is a development which can not be
fully understood or appreciated, save in the context of
the growing influence of international human rights
law. After all, the term laws of humanity refers to
transcendental humanitarian principles not dependent
on particular circumstances. It is a message reflected in
the reconceptualization of crimes against humanity,
the generic term encompassing the offenses against the
laws of humanity. It is both promising and slightly
ironic that the more the term evolves, the more it
seems to reconfirm the need to transcend contextual
factors, and reaffirm the international accountability
of perpetrators of inhumane acts.

See also: Civil Liberties and Human Rights; Human
Rights, Anthropology of; Human Rights in Inter-
cultural Discourse: Cultural Concerns; Human
Rights: Political Aspects; War: Causes and Patterns;
War Crimes Tribunals
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Old Age and Centenarians

Whereas it is obvious that an individual must have
lived 100 years in order to be called a centenarian,
there is little consensus about the definition of the
characteristics of old age or the chronological age
associated with its average onset. Classification of old
age is based variously on sociodemographic charac-
teristics (e.g., retirement), biological and health factors
(onset of physical decline,multimorbidity, and frailty),
and subjective age identification. Depending on
country, culture, birth cohort, and idiosyncratic
factors, the period of old age could extend over 20 to
40 years of an individual’s life (e.g., age 60 to 100�).
Cultural and scientific knowledge about old age and
centenarians lags behind demographic changes such as
increased average life expectancy and the expansion of
the population over age 60 in many countries. We
know relatively little about normative and differential
psychological change during old age and even less
about predictors of longevity.

1. Is Old Age One or More Life Phases?

Several authors propose that it might be appropriate
to consider old age as involving not one but several life
phases. Some researchers distinguish the Young Old
from the Old and the Oldest Old (e.g., Neugarten 1974,
Suzman et al. 1992) whereas others refer to a Third
Age and Fourth Age (e.g., Laslett 1991, Baltes 1997,
Baltes and Mayer 1999).

What is the basis of these proposed classifications?
Neugarten (1974) coined the termyoung old to identify
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a group of retirees that was not so much identifiable in
terms of chronological age but rather by their rela-
tively good health status and social engagement. Based
on demographic features, Suzman et al. (1992) identi-
fied 85 years of age as the criterion of membership in
the oldest old category. The population over age 85,
unlike any other age strata, is typically characterized
by a unique excess of women over men, higher levels
of comorbidity and institutionalization, and greater
consumption of medical and care services. Individuals
born between 1890–1915 who comprise the oldest old
observed in 2000 also exemplify a set of characteristics
that are cohort-specific: for example, they have a lower
level of education compared with subsequent cohorts,
and a higher likelihood of longterm widowhood.

The term Third Age was used in the title of Les
Universite� s du Troisie� me Age in France in the 1970s,
and later in 1981 at Cambridge University to charac-
terize a program designed for an older (senior) group
of students with the end-purpose not being pro-
fessional entry but rather lifelong personal education
(Laslett 1991). Laslett described the Third Age as an
era of personal achievement and fulfillment and the
Fourth Age as an era of final dependence, decrepitude,
and death. In Baltes’ (1997) use of the distinction, the
criterion is a dynamic and changing one. He proposes
that the onset of the Fourth Age be considered as the
chronological age where 50 percent of the birth cohort
has died. At that age, processes of biological aging can
be expected to be predominant in the aging process.

At the end of the 1990s, a number of cross-sectional
and longitudinal studies began to focus not only on the
demographic, health, and social distinctions between
the proposed phases of old age, but also on possible
differences in psychological profiles. Examples include
representative surveys such as Asset and Health
Dynamics of the Oldest Old (AHEAD: Soldo et al.
(1997), the Berlin Aging Study (BASE: Baltes and
Mayer 1999), Danish Twin Study (Andersen-Ranberg
et al. 1999), and the Swedish Adoption�Twin Study of
Aging (SATSA: McClearn et al. 1997). Although
centenarians have become a target group for bio-
demographers (e.g., Vaupel et al. 1998), well-designed
psychological studies of representative samples of
centenarians were rare in the year 2000.

2. Central Theoretical Questions about Old Age

Psychological theory and research on old age has been
shaped by three general goals (see Aging, Theories of):

(a) to map trajectories of change in specific domains
of psychological functioning during old age (e.g.,
cognition, personality, and social behavior) and de-
termine processes underlying change;

(b) to determine the sources of observed hetero-
geneity in psychological functioning and longevity in
individuals over the age of 70 years; and

(c) to understand systemic interdependencies across

domains of functioning and subgroup differences (see
Differential Aging).

Historically, the prime focus has been to determine
average patterns or trajectories of within person
(intraindividual) change over time (aging) in terms of
level, direction, and rate. Research questions have
centered on factors linked to the onset and rate of
decline as well as asking whether decline goes hand in
hand with structural dedifferentiation (e.g., reduced
complexity) or structural disorganization (break-
down).

2.1 Proposals about Trajectories of Change

Although decline is the expected trajectory of change
in old age, there are several proposals about differences
in the nature, rate, and onset of decline. To begin, it is
considered important to separate decline trajectories
that are pathologically determined from those that are
normative (i.e., usual and age-related) and to de-
termine to what extent interventions (e.g., memory
training, social contact) can modify the onset and rate
of decline (e.g., Rowe and Kahn 1987). Analogous to
the study of early versus late (delayed) development or
maturation in early life, there is an interest in the
identification of factors linked to the delayed onset of
multiple negative changes in old age (e.g., compression
of morbidity; see Fries 1980). Death-related trajec-
tories (terminal decline) have been distinguished in
intellectual functioning and some indicators of per-
ceived well-being (e.g., subjective health, depressivity;
see Berg 1996). These decline trajectories are larger
and qualitatively different from normal age changes
and occur during a window of 5–7 years before death.
Birren and Cunningham (1985, p. 23) suggested that
terminal decline represented the emergence of a
cascade of structural change.

Trajectories reflecting a relative maintenance of
functioning and delayed decline have been labeled
‘successful aging.’ These provide insight into what
might, in principle, be possible for increasing numbers
of older persons, given the evolution of social and
cultural environments supportive of old age (Baltes
1997). Baltes characterized successful aging as the
potential to maximize the gains of a long life and
minimize the losses inherent in old age (see Human
De�elopment, Successful: Psychological Conceptions).
Successful aging is indicated by high life quality,
subjective well-being, relative good health, and long-
evity. Rowe and Kahn (1997) suggested that these
outcomes reflect the interrelationships of three com-
ponents: low risk of disease and disease-related
disability; high cognitive and physical functional
capacity; and an active engagement with life (especi-
ally positive interpersonal relations and productive
activity).

Do trajectories of change differ among domains of
psychological functioning in old age? Research pub-
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lished until 2000 suggests that, at least up to the early
eighties, cognitive functioning is more vulnerable to
decline than is the case for other areas of psychological
functioning such as personality, well-being, or social
relationships (Baltes and Mayer 1999; see Cogniti�e
Aging and Personality De�elopment in Adulthood). A
multitude of training and intervention studies have
shown that although some aspects of cognitive decline
can be alleviated or compensated, it is not possible to
restore performance on cognitive tasks involving
memory or perceptual speed to levels that might have
been achieved by individuals when they were younger
(see Aging and Education). Personality dispositions are
thought to show structural and interindividual sta-
bility at least into the late seventies. Analyses of large
cross-sectional and longitudinal samples of individuals
aged 35–84 years suggest age-related changes in the
expression of the five major personality dispositions:
age gradients for Extraversion, Neuroticism, and
Openness are generally negative, and those for Agree-
ableness and Conscientiousness are positive (e.g.,
McCrae et al. 1999). Proposals about changes in
subjective and emotional well-being in the period of
very old age are inconsistent (e.g., Diener et al. 1999).
Whereas well-being may be sustained in the Third
Age, the Fourth Age appears to be a phase of life that
places great demands on the self-regulatory capacities
of individuals.

2.2 Heterogeneity in Old Age

Gerontologists and lifespan theorists generally assume
that interindividual differences are due to the cumu-
lative effects of biogenetic, health, and personal life
history factors. This assumption opens a realm of
questions about the distribution of interindividual
differences and whether this distribution expands or
contracts in range in old age. Three positions on these
questions reflect different lenses on the forces of
heterogeneity across the life course.

The first position argues that early adult life is a
phase when within-cohort heterogeneity expands
greatly, and that the consequences of this expansion
are maintained for the rest of life. Young adulthood,
for example is a life phase that stimulates the initiation
of a wide range of life courses in terms of education,
work, family, and health behaviors (e.g., Elder 1998,
Vaupel et al. 1998). The second position suggests that
interindividual heterogeneity may increase with age
(e.g., Dannefer 1988). The combined effects of unique
experiences over many years should magnify
differences between individuals. Genetically-based
differences would also have had more time to be
expressed and to contribute to divergence. Moreover,
older adults, somewhat freer from social constraints,
might be more likely to select their own courses of
action. Counter to these two positions is a third
proposal that, at least among the oldest old, we may

observe reduced heterogeneity for those aspects of
functioning that predict longevity because of selective
survival (see Sect. 3, however).

2.3 Subgroup Systemic Differences in Functional
Profiles

Gerontological researchers have long searched for
subgroups exemplifying patterns of aging associated
with differential survival, pathology, and lifestyle (e.g.,
Williams and Wirths 1965). Underlying this search is
the concept that, over time, subgroups reflect the
systemic operation of different combinations of
psychological profiles. Early ideas about successful
and less-successful lifestyles, and subgroups of normal
versus pathological agers have been advanced in
subsequent research with representative samples (e.g.,
Rowe and Kahn 1997). Smith and Baltes (1997), for
example, reported nine subgroups extracted from the
Berlin Aging Study, four reflecting different patterns
of desirable functioning and five less desirable
functioning. The relative risk of membership in the less
desirable profile groups was 2.5 times higher for the
oldest old than for those aged 70–84, suggesting a
systemic transition in psychological functioning in the
Fourth Age. It is an open question whether
centenarians share a common profile of psychological
characteristics (e.g., intellectual abilities, personality
characteristics, lifestyle behaviors, belief systems) that
contribute to and afford adaptation to a long life.

3. Research Issues

Researchers interested in understanding the processes
underlying trajectories of change and subgroup
differences in old age are faced with the difficult task of
separating the effects of several explanatory sources:
factors that are age-related, pathological, death-
related, cohort-related (see Life Course: Sociological
Aspects), and factors associated with sample selectivity
and selective mortality.

In research design, chronological age is often used
as a proxy for the time interval required for change to
occur, and researchers translate their findings about
change (or age differences in cross-sectional studies)
into age functions or age trajectories. Some processes
of change in old age, however, may instead be time-
dependent (e.g., require a certain length of time to
occur) or death-related (e.g., co-vary with factors
associated with distance from death). Self-regulation
is an example of a time-dependent process: Time is
required to adjust to a life event or new health-related
constraint. Some time-dependent processes may also
interact with age (e.g., the young old and oldest old
may differ in adaptation or recovery time).

The extent to which selective survival represents
alternative explanations for observed group differ-
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ences in cross-sectional and longitudinal designs
is a general problem of research on advanced old age.
Selective survival effects can be manifested in means,
variances, and the patterns of intercorrelations be-
tween variables, and will appear for all variables that
co-vary with the variables on which the selection is
defined (Nesselroade 1988). For each year above
average life expectancy, individuals who survive rep-
resent a proportionately more select subgroup of their
birth cohort. Because data on the nonsurviving
members of the cohorts are usually not accessible, we
do not know whether the selection effects nullify,
create, or diminish observed differences. With regard
to gender, the suspicion is that the ‘structural’ com-
positions of samples of older men and older women
differ because of gender differentials in longevity
(Smith andBaltes 1998). Comparedwith olderwomen,
samples of older men are probably more positively
selected on factors that contribute to longevity (es-
pecially sex-specific factors). Precisely what these
factors might be is an open question (see Wachter and
Finch 1997).

The selective survival component clearly sets a
constraint on the interpretation of findings about age
and gender differences in the period of very old age. A
further constraint is introduced by sample selectivity
(i.e., the question whether the younger and older men
and women who agreed to participate in the study
represent the heterogeneity of their respective sur-
viving population subgroups). Sample selectivity is a
particular issue in many studies of centenarians. If
researchers screen for dementia, the psychological
profiles that are reported from many studies only
reflect cognitively well-functioning centenarians (esti-
mated dementia prevalence at age 100 is 40–60
percent). Furthermore, time of data collection to-
gether and cohort-specific experiences make it difficult
to generalize findings about predictors of longevity.

4. Future Directions

Ideally, we need a combination of experimental work
and multiwave longitudinal data collected over many
years, indeed until the deaths of all participants, in
order to understand fully the mechanisms and pro-
cesses of psychological change in old age. Longitudinal
studies should be designed so that time intervals
between measurement are age-appropriate: A 7-year
interval might be sufficient to observe significant
change in the seventies, but will contribute to sample
attrition due to mortality among 90-year-olds. A new
set of studies that follow individuals 90� years of age
until their death and collect extensive information
about psychological functioning would provide valu-
able information about possible trajectories of change
that distinguish centenarians from their long-lived
peers who die prior to age 100. As we begin to
understand more about the sources and consequences

of different psychological change trajectories, we will
be in a better position to intervene in the cultural and
social context of old age. Revised social judgments
about autonomy and dependency in old age (M. M.
Baltes 1996) and the creation of supportive life
environments to compensate for personal frailty may
well contribute to higher life quality and a longer life in
the Fourth Age of the future (e.g., Baltes 1997,
Olshansky et al. 1998; see Ecology of Aging).

See also: Aging and Health in Old Age; Ecology of
Aging; Life Course: Sociological Aspects; Lifespan
Development, Theory of; Lifespan Theories of Cog-
nitive Development; Personality Development in
Adulthood; Plasticity in Human Behavior across
the Lifespan; Well-being (Subjective), Psychology of
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Olfactory System

The olfactory system belongs to the chemical senses
(smell, taste). We are dealing here with a sensory
system whose receptive field is situated in the upper
part of the nose and whose information is taken up
and transmitted via a CNS protrusion, the olfactory
nerves, or olfactory bulb. This sensory function
essentially serves the purpose of self-preservation by
enabling individuals to recognize food, assess its
quality, and receive warning signals (burnt smell,
poisons). The stimulus threshold is extremely low
in humans, and yet humans are poor smellers com-
pared with animals. The stimulus threshold varies
considerably according to the nutritional status.

The nerve fibers of the olfactory system are spread
much wider in the CNS than is the case with any other
sensory system. The olfactory system exerts an es-
sential part of its influence on subcortical centers like
the limbic system. Thus, smell has a high emotional
component, which accounts for its great social im-
portance. This explains why olfactory impressions are

used to express behavior patterns in all languages. In
German, for example, the expression Ich kann Dich
nicht riechen (I cannot smell you) means ‘I don’t like
you.’

Humans have special inherited and acquired prefer-
ences (hedonics). Thus, for example, the smell of a
forest elicits a positive emotion in many people,
whereas negative feelings are associated with the smell
of isobutyric acid (sweat).

Because of the broad spread of the secondary and
tertiary olfactory fields in the CNS, an odorant can
evoke its strong conscious reaction only initially; the
sense of smell must then adapt rapidly to be ready for
new odorants, and we lose the perception.

Apart from the olfactory sense for self-preservation,
referred to henceforth as the ‘classical olfactory
system,’ the nose has a second chemical sense that long
received little attention in humans: the vomeronasal
organ or system. Its purpose lies in the perception of
pheromones within the sexual sphere and thus in the
propagation of the species as well as in signaling and
controlling aggressions. While hormones distribute
messages within the body, pheromones take over
communication to the outside (Jellinek). Little is
known about the neuronal pathways and connections
of the vomeronasal system. An intensive and exclu-
sively subcortical process is probably involved, which
means that we are not consciously aware of the
stimulation of this organ. As with the classical ol-
factory sense, marked hedonics also exist here that are
controlled by the immunological system.

1. Anatomy of the Classical Olfactory System

The zone of smell of the classical olfactory system in
the nose lies in the upper part of the nasal cavity. It
covers an area of about 5cm on either side of the nose,
specifically in the region of the superior nasal conchae,
the septum and the ethmoid bone (Fig. 1). This region
harbors about 100 million bipolar olfactory cells in
humans (220 million in dogs). The sensory epithelium
also contains stem cells with the lifelong capacity for
replacing olfactory cells that have died. The peripheral
processes of the bipolar sensory cells rise to the
mucosal surface (Fig. 2). They bear up to 1,000 hairs
(cilia) on which the primary contact takes place
between aromatic molecules and receptors. The hairs
differ in length among the various organisms. The
longer the hairs, the more points of contact for the
aromatic molecules. Organisms with long sensory
hairs are therefore described as macrosmatic, those
with short ones as microsmatic. The hairs must be
moistened constantly so as not to be destroyed by
desiccation. The olfactory zone thus has special
mucous glands which, in contrast to other glands in
the nose, do not form proteolytic enzymes. Odorants
would otherwise be broken down into substances with
a different smell prior to contact with the sensory cells.
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Figure 1
Anatomy of the nose with the olfactory zone

The aromatic molecules dock at special receptor
proteins situated on the hairs. These proteins activate
signal proteins (G proteins) which in turn trigger a
cascade that sends an electric signal (action potential)
along the central process of the cell to the bulb of the
olfactory nerve (Reed 1992). This bulb contains cell
accumulations (granules), each granule corresponding
to a specific receptor molecule (Reed 1992). The
expression of the specific olfactory receptor proteins is
genetically determined (Buck and Axel 1991), one
gene encoding each receptor molecule. Altogether, we
possess about 1,000 different olfactory receptors.

Approximately 1 percent of our genes are used here,
which corresponds to the largest family of genes found
in humans. This underscores the profound importance
of the sense of smell in man (Axel 1995).

There are about 30,000 odorants. Humans can
recognize about 3,000 of these but only differentiate
300. We have a poor memory for smells, a much
poorer olfactory than visual memory. Thus, we can
only remember about 20 odorants.

Odorants must be volatile and lipid-soluble, other-
wise they cannot be perceived. However, perception
does not take place solely in the area of the olfactory
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Figure 2
Detail of the olfactory mucosa with ciliated bipolar sensory cells. The cilia differ in length. (a) cilia in microsmatic
organisms (for example, humans); (b) cilia in macrosmatic organisms (for example, dogs, eels, salmons)

sensory cells. Thus, it is possible to distinguish between
odorants that excite the olfactory system almost
exclusively, for example, coffee, cinnamon, tar, or the
scent of roses, and odorants that stimulate both the
olfactory system and fibers of the sensory trigeminal
nerve in the nose, for example, menthol or camphor
(sensation: cool) or formalin and vinegar (sensation:
pungent). In addition, there are odorants that stimu-
late both the olfactory system and taste fibers on the
base of the tongue, for example, pyridine (sensation:
bitter) and chloroform (sensation: sweet).

2. Anatomy of the Vomeronasal System

The vomeronasal organ is situated in the anterior and
lower mucosal areas of the nasal septum (Fig. 3). It
comprises a 2–8mm pouch with a diameter of 0.2–
2mm. The numerous mucous glands opening into this
pouch ensure constant irrigation. At the end of the
pouch there are elongated sensory cells with small
mobile saccules resembling handles. Numerous blood
vessels and nerve fibers are situated basal to this cell
layer. The precise spread of these fibers and of the
information thus transmitted to theCNS is not known.

However, stimulation of the vomeronasal organ is not
perceived consciously.

The vomeronasal organ develops between the 37th
and 43rd prenatal day in humans (Smith and Bhat-
nagar 2000). At this time, it is morphologically
identical to its counterpart in animals, for which
chemosensory activity has been demonstrated. Its
structure changes between the 12th and 14th week.
The mucosal cells develop cilia and lose contact to
nerves. Thus, there are discussions as to whether the
organ loses its function in humans at a very early
stage, that is, in infancy. However, some findings
(Monti-Bloch et al. 1998, Grosser et al. 2000) have
demonstrated that the vomeronasal organ can be
stimulated directly and specifically by a pheromone in
adults (see below).

3. Measuring Methods

Odorants of graded concentration (e.g., ‘Sniffin’ sticks,
butanol test (Gudziol) are inhaled to test perception
within the scope of the classical olfactory system
(Hummel et al. 1997). The results are based largely on
subjective data. Since this leaves open the possibility
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Figure 3
Anatomy of the nasal septum

of simulation and aggravation, expert opinions always
require clarification by taste tests with substances that
can only be smelled (e.g., peppermint solution) or by
objective examination procedures. In the objective
smell test, an odorant is introduced into the nose by
pulsed application, and the brain waves are measured
via the vertex synchronous to inhalation. The evoked
test curve obtained by summation indicates the ac-
tivation of the olfactory system—but not necessarily
the perception of the odorant—in the cerebral cortex.
Moreover, no qualitative statements can be made on
the question of whether an odorant is perceived as
such.

4. Physiology of the Classical Olfactory System

Very complex apparatuses were used to investigate the
threshold of the classical olfactory sensation. It is
1–2�10−��mol�l in humans and 2�10−��mol�l in eels.
From the fact that only 10 molecules excite a receptor
cell and 40 trigger a smell perception, it may be
calculated that the olfactory system of the eel will be
stimulated by even a thimbleful of rosewater poured
into 16 times the amount of water in Lake Constance
and well distributed (Jung 1994). This good olfactory
sense of fish surely also explains why a salmon usually
finds his home river. It probably smells its specific

odorants, and this should give us at least some idea of
the impact our water pollution has on the olfactory
system of fish.

Measurements have shown that the olfactory thres-
hold changes significantly in relation to the nutritional
status. Thus, the threshold is 1–2�10−��mol�l in a
fasting state and rises to 3.5–5.5�10−��mol�l after a
meal. The biochemical basis for this threshold vari-
ation is the sugar content in the blood. Sugar is the
nutritive substance of the CNS. It makes sense for the
olfactory threshold to differ in the fasting state: hungry
humans and animals require a good olfactory sense for
self-preservation, since they must hunt for ‘prey’ or
use the olfactory organ for orientation (salmon fast
when returning to their home river; their olfactory
sense is thus optimal).

5. Physiologically-based Cooking

One of the secrets of the famous art of modern French
cooking (nou�elle cuisine) is to maintain the fasting
state and thus the good olfactory sense of the guest by
serving very small portions in the individual courses. It
is especially important to go easy on sweet foods and
to serve dry sherry as an aperitif, for example. Sweet
foods should only be consumed as a dessert. Con-
versely, serving a sweet aperitif, for example, port wine
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or a rich appetizer can mask the taste of a poorly
seasoned dish.

There are individuals with a particularly keen
olfactory sense. They are usually highly paid for testing
wines and other luxury items like coffee or tea or may
also work as perfumers. On the other hand, there are
people who cannot perceive certain odorants. There
are, for example, such specific, genetically determined
anosmias for isobutyric acid (sweat), hydrogen cy-
anide (bitter almond), and the scent of freesias. More
than 80 specific anosmias have been identified thus far.

Contrary to subjective reports by women, no change
has been detected in the classical olfactory sense during
the menstrual cycle (Hummel et al. 1997).

In 1986 National Geographic magazine published an
article on the sense of smell in humans. For illus-
tration, they included six encapsulated odorants to be
identified after being released by rubbing. This evolved
into a gigantic global smell test with 1.5 million
participants. Some of the results are physiologically
significant. The test clearly demonstrated, for example,
that men have a poorer sense of smell than women
(something women have always said). This difference
is enhanced in old age. The olfactory sense is best at
the age of 20 and declines continuously with age
(about 40–50 percent by the age of 80). On the other
hand, the ability to smell the scent of a rose hardly
decreases at all. Roses are, therefore, a suitable present
for older people. Smokers consider themselves poor
smellers and they are quite right.

Different odorants trigger completely different phy-
sical reactions in humans. The scent of jasmine and
lemon increases alertness, while that of lavender and
roses have a calming effect.

A Japanese company introduces a lemon scent into
their air conditioning system in themorning to increase
motivation, the scent of roses at noon to calm tempers,
and different wood fragrances in the afternoon to
mobilize energy reserves (PM 1�1990).

Buying behavior can also be stimulated. Adding
aromatics to the air lengthens customers’ shopping
time by 16 percent, makes them 15 percent more
willing to buy, and increases sales by 6 percent (Sto� hr
1995).

There are many secretory glands in the olfactory
zone of the nasal mucosa. Their primary function is to
moisten and thus protect the cilia of the olfactory cells,
but they also rinse out odorants. Thus, the organ of
smell very quickly regains its readiness for a new
stimulation. The olfactory sense adapts very quickly
though to odorants that are present constantly. In
other words, an odorant is no longer perceived as such
after a few minutes. A dog that has taken up a trail
must, therefore, run in zigzags, since he would other-
wise lose the scent by adaptation of his olfactory sense.
This also applies to perfume users. A person smelling
a perfume will no longer perceive it after a short time
if the wearer remains at a constant distance.

Hedonics are understood to be the assessment of

smell sensations. They can be positive or negative but
differ from organism to organism and also among
members of the same species. Thus, the smell of decay
is negative for humans but positive for vultures.
Europeans value the smell of pizza spices more highly
than that of soybean oil. The opposite is true for
Asians. Hedonics can be inherited (smell of decay) and
acquired and are already passed on during gestation.
Fetuses are known to react to olfactory stimuli in the
mother after the 28th week of pregnancy. Thus,
newborn rabbits already show a selective preference
for the food their mothers preferred.

6. Physiology of the Vomeronasal System

The literature on the anatomy and physiology of the
vomeronasal organ in humans is extensive and in part
extremely controversial. Thus, Shoyi et al. found that
the vomeronasal system has very high sensitivity to
various stimulating substances, though the sensory
cells in the nasal pouch do not possess distinct cilia like
the olfactory cells of the classic olfactory system. In
contrast, Smith andBhatnagor (2000) already detected
a transformation into ciliated cells in infancy. On the
one hand, a physiological receptor function has been
negated in man (Trotier et al. 2000). On the other
hand, women randomized in a double-blind manner
reacted specifically to the male pheromone andro-
stadienone when applied to their vomeronasal organ
in picogram quantities. Direct application of the
female pheromone pregna-4,20-diene-3,6-dione
(vomeropherin PDD) to the vomeronasal organ of
men elicited a significant and dose-dependent para-
sympathomimetic reaction and also decreased serum
LH and testosterone (Monti-Bloch et al. 1998). The
threshold for pheromone detection is extremely low in
animals. Hence, a male silk moth will find a female
even at a distance of 10km, though not if it is sitting
under a glass bell. Asmentioned above, the stimulating
substances of the vomeronasal system are phero-
mones, androstenone, and androstenol being among
those found in humans. They are formed in the
nasolabial groove, the axilla, the mammillae and the
sexual organs. We do not perceive consciously their
stimulation of the vomeronasal organ. If we think we
are smelling pheromones, these are bacterial break-
down products of the respective substances, for
which we also develop marked hedonics. Famous in
this connection is a letter Napoleon wrote to his wife,
Josephine, requesting that she no longer wash herself
because he was coming home from the field.

Pheromones control not only sexual activity but
also aggressive behaviors among conspecifics (Dulac
2000). Dogs mark their territory, for example. Smell-
ing pheromones is particularly important for newborn
creatures, especially while still helpless, for example,
blind animals. They smell their mother’s mammary
glands via pheromones. Kangaroo babies are very
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small creatures at birth. Guided by pheromones, they
find their way unaided to the mother’s pouch, where
the mammary glands are situated.

Hedonics for pheromones are controlled genetically
(Wedekind and Penn 2000, Wedekind and Furi 1997).
They are influenced by the immune system. Thus,
hedonics for the pheromones of a partner are known
to be all the more positive, the greater the difference
between the immunocompetence of a couple, as
measured by the major histocompatibility complex.
This is nature’s attempt to prevent marriages between
brothers and sisters. Hedonics has been found to
undergo a reversal in the course of pregnancy, during
which time a previously preferred partner is not very
attractive. This effect is biologically understandable.
The reversal only lasts as long as the pregnancy.
However, women taking oral contraceptives also show
a reversal of hedonics, and this circumstance harbors
an implicit threat to their partnership.

7. Encyclopedia and Definition of Olfactory
Disorders

Normosmia: normal sense of smell
Anosmia: total absence of the sense of smell
Dysosmia: partial impairment of the sense of smell
(hyperosmia, hyposmia)
Anosmia and Dysosmia: specific, genetic: lack of
receptor proteins
Respiratory: – marked deviations of the nasal

septum
– turbinate hyperplasia
– mucosal swelling (for example, in

colds)
– nasal polyps
– tracheotomized patients

Epithelial: – drying of the nose (ozena)
– exogenous noxae (cadmium, chromic

acid, butylene glycol, benzoic acid,
hydrogen selenide (sometimes even
one breath of a noxa will
permanently destroy the sense of
smell)

– overgrowth of the olfactory
epithelium by normal nasal
mucosa

Neural: – virus infections, especially those
associated with the common cold
(rhinoviruses, coronaviruses,
adenoviruses)

– traumas in an anteroposterior (for
example, boxing) or posteroanterior
(falling on the back of the head)
direction that shift the brain
tangentially to the skull
base, rupturing the olfactory
nerve fibers at the point where
they pass through it (Fig. 1)

Endocrine: – Cushing’s syndrome, hypothyroidism,
diabetes, B12 deficiency

Central: – traumas, tumors, influenza
infection, meningitis

Parosmia: smelling a substance that is not there;
The affected individual knows that the
substance smelled is not there
Cause: often nasal (partial destruction
of olfactory
epithelium) but also central

Pseudosmia: misinterpretation of a real olfactory
impression
Cause: psychoses

Phantosmia: olfactory hallucinations, for example,
cacosmia. The affected individual does
not complain about a defective sense of
smell and refuses to believe he is
mistaken
Cause: Central lesions

temporal lobe tumor or abscess
(as an aura in uncinate fits)
schizophrenic psychoses

See also: Appetite Regulation; Emotion, Neural Basis
of; Food Preference; Hunger and Eating, Neural Basis
of; Limbic System; Memory Psychophysics; Psycho-
physics; Psychophysiology; Taste, Neural Basis of
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Oligarchy (Iron Law)

1. Michels’ Sociology of Political Leadership

Michels’ classic (1959) can be read as an extended
argument that continually returns in various forms to
the following syllogism:

(a) strong organization is necessary to achieve
collective democratic goals,

(b) strong organization requires delegation of popu-
lar sovereignty to an autonomous and self-perpetu-
ating leadership cadre, and,

(c) an autonomous and self-perpetuating leadership
cadre is incompatible with true democracy.

The paradox in the syllogism is evident:
organizations whose professed goals are democratic
cannot themselves be democratic.

Michels’ argument was strongly influenced by his
friend and mentor Max Weber’s perspective on bu-
reaucracy (Weber 1978). Following Weber, Michels
argued that the differentiation of an organizational
elite from the rank-and-file was a product of the
technical division of labor necessary in complex mass
organizations. Weber’s pessimistic analysis of the ‘iron
cage’ of modern rationality was reflected in Michels’
own pessimism about the dilemma faced by the party
rank-and-file: the benefits of bureaucratic organiz-
ation were manifold, but could only be realized by
forsaking popular sovereignty. Weber also argued
that the ‘routinization of charisma’ that led to modern
bureaucratic organization was driven by the concerns
of the administrative staff to secure and stabilize their
position. In Michels’ argument, the conservative tend-
ency of organizational elites stems from their concern
to maintain their status and livelihood.

As in Weber, Michels’ argument about mass bu-
reaucratic organization has two elements which co-
exist in some degree of tension. On the one hand, the
rise of bureaucracy is driven by the demand for services
provided by a stunningly efficient organizational
machine; on the other hand, bureaucracy is a mech-

anism of elite domination (Kitschelt 1989, pp. 69–70
distinguishes between a ‘weak’ theory of oligarchy
based on organizational efficiency and a ‘strong’
theory based on elite domination). Thus, Michels
moves back and forth from arguing that oligarchy is
explained by the masses’ adoration of and gratitude
towards their leaders to arguing that it is explained by
elites’ ability to co-opt dissent through control over
patronage and the media. The tension can be high-
lighted as follows: despite the leaders’ subversion of
the revolutionary goals and democratic aspirations of
the masses, the masses remain grateful and obedient.

To explain this tension, Michels turned to another
source of intellectual influence: a conservative view of
the masses associated with the Italian elite theorists
Vilfredo Pareto and Gaetano Mosca and the French
sociologist Gustave Le Bon. Pareto and Mosca drew a
sharp distinction between the elites and the masses and
argued that the competence and energy of the elites
made it possible for them to rule the unenterprising
masses. Influenced by Le Bon’s study of the irration-
ality of crowds, Michels argued that the masses are
weakly organized and hence politically immature and
even incompetent. Unable to organize themselves, the
masses have a strong need for leadership. The rela-
tively strong emphasis on psychological factors in
PoliticalParties—suchas the argument that themasses
have ‘a need to pay adoring worship’ to their leaders
—seems to derive from Le Bon (though we cannot
forget Weber’s analysis of charisma). The psycho-
logical distance between elites and masses leads the
rank-and-file to behave in a deferential way towards
their leaders.

While elite theory is often seen as a rejection of the
Marxist analysis of class struggle—and Michels cer-
tainly used his analysis to deflate the optimism of
Marxism—elements of a Marxian analysis can also be
seen in Political Parties. At numerous points, Michels
suggests that the organizational asymmetry between
elites and masses is akin to a class struggle. With their
monopoly over the means of production
(organization), the elite is essentially able to extract
surplus rents from the social movement. He analyzes
the organizational differentiation of elites and masses
as a process of embourgeoisement. Even (or especially)
leaders of proletarian origin become culturally, edu-
cationally, and financially differentiated from their
original social class and consequently lose all fraternal
feeling towards the working class.

2. Parties, Social Mo�ements, and Organizations

Michels’ articulation of the iron law of oligarchy has
had a broad impact on subsequent studies of political
parties, social movements, and organizations. Never-
theless, the basic thrust of this subsequent literature
has been to qualify and nuance Michels’ portrait of the
distribution of power in organizations.

One of the first important studies to follow up on
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Michels’ analysis in the political party literature was
McKenzie’s (1963) study of the power structure of the
British Conservative and Labour Parties. McKenzie
found considerable evidence that a relatively small
group of leaders in both parties wielded dis-
proportionate power. But he also noted that revolts of
the rank-and-file occasionally replaced unpopular
leaders. ‘The ‘‘law of oligarchy,’’ he concluded, ‘is
certainly not an ‘‘iron’’ law’ (McKenzie 1963, p. 644).

A major limitation of Michels’ analysis is that he
underestimates the factionalism of many political
parties. In a historical analysis of the German Social
Democratic Party (Michels’ major example of the iron
law), Schorske (1955) argues that the conservatism
Michels attributed to bureaucratization really
reflected the dominance of a faction representing a
particular constituency. Indeed, as Ansell and Fish
argue (1999), it may be factionalism rather than
bureaucratization that is the structural basis for the
indispensability of certain party leaders. In a com-
parison of factional politics in the German Social
Democratic Party and the British Labour Party,
Koelble (1991) argues that Michels also errs in not
accounting for the way different internal institutional
structures shape the dynamics of intra-party democ-
racy.

Party scholars have also sought to provide alterna-
tive descriptions of the nature of power in party
organizations. Eldersveld (1964), for example, con-
trasted oligarchy with ‘stratarchy,’ an organization
where political power was diffused across different
levels of the party. In the most general and systematic
treatment of party organization in the literature,
Panebianco (1988) has described political power
within parties in terms of a ‘dominant coalition,’ a
term intended to avoid the unitary image Michels gave
to the party elite. Like Eldersveld, Panebianco argues
that power is often distributed across different
institutional locations inside and outside the party.

In a study of two Belgian ecology parties, Kitschelt
and Hellemans (1990) asked party activists how they
explained deficiencies in intra-party democracy. They
found that party activists primarily supported a view
of party oligarchy based on the technical efficiency of
leadership and rejected a more conspiratorial view of
elite domination. They argue that these parties do
exhibit internal stratification, but

resemble loosely coupled institutions with multiple counter-
vailing power centers rather than tightly organized, centralist
bureaucratic hierarchies (Kitschelt and Hellemans 1990,
p. 164).

They also discover an interesting paradox: party
activists in the party with the most plural power
structure were more inclined to criticize elite domi-
nation. Kitshelt and Hellemans attribute this to the
greater radicalism and participation of these activists,
who are consequently more sensitive to elite domi-
nation.

Social movement theory has also been attentive to
the implications of Michels’ iron law. Very much in the
spirit of Michels, Piven and Cloward (1977) launched
an important debate in the field when they argued that
institutionalized protest largely stifles successful
mobilization by ‘poor people’s movements.’ Paral-
leling the trend in political party studies, however,
much of the social movement literature has sought to
circumscribe the iron law. Zald and Garner (1987),
for instance, argued that oligarchy is only one possible
outcome that depends on the character of leadership,
organizational structure, and membership partici-
pation. Kriesi (1996) has argued that only ‘instru-
mental movements’ (those not concerned with the
collective identity of their constituency) are susceptible
to oligarchy.

Finally, Michels has had an important influence in
the field of organization theory. Notably, Selznick’s
(1984) influential critique of the ‘myth of grassroots
democracy’ in the Tennessee Valley Authority was
inspired by Michels’ analysis. It is important to point
out that for Selznick, Michels’ critical insight was not
so much the phenomenon of elite domination, but the
process of ‘goal displacement’—the tendency of
organizations facing internal and external pressures to
forget or compromise their original goals. Ideals may
be displaced in the name of organizational imperatives
even where elite domination does not hold true.

Otherwise, the trend in studies of organizations
(and in organization theory) has also been to
emphasize the contingent and plural nature of power
in organization. While for the most part accepting the
iron law, Lipset et al. (1956) analyzed internal democ-
racy in the International Typographical Union (ITU)
as a ‘deviant case.’ They found the requisites of
internal democracy in the active participation of
printers in organizational affairs, in the federal rather
than unitary structure of organization, and in a history
of factional in-fighting that led to an institutionalized
two-party system within the ITU. Also stressing the
importance of federal organization and factionalism
as important conditions for internal democracy,
Stepan-Norris and Zeitlin (1996) found internal
democracy prevalent in industrial unions where there
was a history of insurgency ‘from below’ against craft
unionism.

The thrust of the literature in each of these fields has
been to downgrade the ‘iron law’ to a ‘tendency under
certain conditions.’ Nevertheless, oligarchy remains a
‘tendency’ worth attending to, and this is Michels’
lasting contribution.

See also: Leadership in Organizations, Psychology of;
Leadership in Organizations, Sociology of; Leader-
ship: Political; Leadership, Psychology of; Organ-
ization: Overview; Organizations: Authority and
Power; Organizations, Sociology of; Pareto, Vil-
fredo (1848–1923); Power: Political; Weber, Max
(1864–1920)
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C. K. Ansell

Olson, Mancur (1932–98)

1. Biography

The son of Norwegian immigrants to the US, Mancur
Olson was born in Grand Forks, North Dakota, USA,
on January 22, 1932, and raised near there on a farm.
He died on February 19, 1998 at College Park,
Maryland. He studied economics at North Dakota

State University, Oxford University, and Harvard
University. The greatest fraction of his career he spent
as an economics professor at the University of Mary-
land, but before this he undertook teaching assign-
ments at the US Air Force Academy, Princeton
University, and service in the US Department of
Health Education and Welfare. Influential in pro-
fessional associations, he had been president of the US
Southern Economic Association, US Eastern Econ-
omic Association, Public Choice Society, and Vice-
President of the American Economic Association. He
was a Fellow of the American Academy of Arts and
Sciences, an Honorary Fellow of University College,
Oxford, and recipient of many other honors and
awards. At the time of his death he was principal
investigator and director of a US Government spon-
sored development aid�research project with offices in
30 countries, and an ambitious agenda to bring the
benefits of his life’s work to the design and reform of
the institutions of governance throughout the develop-
ing and former communist countries of the world.

2. Antecedents to Public�Collecti�e Choice

One of the founders of ‘Public or Collective Choice’ as
a subdiscipline and movement within economics,
Olson devoted his intellectual life to the analysis of
collective action. Early, as a student, he intuited that
the then standard paradigm as to how people inter-
acted economically with each other was seriously
incomplete. In the traditional model it was argued
explicitly or implicitly that economic interaction while
widespread and diverse, was normally mediated by
prices and markets between otherwise isolated and
independent agents. The first founding principle of
‘Public Choice’ and a concern which permeates
Olson’s entire life work is recognition that people
exchange, produce, consume, and share many goods,
in many environments which are not at all mediated by
markets and prices, yet the behavior and analysis
thereof is unquestionably ‘economic.’ Typically, in
these environments people belong to identifiable
groups and their interaction partakes of their group
identity in a manner not conveyed by Adam Smith’s
butcher or baker. This raises to paramount importance
questions of howpeople andorganizationswhobelong
to a group do and should act to achieve their goals.

2.1 Oligopoly

Central to the Public Choice nexus is how the size of a
group influences the behavior of its individual mem-
bers and thus aggregate outcome. Other features of
group membership such as homogeneity or diversity
are also important but size was the first aspect to which
Olson attended. With respect to industrial behavior,
the question of how small numbers of firms would
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behave had occupied economists’ attention for a
generation by the time Olson became a student. Still
earlier the pricing, output, employment, and other
profit maximizing behaviors of a single, monopolistic,
firm had been analyzed successfully as had those of a
market consisting of a large number of atomistic
competitive firms (Marshall 1890). And by the time
Olson arrived at Harvard in 1957, for the case of small
numbers of firms in an industry, theories of oligopoly
interaction (Cournot 1897, Robinson 1933,
Chamberlin 1933) had emerged which demonstrated
that in pursuing rational profit maximization for
themselves individual suppliers would fail to achieve
maximum profits for their industry—their group—as
a whole. The reason for this is a lack of coordination:
oligopolists fail to anticipate and include in their
decision calculus the effects their narrow profit making
decisions have on the profits of other firms. In fact it
would be individually irrational for any single firm to
include such external benefits in its decision calculus
since the individual firm could gain more by free riding
off the efforts of other firms. A similar coordination
failure motivated the fast developing field of Game
Theory that provided a rigorous framework for
analysis of oligopolistic behavior. Actually Olson’s
mentor at Harvard (E. Chamberlin) had been one of
the leaders in the development of oligopoly in the form
of ‘monopolistic competition.’ Here individual firms
in an industry resemble monopolists in that they
recognize their supply decisions will influence the price
they can obtain. At the same time their industry is
competitive because the price actually charged by any
one firm influences the price-supply opportunities of
every other firm.

2.2 Public Goods

Parallel with economists’ study of producer oligopoly,
discoveries preceding Olson showed that provision of
some types of goods to consumers could lead to
similar failures of coordination (Samuelson 1954).
‘Public Goods’ or ‘Collective Goods’ are such that
once available to any member of a specified group, the
same quantity and quality is equally available to every
other member at no extra cost: this is because such
goods are not used up when enjoyed and if available to
any consumer cannot be excluded from any other
group member. Early examples included the light-
house beacon which warns all ships (nonexcludable),
and whose utilization by one ship in no way reduces its
availability to other ships (nonrival). More contem-
porary examples include protection of pollution free
environments, provision of national defense, pres-
ervation of natural species, establishment of political
freedoms, provision of property right guarantees by
an impartial and universal police�judiciary, and main-
tenance of government by rule law. Broadly speaking
these all should be understood to be economic ‘goods,’

and all display the property that their enjoyment by
one person in no way diminishes their availability to
others to enjoy. But if every member of a group enjoys
a good irrespective of who supplies it, no one acting
voluntarily will provide the good—at least no one will
provide a sufficient amount of it. Instead all will have
an interest in seeing others pay the supply costs while
they enjoy the benefit so produced without making
any cost contribution themselves. Every individual,
that is, has good reason to free ride—in whole or in
part—on the provisions of others. One, therefore,
should anticipate that for the provision of such public
goods, free markets based on individual rationality
will fail. This means that the amount or quality of
collective good provision to follow from individual
rational behavior will fall short of what the aggregate
of individuals in a group desire. In short, notwith-
standing the fact that a group is nothing more than the
collection of individuals who belong to it, individual
rationality, even assuming it to be universal, will not
secure the rational group outcome.

3. The Voluntary Pro�ision Model and Olson’s
Logic of Collecti�e Action

The initial reaction of economics to this understanding
was to conclude that instead of individual action,
society must rely on government power to enforce
individual contribution via coercive taxation�expendi-
ture. Olson’s first insights came from taking the next
step: because government itself is subject to the
quandary which the free rider problem creates, and
may not produce an optimum outcome, it cannot be
assumed that government will ordinarily close the gap
between individual and group rationality. Olson,
therefore, asked what to expect of individual voluntary
behavior in the absence of governmental or coercive
intervention. Such is the topic of The Logic of
Collecti�e Action (1965), Olson’s Ph.D. thesis and first
great contribution. Once the question was thus posed,
it became clear that the range of circumstances where
collective action obtained was far more vast, complex,
and rich than the early oligopoly paradigm might lead
one to expect. Moreover, contrary to simplistic
theory sometimes arrangements arise (in the form of
intragroup monitoring or selective extra rewards to
those who do not free ride) which allow the free rider
failure to be reduced and possibly altogether circum-
vented. Olson’s discovery and elaboration of the
‘voluntary provision’ model of public goods changed,
in fact redefined, the topic for economists; it intro-
duced public goods to other social sciences, especially
political science and sociology and elevated it to a
unifying principle throughout the social sciences. The
result was an explosion of research into the structure
of voluntary provision, and into the myriad of
applications of the model, ranging from strictly econ-
omic to anthropological, legal, sociological, and pol-
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itical, from labor union behavior, to allocations within
families, voluntary philanthropic giving for a group or
social goal, and from public interest lobbying, special
private interest favor seeking, and professional assoc-
iations to the behavior of nations as they formed
alliances.

In all of these instances Olson discerned three
factors paramount in explaining the degree of success
a group has in providing itself with a collective good
without government coercion: these were (a) the size
of the group, (b) the heterogeneity of its members, (c)
and the ability of the group to offer selective incentives
to individual members to induce contribution to the
collective good. In fact the international alliance
example served as the first instance of voluntary
provision which could be verified empirically. Olson
and Zeckhauser (1966) analyzed successfully the allo-
cative behavior of the NATO Alliance as it provided
its constituent members deterrence against attack and
defense should attack materialize. The Olson-
Zeckhauser analysis confirmed empirically prediction
from Olson’s theory, namely that when the mem-
bership of a group is heterogeneous, the large and�or
rich members will voluntarily contribute dispropor-
tionately large shares of the total public good—an
effect Olson’s had named ‘exploitation of the great by
the small.’ Thus crucially, Olson and Zeckhauser
demonstrated that Olson’s insights into the appli-
cability of economic structure to political phenomena
could be formulated into rigorous logic and empiri-
cally tested against reality. Later extensions of the
voluntary provision model have lead to surprising
insights (Bergstrom et al. 1984) into equilibrium
outcomes when individuals in a group interact but do
not coordinate these interactions. These include dem-
onstrations that, up to a point, in equilibriuma group’s
total voluntary provision of a public good is insensitive
to the distribution of wealth among its members, and
beyond this point actually increases with greater
inequality in the distribution of wealth. And Olson’s
voluntary provision model continues to be the para-
digm for numerous behavioral patterns, from co-
operation among countries in regulating the inter-
national economy to controlling pollution, to the
economics of charitable giving.

4. Public Choice, Political Economy, and Olson’s
Rise and Decline of Nations

From the first principle of ‘Public Choice’ mentioned
above, it follows that the extramarket behavior of the
individuals who make up governments is itself gov-
erned by individual search for individual satisfaction.
Always committed to individual rationality embodied
in calculated decision, in the middle stages of his career
Olson’s elaboration of the public choice theme devel-
ops several corollaries to this proposition.

First, rather than being a utopian instrument to
correct social inefficiencies in the provision of public
goods stemming from free rider behavior, government
behavior itself is riven by free-rider failures. The
problem of correcting for free-rider deficits is itself in
other words beset by free-rider effects, for example,
who will contribute the resources, attention, and
energy necessary to form environmental policy to
protect the public from degradation of the atmos-
phere? The answer is: precisely not the general public
which benefits from environmental control but instead
those interest groups sufficiently well organized to
exact or induce participation by their membership.
This leads to a second corollary.

The concept of collective goods and free riders
applied to the larger social mosaic implies a hierarchy
or cascade of nested interest groups. First of all people
will act in their own interests, not the interests of their
group; but once they have overcome intragroup free
riding successfully and harnessed their individual
incentives to the group, if they ever do, then those
groups will act in their own self interests, not in the
interests of their larger society.

A third corollary applies these principles to re-
distribution, with introduction of the notion of a
distributional coalition, a group which by collective or
collusive action can gain an increased share of society’s
wealth not by working to create a larger societal total,
but by imposing external costs on others in the society.
Such groups work though various instruments, many
effected and enforced by the government which they
influence; these include discriminatory taxes or tariffs,
barriers to mobility, or to entry as well as downright
corruption and theft.

It was Olson’s focus on this structure which brought
the free-rider problem to the widest academic audience
of sociologists, historians, and political scientists, and
which showed the applicability of the idea to current
world developments and practical policy. His for-
mulation of the idea, propounded in The Rise and
Decline of Nations (1982), assembles these corollaries
into one grand principle: the notion that entire
societies fail or succeed on the quality of their
management of free riding. It is the success of interest
groups in overcoming obstacles to their own collective
action and the failure of any larger polity to overcome
the obstacles to its collective need to leash pro-
tectionists that molds the destiny of nations. More-
over, there is an inherent tendency over time, Olson
argued, for efficiency destroying and innovation
strangling special interest groups to proliferate in
stable societies, such as the US and UK with institu-
tions which survived World War II more or less in tact.
By contrast, those societies which experience the social
upheavals typical of war or revolution—like Japan or
Germany at the end of World War II—find that
special interest groups and distributional coalitions
are dismantled, thereby giving the society as a whole
another start at constructing social and economic
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institutions afresh which will encompass the aggregate
collective interest of all the people. The idea of social
and institutional sclerosis, sometimes called ‘demo-
sclerosis,’ was thus advanced as a crucial determinant
of societal economic success. An audacious idea, but
one subject to empirical verification. The idea was
noticed by social scientists the world around and
resonated in the popular press.

5. The Character of Go�ernance: Olson’s Power
and Prosperity

The final focus of Olson’s energy—summarizing
papers from the last decade of his life in the posthum-
ous Power and Prosperity (2000)—was on the greatest
of the free rider puzzles of all: how does government
even come into existence, given the immense obstacles
to collective rationality presented by individually
rational free riding? Reflecting on this question, he
was well aware of the immense rewards a society reaps
from establishing a peaceful social order, and sub-
mitting itself to the institutions of governance. So
there is no doubt that good governance is in the
collective interest of a society; by investing in certain
public goods governments can increase the pro-
ductivity of the society dramatically, and this benefits
everyone. Moreover, for groups larger than families or
at most tribes, governments are the only institutions
that can do this. These are public goods, such as
establishment of a rule of law, institution and main-
tenance of property rights, provision of common
defense, stable currency, contract enforcement, ele-
ments of infrastructure, and public education and
health, and so on. Such investments in public goods
benefit every one in the society by making its whole
industrial, commercial, economic base much more
productive.

Olson was also deeply aware that provision of
public goods is far from the only or even major
function of government. A second function is re-
distribution. Historically, almost all systems of gov-
ernment have emerged as vehicles of redistribution
from the people to an autocracy, monarchy, or
oligarchy. Contemporaneously, our generation has
seen massive increases in government enforced re-
distributions within countries throughout the world.
These redistributions, which play so crucial a role in
the political economy of the modern state, are under-
taken by governments which exact taxes from some
groups and make transfers for the benefit of other
groups. The beneficiaries in this process are in general
the groups to whom governments are beholden, and
the taxpayers those to whom they are not. Thus, (a)
redistribution to favored interests and (b) allocation to
enhance everyone’s productivity are the two primary
economic functions of government. Public good al-
location, and group discriminatory redistribution are

conflicting resource use options between which any
government must choose. Irrespective of its political
make up this is a choice every government must make
and a supremely important one for the welfare of its
members.

But how is the conflict between the two objectives
reconciled? In brief, Olson argues that the redistri-
bution that a society accepts is the price it must pay to
achieve the gigantic collective benefits of peaceful
governance. But a precondition for this bargain even
to be struck in the first place is that free rider obstacles
be overcome sufficiently for government to be en-
during (Olson 1991, 1993). Governance by transient
‘roving bandits’ is inefficient; only when the roving
bandit settles down to become a ‘stationary bandit,’
that is, an established monarch, can society enjoy the
immense benefits of peaceful development. Assuming
this much success in conquering free riding pitfalls,
Olson then extrapolated a theme from earlier in his
career: the idea of groups as differentiating themselves
along a scale of their ‘encompassing interests.’ This is
the notion that a group that reflects the interests of a
large proportion of its society in its economic calculus
will behave very differently from one with a narrow
membership. The more encompassing group will
internalize more of the cost it inflicts on society in
pursuit of its distributional goals. And this provides
the clue to his discovery (Olson and McGuire 1996)
that the political logic of these invest–redistribute
decisions will lie on a spectrum between two polar
extremes. At one extreme is an idealized, consensual
democracy where all redistribution issues have been
settled unanimously and taxation only serves public
good investment objectives. At the other extreme is
perfect autocracy ruled by a dictator who taxes and
spends solely to satisfy his own selfish desires. This
work then shows that realistic societies can be analyzed
as a mixture, in fact a weighted average, of these two
polar cases. Thus, in making the choice between
investment in the entire society and redistributive
taxation from the powerless to the powerful, every
polity behaves somewhat like a pure democracy and
somewhat like a selfish dictatorship. Informed by this,
logic McGuire and Olson derive the allocation and
distribution rules which various governments across
the spectrum will follow, showing, for example, that
even a purely selfish dictator (providing he controls an
enduring government) will not only transfer resources
to himself; he will also invest in his economy. Why?
Because investment will make the economy prosper
and add even further to the tax take. Also intriguing is
the proof that all societies and forms of rule are limited
by an automatic governor on their incentives to tax.
This contradicts the pessimistic expectations of some
political moralists that extension of the democratic
franchise would necessarily induce further voracious
redistributive taxation, ending only in the ultimate
destruction of the economy itself. It demonstrates, to
the contrary, incentives to tax for every ruling group
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reach a point well before confiscation where redis-
tribution voluntarily ceases.

The thrust of Olson’s thought toward the end of his
life was to bring these insights to bear on the puzzling
economic trajectory of the Soviet Union which seemed
so economically cumbersome succeeded by Russia
whose fortunes so declined after its markets were
unleashed.

6. Olson’s Impact

Olson’s legacy extends broadly across the overlapping
frontiers of social science and philosophy. His life was
marked by numerous conferences devoted to exam-
ination of his ideas and books devoted to his insights
such as Sandler (1992). His impact derives first of all
from his ability to develop a simple idea so that it
becomes powerfully applied across a grand subject
area. An enthusiast for basic ideas, and ever the
economist, he illuminated political processes using
economics ideas and showed how political processes
could hobble economic productivity. The result was to
gain far wider acceptance of economic method and
theory in the work of political scientists. Many before
Olson could take for granted that if some outcome
would be beneficial to all members of a group, then the
group would act in concert to bring it about, thinking
in terms of joint rather than individual action, without
asking how the joint action would be enforced. After
Olson this happened no longer. He had the rare ability
to take highly abstract but ultimately simple ideas and
to apply them to the reality of economic and political
development. Because of his work awareness of the
difficulties and paradoxes of achieving collective
rationality, no longer confined to a cadre of specialists,
has entered into the discourse of the largest universe of
social science and philosophy.

Concrete witness to his impact is the IRIS
(Institutional Reform and the Informal Sector) proj-
ect. This US Agency for International Development
vehicle was created to promulgate of Olson’s ideas in
more than 30 countries around the globe, many
struggling with the reform and adjustment process in a
transition from socialism. Although he explored and
exposed the difficulties of achieving socially desirable
outcomes through uncoordinated individual action,
he was no naive advocate of central planning or
coercion. For him the operations of governments were
to be subjected to the same analytic scrutiny as
markets, and government failures had to be exposed
just as fearlessly as market failures. Thus, it was within
the practical context of practical reform of institutions
that Olson’s final contributions took effect as an
advocate for the idea that good governance can
manage free-rider challenges and achieve prosperity in
the developing world (Olson 1996). His life was
marked by innovative ideas, personal energy, and an
unflinching conviction that institutional reform could

yield prosperity over poverty. The shift in appreciation
of the links between good governance and economic
success which this caused within social science is his
living bequest.

Bibliography

Bergstrom T C, Blume L, Varian H R 1986 On the private
provision of public goods. Journal of Public Economics 29:
25–49

Chamberlin E H 1933 The Theory of Monopolistic Competition.
Harvard University Press, Cambridge, MA

Cournot A 1897 Researches into the Mathematical Principles of
the Theory of Wealth. Macmillan, London

Marshall A 1890 Principles of Economics. Macmillan, London
Olson M L Jr 1965 The Logic of Collecti�e Action: Public Goods

and The Theory of Groups. Harvard University Press, Cam-
bridge, MA

Olson M L Jr 1982 The Rise and Decline of Nations: Economic
Growth, Stagflation, and Social Rigidities. Yale University
Press, New Haven, CT

Olson M L Jr 1991 Autocracy, democracy, and prosperity. In:
Zeckhauser R (ed.) Strategy and Choice. MIT, Cambridge,
MA

Olson M L Jr 1993 Dictatorship, democracy, and development.
American Political Science Re�iew 87(3): 567–76

Olson M L Jr 1996 Big bills left on the sidewalk: Why some
nations are rich, and others poor? Journal of Economic
Perspecti�es Spring: 3–24

Olson M L Jr 2000 Power and Prosperity: Outgrowing Com-
munist and Capitalist Dictatorships. Basic Books, New York

Olson M L Jr, McGuire M C 1996 The economics of autocracy
and majority rule: The invisible hand and the use of force.
Journal of Economic Literature XXXIV (March): 72–96

Olson M L Jr, Zeckhauser R 1966 An economic theory of
alliances. Re�iew of Economics and Statistics XLVII: 266–79

Robinson J 1933 The Economics of Imperfect Competition.
Macmillan, London

Samuelson P A 1954 The pure theory of public expenditure.
Re�iew of Economics and Statistics 36: 387–9

Sandler T 1992 Collecti�e Action: Theory and Applications.
University of Michigan Press, Ann Arbor, MI

M. C. McGuire

Onomastics

‘Onomastics’ (from Greek o� noma, ‘name’) is the in-
tellectual endeavor which studies names of all kinds
(geographical names, personal names, boat names,
names in literature, etc.). As names are embedded in,
and transmitted through, language their study is often
regarded as a subdiscipline of linguistics, and more
precisely of lexicology, the study of words. This limited
approach, however, does not do them justice, for
names are not simply words with additional pro-
perties, and therefore they transcend purely lexical
considerations. In this broader sense, they are also the
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legitimate subject of investigation by scholars working
in extralinguistic disciplines, such as history, geo-
graphy, sociology, psychology, philosophy, law,
religion, literary criticism, and so on. It is in this wider
ambience that onomastics will be treated here. The
most extensive and authoritative account of names
and their study is to be found in Name Studies: An
International Handbook of Onomastics (also contain-
ing articles in French and German), Eichler et al.
(1995–6).

1. Names and Words

The study of names, whether pursued as an integral
part of, parallel to, or complementary to the study of
words, has a long and distinguished history, although
its terminology and the concepts it represents have led
to a certain amount of confusion, a state of affairs
which has not been resolved adequately even in our
time. It is therefore necessary to pay close attention to
the criteria which are being applied in each approach.
Furthermore, in English the situation is complicated
by the fact that, in addition to its indigenous term
name (Old English nama, noma), inherited ultimately
from Indo-European and therefore shared with the
other Indo-European languages, it has, among others,
also adopted the term noun, which goes back to Latin
nomen, via Old French nun, num, and is now usually
applied to substantives. This contrast between names
and nouns is, however, not carried through system-
atically, and one still comes across such largely
synonymous pairs as common noun and proper noun on
the one hand, and common name and proper name, on
the other, in which common and proper reflect classical
tradition. Though the term name and the concept
behind it are consequently at least pan-Indo-
European, it is advisable to treat its descendants with
care within each individual language. Such caution is,
naturally, also called for in connection with name
studies in non-Indo-European languages. Otherwise,
any attempt at a theory of names or, more correctly, a
theory about names, is destined to founder from the
outset. (For further reading see Algeo 1973, Gardiner
1954, Pulgram 1954.)

1.1 Semantic Distinctions

Though names and words share many characteristics,
they differ in one major respect which has fundamental
consequences: their semantic properties. If words are
to be used competently, they must have meaning on
the lexical level; otherwise they fail to serve the purpose
of linguistic communication. Such a condition is
essential to words of all kinds, whether they apply to
concrete (table, stone, street) or abstract (kindness,
politics, religion) phenomena. Meaningless words can-
not fulfill their connotative function which is inclusive

in its potential reference to any kind of ‘table’ or any
variety of ‘kindness.’ This basic prerequisite is not
expected of names which function perfectly well
without any lexical meaning in what has been called
‘the speech act of identifying reference’ (Searle 1969,
p. 174) which is both denotative and exclusive (Aachen,
Glasgow, Paris; Karin, Maggie, Robert).

Although most names started out as words or
combinations of words that, in their time, had been
transparent semantically on the lexical level, it is
their capacity to function while being opaque seman-
tically that makes them such fascinating and useful
evidence for scholarly investigation, i.e., for what has
come to be known internationally as onomastics.
What they do need instead of lexical meaning, how-
ever, is onymic contents—this city (Toronto), this hill
(Bennachie), this person (Da�id Li�ingstone), this ship
(Titanic), this dog (Ro�er), etc. In this context, it is
essential for effective communication that there is a
minimum of shared knowledge about that content, in
order to avoid misunderstanding or complete failure.
We need to know names, not understand them. The
investigation of brand names, which has become very
popular in recent years, can be said to straddle onymic
and extra-onymic fields of research (Eichler et al.
1995–6, Sect. XIX).

1.2 Name Clusters and Fields

Despite the basic role of names as identifiers of
individual referents, to the exclusion of all others, the
number of names which can justifiably be claimed to
refer to just one place, person, boat, cat, etc. is very
small in our day and age. For that reason, true
individuation can only be expected in limited environ-
ments (one first name in one generation of a nuclear
family, one street name in a small town, one fishing
boat in one home port, one horse in one stable). It is,
however, a truism that no name can function alone but
can only be useful in relation to other names, either in
loose name clusters or, particularly, in structured
onomastic ‘fields’ (a metaphor borrowed from phys-
ics), such as all names in a family; all, or most, street
names in a town; names of all fishing boats in a harbor
(and perhaps even beyond); all names of horses in a
stable. Research into ‘onomastic fields’ parallels the
study of ‘lexical fields’ (Schmidt 1973) but, because of
their respective differences in semantic status, is subject
to different criteria (Nicolaisen 1988).

1.3 Lexicon and Onomasticon

It is customary to think of the inventory of words in
any language as a lexicon of which dictionaries are the
best-known repositories. The equivalent corpus of
names may be regarded as an onomasticon which, like
a lexicon, may range from all the names embedded in
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any culture or language to the personal inventory of
names known to one individual. Their conventional
home is the gazetteer. It is when lexical items cross the
threshold from lexicon to onomasticon as part of the
naming process that their semantic status changes
drastically. Even if, as often happens at least in the
initial stages, onymic items are still lexically trans-
parent (Neustadt, Westhill, Rose, Smith), the recog-
nition of that word meaning hardly ever interferes
with the (newly) acquired onomastic contents, even if
these two aspects apparently contradict each other, as
in the case of a Neustadt ceasing to be a neue Stadt
‘new city’, or of a man named Smith becoming a baker.
In fact, a baker called Baker is likely to be an amusing
anomaly rather than the prevailing norm in cultures
with heritable surnames. In this sense, the long-
running controversy of whether a name is in essence
more of a name when it is (lexically) meaningless than
if it has preserved semantic transparency on the lexical
level can be demonstrated to be based on false
alternatives. This judgment is supported by the realiza-
tion that not every name starts out as a word or word
compound with lexical meaning, because any pro-
nounceable sequence of sounds�letters can become a
name, and in some instances there are intra-onomastic
transfers in a personal name becoming a place name
(Jefferson), a place name becoming a personal
name (Pittendriech), or a place name or personal name
becoming the name of a ship (Deutschland, Queen
Mary). Sometimes this process can be repeated, as
when the English place name Washington first turns
into a surname and then into a place name again
(Washington, DC Washington State).

2. Onomastic Methodology

It is clear that in such transfers from one onymic
category to another, or in names with non-lexical
origins, a search for the original word meaning would
not only be fruitless but also inappropriate. Since they
are, however, in the minority, and since much ono-
mastic research has its origins in the investigation of
linguistic history, it is not surprising that etymological
approaches have been, and still are, very common,
especially in the study of place names (toponymy).
This is, in principle, not very different from the
lexicographical search for the derivation of words
insofar as its chief requirement is the utilization of the
earliest recorded spellings or forms, but nevertheless
differs from lexical etymology because its aim is to
reduce the name to the word(s) it once was in
the act of naming: nevertheless, etymological research
must be regarded as a fundamental first step in most
kinds of onomastic procedures, as long as its successful
completion is not also taken to be their sole goal (see
Etymology). The many volumes of the county survey
by theEnglish Place-Name Society, for example, speak
of the necessity for, and efficacy of, this method
(EPNS 1924–).

2.1 Toponymic Research

The study of place names (Eichler et al. 1995–6, Sects.
XV–XVII) has for a considerable time been one of the
foremost occupations of the scholar of names. The
main reason for this has been the very fact that names
can function without the aid of lexical meaning,
whereas words cannot. This characteristic has allowed
names to survive not only when the words which have
formed them have died out at an earlier stage of the
language that coined them, but also to outlive the very
death of that language itself and its replacement by
another language. In Scotland, for instance, only a
handful of words has been adopted by the English
language from Gaelic, whereas the maps contain many
thousands of place names of Gaelic origin; the same
can be said of the Slavic ingredients in the vocabulary
and toponymy, respectively, of the eastern parts of
Germany. In some parts of Europe and in European-
derived cultures, this process of toponymic survival at
times of language replacement has sometimes been
repeated more than once. In the north-east of Scot-
land, for instance, Pictish place names have survived
from preGaelic times, and it is also possible to detect a
preCeltic, i.e., preGaelic and prePictish layer of Indo-
European river names ascribable to the same ‘Old
European’ linguistic stratum which, on the European
continent, is linked to the Bronze Age. Some of the
major island names in the Northern and Western Isles
reflect the sometime, presence of speakers of an as
yet unidentified non-Indo-European language. In
southern Europe, multiple layering in linguistic
stratification is also demonstrated by toponymic
evidence.

The value of place names as evidence for this kind of
investigation increases with their relative antiquity.
Research among living languages has shown that in
periods of linguistic and cultural contact the main
process by which place names pass sequentially from
one language to another is chiefly by phonological
adaptation. However, partial translation, full trans-
lation, and complete replacement also occur, albeit
more rarely; it is also natural that many names do not
survive language change. What has emerged from this
type of study is the realization that lexical dialects
and onomastic dialects are not always congruent
(Nicolaisen 1980). It has also become clear that the
translations of maps showing the spatial distribution
of place names intomaps demonstrating chronological
sequences is fraught with difficulties.

2.1.1 Name transfer. The kind of toponymic palimp-
sest which these processes create provides a key to a
relative chronology in the settlement history of
speakers of relevant languages. More often than not,
individual strata, or the stratification as a whole, re-
flects the importation of languages from elsewhere.
The settlement of the New World by Europeans
since the sixteenth century is a particularly striking
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example, since many of the names designating new
locations were imported unanalyzed from elsewhere,
usually without regard to their semantic fitness
(Zelinsky 1967). It can also be shown that ‘colonial’
settlers take with them in their mental luggage not
just a lexicon of words but also an onomasticon of
name models which are applied to the new terrain in
the creation of landscapes reminiscent of home
(Nicolaisen 1987). One instructive instance of this is
the settlement of the Northern and Western Isles of
Scotland from Norway, from the ninth century
onward, for without names there are no landscapes
and no habitats, but only wildernesses and dis-
orientation.

3. Socio-onomastics

Initially, name scholars concentrated largely on the
naming process itself and on its product, the name, but
in recent decades the focus of their research has shifted
more to socio-onomastic concerns, and especially to
the role of names in society (Eichler et al. 1995–6, Sect.
XXI). Usage and process have therefore become more
central to their discussions. There are various aspects
to this new direction. A major facet of place names is,
in this respect, their role in politics, especially in
political change, of which the emergence of a ‘new
Africa’ is an instructive example, having prompted the
creation of a large number of country names in the
postcolonial era (French Soudan becoming Mali, Gold
Coast becoming Ghana, Southern Rhodesia becom-
ing Zimbabwe). Of special interest is the Republic
of South Africa, in which radical internal changes
have necessitated the wholesale reconstruction of its
place-nomenclature, a task in which scholars with
extensive expertise in onomastics have become in-
volved (Raper 1998). More generally, in the ‘global
village,’ the United Nations has created the ‘United
Nations Group of Experts on Geographical Names’
(UNGEGN) to oversee particularly the standardiz-
ation of names in official usage, a move which has,
as a byproduct, created a greater awareness of exo-
nyms (Copenhagen for Københa�n, Cologne for Ko� ln,
Aix-la-Chapelle for Aachen) and their legitimate but
circumscribed usage.

A long-standing experience of professional involve-
ment by name scholars in the shaping forces toward a
politically, as well as linguistically acceptable top-
onymy is to be found in Que�bec and its aspirations
regarding independence (Dorion 1998); and the socio-
political implications of the use of place names by
speakers of minority languages in countries such as
Italy, France, Switzerland, Belgium, the Netherlands,
Spain, Scotland, etc. have attracted the attention of
name scholars (Ku� hebacher 1986), as have the alterna-
tive usage of place names in informal, unofficial
onomastic registers and the minutiae of micro-
toponymic concerns.

3.1 Personal Names

It goes without saying that the study of personal
names (anthroponymy) is central to socio-onomastic
investigations, as names are an essential component of
human beings as unique individuals, and of their role
in society. Just as there are no landscapes without
place names, there are no societies without personal
names. Parallel to etymological investigations regard-
ing other categories of names, a certain amount of
basic research has gone into establishing the linguistic
origins and meanings of personal names, but the main
thrust has been toward a systematic investigation
of personal names as markers of human identity,
traditional family pressures, or fashionable models,
in various contexts. These include the naming of
children; the historical development of heritable sur-
names from their four main sources—patronymics,
occupational names, nicknames, and place names—
anthroponymic typologies; the morphology of per-
sonal names; the increasing use of middle names; the
overt and covert use of bynames; continuity and
change in favorite names, etc. (see Eichler et al. 1995–6,
Sects. XI–XIII).

3.2 Names and Education

There has been a growing tendency to introduce the
discussion of many aspects of personal names into the
classroom, for didactic purposes (Franz and Greule
1999). Their own names and other people’s names are
of interest to children from an early age, and psychol-
ogists as well as educationalists have studied their
increasing awareness of names in the development of
selfhood and in the process of socialization. Personal
names also form an immediate basis for children’s
involvement in, and contribution to, such discussions,
just as investigations into local place names provide
convenient inroads into local history and spatial
awareness.

4. Literary Onomastics

The study of names in literature (Eichler et al. 1995–6,
pp. 533–6) attracted an increasing number of scholars
in the last few decades of the twentieth century. Its
double roots in onomastics and literary criticism have
made it a truly interdisciplinary pursuit. Much of the
research conducted in its early phases was directed
toward the role of names in individual works by
individual authors. This search for name inventories
as texts within texts gave, and to a certain extent still
does give, literary onomastics a strong bias toward
intratextual questions. However, recently there has
been a conscious movement toward intertextual ap-
proaches and names as devices in intertextual
relationships, or as means by which the factual world
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can become fictionalized, and fictive persons and
places can become factualized. A special branch of this
approach is concerned with the translatability of
names, on both the lexical and the onomastic levels,
whereas other scholars are concerned with problems
of name stylistics. The role of names as devices
employed in autobiographical writings in attempts to
create a credible past has also attracted special
attention.

5. Conclusion

Having started out as a subdiscipline of linguistics and
functioned for a long time as a pursuit which was,
because of the special status of names, admirably
suited to throw light on puzzling concerns of other
intellectual endeavors. But gradually onomastics has
abandoned this handmaiden role and has developed
into an independent, though amply connected, dis-
cipline which studies names as names, for their own
sake, thus establishing a foundation for their effective
investigations as interdisciplinary evidence. The intro-
duction of socio-onomastic approaches has been
especially productive in this respect, but onomastics
has also widened its scope and diversified its meth-
odology in other respects, in a concerted drive toward
greater sophistication and a more systematic and
systemic outlook. The growing scholarly interest in
matters onomastic is reflected in the existence of
several academic institutes devoted to name studies
and usually attached to universities or academies
(in Denmark, Norway, Sweden, Finland, Belgium,
Scotland, England, Northern Ireland, etc.), as well
as many international, national, and regional
organizations in the field, and regular congresses
and conferences, often dedicated to special facets of
onomastics.

See also: Etymology; Lexical Processes (Word Knowl-
edge): Psychological and Neural Aspects; Lexicology
and Lexicography; Word Meaning: Psychological
Aspects
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Open Classroom: Learning and Teaching

1. Introduction

The open classroom is a highly structured and delib-
erately organized learning environment in which the
teacher performs a significant and crucial role. This
kind of schooling is known by several of its mani-
festations: open school, integrated day, open corridor,
informal education and British infant schooling, terms
used to describe a learning approach which discards
the traditional classroom setting in favor of a less
formal, highly individualized atmosphere in which
direct experiences are central to the learning process.
The adjective ‘open’ recurs because this form of
education is not circumscribed in classroom space,
time blocks, age grouping, or even standardized
curriculums. Instead, each child proceeds at his own
pace and according to his own interests within a rich
and carefully patterned climate in which active in-
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vestigation and enjoyment of varied materials lead to
the learning of skills and concepts in an integrated,
rather than an isolated, manner. This departure from
traditional teaching methods affects the role of the
teacher as it does the behavior of the students.

Although an agglomeration of concepts from a
variety of sources have contributed to open education
theory, including Rousseau and Froebel, the theor-
etical basis of the open classroom is found in the work
of Piaget who was frequently identified in the Plowden
Report as being central to an understanding of the
process of learning in the open classroom. This
document recognized and authenticated the informal
styles of teaching and learning that were developed in
English primary schools during the previous four
decades and investigated by Gardner at the University
of London (Horwitz 1979).

As a result of the impact of the Plowden Report
upon American teacher advocates, 50 percent of all
schools built in the United States during the late 1960s
were of open design and a similar percentage of open
schools were built in Canada, New Zealand, Australia,
and the United Kingdom (Bennett et al. 1980). In
addition, open classrooms have appeared in Japan,
Israel, Thailand, and Norway (Bennett 1981).

2. Learning in the Open Classroom

2.1 The Learning En�ironment

The underlying assumption of open classrooms is that
in an enriched and carefully planned environment,
that supports the natural drive toward learning,
children learn in encounters with the materials and
people around them at their own irregular and
individual pace. Children learn most intensely when
they are interested and understand the relevance of
what they are doing. The open classroom represents a
way of thinking, a way of living with children in a
learning environment that meets the individual needs
of the students and therefore, its curriculum is in-
dividualized.

Four operating principles govern the learning en-
vironment. First, an open flexible space divided into
functional areas rather than one fixed homogenous
unit. Second, the environment is rich in learning
resources including concrete materials, books, and
other media. Third, the students are engaged in a
variety of activities and levels of operation utilizing the
contract-commitment method in which each student
‘contracts’ to do a certain amount of work, or to
complete a project within a specified time limit. In this
dynamic atmosphere, where learning cuts across sub-
ject lines, students are free to talk to each other, move
about the room, and they have a significant degree of
responsibility for their own progress. Fourth, the
teacher divides the time into small, concentrated

periods, working with individual children or small
groups, rather than addressing the whole class as one
group all day.

Open classroom teachers are firm in their assertion
that the teacher’s primary responsibility is to create an
environment that stimulates learning and is altered
and expanded as the needs of each child change and
his or her interests become more complex. The child’s
response to the environment becomes the starting
point for learning because children learn from the
things they do and understanding comes through
personal experiences. In this environment, the teacher
develops a uniquely close relationship with each child,
as learning is dependent upon the sensitive responding
of the teacher to the needs and interests of the
individual student. This cultivated skill demands that
the teacher become immersed in each child’s activity,
identifies the moment of readiness, and gently guides
the child toward direct exploration and experimen-
tation.

2.2 Learning E�ents

In the diagnosis of learning events, the role of the
teacher is to understand the child’s thinking process.
By listening and questioning, the teacher draws the
child out so that the child can be assisted in realizing
their feelings, plans, and details. Teacher interviews
illustrate the delicacy used to determine when to
intervene, to push, or even to assist. ‘She stretches her
empathy for potential, she thinks with the child as he
discusses. The ‘tuning in’, the thinking ‘with’, the seeing
with a ‘child’s eye’ are part of the response to a child’s
own question. It is this question which a child must
follow to follow the development of his thinking, that
is prime to the teacher—not her own preconceived
questions and answers’ (Weber 1971, p. 229). The
teacher’s intention as facilitator is not to judge but to
reflect back to the child the consequences of the child’s
behavior by guiding the child through questions about
activities and discoveries relative to the learning
experience (Barth 1972). Because diagnosis occurs
constantly during teacher–child interactions, errors
are acceptable as they provide necessary feedback for
continued, guided learning.

Through frequent note-taking describing the child’s
feelings, attitudes, and experiences, the teacher as-
sesses and evaluates growth and learning. From this
perspective, formal evaluation procedures are inef-
fective because, rather than being preoccupied with
standardized and normative expectations, the teacher
is vitally concerned with knowing that each child is
making the best possible use of his environment and
that he or she is making progress. Careful observation
of experiences, linked with accurate recording, con-
stitutes the scientific study of the learning process.

This effectiveness in the diagnosis of learning events
depends entirely on the teacher’s knowledge of the
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child’s ability, individual needs, stage of development,
and learning style. The teacher’s focus is on the child
who, in turn, is expected to accept both responsibility
and internal personal control. Barth (1972) extends
this idea by identifying the child as ‘an agent of his
own learning’ and teachers as ‘facilitators of learning’
who encourage, help, and assist rather than prescribe,
mold, coerce, or manipulate. As a facilitator of
learning, which is a highly individual process in which
teaching styles are as numerous, complex, and in-
dividually effective as learning styles, there is no one
specific approach to teaching. In addition, in the
multiaged open classroom, students of proven ability,
together with parent volunteers and aides, assist other
students who are having difficulty in assimilating the
knowledge, as research has shown that children benefit
from differentiated staffing in which contacts with
more than one teacher is more beneficial than having
the same teacher all day long. Peer tutoring, where
students must think through a topic carefully because
they are responsible for teaching it to other students,
and collaborative learning, where students share re-
sponsibility for learning something and must organize
themselves and the topic to do it well, are necessary
learning activities in the open classroom.

The belief that children can sit passively and absorb
information is not one of the assumptions on which
learning occurs in the open classroom but, instead,
children must be actively engaged in the process of
their own learning. Perkins (1995), in investigating the
practice of ability grouping and tracking in K-12
education, viewed the open classroom (with hetero-
geneously mixed grades) as a superior learning
environment because research shows that students
understandandretainwhattheystudywheninstruction
engages them in thinking about, and with the content
of, their curriculum. Perkins’ thesis is that learning is a
consequence of thinking, and if students are not
constructively engaged and connected with their
thinking processes and their curricular studies, they
will neither fully understand nor retain them. From his
perspective, the teachers’ basic job in an open class-
room is to insure that the students do a majority of
thinking about and with the content of what they are
learning. This perspective implies a number of learning
techniques: problem-based learning (where students
study content by seeking out the information needed
to solve the problems); project-based learning (where
students engage in complex and often socially mean-
ingful projects that enable them to gain content
knowledge); engagement in understanding perform-
ances (that ask students to use what they know in
order to demonstrate and build their understanding);
infusion of critical and creati�e thinking into subject-
matter instruction (where students learn to analyze,
critique, defend, adopt alternative points of view, and
ask ‘what if’ questions); and the use of authentic
problems (that have real-world significance and a
messy open-ended character). Although thinking-

centered learning can be complex and challenging for
teachers and administrators to sustain, the ways to
configure thinking-centered learning are endless.

2.3 A Learning Concern

There does, however, appear to be a danger that
students in the open classroom may display less
involvement in their activities and, consequently, learn
less. Large discrepancies in time on task appear to be
widespread as the findings reported by Bennett (1981)
on open education in Britain are very similar to those
reported by Fisher et al. (1978) in the United States. ‘It
is of interest to note that the curriculum areas which
are allocated the most time show the poorest in-
volvement levels’ (Bennett 1981, p. 23). In addition,
transition time (from one activity to another) which
was studied as part of a survey in the United Kingdom
(Bennett et al. 1980), observed examples of wasting
time and concluded that students in open schools
spend too much time in transition from one activity to
the next or from one space to another. Similarly, New
Zealand elementary students whowere taught at tables
rather than seated in rows had increased peer in-
teraction and transition time between activities.

3. Teaching in the Open Classroom

3.1 Important Teacher Functions

As teachers in the United Kingdom have frequently
pointed out, the teacher’s primary responsibility is to
set the mood or climate of the learning environment as
the needs of each student change. In this stage-setting
role, the teacher functions as a stimulator who
encourages and guides but does not direct children.
The teacher sets up opportunities for learning ex-
periences and children’s questions become curriculum-
starting points. In fact, the teacher’s role is to not
impose on children, but to closely cooperate with their
native interests and drives so that whatever they are
led to do is viewed as something that comes out of
themselves. Weber (1971), who calls this ‘opening up a
child’s purposes,’ values respect for the child’s
questions and purposes as serious forces in learning,
while other educational theorists maintain that dem-
onstrating respect for children and managing the
learning environment are key teacher functions. Doyle
(1986) characterized the open classroom teacher as an
effective manager who ensures that students are
concentrating on appropriate work in an environment
where they have a high degree of choice.

Common to all open classroom facilitators is an
enormous trust in learners and the ability to relinquish
large amounts of control. Facilitators are more
effective if they themselves are involved in learning and
challenge their own beliefs and practices when con-
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fronted by students. Because, generally speaking, there
is no standard curriculum imposed upon the student,
three teacher functions have been identified as critical
roles of the open-classroom teacher: individualizer of
instruction, resource person and counselor, and pro-
vider of suitable materials and activities.

Walberg and Thomas (1972) identified a wide range
of beliefs and behaviors about the teacher’s role which
were grouped into eight themes that are multi-
dimensional and interactive in nature, yet discrete
enough to serve as an organizer for an understanding
of the teacher’s role in the open classroom. This eight-
dimensional taxonomy, around which clusters of
significant research has been conducted, are: instruc-
tion (guidance and extensions of learning), pro�isioning
(provisioning the classroom for learning), diagnosis
(diagnosis of learning events), e�aluation (reflective
evaluation of diagnostic information), humanness (re-
spect, openness, and warmth), seeking (seeking op-
portunities to promote growth), self-perception (the
teacher’s view of herself and her role), and assumptions
(ideas about children and the process of learning).

3.2 Planning, Relationships, and Management Skills

Research into open classroom processes reveals that
effective teaching requires a high degree of planning,
positive personal relationships, and excellent class-
room management skills. The teacher creates the
environment by restructuring the dimensions of time,
space, materials, grouping, and communication. The
classroom reflects a diversity of homemade materials
to interest the students, books geared to a wide range
of reading and interest levels, and a variety of carefully
planned activity areas that encourage the student to
explore.

Personal relationships are positive as the teacher
interacts easily with students who enjoy being around
her. The teacher is a ‘real’ person, cognizant of and
able to express feelings, needs, attitudes, and motives.
Consequently, effective open classroom teachers ex-
hibit characteristics of self-acceptance, self-respect,
security, and self-confidence; they are encouraged to
be themselves and to reject adopting the role of a
teacher at the expense of being oneself.

Several important aspects of teacher classroom
management, which are more vital in open than in
traditional classrooms, focus on clarity of ex-
planations, vigilance and mobility, and pupil inde-
pendence. Clarity of explanations are crucial in open
classroom teaching as students ought to have a clear
idea of what the project entails and the procedure for
accomplishing the task. Vigilance and mobility in-
dicates that the effective open teacher has excellent eye
contact, and is able to split attention between the
individual or group the teacher is working with and
the rest of the class. Periodically, the teacher scans the
class and is mobile enough to intervene in any problem
before it escalates. This vigilance is transmitted to the

class when, at intervals, the teacher publicly reviews
the progress of different students or groups of students.
Another message regularly transmitted is that of pupil
independence so that the teacher is not overwhelmed
with six or eight students gathered around the teacher’s
desk or trailing the teacher around the room.

3.3 Teacher Characteristics, Attitudes, and
Reactions

The redefinition of the teacher’s role as that of a
facilitator, which encourages short-term decisions
directed toward individual students, increases coop-
eration and communication among faculty and staff
members. This research conclusion was reinforced by
Harrison and Glaubman (1990) when they studied a
systematic random sample of 42 Israeli elementary
schools of which 17 had been implementing open
education practices for at least three years. Teachers in
the open education schools were significantly younger,
had less experience than teachers in traditional
schools, and reported having more frequent discus-
sions of school goals and school problems with
administrators, supervisors, parents, and members of
the community. They used more resources for cur-
riculum development and, as might be expected, the
Israeli teachers in open schools described their school
decision making process as being more decentralized
than teachers in traditional schools. Finally, Israeli
teachers, who taught in schools that adopted the open
classroom approach, reported significantly more skill
development, as measured by the number of hours of
school-base training, than did teachers in traditional
schools.

Schubert and Baxter (1982) documented a close
relationship between teachers’ attitudes toward open
education and noncognitive student outcomes.
Teachers have almost uniformly rated themselves as
more open than they are and the difference is especially
pronounced in the traditional classroom. When open
and traditional classrooms are compared, students in
an open-space school or a closed-space school (where
teachers have favorable attitudes toward open edu-
cation principles) consistently scored higher with
regard to level of curiosity and self-esteem than
students of teachers with unfavorable attitudes toward
open education. A significant sample of public school
teachers, who taught in both open and traditionally
constructed schools, had significantly more positive
attitudes toward open education than teachers who
taught only in open space schools. Consequently,
there is a positive relationship between the number of
years of teaching experience and attitudes toward
open education because teachers who taught 10 years
or more in the open classroom were significantly more
positive in their attitudes toward open education than
teachers who taught less than 10 years.

Because intrinsic rewards (i.e., to play a significant
role in students’ lives) are important for open teachers
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and because the classroom is the major arena for the
receipt of the rewards (Sederberg and Clark 1990),
teachers in open schools, generally speaking, show no
significant inclination to move back into the self-
contained classroom. However, 10 Canadian studies
detailing adverse teacher comments report increased
workload and insufficient preparation time, as teach-
ing in an open classroom requires continuous inno-
vation, monitoring of students’ performance, and
well-developed skills in maintaining order without
being authoritarian (Traub et al. 1976). New Zealand
teachers stated that increased workload was their
major problem and that demands on them were very
high, citing the necessity for continuous student
evaluation and careful curriculum planning. This
teacher reaction to the open classroom was reinforced
by Australian teachers who maintained that the open
classroom workload was having a negative effect on
their private lives (Angus et al. 1975).

4. Conclusion

Research which indicated that cognitive achievement
levels in open classrooms were not significantly dif-
ferent from those in traditional classrooms initiated
the decline of open education in the United States and
by the late 1970s the movement was in retreat. Today,
the literature is clearly characterized by its critics but,
because widespread research has indicated that
students in open classrooms are more independent,
less conforming, act more cooperatively, are more
attentive and participate more actively in class discus-
sions, and display more creativity than students in
traditional classrooms (Rothenberg 1989), open class-
room learning strategies continue to be implemented
in Western Europe, North and South America, and
Asia as many schools continue to offer students the
option of learning in open classrooms.

See also: Classroom Climate; Educational Research
and School Reform; Environments for Learning;
Instructional Design; Instructional Psychology; Pe-
dagogical Reform Movement, History of; Progressive
Education Internationally; Rousseau, Jean-Jacques
(1712–78); School (Alternative Models): Ideas and
Institutions; Self-regulated Learning; Situated Learn-
ing: Out of School and in the Classroom; Teacher
Behavior and Student Outcomes; Teaching and Learn-
ing in the Classroom
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Operant Conditioning and Clinical

Psychology

The application of operant conditioning to issues
confronting clinical psychology has a strong foun-
dation in the basic science of B. F. Skinner. The use of
operant principles in clinical psychology focuses on
altering the environment to increase useful behaviors
or decrease clinically maladaptive behaviors. Modern
operant theory continues to extend the original model
and the scope of the clinical problems it can address,
and new therapies continue to be developed.

1. The Basic Operant Model

Operant theory was preceded by the law of effect as
proposed by Edward L. Thorndike. Early versions of
the law of effect stated that behaviors that produce
satisfying effects tend to increase in frequency while
behaviors that produce discomfort tend to become less
frequent. B. F. Skinner recognized that attending only
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Figure 1
Representation of the multiterm contingency for the operant model of behavior

to behavior missed an important point. A behavior
can produce a good effect in one situation but a very
different effect in a different circumstance. In part, an
appreciation of the importance of the function of
behavior in the specific context in which it occurred led
to the identification of the principles of operant
conditioning (see Beha�ior Analysis, Applied).

An operant gains its name from the fact that the
behavior in question operates on the environment or
produces a certain consequence. An operant is defined
by the consequence it produces and not by the physical
appearance or form (also called topography) of the
behavior. Operant (also called instrumental) con-
ditioning is typically presented in what is called the
‘multi-term contingency.’ The analysis of a behavior
takes place in the context of the circumstances in
which it occurs. A common representation of the
operant using three explanatory terms is presented in
Fig. 1. The conventional symbols are indicated in bold
above the name and descriptions.

Reading from left to right the diagram can be
understood to indicate that under certain conditions a
behavior will occur and, depending on what follows
the behavior, the behavior will be more or less likely to
occur in the future under the same circumstances.
Looking in more detail at the diagram, the environ-
mental influences that set the occasion for a behavior
to occur are shown in the brackets on the left and
should be considered together. The discriminative
stimulus (SD) is a stimulus in the presence of which the
probability of a particular contingent consequence for
a behavior or class of behaviors is greater than when it
is not present. Bracketed with the discriminative
stimulus is the establishing operation (EO). Establish-
ing operations are any environmental changes that
momentarily alter the effectiveness of a discriminative
stimulus to evoke the behavior of interest and affect
the rate of that response.

The ‘R’ indicates the response of interest. Responses
can be overt actions or private events such as thoughts,
feelings, and emotions so long as there are some
observable correlates of the private events (Skinner
1945). Some critics of operant conditioning incorrectly
state that only overt behavior and not private events

can be studied and treated using an operant approach.
In fact, operant conditioning assumes thoughts and
feelings are better understood as responses to be
addressed in treatment rather than causes of other
behaviors (Hayes and Brownstein 1986).

The ‘SR’ term indicates the contingency that follows
the behavior and influences the probability of the
preceding behavior occurring again under the same or
similar conditions. The notation of ‘SR’ is used,
because typically the contingency is a stimulus that
acts as a reinforcer. The term ‘reinforcer’ has a specific
meaning in operant conditioning. A reinforcer is a
stimulus that increases the probability of a given
response in a particular situation when it is presented
following that response and contingent upon it. The
arrow indicates the temporal flow of the response
being followed by the contingency. The other notation
in the diagram is the dot between the discriminative
stimuli and the response. The dot is interpreted as a
probability function. That is, given the presence of a
discriminative stimulus, there is a probability that the
response will be emitted given the organism’s history.

1.1 Acquisition of Beha�ior

Consider this simple example to clarify these terms. In
the absence of intimate friendships and following
social-skills training in therapy (EO), a client meets a
prospective friend (SD) and makes a social overture to
them (R) that leads to the formation of a new
friendship (SR, in this case a reinforcer for approaching
people as prospective friends). This sequence of
behaviors leads to the strengthening of the response of
initiating social contact.

Behavior is strengthened when it is followed by a
reinforcing consequence. Generally, the more fre-
quently the behavior of interest is followed by a
reinforcer, the more quickly the behavior will become
established. There are other well-researched factors
that affect the rate of acquisition and stability of
behavior (Ferster and Skinner 1957).

Distinctions are made for various types of con-
tingencies. The most fundamental distinction is be-
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Table 1
2�2 table defining the use of term for the operant contingency

tween reinforcement and punishment. Any contingent
stimulus that leads to an increase in the preceding
behavior is called a reinforcer. Any contingency that
leads to a decrease in the preceding behavior is called
a punisher. The terminology is further refined by
identifying whether the contingent stimulus is applied
or removed to establish its effect. When a contingent
stimulus is applied, it is termed positive; when a
contingent stimulus is removed, it is termed negative.
Table 1 clarifies the terminology of contingent stimuli.

Whether a contingency is determined to be re-
inforcement or punishment is determined by the effect
it has on the preceding behavior, not the intention of
the supplier of the contingency. For example, even if a
parent intends to punish a child’s tantrum by scolding
them in order to decrease rate, if the scolding actually
increases the tantrums (due to parental attention,
perhaps) then the scolding has functioned as positive
reinforcement, regardless of the intention of the
parent. Thus, it is important to understand that exactly
what type of contingency is operating is wholly
determined by the observed function of the con-
tingency on the response of interest (see Single-case
Experimental Designs in Clinical Settings).

A common misunderstanding about contingencies
is that the modifiers ‘positive’ and ‘negative’ imply
some moral good or bad property of the contingency.
This is not the case. The terms ‘positive’ and ‘negative’
refer only to whether the contingency (i.e., the re-
inforcement or punishment) is applied (positive) or
removed (negative). A positive reinforcer refers to a
contingency that, when applied, increases the rate of
responding. A negative punisher refers to the removal
of contingency that produces a reduction in the rate of
responding.

1.2 Generalization

When an operant behavior has been reinforced in the
presence of a particular SD, the same behavior may still
be emitted in the presence of similar but not identical
stimulus conditions. When an operant is emitted in the
presence of a stimulus similar to the original SD, this is
referred to as stimulus generalization. For example, if
one learns to answer the door when a doorbell of a
particular sound rings, one will likely answer a door

when a doorbell of a somewhat different ring occurs,
even if one has never heard that particular doorbell
sound before. This is an example of stimulus generaliz-
ation. Strictly speaking, generalization occurs when
some actual physical property of the original SD is
shared with another stimulus in the presence of which
a response is emitted and reinforced. A doorbell’s
sound may be similarly pitched and thus the operant
(opening the door) may be emitted, even though the
behavior has never been reinforced in the presence of
that exact tone before. However, for the phenomenon
to be considered generalization, there must be some
formal property of the stimuli that are common. In the
doorbell example, the formal property was some
quality of the sound.

1.3 Extinction

Behavior that is established by operant conditioning
can undergo extinction when the behavior that occurs
in the presence of the SD is no longer followed by the
SR. One of the characteristics of extinction of operant
behavior is that when the SR is removed, the organism
may increase the frequency of the behavior initially
and often change the topography of the behavior
slightly. This is called an extinction burst and can lead
to the expression of new behavior that may lead to
reinforcement. If reinforcement is not forthcoming,
the behavior will decrease to its pre-reinforcement
baseline (referred to as the free operant level).

2. Early Applications of Operant Conditioning

There have been many applications of operant con-
ditioning in the clinical literature. One example, in
particular, demonstrates an important philosophical
perspective taken by clinical operant therapists. Under
the assumption that behavior is the product of en-
vironmental contingencies, two researchers, Teodoro
Ayllon and Nathan Azrin (1968), studied chronically
hospitalized patients at a state hospital. The patients
had been in the hospital for many years and many had
been diagnosed with schizophrenia and other severe
forms of psychopathology. The researchers provided
no direct treatment to the patients but instead altered
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the behavior of the staff. They assumed that the staff
were inadvertently reinforcing maladaptive behavior
and failing to attend to positive patient behaviors
properly. Their sole intervention was to have the staff
reinforce adaptive behaviors when the patients emitted
them, by giving them tokens that were redeemable for
a variety of reinforcers, and ignore maladaptive
behaviors. This intervention is referred to as a token
economy. Remarkable improvements resulted, includ-
ing a number of instances where patients who had
been institutionalized formany years prior to the intro-
duction of the token economy were functioning well
enough to be discharged.

Another notable early application of operant princi-
ples to clinical problems addressed severe problems
in children. O. Ivar Lovaas (1977) was among early
autism researchers who used operant principles to stop
self-destructive behavior and establish language. One
characteristic of autistic behavior is impaired or absent
language. Lovaas used reinforcement principles to
establish the utterance of sounds by reinforcing sounds
and then withholding the reinforcement and waiting
for an extinction burst to produce sounds more like
the target sound. When closer approximations to
target sounds occurred, they were quickly reinforced.
This use of operant conditioning to build increasingly
more complex behavior is called shaping by successive
approximation. While the process of teaching
language in this population was slow, it can be very
successful. Further work at shaping verbal and social
skills has produced profound improvement in verbal
and social behavior in a population that had been
difficult to treat previously (Lovaas 1987).

3. Clinical Inter�entions for Each Term of the
Operant Model

An operant analysis of clinical problems requires that
behavior be understood as an act in context. What this
means is that in order to understand a behavior, one
has to understand its function in the context in which
it occurs. As a simple clinical example, crying could
function to express sadness, to get support, to ter-
minate an aversive conversation, to express over-
whelming happiness, or to get attention. To under-
stand the act of crying, one would have to understand
the conditions in which it occurs and the consequences
that follow the crying contingently. To say that
someone is crying does not demonstrate an adequate
understanding of the controlling variables. If a clin-
ician were to treat someone’s crying as a reflection of
sadness or depression, when its function was actually
to terminate a conversation that was not going the
client’s way, the therapist would not achieve a good
clinical outcome. When a clinician tries to understand
a clinical problem, they perform a functional analysis,
or an analysis of the stimulus functions of each term in
the operant model (Kanfer and Saslow 1969).

It is useful to think of how problems and inter-
ventions may occur for each term of the operant
model. Table 2 describes each term shown in the model
followed by a description of the functional problem, a
description of the process by which the problem might
emerge, a clinical example, and the type of possible
intervention that might be used to address the clinical
problem.

One can see that in many cases, treatment involves
techniques that provide training to better discriminate
conditions that indicate when a response will lead to a
particular desirable or undesirable outcome. An as-
sessment of the adequacy or frequency of a particular
response is also often useful. Many times an in-
tervention focuses on shaping a better functional
response for a particular set of stimulus conditions.
This may take the form of social-skills training,
modeling, or training by successive approximations.
There are many clinical situations when clients are
taught how to better apply contingencies that affect
the behavior of people around them. For example,
parent effectiveness training focuses on the proper and
effective application contingency management to in-
crease useful behavior in children. The same principles
can be used to increase appropriate student behavior
in school or increase productivity in a business
environment.

Influencing establishing operations or motivational
variables is the clinical intervention with the least well-
developed clinical technology. In laboratory research,
deprivational states are frequently used to establish
the function of a discriminative stimulus for a response
that will be reinforced by food. In clinical practice,
inducing deprivational states is often not practical or
ethical. While parents might deprive a child of their
dinner, behavior therapists do not have access to such
operations. Recently, motivational interview tech-
niques have been developed to emphasize the im-
portance of therapy and increase its reinforcing
properties. These techniques have been applied with
some positive effect in the area of addictions treatment
(Miller et al. 1992), but the strength of the effect and
the exact mechanism of action are not clear.

4. Clinical Inter�entions In�ol�ing Operant and
Respondent Conditioning

Respondent (also known as classical, or Pavlovian)
conditioning (see Classical Conditioning and Clinical
Psychology) involves the pairing of unconditioned
and conditioned stimuli, which ultimately leads to a
conditioned stimulus that elicits a conditioned re-
sponse. One of the more useful clinical heuristics has
been research on how respondent and operant condi-
tioning can combine to explain important clinical
problems.

The best-known problem that has been addressed
by considering both operant and respondent con-
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Table 2
Clinical problems associated with each term of the operant model

Stimulus function
in operant model

Functional
problem Description

Specific problem
example

Possible
interventions

EO
Establishing
Operation

Inadequate
motivation

Person does not take
advantage of reinforcing
opportunities

Client fails to seek
treatment for
substance abuse

Motivational
interviewing

SD

Discriminative
Stimulus

Inadequate stimulus
control

Response emitted under
wrong conditions

Client gives inappropriate
interpersonal information
for a given occasion

Social-skills training

Overly rigid rule-
governance

Client is not under con-
tingent control of environ-
ment or sensitive to
environmental changes

Client’s behavior not
under control of actual
relationship between
behavior and consequences

Exposure to actual
contingencies in a
situation

Ineffective arrangement
of contingencies

Immediate environment
not arranged to control
behavior usefully

Inefficient dietary
management; problems
with school work

Stimulus
control�problem-
solving training

R
Response

Deficient or ineffective
behavioral repertoire

Behaviors do not lead to
reinforcement

Poor social skills,
parental skills deficits,
social isolation,
assertion deficits

Therapy provides feed-
back on actual function
of behavior; Parent
effectiveness training

Aversive behavioral
repertoire

Exhibits behavioral
excesses or controlling
behaviors that others
find aversive

Aggressive or coercive
behavior

Self-control training

Behavioral excess Client exhibits excess
behavior that interferes
with access to reinforcers

Panic�Anxiety, obsessive-
compulsive behavior

Systematic desensi-
tization; flooding;
panic control therapy

SR

Contingency
Inappropriate contingent

control
Reinforcers socially

inappropriate or lead
to unacceptable out-
comes for client or others

Substance abuse;
pedophilia

Self-control training,
social-skills training,
environmental
restriction

Non-contingent
reinforcement

Person receives significant
reinforcement regardless
of performance

Social, school, or work
difficulties

Parent training, business
management training

Overly-punitive
environment

Person’s behavior is
under aversive control
rather than positive
control

Mistrust, over-caution,
misses opportunity for
expanding behavioral
repertoire

Rearrangement of
environmental
contingencies

Overly stringent self-
reinforcement
strategies

Person sets standards too
high

Perfectionism, frequently
disappointed in self or
others

Self-instructional
training, discrimination
training

1
0
8
7
1



ditioning is the theory of the acquisition and main-
tenance of phobic behaviors. It has been suggested
that phobic behaviors are acquired by classical con-
ditioning but maintained by operant conditioning.
Consider the simple example of someone bitten by a
dog. In respondent conditioning terms, the dog bite is
an unconditioned stimulus that produces the uncon-
ditioned response of pain and fear. Following such an
incident, the next time the person approaches a dog,
their fear and anxiety rises as the stimulus (the dog)
gets closer. So far, the acquisition of the fearful
response can be understood using a classical con-
ditioning paradigm. If the person were to approach a
variety of dogs, the fearful response would extinguish
naturally, because extinction in classical conditioning
is accomplished by presenting the conditioned stimu-
lus (a dog) in the absence of the unconditioned
stimulus (the dog bite). If this were the case, phobic
responses would extinguish naturally over time. How-
ever, in many instances when one sees the dog and
anxiety increases, a person simply turns around and
walks away, thus avoiding the feared object. When
that happens, the avoidance behavior is negatively
reinforced (increased) by the removal of the anxiety.
This increases the probability of avoiding the dog the
next time such a stimulus is encountered. The avoid-
ance of the phobic object prevents the natural ex-
tinction of phobic anxiety, because the phobic object
(now a conditioned stimulus) is avoided and therefore
extinction cannot occur.

Avoidance is an important issue in clinical psy-
chology. Avoidance responses are operants that pre-
vent the occurrence of aversive consequences before
they are actually experienced. This behavior is main-
tained by negative reinforcement. Clinically, the liab-
ility of avoidance behavior is that the person engaging
in such behavior does not experience the opportunity
to test whether the anticipated aversive consequences
are still in effect. Thus, the circumstances that led to
the initial aversive consequences may have changed,
but if the person continues to avoid the original
stimulus conditions, the changes will go undetected.
There may also be avoidance of other stimuli due to
generalization that leads to additional restrictions in
healthy functioning.

Several clinical interventions address such prob-
lems. Treatments for phobias involve therapeutic
interventions that prevent or remove the instrumental
benefits of avoidance. Phobia treatment involves a
classical conditioning paradigm in which the behavior
therapist uses exposure to the conditioned stimulus to
bring about extinction (see Beha�ior Therapy: Psy-
chological Perspecti�es ). The key to successful treat-
ment is the prevention of avoidance, which would
negatively reinforce the phobic behavior (Barlow
1990).

Another clinical problem that is treated, in part, by
preventing avoidance behavior is obsessive-compul-
sive disorder (OCD). In OCD, the client experiences

intrusive thoughts or images that produce anxiety. For
example, someone might be obsessed with a concern
that they have failed to lock their house adequately.
The thoughts are high in frequency, do not feel natural
to the client, and are not under the voluntary control
of the client. Obsessions are thoughts or images. They
are often accompanied by compulsive behaviors that
serve to reduce the obsessive thoughts. In this example,
a client may go back repeatedly to check that the front
door is locked, preventing them from going to work.
The psychological intervention used to treat OCD is
exposure to the situation that produces the obsessive
behavior and response prevention so that the comp-
ulsive behaviors are not emitted (Foa et al. 1980).
Eventually, the anxiety associated with the probl-
ematic stimulus extinguishes, because the function of
acting to reduce the distress extinguishes.

5. Future Directions in Operant Conditioning
Research and Treatment

In the last 15 years there have been significant advances
in operant theory. Perhaps the most important ad-
vances address the limitations of the application of the
operant conceptualization of stimulus generalization
to verbal behavior. Humans are unique in their ability
to engage in certain kinds of verbal behavior. Earlier,
stimulus generalization was defined as when a stimulus
with similar physical or formal properties to the
original discriminative stimulus is also followed by a
response that is subsequently reinforced. However, in
the instance of verbal behavior, there are stimuli that
have no formal properties in common that can still
serve equivalent functions. A simple instance is when
the written word ‘g-r-e-e-n,’ the sound of the word
‘green’ when pronounced, and the color green all serve
the same stimulus function without necessarily ever
having appeared together. There are no physical
similarities sharedby these stimuli. They canbe trained
to substitute for each other so that any one stimulus
can entail the functions of each of the others. When
each stimulus can entail the functions of all the others
and demonstrate certain experimental properties
(reflexivity, symmetry, transitivity), they are said to
form an equivalence class.

The clinical implication for humans is that stimuli
can take on the functions of other stimuli without ever
having been directly learned. Though the process is
debated (Barnes-Holmes et al. in press, Sidman 1986,
1994), it is clear that one can construct functionally
equivalent relationships between stimuli in complex
ways. What this means clinically is that a client can
respond to a variety of stimuli as if they all had the
same direct learning history, even if they did not. While
there are experimental methods for training these
relationships, they often emerge without a person
knowing that an equivalent relationship is functioning
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or how it came to be. A client might learn to respond
to an event—for example, a relationship failure—in
the same way that they might to a catastrophic event,
even though a failed relationship had never previously
entailed a horrible outcome. Its implications for
therapy are just beginning to emerge (Hayes et al.
1999) (seeAcceptance andChange,Psychology of ). The
promise of the exploration of the relational operant in
the analysis of language and therapy is one of the more
interesting innovations for those doing research on the
cutting edge of operant theory.

In the last decade, an analysis of how to apply
operant learning principles in interpersonal psycho-
therapy has also begun (see Interpersonal Psycho-
therapy). Kohlenberg and Tsai (1991) have detailed
functional analytic psychotherapy, which describes
the reinforcing functions of the therapeutic relation-
ship that the therapist can use to affect significant
behavior change in adult outpatient populations.

Advances in basic operant research are emerging at
an increasing rate. Innovations in therapy are ad-
dressing new classes of problems that have not
previously been the focus of an operant analysis. The
role of operant conditioning will continue to maintain
a prominent position in applied clinical psychology.

See also: Behaviorism; Reinforcement, Principle of
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Operations Research

1. What is Operations Research?

Operations research (OR) is the name for an approach
to problem solving that is intended to provide
managers with a scientific basis upon which to make
decisions in the interests of their organization as a
whole. Modern, complex organizations are divided
into functional units, each of which has its own
objectives. In a private manufacturing firm, for
example, the production department usually seeks to
maximize production volume while minimizing costs,
often calling for large inventories of relatively few
product lines; the marketing department seeks to
maximize sales volume while minimizing the costs per
unit sale, often calling for rapid delivery of a large
number of products; and the personnel department
seeks to recruit the best people at the least cost, which
can be achieved by a stabilized labor force. Often,
these objectives are in conflict with each other. It is the
aim of the firm’s chief executive to harmonize these
functional or component objectives so that the organ-
ization’s overall objectives—profitability, return on
investment, market share, stock price—are achieved.
One can consider a ‘system’ as the interrelationship
among the components or functional units of the
organization. Operations research seeks to find the
best solution available to achieve the system’s ob-
jectives given the constraints under which the system
operates. This is termed ‘optimization’ analysis.

The key elements of an operations research ap-
proach are the following:

(a) Formulate a problem to be studied.
(b) Construct a mathematical model that represents

the system under study.
(c) Derive a solution from this model.
(d) Test the model and the solution derived from it.
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(e) Establish rules for modifying the solution under
specified system changes.

( f ) Implement the solution.

1.1 E�olution of Operations Research

As the term implies, ‘operations research’ is concerned
with research about operations. One of the earliest
examples of OR are the Lanchester equations pub-
lished during World War I. Frederick Lanchester was
an aeronautical engineer who sought to translate
complex military strategies into mathematical for-
mulas. His book, Aircraft in Warfare, published in
1916, included the ‘N square’ law relating victory,
numerical superiority, and weapon superiority for
situations in which all units of two opposing forces
engage simultaneously. Lanchester concluded that,
under these assumed conditions, numerical superiority
was relatively more important than weapon system
accuracy, and that available combatant forces were
most effective if deployed in a single force that split the
enemy into two or more component units.

During World War II, the British government
employed operations analysts to determine whether
quantitative assessment of sensitive military data
could produce recommendations that would enhance
the effectiveness of British military operations. Num-
erous successes followed. For example, data ana-
lyzed from the Eighth Bomber Command in England
in 1942 led to several operational modifications:
Simultaneous release of bombs by all bombardiers
instead of individualized release by each bombardier;
decrease in the number of aircraft per formation from
18–36 to 12–14; and salvoing of bombs instead of
presetting them to release in a string produced startling
results. In 1942, less than 15 percent of bombs dropped
landed within 1,000 feet of their aim point. This figure
rose to more than 60 percent in 1944 after the
operational modifications were adopted.

This example illustrates a number of the char-
acteristics of OR: Systematic analysis of operational
data led to the recommendation of ‘counter-intuitive’
recommendations that ran contrary to the experiences
of the operational experts, and that, once imple-
mented, yielded greatly improved overall system
effectiveness.

The British establishment of ‘operational research’
units in the early 1940s were replicated by the USA
during and immediately after World War II. The US
Navy formed an Operations Evaluation Group, and
this organization was later incorporated into the
Center for Naval Analyses which performs OR and
related studies for the Navy. The US Air Force, with
the help of Donald Douglas of Douglas Aviation,
established The RAND Corporation which has played
a leading role in the creation and application of OR
techniques since the 1940s. And the Weapons System
Evaluation Group, reporting to the Joint Chiefs of

Staff, later became a key part of the Institute for
Defense Analysis. (The US Army’s Operations Rese-
arch Office operated independently for a number of
years, but later became a ‘project’ within The RAND
Corporation.)

In the late 1940s and early 1950s, it was realized on
both sides of the Atlantic that these quantitative
techniques could be applied fruitfully to industrial as
well as to military operations. Initially, some of these
techniques were employed by management con-
sultants and industrial engineers to improve industrial
efficiency through quality control, time-and-motion
studies, and marketing analyses. But the 1950s saw the
proliferation of sophisticated mathematical methods
that greatly enhanced the analytical power, academic
prestige, and organizational applicability of OR.
These techniques included mathematical program-
ming (‘linear,’ ‘nonlinear,’ and ‘dynamic’) that derived
optimal allocation solutions under constraints; queu-
ing or waiting line theory; advances in game theory,
and other aspects of competitive decision-making; and
the early stages of computer simulation methods.

Robert McNamara, who was a graduate of the
Harvard Business School and had become familiar
with these approaches as a senior executive at the Ford
Motor Company, was named Secretary of Defense by
President Kennedy in 1961, just after having been
appointed as president of Ford. McNamara formed a
‘systems analysis office’ at the Pentagon, headed by
Alain Enthoven, a prominent economist who had
applied OR techniques at The RAND Corporation.
This was the first time that OR was legitimized as an
important method of analysis in US defense policy.
Moreover, McNamara urged his colleagues in dom-
estic agencies to consider the application of these
techniques.

In the 1960s, the Johnson administration established
the Great Society, a set of federally-funded initiatives
to enhance the well-being of individuals on the bottom
rungs of American society. Such domestic programs as
health policy and management began to receive
extensivepolitical and thenanalytical attention. Simul-
taneously, significant numbers of military analysts
active in OR development and its applications became
disaffected with the escalation of American military
involvement in Vietnam and sought to apply their
analytical skills in nonmilitary areas. Collectively,
these developments produced a third wave of OR
application: domestic, government-funded programs
involving social, environmental, transportation, and
criminal justice policy, to name some of the more
prominent areas of work.

By the 1970s, operations research groups could be
found not only in the major branches of the military
services and in large numbers of corporations. They
were also prevalent in federal and state agencies
concerned with health and human services, environ-
mental regulation, transportation, and numerous
other areas of specialization. And they were the focal
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point for work among many of the nongovernmental
organizations that arose during this period to support
and�or critique government programs.

Another noteworthy feature of the application of
OR techniques is that, historically, they were con-
ducted largely by teams of analysts rather than by
individual analysts. OR became associated widely with
multidisciplinary, team problem-solving.

1.2 Academic Bases of Operations Research

The burgeoning literature on the collection of OR
techniques was both a product of, and a stimulus to,
academically-based graduate programs in the field.
Originally, OR was represented in units within depart-
ments of industrial engineering, or groups within
graduate schools of business. In some cases, separate
OR departments were established on faculties of
colleges of engineering, or as part of applied math-
ematics and statistics departments. These disciplines—
mathematics and statistics, engineering, and busi-
ness—became the principal bases for university ad-
vancement of the field. They were joined by economics
as the applicability of game theory—formal consider-
ation of competitive situations emphasizing the
decision-making processes of the adversaries—became
widely used. And, in the 1980s, as rational choice
theory, a derivative of game theory, took hold in
political science departments, these units also became
the home for elements of operations research teaching
and research.

A wide variety of US educational institutions
became prominent in the teaching and research of OR.
The Massachusetts Institute of Technology, the
Wharton School of the University of Pennsylvania,
Carnegie Mellon University, Johns Hopkins Univer-
sity, Case Western Reserve University, the University
of California at Berkeley, and Stanford University,
among others, became known internationally for the
quality of their OR programs. These academic ac-
tivities were matched by important programs at major
universities in Europe, Israel, Japan, and elsewhere–
including Lancaster in the United Kingdom, Louvain
in Belgium, and Tel Aviv and Tokyo Universities.

Not unexpectedly, a corollary of these academic
programs was the establishment of academic societies
whose purposes were to publish the latest research in
the field, to promote professional networks that would
enhance interaction among specialists, and to serve as
a recruiting ground for placement in academic insti-
tutions, corporations, government agencies, and non-
profit organizations.

Most noteworthy, the Operations Research Society
of America (ORSA) focused on mathematical ad-
vances in the field and its many applications in the
military area. A separate society, the Military Oper-
ations Research Society (MORS), was devoted ex-
clusively to this sector. By contrast, as larger numbers

began to utilize OR for industrial applications, The
Institute of Management Sciences (TIMS) was organ-
ized to meet the needs of those interested in corporate
environments. Eventually, in the 1990s, ORSA and
TIMS merged into the Institute for Operations Re-
search and the Management Sciences (INFORMS),
reflecting the growing interaction among OR in the
military, corporate, governmental, and nonprofit
sectors.

2. Major Classes of Operations Research
Applications

Over the decades, clusters of problems have proven to
be especially amenable to treatment by operations
research. They fall into the following six categories of
model: inventory, allocation, waiting time, replace-
ment, competitive, and computer simulation.

2.1 In�entory Models

Inventory models deal with the time at which orders
for certain goods are to be placed, and the quantity of
the order. The research problem concerns ways of
optimizing these decisions, taking into account the
cost of obtaining the goods, the cost of holding a unit
in inventory, and the cost of shortages. More advanced
inventory models deal with situations in which there
are restrictions on production facilities, storage facil-
ities, time and�or money. For several decades, more
OR effort was focused on inventory models than any
other area of application.

2.2 Allocation Models

This class of problems concerns a number of activities
to be performed, several alternative methods for
carrying them out, and a constraint that the resources
or facilities available do not permit each activity to be
performed in the most effective way. The analytical
challenge of these problems is to combine activities
and resources to optimize overall effectiveness. Of
particular relevance to this work is the applicability of
‘linear programming’—a class of optimization prob-
lems that address the interaction of many variables
subject to a set of constraints. Subsequent advances in
‘nonlinear’ and ‘dynamic’ programming permitted the
tackling of more complex assignment problems where
a number of the constraints themselves vary with time.

2.3 Waiting Time Models

A third class of problems that have long been
addressed by operations researchers have dealt with
waiting times—when either units requiring service or
facilities available for providing service wait, or stand
idle. These phenomena have been the subject of a
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whole class of mathematical formulations known
collectively as ‘queuing theory.’ In these problems, the
OR analyst is faced with determining the optimal
number of service facilities, the optimal arrival rate or
times of arrival, or both.

2.4 Replacement Models

There are a class of problems concerned with the
prediction of costs for a group of items that have a
probability distribution of lifespan. Decision-makers
must choose between operating aging equipment or
incurring the cost of replacing old equipment with
new. At what age does the saving from use of new
equipment compensate for its initial cost? For many
years, OR analysts have developed methods for
predicting costs based on the probability distribution
of lifespans. These are classified as replacement
models.

2.5 Competiti�e Models

Unlike the models cited above, which deal with issues
internal to the organization, competitive models are
concerned with situations in which the effectiveness of
decisions by one party are dependent on decisions by
another party. At the core of these models is the theory
of games which assesses the strategies that players
should adopt to ‘win,’ however that is measured. A
game is competitive if there is an end-state that each
player desires but not all can obtain. The players are in
conflict relative to the goal. Each player has a set of
possible choices which eventually bring the game to
the end state.

2.6 Computer Simulation Models

With the development of advanced computer tech-
nology, OR analysts began to use these machines to
build mathematical models that could simulate real-
world problem situations. Then, by varying the as-
sumptions of the model, the analysts could determine
the sensitivity of the model to different parameters and
conditions. The power of this technique has permitted
highly complex systems to be evaluated carefully in
relatively short periods of time.

3. The Intellectual Challenges

Operations research techniques have advanced enor-
mously over the almost six decades of their develop-
ment since the 1940s. The mathematical rigor of the
techniques is especially impressive. Its application in
both the military sectors and the commercial sectors
has been extensive. Areas of government�social action
and of public policy more generally have been less
amenable to contributions from the operations re-
searcher. This is because OR analysts are committed

to the studying of a complex problem through the lens
of a mathematical model that can be tested in
quantitative terms. But a number of broader social
and political issues reflect deep political struggles, and
adjustments in human behavior that are exceedingly
difficult to quantify. Many military operations and
corporate activities have agreed widely upon quan-
titative measures of effectiveness.

Here, the intellectual power of OR techniques can
be enormously helpful. In public policy issues, where a
clash of values is often at the heart of the matter (e.g.,
should the US Department of Energy be twice its size,
or eliminated?), quantitative models appear to be of
limited value in furthering the identification of optimal
choices.

A second challenge is to make OR applicable in the
age of the information technology revolution. This
revolution has permitted vast amounts of information
to be available to people all over the globe with access
to the World Wide Web. Will this revolution
strengthen or marginalize the role of OR as a tool of
executive decision-making? Practitioners of these
techniques must tailor their models as well as their
areas of application to take advantage of this rev-
olution, or they will be left behind by new analytical
approaches that are found to be more ‘user friendly’
for these incredibly powerful technological devices.

See also: Bounded and Costly Rationality; Decision
Research: Behavioral; Dynamic Decision Making;
Heuristics for Decision and Choice; Organization:
Overview; Organizational Decision Making; Organ-
izations, Sociology of; Rational Choice and Organ-
ization Theory
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Opinion Formation

The concept of ‘public opinion’ has been debated
across disciplines and centuries. At issue is the nature
of the ‘public,’ the political concepts and values that
constitute ‘opinion,’ and the process whereby the
public opinion is formed. One key point of division is
epistemological: whether to view political meaning as
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an aggregate or a structured whole. According to the
aggregative view, political meaning consists of a set of
elements (representations of experience), which are
related to one another either through passively learned
association or through active mental calculation. The
alternative view suggests that political meaning is
constructed. How it is constructed delimits the nature
of the representations that may be formed and the
quality of the associations or calculations that can be
made.

A second divide is more explicitly political. The
issue here is where to locate public opinion and, by
implication, where to look in order to explain it. One
view assumes the public is a composite phenomenon,
an aggregate function of its individual citizens. In this
view, political meaning and value are attributes of
individuals. Analysis therefore focuses on the qualities
of cognition and, in this light, how individuals process
the experiences and social influences to which they are
exposed. The opposing view presumes that the public
is a collective entity, a corpus of its own. Here political
meaning and value are emergent properties of the
collective. They are viewed as essentially cultural
phenomena and are explained with reference to large-
scale social forces.

1. The Mainstream Perspecti�e: Publics and
Meaning as Aggregates

Although these debates remain central in contem-
porary political theory, a consensus emerged in the
empirical study of public opinion formation. Its basic
contours were defined by Allport’s (1935) seminal
discussion of attitudes, the Yale persuasion studies
(Hovland et al. 1953), and Converse’s (1964) analysis
of political belief systems. Although pursuing different
topics from different disciplinary perspectives, the
research is oriented by the same political and epis-
temological vision: the public is an aggregate of its
individual citizens, and political meaning is a matter of
calculated or learned associations among represen-
tations and preferences. In this light, the formation of
public opinion is understood to be a process that
revolves around individuals. It begins with their
exposure to politically relevant experiences and in-
formation. Each individual processes this information,
thereby coming to a judgment that yields an attitude.
The attitudes of different individuals are then aggreg-
ated, either through informal interactions or more
formal mechanisms, such as elections or opinion polls.

For the most part, this research effort has focused
on the second step in the opinion formation process,
the social psychology of how individuals process
information (either from direct or indirect experience)
when forming an attitude. The critical outcome or
dependent variable is an attitude. Typically, this is
defined as an individual’s overall evaluation of an
object with some degree of favor or disfavor. In this

view, an attitude consists of three types of elements:
cognitive (beliefs); affective (emotions or feelings); and
behavioral (intent to act). These elements can affect
one another. While they are usually consistent, they
may not be. Attitudes are also related to one another.

In a way that has important consequences for
attitude strength and stability, this interattitudinal
structure may vary with regard to its elaboration, its
coherence, and the degree to which it has a hierarchical
structure. A central aim of the research is to examine
how different conditions (both situational and dispo-
sitional) affect the processing of information and thus
the resulting attitude. The research is designed on the
presumption that all individuals operating under
similar conditions will process information in the same
way. Consequently subjects’ responses are aggregated,
and inferences are made regarding how the ‘average’
person will form, maintain, or change their opinions
under the conditions examined.

Adopting this general framework, a wide variety of
competing theories or models of public opinion
formation were presented from the 1950s to the 1980s.
Some posit a rational, almost logical, integration of
information. A prominent example is the value-
expectancy model (e.g., Fishbein and Ajzen 1975).
According to this model, an individual forms or
changes an attitude by reviewing their beliefs about
the attitude object. A weight is assigned to each belief
by multiplying its assessed value by the probability
that the belief correctly pertains to the object in
question. The expected values of all the beliefs are then
averaged, leading to an overall attitude or judgment
being formed.

Other models accept the basic features of such
rational computational models but focus more on
considerations of memory and its effect on what beliefs
will be considered. The suggestion here is that an
individual may have a diverse set of contradictory
beliefs or affects associated with an attitude object.
Situational and internal cues affect which of these
beliefs is likely to be remembered on any given
occasion. Consequently, although individuals may
process beliefs rationally, the ways in which memory
functions will bias which beliefs are processed and
therefore what judgment is finally made. How mass
media prime candidate evaluations and the apparent
instability of political opinions are readily explained in
these terms (e.g., Zaller 1992). On-line processing
models of political candidate evaluation de-emphasize
the importance of recall (e.g., Lodge and Steenbergen
1995). In this view, individuals do not judge an object
by recalling all relevant beliefs. Rather, they simply
remember their prior evaluation of the object and
adjust this in light of the new information provided.
While this information may then be forgotten, the
overall assessment is carried forward when further
judgment is required.

Other models of information processing suggest
that judgment is more irrational. One example is the
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family of cognitive consistency models which suggest
that individuals relate objects to one another, not only
on categorical or logical grounds, but also on the basis
of evaluation or feeling. A particularly influential
extension of this is Tajfel’s (1981) analysis of the
consequences of group identification. His research
suggests that a person’s desire to maintain self-esteem
(positive evaluation) and their negative identification
with an out-group (categorical link) will result in
negatively biased evaluations and behaviors toward
that group. Following a learning theory tradition,
other research demonstrates how regularly pairing an
unconditioned stimulus (an object already valued
positively or negatively) with a conditioned stimulus
(an object not valued) will shape the subsequent
evaluation of the condition stimulus.

In recent years, there has been a shift to more
eclectic dual processing models of attitude formation.
Self-consciously integrating earlier conceptions, these
models suggest that different processes will operate
under different conditions. Two types of processes are
distinguished. Central processes, such as the value
expectancy model, are relatively demanding and in-
volve the evaluation of relevant arguments and in-
formation. Peripheral processes are less demanding
than central processes and include classical con-
ditioned responses, reliance on peripheral situational
cues (e.g., physical attractiveness of the source), or the
use of simple heuristics (e.g., experts know what they
are talking about). The focus of this research is to
discover (a) what conditions foster what type of
processing and (b) how different kinds of processes
affect attitude formation under different conditions.
This has led to a reconsideration of the early research
on the persuasive effect of source variables (e.g.,
credibility, expertise), message variables (e.g., argu-
ment quality, personal relevance), recipient variables
(e.g., prior attitude, personality), and context variables
(e.g., distractions, audience reaction). The net result is
a more complex and contingent understanding of how
attitudes are formed, sustained, and changed (Petty
and Wegener 1998).

Political scientists have drawn upon these models in
their attempt to understand opinion formation in
mass publics. Thus they have focused on who is
presenting what information (the agents of socializ-
ation—family, workplace, school, social groups, and
the mass media), to whom, and with what effect on
individuals’ judgment and knowledge of political
leaders, issues, and events. The research on agent
effects on opinion formation suggest that whereas the
family is not as influential as initially believed, it does
provide individuals with one of their most enduring
characteristics: their political identity. Supporting
early survey research, contemporary work indicates
that group identification can influence powerfully
individuals’ attitudes toward issues, especially those
emphasized by the group. Research also indicates that
the mass media, while not the powerful persuader it

was initially feared to be, nonetheless is able to affect
people’s sense of political priorities and to prime the
specific considerations they may bring to bear when
judging a particular issue or candidate.

In the case of knowledge and sophistication, the
evidence suggests overwhelmingly that the vast ma-
jority of people have little accurate information about
political leaders, current legislation, or foreign affairs.
Nor do their judgments reflect much sophistication or
consideration. What attitudes they express do not
cohere in any apparent ideological fashion, nor are
they particularly reliable over time. Even slight
changes in how questions are posed can produce
different attitudinal responses. Some studies do show
correlations between apparently abstract and more
concrete attitude items. This result is interpreted to
suggest people do base particular judgments on more
abstract core values. However evidence from open-
ended interviews indicates that whereas a few people
do think about politics in this deductive way, most do
not. Their responses are generally ill-considered,
unjustified, and readily changed by new considerations
that pop to mind. Overall, the evidence suggests that
citizens lack the information, understanding, or con-
sidered judgment typically called for in democratic
political theory.

2. Alternati�e Direction: Constructi�ism,
Discourse, and Collecti�e Publics

Questions have been raised regarding the basic
assumptions orienting this dominant approach to the
study of public opinion. The results of open-ended
interviewing have sparked an increasing interest in
taking a more constructive, holistic view of political
thinking. This has lead to a renewed interest in
constructivist psychologies that consider basic differ-
ences in how individuals reason (e.g., Rosenberg
2002). In this view, how an individual thinks about
social or political events will determine the kinds of
interrelationships and the kinds of representations
(and interests) they can construct. Moreover, different
individuals may think in qualitatively different ways.

For example, some people tend to focus on a simple
causal or categorical relationship cued by the situation
when formulating an understanding, and they draw
primarily on social convention or group interests to
make their judgments. Other people focus on only the
concrete contours of the immediate situation and
draw primarily on present feelings to make a judg-
ment. Still others infer quite abstract issues that are
only implicit in the situation and judge them with
reference to some notion of the general interest or
abstract principle. Contrary to the common assump-
tion of the ‘average citizen,’ this work suggests that
people may differ significantly, both in how they are
affected by the same social influences and in their
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capacity to respond to different kinds of institutional
regulation.

This interest in reasoning dovetails with the dis-
satisfaction expressed by some political theorists
regarding representative democracy and its emphasis
on electoral mechanisms of preference aggregation.
Instead, they advocate more deliberative forms of
democracy that require individuals to cooperate in the
generation and resolution of political issues (e.g.,
Habermas 1996). In this light, considerations of the
requirements of citizenship shift. Rather than personal
judgment, the focus is on cooperation with others in
order to come to common understanding and judg-
ment. This involves taking the perspective of another,
relating it to one’s own, and then critically considering
both. The latter not only entails compromise, but the
self-conscious construction of new positions that
incorporate and go beyond the original ones. Research
motivated by these concerns seeks to determine how
differing institutional arrangements impact on de-
liberation and with what effect on the collective
judgments that ensue. It does so by eschewing a focus
on individuals in favor of a direct examination of the
quality of deliberations themselves and the social
representations and group opinions they produce.

Finally, there is renewed interest in a more holistic,
constructivist view of the public. Rejecting what is
referred to as methodological individualism, social
theorists have argued that consciousness and meaning
making are essentially collectively structured phenom-
ena that are best thought of as a culture or mode of
discourse. Some view culture as singly structured and
coherent, and others argue that it is essentially an
arena of conflict. However, all agree that the indi-
vidual’s understanding is a generally poor reflection of
a larger social process and an inappropriate object of
inquiry. In this more sociological vision, changes in
public opinion reflect changes in the underlying
structure of collective meaning. Examples include the
shift in public discourse from appeals to the sacred to
reasoned argument regarding the profane, or a popu-
lation coming to imagine itself as a nation (e.g.,
Anderson 1991). Such changes are explained with
reference to collective forces such as the form of the
relations of production, the mode of information, or a
new geographical positioning of a population. With
such changes, alternative forms of institutional regu-
lation become possible (e.g., rule by personal power
vs. rule by law) and new kinds of political values are
constructed (social tradition vs. principled critique).
The challenge to this line of inquiry is to develop an
empirical methodology as sophisticated as the theor-
izing.

See also: Attitude Change: Psychological; Attitude
Formation: Function and Structure; Attitude
Measurement; Attitudes and Behavior; Political Cul-
ture; Public Opinion: Microsociological Aspects;
Public Opinion: Political Aspects.
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Optimal Control Theory

Optimal control theory is a mathematical theory that
deals with optimizing an objective function (or func-
tional) in a dynamic environment. In this theory, there
are two basic types of variables: state variables and
control variables. The state variables describe the
current state of the system, for example, a state
variable may represent the stock of equipment present
in the economy, the size of a forest, the amount of
carbon dioxide in the atmosphere, or the biomass of a
certain fish species in a given lake. The control
variables are what the decision maker can directly
control, such as the rate of investment, or the
harvesting efforts. A system of differential equations,
often called the transition equations, describe how the
rate of change of each state variable at a given point of
time depends on the state variables and the control
variables, and possibly on time itself. Given the initial
values for the state variables (often called the initial
stocks), the decision maker chooses the values of the
control variables. This choice determines the rates of
change of the state variables, and hence their future
values. The objective of the decision maker is to
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maximize some performance index, such as the value
of the stream of discounted profits, or some index of
the level of well-being of a community, which may
depend on current and future values of the control
variables and of the state variables. Given the initial
stocks, the objective function, and the transition
equations, solving an optimal control problem means
determining the time paths of all the control variables
so as to maximize the objective function.

It turns out that in solving an optimal control
problem, it is useful to add a new set of variables,
called co-state variables: for each state variable, one
assigns a corresponding co-state variable. In econo-
mics, the co-state variables are often called shadow
prices, because each co-state variable is an indicator of
the worth of the associated state variable to the
decision maker. With this additional set of variables,
one can formulate an elegant set of necessary condi-
tions, called the maximum principle, which is ex-
tremely useful in constructing the solution for the
optimal control problem, and which, as a bonus,
provides deep insight into the nature of the solution.

1. The Maximum Principle

We now define a simple optimal control problem and
state the maximum principle for it. Let t denote time.
Let s(t)� (s

�
(t), s

�
(t), … , s

n
(t)) be the vector of n state

variables, and c(t)� (c
�
(t), c

�
(t), … , c

m
(t)) be the vec-

tor of m control variables. (m can be greater than,
equal to, or less than n.) The transition equations are
given by

ds
i
(t)

dt
� f

i
(s(t),c(t), t), i� 1, 2, … , n.

and the initial values of the state variables are s
i
(0)�

s
i�
, i� 1, 2, … , n. The terminal time T is fixed in this

simple problem. The decision maker must find the
time path of c(t) to maximize the sum of (a) the value
of integral of the flow of net benefit, with the benefit at
time t being denoted by u(s(t), c(t), t), and (b) the value
of the terminal stocks, denoted by φ(s(T ), T ):

&T

�

u(s(t),c(t), t)dt�φ(s(T ),T ).

(The functions u(�), φ(�), and f
i
(�) are exogenously

specified.) At each time t, the values that c(t) can take
on are restricted to lie in a certain set A.

For each state variables s
i
, one introduces a cor-

responding co-state variable π
i
. Let π(t)�

(π
�
(t), π

�
(t), … , π

n
(t)). The co-state variables must

satisfy certain conditions, as set out below, and their
optimal values must be determined as part of the
solution of the problem. A key step in solving an
optimal control problem is the construction of a

function called the Hamiltonian, denoted as H(s(t),
c(t), π(t), t), and defined as

H(s(t),c(t),π(t), t)�

u(s(t),c(t), t)��
n

i=�

π
i
(t)f

i
(s(t),c(t), t)

Themaximumprinciple states that an optimal solution
to the above problem is a triplet (s(t), c(t), π(t)) that
satisfies the following conditions.

(a) c(t) maximizes H(s(t), c(t), π(t), t) for given s(t),
π(t), and t, over the set A. (This is a very attractive
property, because the Hamiltonian can be interpreted
as the sum of the current benefit and an indicator of
future benefits arising from current actions, as ref-
lected in the value of the rates of change of the state
variables that are influenced by the control variables.)

(b) The co-state variables and the state variables are
related by the equations

dπ
i
(t)

dt
��

�H

�s
i
(t)

(1)

ds
i
(t)

dt
�

�H

�π
i
(t)

(2)

Note that Eqn. (1) has the following appealing
interpretation. The co-state variable π

i
being the

shadow price of the state variable s
i
, the left-hand side

of (1) may be thought of as the capital gain (the
increase in the value of that asset). The optimal level of
asset holding must be such that the sum of (a) the
marginal contribution of that asset, �H��s

i
(t), and (b)

the capital gain term, is equal to zero.
(c) 2n boundary conditions must be met, namely,

s
i
(0)� s

i�
, i� 1, 2, … , n, and

π
i
(T )�

�φ

�s
i
(T )

for i � 1,2, … ,n. (3)

The conditions given by (3) are also called the
transversality conditions. They say that at the terminal
time T there must be an equality between π

i
(T ) (the

‘internal worth’ of the stock i) and its ‘external worth’
at the margin (recall that the function φ(�) is externally
specified).

The optimal time path of the control variables can
be represented either in the open-loop form, i.e., each
c
i
(t) is expressed as a function of the time, having as

parameters the initial conditions s
�i

(i� 1, 2, … , n),
or in the closed-loop form, or feedback form, i.e., an
optimal rule which determines c(t) using only the
knowledge of the concurrent values of the state
variables, and of t.

There are more complicated optimal control prob-
lems, which may involve several initial or terminal
constraints on the state variables, or the optimal
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choice of the terminal time T (no longer fixed), or of
the initial time (for example, at what time a mining
firm should abandon a mine, a researcher should drop
a research project, or a city should start building an
airport). These problems give rise to a complex set of
transversality conditions; see Le�onard and Long
(1992) for a useful tabulation.

2. Connections with the Calculus of Variations
and Dynamic Programming

Optimal control theory has its origin in the classical
calculus of variations, which concerns essentially the
same type of optimization problems over time. How-
ever, with the maximum principle, developed by
Pontryagin and his associates (see Pontryagin et al.
1962), the class of problems that optimal control
theory can deal with is much more general than the
class solvable by the calculus of variations.

Optimal control theory is formulated in continuous
time, though there is also a discrete time version of the
maximum principle; see Le�onard and Long (1992). In
discrete time, the most commonly used optimization
technique is dynamic programming, developed by
Bellman (1957), using a recursive method based on the
principle of optimality. Bellman’s principle of optima-
lity can also be formulated in continuous time, leading
to the Hamilton–Jacobi–Bellman equation (or HJB
equation for short), which is closely related to Pont-
ryagin’s maximum principle, and is often used to
provide a heuristic proof of that principle (see Arrow
and Kurz 1970). Such a heuristic proof reveals that the
shadow price (i.e., the co-state variable) of a given
state variable is in fact the derivative of the value
function (obtained in solving the HJB equation) with
respect to that state variable, thus justifying the name
shadow price. This approach yields equations that are
in agreement with (b) in the preceding section.

3. Applications of Optimal Control Theory to
Economics, Finance, and Management Sciences

Economists initially made use of optimal control
theory primarily to address the problem of optimal
capital accumulation and optimal management of
natural resources and the environment (Arrow and
Kurz 1970, Hadley and Kemp 1971, Pitchford and
Turnovsky 1977, Kemp and Long 1980). Optimal
control theory has been used to study a variety of
topics, such as macroeconomic impacts of fiscal
policies in a well-functioning market economy (for
example, the effect of a temporary increase in govern-
ment spending on private consumption and invest-
ment), optimal consumption planning by an individual
(for example, Becker and Murphy (1988) addressed
the question of rational addiction: if you know that
your current level of consumption of a drug will
determine your degree of addiction which in turn will

increase your future demand for it, how should you
determine your time path of consumption of the drug,
knowing the consequence of addiction?).

In management science, optimal control theory has
been applied to management problems such as the
optimal holding of inventories, the optimal time path
of advertising (e.g., under what conditions would it be
optimal to vary the intensity of advertising over the
product cycle), the optimal maintenance and sale age
for a machine subject to failure, and so on. In finance,
theories of optimal portfolio adjustments over time,
and theories on the pricing of financial options, have
been developed using optimal control methods, in a
stochastic setting. (See Malliaris and Brock 1982).

It is important to note that while the variable t often
stands for time, and the objective function is often an
integral over a time interval, it is not necessary to
restrict the theory to that interpretation. In fact, in
some important applications of optimal control theory
to economics, t has been interpreted as an index of the
type of an individual in a model where there is a
continuum of types.

4. Extensions of Optimal Control Theory

There are two important extensions of optimal control
theory. The first extension consists of allowing for
uncertainty in the transition equations, leading to the
development of stochastic optimal control theory. The
second extension is to allow for strategic interactions
among decision makers who pursue different objec-
tives, or who have diametrically opposed interests.
The body of literature which deals with this extension
is called differential game theory.

4.1 Stochastic Optimal Control Theory

A typical transition equation in stochastic optimal
control theory is

ds� f(s(t),c(t))dt�g(s(t),c(t))dz

where dz represents an increment of a stochastic
process z called the Wiener process. In this equation,
f(s(t), c(t)) represents the expected rate of change in the
state variable s, the term dz represents a random
disturbance in the external environment, and g(s(t),
c(t)) indicates that the effect of that disturbance on the
evolution of the state variable may depend on the
values taken by the control variable and the state
variable.

In some contexts, it is more appropriate to consider
random disturbances that occur only rarely, but that
may have great impacts when they occur, for example,
an earthquake, a currency crisis, or a discovery of an
entirely new production technique. To deal with such
discrete events, the Poisson process (also called jump
process) is used instead of the Wiener process, which is
suitable for continuous random variations.
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In finding a solution of a stochastic optimal control
problem, one makes use of a stochastic version of the
Hamilton–Jacobi–Bellman equation. Sometimes it is
possible to provide an explicit solution in the feedback
form. For example, some adjustment rules for port-
folios of financial assets can be derived. Another
interesting application of stochastic optimal control is
the problem of determining the optimal time to switch
from one regime to another. This is often referred to as
the optimal stopping problem. One asks, for example,
when one should exercise a call option (stop waiting
for a further increase in price), or when to start setting
up a factory in a foreign country (stop waiting for a
further favorable movement of the exchange rate).

4.2 Differential Games

An example of a differential game can be given
involving a transboundary fishery: two nations have
access to a common fish stock. Each nation knows that
the other nation’s harvesting strategy will have an
impact on the fish stock. If the two nations do not
cooperate, they are said to be players in a non-
cooperative game. Each nation would be solving an
optimal control problem, taking as given the strategy
of the other nation. In trying to predict the outcome of
such non-cooperative games, theorists have formu-
lated various concepts of equilibrium. A Nash equi-
librium of a differential game is a pair of strategies, one
for each player, such that each player’s strategy is the
best course of action (i.e., it solves the player’s optimal
control problem), given the strategy of the other
player.

The nature of the solution depends on the set of
strategies available to the players. If one assumes that,
given the initial conditions, players can only choose
control variables as functions of time (and not as
functions of the concurrent values of the state vari-
ables), then the equilibrium is called an open-loop
Nash equilibrium. On the other hand, if players must
choose strategies that specify the values to be taken by
the control variables at any time as functions of the
concurrent values of the state variables, and possibly
of time, then the equilibrium is said to be a feedback
Nash equilibrium. A refinement of the feedback Nash
equilibrium requires that at any point of time, and
given any situation the system may reach, the rule
chosen by each player must remain optimal for that
player, given that other players do not change their
rules. This property is called subgame perfectness. A
feedback Nash equilibrium that satisfies the subgame
perfectness property is called a Markov Perfect Nash
equilibrium.

Both deterministic and stochastic differential games
have been applied to problems in economics and
management science. Examples include games of
transboundary fishery, advertising games, innovation
games, and so on (see Clemhout and Wan 1994, and
Dockner et al. 2000).

5. Conclusions and Future Directions

Optimal control theory has become a standard tool in
economics and management science. It has facilitated
the solution of many dynamic economic models, and
helped to provide a great deal of insight into rational
behavior and interactions in a temporal context.
Several unsolved problems are currently attracting
research interests. Among these are (a) finding
Markov-perfect equilibria for general dynamic games
with a hierarchical structure (some players have
priorityofmoves), and (b) the search foroptimal policy
rules that are dynamically consistent in an environ-
ment where economic agents are rational forecasters.

See also: Decision-making Systems: Personal and
Collective; Dynamic Decision Making; Game Theory;
Self-organizing Dynamical Systems
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Optimization in Evolution, Limitations of

In biological evolution, natural selection is often seen
as an optimizing force: an organism’s adaptations are
optimal in performing their function because selection
has molded them over long periods of time. Indivi-
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duals with better (i.e., closer to optimal) features
have more offspring, which inherit these improve-
ments. More critical scrutiny of adaptations, however,
reveals that many are demonstrably suboptimal. In
this article, the way natural selection works in
natural populations is briefly outlined; a discussion of
several reasons why the fitness-maximizing action
of selection is limited then follows, and the article
concludes with a short review of the consequences for
evolutionary biology brought about by limitations of
optimization.

1. Natural Selection

Some organisms, by virtue of the interaction of the
environment with aspects of their morphology, beha-
vior, physiology or other phenotypic features, leave
more offspring than others with different phenotypes.
Hence, on average, these fitter individuals, which are
said to have a high fitness, contribute more of their
genetic material to the next generation than the less
fertile types. If there is some heritable component to
these phenotypic differences, then the proportion of
offspring exhibiting the fitter phenotype will increase.
This process, continuing generation after generation,
ensures that the population matches its environment
and, eventually, this match can become optimal, in the
sense that no better phenotype can occur.

Nevertheless, optimization may not occur, because
of biological processes and properties at any of the
stages described. In order to understand why, it is
necessary to consider just what is being optimized. As
described above, natural selection acts at the level of
individual organisms. While such organismal-level
selection clearly has an effect on the population, it
need not maximize any property of that population.
In addition, selection can (and does) act at different
levels (e.g., genes, chromosomes, cells and popu-
lations), in addition to the traditional, Darwinian,
individual level.

2. Reasons for Nonoptimality

Natural selection may fail to optimize for several
reasons. Some of the causes of nonoptimality do, of
course, fall under more than one of the headings.

2.1 Organisms are Variable

Ironically, the within-population variability, on which
natural selection acts to produce a good match of an
organism’s phenotype to its environment, may also
prevent this fit becoming perfect. Even if selection has
optimized a population’s mean phenotype, individuals
within that population will exhibit slightly different
phenotypes, some of which may be suboptimal. The

phenotypic variation in this optimized population
may reflect environmental differences, over either time
or space, during the various individuals’ development,
or genetic differences among individuals, or it may be
a manifestation of the interaction of environmental
and genetic differences. The effect of genetic differences
is known as genetic load, the difference in fitness
between the best possible phenotype and the average
fitness of the population. The most important form of
load, segregational load, is caused by genetic variants
that are found at non-negligible frequencies in the
population; such variants are said to segregate in the
population. The paradigmatic case is that of human
sickle-cell anemia in central Africa, where two alleles,
HbA and HbS, are found at the β-globin locus involved
in the disease. In spite of having mild anemia,
heterozygous individuals have the highest fitness
because of their enhanced resistance to malaria, and
selection acts to maintain both alleles in the popu-
lation. An inevitable consequence of Mendelian in-
heritance, however, is that both sorts of homozygotes
occur in each generation and these genotypes produce
phenotypes with lower fitnesses, HbAHbA individuals
being susceptible to malaria and HbSHbS individuals
dying early from severe anemia.

A second form of load is mutational load, effected
by recurrent deleterious mutations concurrently being
eliminated by purifying selection. Because mutation is
a rare event, there are usually very few highly
deleterious mutants in a population and mutational
load is less important as an explanation for a lack of
optimality than segregational load.

In the absence of environmental or genetic differ-
ences, phenotypic variation can still arise because of
random events during the development of an in-
dividual (developmental noise) that lead to differences
among individual phenotypes. Hence, even though
selection may act to maximize the mean fitness of a
population, many individuals may be suboptimal. Of
course, if the amount of phenotypic variation due to
developmental noise is large and a significant number
of individuals are far from the optimum, selection can
be expected to act to reduce the level of noise.

2.2 E�olution is Contingent

Natural selection may also fail to optimize because the
right sort of phenotypic variation is absent. Evolution
is a contingent process; selection can only act on
phenotypic variation that is already present in the
population. It may be energetically more efficient to
have wheels than legs, but if all individuals always
have legs, the population will never optimize its energy
efficiency. Of course, the phenotypic variation need
not initially encompass the optimum. Selection can
move a population towards it gradually, via a series of
minor improvements, with new phenotypes arising
each generation through mutational changes in the
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gene pool and, especially, genetic recombination. The
availability of small phenotypic differences on which
selection can act to produce optimality can also be
viewed as a developmental constraint (see Sect. 2.9).

A second aspect of contingency is that selection is
blind, always acting to move a population towards the
nearest local optimum, rather than towards a global
optimum. In the ‘legs or wheels’ example above, this
blindness would mean that selection would act to
improve the efficiency of legs, rather than start afresh
with imperfect, less efficient ‘proto-wheels’ and then
optimizing.

Different authorities put different emphases on the
importance of contingency in evolution. Some parts of
evolutionary game theory (see Dugatkin and Reeve
1998, for recent work in this field), for example, stress
that over time a vast range of mutations can occur and
so the first aspect of contingency is less relevant. Even
the second aspect can be avoided if a broad enough
spectrum of mutation can occur.

2.3 Variation may not be Heritable

If there is no heritable component to the phenotypic
variation, natural selection cannot move the popu-
lation towards the optimum phenotype. Nevertheless,
the vast majority of traits examined (e.g., by carrying
out selection experiments on populations of a plant or
animal species) do show some degree of heritability.
Hence, this explanation for nonoptimality is likely to
be relatively unimportant. Note, however, that a
population subject to segregational load will display a
lack of heritability for that trait, even though there is
genetic variation underlying the phenotypic variation.
Of course, if the selection pressures on that population
change, then heritability will cease to be zero and the
population will respond to this new selective regime.
In the case of sickle-cell anemia, for instance, the
absence of malaria in North America has led to a
decline in the frequency of the HbS allele in the US
Afro-American population.

Non-heritable variation can also aid optimization.
Phenotypic plasticity is the ability of a particular
genotype to develop differently in different environ-
ments. Crucially, the different phenotypes produced
are appropriate (maybe even optimal) in the different
environments. For instance, when grown in hot, sunny
conditions, some plants reduce exposure to the sun,
thereby lowering leaf temperature, by orienting their
leaves closer to the vertical. Appropriate match to the
environment is thereby achieved in a variety of
habitats.

2.4 Trade-offs Among Different Traits

An important reason why aspects of a phenotype
are not optimal is a consequence of the logical

impossibility of maximizing two or more functions
simultaneously. Traits may have contradictory re-
quirements and the evolutionary consequence is a
trade-off between these conflicting demands. For
example, the greater a bone’s weight, the stronger it is.
But heavier bones are more expensive to produce and
carry around, so the weight is a balance between the
fitness benefits of strength and lightness. Neither the
strength nor the weight of the bone is optimal.
Nevertheless, this sort of trade-off can still be viewed
as resulting in optimality: fitness rather than weight or
strength is optimized. This view of optimality, how-
ever, reduces the applicability of Darwin’s natural
selection to explain why traits are the way they
are because many traits must be considered simul-
taneously.

A second sort of trade-off arises because of the way
most, if not all, genes affect several traits in an
organism, a property known as pleiotropy. Traits
simultaneously affected by variation at one or more
loci are said to be ‘genetically correlated.’ If sub-
stituting an allele at a pleiotropic locus has opposite
consequences for different components of fitness, the
result is an evolutionary trade-off. One of the best
examples of antagonistic pleiotropy (as this phenom-
enon is known) is that of early and late fecundity in
Drosophila fruit flies. Flies bearing alleles that lead to
greater numbers of offspring early in life have fewer
offspring as they age and vice versa; no flies have the
ideal maximal fecundity at all ages. But, as above, this
sort of trade-off still results in fitness (in this case, life-
time fertility) being optimized.

The concept of trade-offs illustrates that it is vital to
know just what is being optimized. Selection, at least
that acting at the level of the individual, seeks to
optimize an organism’s overall fitness, not particular
fitness components (e.g., early fecundity). Explana-
tions invoking selection have been criticized for
breaking up organisms, which may be treated better as
integrated wholes, into separate traits, each of which is
considered to be optimal (for example, Gould and
Lewontin 1979). Nevertheless, some degree of ‘atomi-
zation’ is necessary for scientific enquiry, to avoid a
stultifying holism that prevents asking any questions
about aspects of an organism. We must not be
prevented from studying a bird’s wing simply because
it is but part of a bird. Moreover, many traits must be
at least ‘quasi-independent’ to give even the semblance
of optimality seen in natural populations (Lewontin
1985).

2.5 Selection is not Constant

Selection pressures are temporally and spatially vari-
able as a consequence of changes in the environment
and the genetic constitution of the population itself.
Seasonal variation is an obvious source of environ-
mental change that may result in changes in the
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fitnesses of different phenotypes. The annual cycling
of frequencies of different chromosomal arrangements
(called inversions) in some Drosophila populations
appears to be an example of seasonal fitness differ-
ences. Hence, selection may be continually molding a
population, never quite reaching optimality.

Unique events too (such as the arrival of a novel
predator or disease) can also change a selective regime,
although in the long term selection would be expected
to move the population towards optimality. If the
environment changes frequently, however, then selec-
tion will not have sufficient time to do so. The
important issue is just how quickly the environment
does change.

Different populations live in different local environ-
ments. In the absence of migration between popula-
tions, each can become locally adapted. Gene flow, the
genetic exchange brought about by migration, inhibits
this local process, however, and no population is
absolutely optimal. Gene flow is invoked to explain
the failure of most species to expand their range
continually. Populations at the edge of the distribution
cannot adapt to the conditions there (let alone expand
to colonize new habitat) and should be demonstrably
less than optimal.

Fitnesses may also depend on the frequency of
different phenotypes, genotypes or alleles in the
population. Such frequency-dependent selection often
arises when unusual types have some sort of advantage
by virtue of their rarity. In predator–prey situations,
for instance, a rare form of the prey may be overlooked
because it does not fit the predator’s search image.
Similarly, fitnesses may be density-dependent, affected
by the population’s size. These sorts of selection can
drive continual genetic change in a population, with
optimality never being reached. Even when frequency-
dependent or density-dependent selection moves a
population to a genetic equilibrium, this point need
not be (and usually is not) an optimum.

2.6 Other Processes Interfere with Selection

Natural selection is not the only process effecting
evolutionary change in natural populations. Each
generation, the genetic recombination that occurs as
part of sexual reproduction breaks up assemblages of
alleles, genes and chromosomes that have survived the
filtering action of selection and then re-forms less fit
types. The sickle-cell anemia example demonstrates
this phenomenon: the optimal heterozygosity regener-
ates suboptimal homozygotes through sexual repro-
duction every generation. A second example is the
reassortment of genes that may be advantageous in
certain combinations by chromosomal recombination
during meiosis.

At the level of the population, genetic drift, a
consequence of the finiteness of populations, ran-
domly alters allele frequencies every generation. The
size of these changes is inversely proportional to the

size of the population: in large populations, the effect
of drift is negligible, whereas, in small populations, it
is often the major agent of change. Obviously, such
random changes can move a population away from
optimality, although just how far away would depend
on the strength of selection for the optimum. But
genetic drift can also enhance optimization by en-
abling a population to escape a local optimum so that
selection can move it to another, possibly global,
optimum.

Migration and mutation can also prevent optimi-
zation, as mentioned above. Nevertheless, mutation is
also essential to optimization, providing the raw
variation on which selection acts to optimize. Mi-
gration from other populations, too, can bring in
novel variation on which selection can act.

Nonrandom mating, the occurrence of mating pairs
at frequencies different from that expected by chance,
can also interfere with the action of selection. Indeed,
a population’s mean fitness decreases in some simple
models of one common form of nonrandom mating,
selective mating, in which mates are more (or less)
phenotypically or genetically similar for a particular
character or gene.

2.7 Selection Need not Optimize

Perhaps the most counterintuitive reason for optimi-
zation being limited is that numerous selective regimes
do not maximize fitness. While most verbal descrip-
tions of natural selection (including Darwin’s) empha-
size the optimizing aspect of fitness, mathematical
models show that the conditions under which fitness
reaches a maximum (even a local maximum) are
rather restrictive. Ignoring the effects of genetic drift,
migration, mutation and nonrandom mating as
described above, constant selection, arising from vi-
ability differences among different phenotypes reflect-
ing genetic variation at a single locus, will maximize
the mean fitness of the population. If selection pres-
sures vary in any way, if selection arises because of
fertility or fecundity differences or if more than one
locus is involved, the population’s mean fitness need
not be maximized. It is even possible to construct
simple mathematical models under which mean fitness
is minimized. A straightforward verbal scenario
(quoted in Gould and Lewontin 1979, p. 592) in which
selection acts but does not improve mean fitness
concerns an allele for increased fecundity, which
selection rapidly fixes in the population. If the popu-
lation is otherwise unchanged, no more adults are
likely to survive than previously, and the size of the
population is unchanged (and may even decrease if
predators key into the more abundant juveniles).
Neither individuals nor the population is optimized.

The non-optimizing property of fertility selection is
a reflection of its formal parallels with selective mating:
the number of offspring (‘fitness’) is a property of the
mated pair, ‘fertility’ for fertility selection and ‘the
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chance of mating’ for selective mating. Mean fitness
can decrease in both sorts of systems. Nevertheless, it
can be argued that the sorts of fitnesses that lead to
such non-intuitive behavior are not often found in
nature. This rarity may arise either because genetic
variants bearing such fitnesses arise infrequently (a
form of mutational bias) or because they are weeded
out by selection in the longer term.

Systems with two or more loci do not optimize
mean fitness because of genetic linkage and the non-
independence of the effects of genes at the different
loci (apropertyknownasepistasis).Therecombinatory
effects of sexual reproduction prevent the population’s
mean fitness being maximized. But, again, a case can
be made that alleles with strong epistatic interactions
are unusual and, as a result, genes (as well as traits) are
selectively quasi-independent.

2.8 Conflicts Among Different Le�els of Selection

The above account describes selection acting at the
level of the individual. But, at least in principle,
selection can act at several levels simultaneously and,
as a consequence, an optimum is not reached at one or
both levels. The so-called t allele system (now known
to involve several loci locked in a chromosomal
rearrangement or inversion) in mice provides a para-
digmatic example. Heterozygous males produce about
95 percent t sperm, rather than the 50 percent expected
under standardMendelian segregation. This difference
is an example of selection at the level of the gamete,
favoring the t allele: it is as if t-bearing sperm win the
race to fertilize an egg more often than these males’
wild-type sperm. But at the level of the organism there
is strong selection against the t-allele, since homo-
zygous males are sterile. Finally, there is selection at
the population level reducing the frequency of t.
Mouse populations are often small and genetic drift,
together with the gametic-level selection, can occa-
sionally result in a population having only tt males.
Such populations then become extinct because of the
sterility of these males.

Conflicts among levels of selection can be viewed in
a similar way to conflicts among selection on different
traits: selection is still optimizing some overall prop-
erty of the system, a balance between action at the
different levels. It should also be noted that the efficacy
of selection at higher levels, say, populations, is less
than that at lower levels, say, individuals, because
population colonization and extinction rates are lower
than individual birth and death rates. Nevertheless,
there are clearly limits on the optimizing power of
selection at a particular level.

2.9 De�elopmental Constraints

The way in which the developmental system of an
organism is structured and operates can constrain the

phenotypic response to optimizing selection. Devel-
opmental constraints can be divided into two cat-
egories (Maynard Smith et al. 1985), ‘universal’ and
‘local,’ although it is not always easy to distinguish
between them. Universal constraints are those ap-
plying to all organisms because, for instance, they are
a consequence of the laws of physics. The above-
mentioned trade-off between the weight and strength
of a bone is an example of a universal developmental
constraint.

Local constraints, by contrast, pertain to a par-
ticular group of organisms: can an organism’s
developmental system produce a phenotype that
selection will use as a step towards optimality? For
example, Maynard Smith et al. (1985) argue that the
failure to evolve a process of secondary thickening
forces palm trees to be unbranched. Such constraints
could also be described as phylogenetic or historical
and are a manifestation of the contingency of evol-
ution (see Sect. 2.2). Once evolution has started down
a particular pathway, certain developments are pre-
cluded. At the origin of life, for example, the choice
(for whatever reason) of left-handed amino acid
isomers has restricted subsequent evolution to this
option. Local developmental constraints may be over-
come by selection: some species of palm trees do have
branches, for instance. The importance of such con-
straints clearly depends on their strength, which can
be difficult to gauge.

3. Consequences for E�olutionary Biology

Deciding whether optimization has been achieved is
difficult. At one extreme, suboptimality is acknow-
ledged, but explained away by invoking trade-offs,
developmental constraints, or chance. Everything is
considered to be as good as possible, given the
circumstances, a position Gould and Lewontin (1979)
pilloried as the Panglossian Paradigm. Williams (1966)
has suggested that natural selection be invoked as an
explanation for a trait only as a last resort. Conse-
quently, a trait need not be considered optimal and the
initial focus, at least, is on nonselective processes that
may have led to its evolution. Mayr (1983), however,
argued that there was nothing wrong in searching for
a selective explanation for a phenotype, provided we
acknowledge that evolution need not always optimize.
Indeed this ‘adaptationist program’ has provided
biology with its most powerful explanatory meth-
odology: Krebs and Davies (1997), for instance,
exemplify the productive use of this approach in the
study of behavior. Moreover, Seger and Stubblefield
(1996) demonstrate that using an optimization ap-
proach to study a biological phenomenon can expose
sub-optimality. Nevertheless, for all the above rea-
sons, it should be remembered that the traditional
heuristic interpretation of the action of selection can
be misleading. Consequently, optimization will often
be limited.
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See also: Adaptation, Fitness, and Evolution; Body,
Evolution of; Brain, Evolution of; Darwin, Charles
Robert (1809–82); Darwinism; Darwinism: Social;
Evolution: Optimization; Genes and Culture, Co-
evolution of; Genotype and Phenotype; Intelligence,
Genetics of: Heritability and Causation; Natural
Selection
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Oral and Literate Culture

The phrase ‘oral and literate expression’ refers to
verbalized formulations communicated through
speech and writing respectively. ‘Oral’ and ‘literate’
are often seen as contrasted or complementary (hence
their joint treatment in this article), but the relations
between them, even their juxtaposition, are matters of
debate. Recent research tends to focus on their
overlap, taking them as dimensions of a multiplex and
socially mediated continuum. This article starts with a
short overview of their main manifestations, then
considers issues of definition and approach, and recent
research trends.

1. Spoken and Written Expression in Human
Culture

1.1 Expression in Writing

Through the ages humans have developed many forms
of writing: systems for communicating relatively speci-

fic ideas through standardized and relatively per-
manent visible marks, conventionally ordered and
interpreted. Many systems are based on close relations
between written marks and speech sounds, conveyed
through syllabic, consonantal or, most familiar to
Western readers, alphabetic symbols (phonographic
systems). Others, such as the Chinese and Aztek
systems, use visual signs, sometimes pictorially based,
to represent meanings rather than sounds (variously
termed logographic, ideographic, and�or semasio-
graphic systems); these allow communication across
language boundaries, notably in the far-spread
Chinese script. Some scholars include within writing
pictographic systems such as American hobo signs or
Native American pictorial records of events; others
prefer narrower definitions like ‘visible speech.’ The
classifications and boundaries of writing are thus not
fully agreed, partly because most systems combine
several principles and the relations between speech
sounds and written signs are variable (see Boone and
Mignolo 1994, Daniels and Bright 1996, see also
Writing, E�olution of ).

Writing appears in many different materials and
forms, versatile enough to be turned to almost any of
the multifarious purposes of human interaction. These
include encapsulating, storing, and transmitting in-
formation; counting and accounting (sometimes seen
as the origin of writing); formulating and extending
memory; bridging space and time; and facilitating
personal and artistic expression. Writing is also used
in the formulation of recognized literary and�or
religious works and their communication within and
across human cultures. Western Europe, China, and
the Islamic world are famous examples but throughout
history and nowadays in every area of the globe
writing has played powerful roles—for good or ill—in
large-scale organizations, in personal and group ex-
pression at every level, and in the human endeavor to
transcend space and time. It is inextricably embedded
in human social institutions; for example, in the
educational, artistic, and organizational hierarchies of
the modern West.

1.2 Oral Expression

Scholars have long recognized the significance of
written expression, but the rich complexities of oral
forms are now increasingly understood too. Their
nature and functioning are not necessarily identical to
those of writing. In many disciplines, from philosophy
and sociolinguistics to anthropology and education,
the focus has shifted away from treating oral forms as
if written texts toward active speech processes, conver-
sations, and discourse-in-context. As with written
genres, so too there are oral (or speech) genres: for
example, different expected styles for political
speeches, spoken prayers, or personal greetings. Oral
expression uses varying permutations of human voices
(speaking, singing, chanting, shouting…), singly or

10887

Oral and Literate Culture



combined, with generic conventions based on, for
example, verbal and performance style, appropriate
speaker(s) and audiences, context, or purpose. These
are deployed in manifold ways in innumerable formal
and informal situations, from intimate interchanges to
public rituals. Many oral genres typically involve
immediately present speakers and transient perfor-
mances (unlike the greater permanence of writing), but
some are now also enacted over far distances through
electrical and electronic technologies or stored and
reproduced in audio recordings. Like writing, they are
both interwoven with human organization and crea-
tively used by individuals for an infinite number of pur-
poses (see Linguistic Anthropology; Sociolinguistics).

Certain oral genres are singled out for heightened
attention. Far from ‘nonliterate’ formulations being
crude, communal, or uncreative, as once supposed,
they can be extremely sophisticated in both verbal
exposition and performance. Examples include the
magnificent oral artistries of twentieth-century South
Slavic epics, the lofty diction of Zulu panegyrics,
brilliant imagery of Somali ‘miniature’ lyrics, deeply
felt ‘wept thoughts’ of some South Pacific laments, or
contemporary performance poetry. Oral genres such
as narratives, myths, epics, eulogies, protest poetry,
laments, love poems, oratory, and song-texts (them-
selves a form of lyric poetry) are variously found
throughout the world, as well as condensed but
sometimes highly artful proverbs, jokes, anecdotes, or
after-dinner tales. These are often described as ‘oral
literature’ and although the term is not wholly sat-
isfactory (underplaying performance dimensions, for
example) it usefully highlights their literary qualities; a
few scholars prefer the neologism ‘orature.’ Their
study has enabled a radical reassessment among many
scholars of the achievements of oral expression, not
least in the lyrics of popular music and in cultures of
Africa, Native America, or Oceania once regarded as
without creative and individually shaped verbal art-
istry (for examples and discussion, see Feld 1990,
Finnegan 1992b, Foley 1995, Okpewho 1992, Sherzer
and Woodbury 1987, Tedlock 1983).

2. The Concepts ‘Oral’ and ‘Literate’: Problems
and Approaches

The distinction between oral and literate expression
seems at first self-evident, familiar from phrases like
‘the spoken and written word.’ However ‘oral’ and
‘literate’ are complex and multiform concepts, in both
their varying cultural manifestations and the theor-
etical controversies surrounding them. They are all the
more loaded because they invoke emotive and far-
reaching issues about the nature and history of human
culture.

The terms themselves are awkward inEnglish. ‘Oral’
mostly refers to what is spoken, uttered by the mouth,

but also sometimes to anything nonwritten: the first
sense excludes deaf signing and nonverbalized material
culture, the second includes them; phrases like ‘oral
tradition’ can thus be ambiguous. The term ‘literate’
partly complements ‘oral’ but is not precisely parallel
and is sometimes replaced by ‘written.’ While it can
readily be assumed that all members of a society
normally gain some capacity to speak and hear, the
skills of reading and (not necessarily the same) of
writing are less widely distributed.

The referents and connotations of each term have
also been channeled through a series of theoretical
frameworks and questions. Many of these broadly
match those elsewhere in the social sciences, suc-
cessively dominated by, for example, evolutionist,
diffusionist, and functionalist analyses, ideas of reflec-
tion, structuralism and poststructuralism, and a var-
iety of Marxist-inspired and cognitivist approaches.
Each has it own fix on the terms and their inter-
relationships. Here a few are selected to illustrate the
changing perspectives.

2.1 Romantic and E�olutionary Paradigms

Some interest in contrasts between spoken and written
expression dates back at least to classical Greece but in
more recent centuries the most influential model has
posited a teleological progression in human history:
from oral to written. Spoken and written forms are
viewed as themselves distinct and as characterizing
distinctive evolutionary stages, with writing destined
to supersede the oral phase in the upward path to
enlightened modernity. Complementing and partly
overlapping this is a nostalgic attachment to what was
sacrificed in the process: a romanticizing glorification
of that lost ‘other.’ Thus, so-called ‘oral cultures’ are
viewed ambivalently, both as the valued repository of
deep-seated, communal, and emotion-sensitive quali-
ties and as a primitive stage which modern peoples
have rightly left behind.

This intersecting cluster of ideas has remained
remarkably pervasive. It presents a rousing story of
the proud—if dearly bought—history of humanity,
culminating in the achievements of Western civiliza-
tion and its deployment of alphabetic writing. The
‘oral’ and the ‘modern’ are pictured as essentially
contrasting and sequential phases of human devel-
opment.

2.2 Consequences of Literacy and Orality

The consequences of oral and literate forms of ex-
pression attracted much scholarly and popular interest
through the mid- and late twentieth century. The
British anthropologist Jack Goody argued from the
1960s that the functions and effects of literacy should
be studied comparatively. Parallel questions were
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raised in history, sociology, and comparative literary
studies, further reinforced by interests in development,
economic ‘modernization,’ educational applications,
and the major comparative features of societal organi-
zation. Marshall McLuhan’s writings on the media
stirred popular imagination, intermixed with con-
tinuing evolutionary and romantic perspectives. The
result was intensive discussion about the social and
cognitive consequences of literacy. Among those
suggested were: rationality; objectivity; the emergence
of history, science, and�or philosophy; secularism (but
in other accounts religious obscurantism); political
and religious control (or, alternatively, freedom);
‘modernization’; the ‘take-off’ for economic develop-
ment and�or imperial rule both in early history and
the present; innovation; transition from auditory to
visual perception; bureaucracy; and individualism.
The suggested consequences between them spanned
almost every feature associated either ideally or in
practice with post-Enlightenment Western society,
and chimed well with narratives of the print-based
Protestant Reformation and the expansionist West
disseminating literacy through its civilizing mission.

Most of this presupposed some independent vari-
able from which these consequences flowed. Usually
this was literacy, with orality implicitly its more
shadowy opposite. However, just what this literacy
comprised was less clear. Some of the posited effects
occurred in some eras but not others or were even
mutually contradictory (e.g., literacy as leading to
freedom and to oppression) so could scarcely be
automatic results from some uniform entity. As in
other areas of the social sciences, many analysts thus
now speak more of ‘implications’ than unicausal
‘consequences,’ and of possibilism rather than de-
terminism, recognizing that literacy takes many forms
and is used differently in different situations.

2.3 ‘The Orality–Literacy Debate’

Linked to the interest in consequences was the so-
called ‘orality–literacy debate.’ This revolved
round the question of whether there is some generaliz-
able divide between oral and literate cultures, and�or
between oral and literate minds.

On one side were writers like McLuhan (1964) and
Ong (1982 and earlier) who not only strongly con-
trasted ‘literacy’ and ‘orality’ but often envisaged
human history as a series of major changes—from
orality, to writing, to print. Each stage had distinctive
properties, with the ‘Great Divide’ between ‘primitive’
and ‘civilized’ marked by literacy. This resonated with
evolutionary and romantic notions, carrying connota-
tions of orality as primeval, emotional, and homo-
geneous, characterized by unchanging and communal
tradition rather than individual creativity, as against
the rationality, individualism, science, urbanism, mod-
ernity, and economic development associated with

literacy. This in turn recalled the binary division
between types of society envisaged in classic nineteenth
and early twentieth century social theories (e.g. see
Durkheim, Emile (1858–1917)).

Other scholars argued that the basic question was
over-general, giving a spurious identity to multiplex
notions (see Boyarin 1993, Schousboe and Larsen
1989, Street 1993). They challenged the ethnocentric
(Western-based) bias of the contrast and its implicit
technological determinism. In their view literacy and
orality are neither autonomous nor unitary. The
practices of speaking and writing coexist, they are
socially as much as technologically shaped, and
cultural variations undermine sweeping generaliza-
tions.

A further twist comes in McLuhan’s and Ong’s
vision of electrical and electronic technologies as
ushering in a new age of ‘secondary orality.’ This
further links to suggestions that the apparent bias
towards vision in Western cultures, often associated
particularly with Gutenberg’s printing press, is now
being redressed by new opportunities for audio-
communication, hence a greater role, once again, for
oral expression. The position is complicated, not least
because others propound a new ‘visual turn,’ but
computer technologies certainly open new opportuni-
ties. They also challenge older assumptions about oral
forms being fleeting, evanescent, and essentially vari-
able, in contrast to the fixed, permanent, and auth-
oritative properties of writing. Computer ‘soft’ text
transcends that postulated divide and erodes yet
further the once-confident distinctions.

The trend is now to take more cautious account of
diversity and change rather than generalizing about
‘orality’ or ‘literacy’ as supposedly uniform entities.
But the question is constantly being recycled, some-
times by writers unacquainted with earlier work, and
still stirs both academic and popular interest.

2.4 Ethnographic and Historical Specificities

Many scholars now look instead toward empirical
investigation of specific cases. Here ‘oral’ and ‘literate’
turn out to be less hard-edged and autonomous than
once assumed and to come in varied, culturally
specific, forms. Speaking and writing intermingle in
manifold genres rather than being existent in mono-
lithic and clearly separated form. The famous Greek
epics of Homer, for example, were probably first
composed and performed orally, but were then trans-
mitted in writing. Oral and written traditions are not
independent streams, as once supposed, for the ‘same’
works sometimes appear in both modes and move
between them. Examples are national anthems, carols,
well-known religious texts, ‘urban myths,’ Hausa
political poetry, and English-American ballads.

In classical and medieval Europe literary works
were commonly composed for the voice and ‘pub-
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lished’ by being read or performed aloud to an
audience; comparable interplays of oral and written
processes occur in sermons, plays, or conference
‘papers’ today. Song lyricists have often used mixes of
written and oral media to compose sung words and
guide their performance. Similarly, written formula-
tions are related to oral practices in a huge variety of
ways, from dictated transcriptions and performance
scores to crib sheets, prompt books, or jotted notes.
Radio�television broadcasts and the icons, graphics,
and audio messages of modern computers further blur
the once-clear divisions (for discussion and illustration
see Boone and Mignolo 1994, Boyarin 1993, Cavallo
and Chartier 1995, Finnegan 1992a, Foley 1995).

The notions of oral vs. literate thus no longer
appear as bounded and clearly opposed, far less as
carrying already known attributes when applied to
cultures, genres, or individuals whether now or in the
past. Rather, they emerge as broad and somewhat ill-
defined terms covering a spectrum of varying practices
and artifacts, resources which human beings draw on
in a multitude of overlapping, merging, and inter-
mingled ways.

3. Recent Insights and Future Directions

While earlier approaches still carry influence, current
research could be said to be characterized by three
interrelated trends.

3.1 Multiplicity and Differentiation

Recent analyses continue and extend the interest in
historically and culturally specific contexts. Scholars
now seldom speakof purely ‘oral cultures,’ recognizing
not only the lengthy and geographically widespread
interconnections between oral and graphic systems
but also the complex and shifting varieties of spoken�
written�electronic interactions in the present. Multiple
versions of writing have existed and coexisted both in
the past and in more recently developed systems, like
the little-known but ingenious indigenous scripts of
West Africa. A definition based on Western history
and alphabetic writing is no longer accepted as
universally valid.

Unlike earlier models envisaging homogeneous
patterns of orality or literacy throughout a ‘culture’ as
a whole, recent studies explore how different groups or
individuals use and�or conceptualize speech and
writing in diverse directions, have differential access to
them, and deploy them differently in different situa-
tions.

Even within the same locality, different cat-
egories of people use writing (or, indeed, speaking) in
different ways. Some can read but not write; others
may be multiply literate in different languages or

different genres, using them for different purposes;
others again may specialize in particular forms. There
are social controls on who can speak, how, and where,
and on the learning, practice, and purposes of writing.

The focus is thus now on the multiplex, localized,
and differentiated ways that both speaking and writing
are learned, valued, or practiced according to—for
example—gender, rank, religious or educational role,
age, geographical area, ethnicity, or situation. Critical
and postmodernist analyses emphasize that both
ideologies and practices may be related to the exercise
of power, and can divide as well as unite. These spill
over into studies of popular culture and the con-
temporary media, and of the role of literacy in the
ideologies and practices of imperialism. (See also
Expressi�e Forms as Generators, Transmitters, and
Transformers of Social Power; Popular Culture.)

3.2 Practices and Processes Rather than Texts and
Products

A further trend goes beyond models of oral and
literate expression as forms of text. This partly dates
back to work on performance by linguistic anthropo-
logists, folklorists, and others from around the 1960s
(see Linguistic Anthropology; Performance: Anthro-
pological Aspects) but has intensified through more
recent social science interests in process and practice.
Many scholars have turned from studying fixed pro-
ducts, formal typologies, or even cognitive meanings
toward investigating everyday situations, intertextual
processes, emotive experiences, and the diversity of
socially mediated expectations about how people do
or should communicate.

Such studies point to the creative and diverse in-
volvements of individuals in oral and written interac-
tion, revealing something of the infinite inventiveness
of human beings in the composition, enactment, and
reproduction of verbal expression. Even in a single
communicative situation different indivi-duals may be
participating differentially, actively constructing the
communicative process rather than merely forming a
passive or homogeneous ‘audience’ for an already de-
fined message. This can be applied to written forms
too. Readers approach and interpret their material in
diverse ways, with marked differences between cul-
tures, historical periods, sectional groups, and even in-
dividuals (Boyarin 1993). The reality lies there as much
as in the ostensibly objective and enduring text.

The investigation of ‘text’ continues but the term is
now lessoften takenasagiven.Rather, it is approached
as a multifaceted issue for exploration, opening up
questions about, for example, the socially shaped ways
in which actions and communications are or are not
crystallized in verbalized forms, how these relate to
one another and to other aspects of social life, and the
diverse processes through which they are actively put
together and experienced.
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3.3 Verbal Expression and Multidimensionality

This article started by defining the key concepts in
terms of �erbalized expression. But current research is
increasingly emphasizing that verbal expression con-
sists of more than words. Speaking uses uttered words,
certainly, but also regularly relies on concurrent �isual
communication, through participants’ bodily gestures,
movements, and positionings (see Sociolinguistics);
musical, olfactory, and tactile dimensions sometimes
come in too. In writing there are images and visual
displays over and above signs representing speech
sounds, and sometimes tangible, acoustic, and olfac-
tory dimensions. The materiality of artifacts such as
books or letters now attracts interest, both in new
transdisciplinary approaches to material culture and
because computer developments challenge older-
established print forms and in so doing raise aware-
ness of properties previously taken for granted. Earlier
ideologies positing the neutrality, universality, and
transparency of print now themselves turn out as
culturally molded and implicated in material artifacts
not just mental representations. The multimodality of
most, perhaps all, oral and written expression is
likely to form one revealing research question in the
future.

There are many other perspectives on speech and
writing. But one virtue of focusing on the interrelation
of oral and written expression, even on partially
outmoded debates, is that it brings to the surface and
challenges some powerful but often unacknowledged
presuppositions. In doing so it can open doors to
greater appreciation for both the continuities and the
multiplex powers of these primarily (but not exclus-
ively) verbal resources of human expression.

See also: Cultural Expression and Action; Culture,
Production of; Expression and Interaction: Micro-
foundations of Expressive Forms; Linguistic Anthro-
pology; Literacy and Illiteracy, History of; Literacy
and Orality; Literacy Education; Movement Theory
and Constraints in Syntax; Popular Culture; Writing,
Evolution of
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Oral History

Oral historians include amateurs, professionals, stu-
dents, family members interested in genealogy, his-
torical association staff members, and detectives. Not
all oral historians are historians—they may be anthro-
pologists, sociologists, psychologists, medical re-
searchers, or journalists. Some scholars, seeking to
restore a human touch research subjects, have pre-
sented recorded verbal evidence as alternatives to the
dehumanizing effects of data collection in survey
research. Since the late nineteenth century, scholars
have interviewed persons from all walks of life and
analyzed their findings. When recorded wisely, and
with sensitivity, oral history testimony offers the
historian a richness of detail not available from any
other source, and is therefore invaluable as a research
tool. Oral history is a modern resource used to create
documents that help us understand the past and that
are stored in forms that future scholars can use in their
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own research. Today the techniques of oral history
rely on the availability of modern technology, prin-
cipally recording devices and the computer. Oral
history permits scholars to capture the experiences of
persons willing to speak about themselves. This is
living history, and, although it comments on the past,
it is rooted in the present.

1. Origins and De�elopment of Oral History

Personal testimony always has been considered an
integral part of the historical record. Oral history is
even older than recorded history. Many African tribes
employed griots, trained historian–story tellers who
remembered the history of their community. Others
used drummers and drum language (praise poems);
musicians drummed the history of the state during
official ceremonies and celebrations. When they grew
old, they trained younger men to take their place. The
position of chief drummer was hereditary, passed on
to sons.

Ancient historians often incorporated tales and
legends out of the oral tradition into their writing. The
first written primary sources may well have been oral
testimony recorded on paper or written down from
recollections. Christianity evolved a collective memory
of the life of Jesus in part by imposing European
notions of the Holy Land on the existing template of
Jewish holy places. Over time, however, historians
came to trust written documentation more, consider-
ing it more ‘objective.’ The advent of the printing press
gave written words more legitimacy because printed
text was so precise, and seemed permanent. Nine-
teenth-century scientists relied on published pro-
fessional journals to communicate discoveries and to
attest scientific proofs.

Out of all of this came the modern attitude that
‘nothing has value unless it is written down.’ Tran-
scriptions of oral sources, of course, were rare,
although some have survived. Ancient Egyptian
scribes kept detailed written records of political ad-
ministration, a tradition maintained in Christendom
through the Middle Ages by monastic copyists and in
Judaism by Talmudic commentators. The Inquisition
kept its own transcriptions, as did tribunals assessing
forms of heresy from Salem to the noxious anticom-
munist US Senate hearings headed by Senator Joseph
McCarthy. Verbatim recording of conversations and
arguments go back at least as early as the mid-seven-
teenth century Putney Debates in England, when
soldiers and commoners were permitted to discuss
publicly issues that never usually came near the surface
of society.

The invention of recording devices produced rev-
olutionary changes in oral history. Interviewers using
recorders captured phrasing and stress in a person’s
voice. Listeners could speculate about whether an
interviewee was nervously trying to mislead the inter-

viewer. Centuries later, with the invention of the wire
recorder in the 1930s, came the first scholarly efforts to
interview people and collect memoirs in recorded
fashion. Some police officials used wire recorders as
early forms of lie-detector devices, in the same un-
scientific way as law enforcement officials in earlier
decades had turned to phrenology (mapping of skull
structure). These primitive devices eventually gave
way to tape recorders, which made sound repro-
duction much more lifelike. More important, the
appearance of hand-held recorders made it possible to
leave the recording studio and seek interviews onsite.

In 1948, the first major oral history research office
openedunder thedirectionofProfessorAllanNevinsat
Columbia University. One of the reasons for Nevins’
interest was the impact on American society of World
War II, a conflict so traumatic that it created a sharp
dividing line between pre- and postwar days. Radio
played a major role in transmitting information during
and after the War, and interviews had become an
important part of news programming and, to some
extent, of newsreels. Even before the War, journalism,
especially in the form of such national news magazines
as Time and Life, helped popularize interviewing.
Sometimes interviews were combined with extensive
use of photographs. Lack of access to transcripts,
however, made it impossible to know to what extent
judicious (or malicious) editing may have altered the
intent or meaning of interview material. Not until oral
history projects developed the means to transcribe
interviews and make them available to researchers
could it be said that interviews became the basis for
serious scholarship.

At the end world War II in 1945, several American
government agencies set out to write detailed histories
of the war and of the home front. Some projects
broadened this effort to include civilian leaders,
especially the men who played important political
roles during the New Deal in the 1930s. Many pro-
grams in the early days of television also used inter-
views to elicit opinions and newsworthy material
for public dissemination. Interviewing by scholars fell
into two major areas: folklore research, and projects
carried out by archivists and historians to assemble
historical documentation from statements and com-
ments by persons involved in historical events.

Institutional oral history projects initiated in the
1950s and 1960s on university campuses and in
government agencies followed the Columbia model,
concentrating on people who had played key roles in
historical events. This was, as the Columbia University
Center’s directors acknowledge today, ‘a top-down
history … elitist to the core.’ As a result, those asked
to provide oral memoirs—some life histories involving
dozens of hours of taping—were overwhelmingly
white males who had held positions of importance in
government and in society. It was taken for granted
that the ideal interviewer was someone with as little
involvement in theworld of the interviewee as possible.
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This set off oral history as a distinctive kind of
fieldwork, subject to ‘scientific’ rules, and reassured
those who felt that interviewing was too emotional a
venture to produce objective results. The emphasis
clearly was on collection development, not public use.
This approach was hardened to some degree by the
fact that the Oral History Association (founded in
1966) at first tended to be dominated by archivists and
institutional historians who saw the purposes of their
craft in a very traditional manner.

Scholars such as Wula K. Baum, Paul Buhle,
Michael Frisch, Sherna Gluck, and Daphne Patai led
the way in popularizing and charting the path in North
American universities for the use of oral sources for
the construction of the African past. This approach
gained influence when scholars realized the inade-
quacy of written sources, for the most part for the
period up to the era of European colonialism in
Africa. In the 1970s, according to the Oral History
Association, ‘the volume of oral history began to reach
floodgate proportions.’ New approaches emerged,
often at odds with the traditional model. Debates
over methodology flourished. Some leading historians
registered their disapproval of using oral sources in
reconstructing the past. ‘Old men drooling about their
youth? No!’ angry A. J. P. Taylor reputedly said.
Other conservatives registered skepticism about the
‘activist’ thrust of the new oral history. Although
communities constantly retell their own stories, ‘ordin-
ary’ people, after all, still appear only in fleeting
glimpses in records compiled by others for their own
reasons. The new generation of community and social
historians that took up oral history after the 1960s in
many cases chose the interview process not only to
gather information but also to raise consciousness
among the persons selected to be interviewed. It was
acknowledged that even people considered relatively
obscure create their own history, and they do so within
their own conceptions of its value and use in the
culture. Some of the newer recruits to oral history
emphasized the fact that oral history helps people see
their own place in history, giving them a sense of self-
worth, and therefore performing a dual function:
historical research and consciousness raising. Oral
history has flourished in continental Europe, tending
to concentrate on amassing extensive collections of
testimony and then analyzing them in the larger
historical context. Alessandro Portelli has published
path-breaking studies not only providing substance
but also raising methodological issues. His The Death
of Luigi Trastulli and Other Stories (1991) has become
a classic in the field. Lutz Niethammer, Professor of
German history at the Friedrich-Schiller University of
Jena in 1989, published a monumental three-volume
study Lebensgeschichte und Sozialstruktur im Ruhrge-
beit, 1930–60, concentrating on the impact of Word
War II and the immediate postwar period on the lives
of ordinary residents of the Ruhr. French oral hist-
orians have produced major studies, including the

1976 Grande Industrie et Migration Pro�inciale a� Paris
au de�but du XXe� me sie� cle (1910–30). Trajets Sociaux et
Modes de Vie des Migrants: une Enque� te d’Histoire
Orale (en collaboration avec I. Bertaux-Wiame) In
Italy, Piero Caleffi published Un Mondo Fuori dal
Mondo. Indagine Doxa fra i Reduci dai Campi Nazisti,
a book based on the anguished testimonies of 317
Italian former deportees into Nazi death camps.
A Croatian immigrant to Canada has launched a
‘Slavonic Oral History’ web site offering online
testimonies.

2. Basic Issues in Oral History

Perhaps as a result of the tension between the old and
new approaches, practitioners began to examine the
techniques employed in oral history research. Argu-
ments surfaced over the extent to which interviews
could yield ‘objective’ information about the past,
about the relationship between interviewee and inter-
viewer, questions of manipulation (by persons on
either side of the microphone), and the impact of bias,
hindsight, age differences, and memory, as well as
other issues combined under what specialists called
‘reflexivity.’ The bottom-up group tended to select
populist topics—strikes, workers’ movements, the
plight of minorities, and ‘outsiders’ in society, and
allied themselves in spirit with such projects as the
Federal Writers Project of the 1930s and the popular
histories by the writer Studs Terkel in Chicago, all
addressed at giving voice to ordinary people from the
lower classes.

One of the reasons why debate over methodology
and validity in oral history has become heated is the
fact that people feel it is more difficult to interpret
spoken statements than to analyze written accounts.
There are also other considerations. Unlike traditional
museum collecting, for example, where artifacts from
exotic civilizations arbitrarily dubbed ‘primitive’ by
the collecting society were purchased (or stolen out-
right), oral historians, concerned with the wishes of
their collaborators, knew that they needed to take
steps to assure that interviewees understood to what
uses their depositions would be put. Oral historians
must be highly sensitive to their subject’s rights. Some
argue that in oral history there must be a prearranged
formula for determining what will be kept in the
record and under what conditions statements and
comments by interviewees may be used, and for what
purpose. This implies in turn a need to negotiate
initially an understanding about the use of the finished
product by all parties.

Oral history methods, of course, have been em-
ployed even when subjects are unavailable to be
interviewed. Emmanuel Le Roy Ladurie’s (1979)
Montaillou: The Promised Land of Error used Inqui-
sition documents that essentially were life histories as
retrospective biographies to reconstruct life in four-
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teenth-century France. Tom Harrisson used the files
of theBritish government’s wartimeMassObservation
papers, a compilation of interviews and reports on
everyday life, to write Li�ing Through the Blitz. Glen
H. Elder Jr.’s classic Children of the Great Depression
relied on a longitudinal archive of direct reports, not
on live interviews.

Scholars have speculated on the relationship be-
tween memory, oral history, and historical narrative.
These include Susan Porter Benson edited 1986
collection, Presenting the Past, John Bodnar’s (1992)
Remaking America: Public Memory, Commemoration,
and Patriotism in the Twentieth Century, and David
Lowenthal’s (1985) The Past is a Foreign Country.
Ethnographer Barbara Myerhoff explains that oral
history permits practitioners to see themselves through
the lenses of others. The resulting dialogical rela-
tionship between interviewer and interviewee can
shape new notions of identity for both, one that is
provocatively new and different.

A common theme is the desire to include in historical
discourse the voices of members of the population
typically slighted or excluded from formal historical
scholarship. In Brazil and Argentina, for example,
researchers have taped lengthy interviews with families
of victims (and with surviving victims themselves) who
were arrested and mistreated by military and police
authorities during periods when habeas corpus pro-
tections have been suspended.

By the 1980s, in the USA the rising interest in oral
history had produced impressive results. The John F
Kennedy Center in Boston embarked on a major oral
history project to document the Kennedy years. The
International Journal of Oral History began publishing
in l980, frequently raising questions about the theor-
etical issues posed by the interviewer–subject relation-
ship and about how to utilize evidence gathered
from oral testimony. British oral history projects
completed in recent years include studies of bobbin
and bonnet making, the Co-operative Movement,
ballet, the experiences of the blind, and gun running in
Northern Ireland. Kevin Brownlow published a mass-
ive study of the silent movie industry in Britain and the
USA between 1916 and 1928, The Parade’s Gone By,
an effort to balance the high-culture ways of studying
silent cinema by listening to the voices of those who
worked in the industry. Alexander Harrison used
extensive testimonies from participants in France’s
Algerian War to reveal full details of the murders and
tortures committed by French terrorists in Challenging
De Gaulle.

Since then, oral history has proliferated to an even
richer degree. Meetings on oral history have gathered
hundreds of researchers in cities from Istanbul to
Anchorage, Alaska. Oral history now includes the
Internet, and digitalized collections of interviews make
it possible to read transcripts stored thousands of
miles away and sometimes even hear the spoken voices
from the original interview.

The perception of verifiability has continued to
ensure the primacy of written and visual evidence.
Document-oriented historians look for precision in
form, precision in chronology, and evidence from
multiple texts for corroboration. Oral history lacks
these. Traditional historians use physical docu-
ments—letters, diaries, reports—to help them com-
prehend what really went on behind the scenes—
sources that are as objectively unreliable as oral
testimony. For these and other reasons, oral history’s
claim to legitimacy rose as traditional forms of
historical writing lost its aura of invincibility. In the
latter part of the twentieth century we have seen a
substantial change in the nature of records themselves.
Frequent use of telephones and email makes it more
and more difficult for historians to attempt to recon-
struct historical processes. With so much of import-
ance now erased or never recorded, oral testimony,
even if after the fact, takes on added importance.

It is evident that oral history implies a perception of
the past that has continuity with the present and that
has not ‘stopped.’ The past’s impact on the present, in
fact, is a major reason for pursuing oral history. The
process of oral history, moreover, educates the inter-
viewee to the importance of his�her own life in the
larger flow of history, even if the person did not hold
a politically or socially prestigious station in society.
Oral history is an antidote to traditional history, that
is always in danger of slipping into ‘official’ history,
bolstering the outlook on one particular group over
the interests and values of others. It is a fragile
undertaking, since revelations through oral history are
totally dependent on pre-existing knowledge ‘recorded
before death wipes the slate clean.’ Oral historians
stand to make great democratizing contributions to a
discipline that in the past mostly listened to the voices
of the powerful.

Recent poststructural scholarship cast doubt on the
efficacy of not only oral history documentation but
also of any interpretation not an original source.
Jacques Derrida, after all, claimed that every ‘trans-
lation’ creates a new text rather than a copy of an
original. Others have raised the question of cultural
politics. A language, according to Susan F Frank
‘expresses what its powerful speakers, such as men,
want said. Women and other subaltern groups,’ Frank
adds, ‘have a different relationship to their language.’
Oral history practitioners may take these warnings in
any manner they choose, but it would be wise to listen
to them and be all the more careful in looking after
accuracy. In editing transcripts we are reminded that
changing an oral text into a written text involves
choices of the highest degree of subjectivity.

Persons seeking to work in oral history must guard
against any attitude that assumes that merely because
the interviewer is well educated, or possesses soph-
isticated recording equipment, or is well connected, he
or she somehow does not have to obey any rules.
Asking others to record their thoughts and feelings for
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public use involves ethical considerations, especially
when the person interviewed feels at a status or
psychological disadvantage.

3. Debates O�er Methodology

A basic point in the debate over oral history involves
the representativeness of the person being interviewed.
How typical were the personal experiences of those
that are described? Another side of the same question
involves the numbers of persons involved in the
project. Sometimes it may be necessary to interview
several persons from similar backgrounds in order to
yield corroborative testimony. Much of this can be
resolved in advance by careful planning of the project.
One properly thought out and conducted will not
likely run the risk of readers ultimately questioning the
validity of the evidence, although we know that eye
witnesses can flatly contradict one another, even when
debriefed immediately after an event, and therefore
increasing the number of respondents does not necess-
arily guarantee objectivity.

The most fundamental task of any historical or
biographical research, one might argue, is to discover
our present in the past we claim to have represented.
Psychologists have even disagreed among themselves
about the nature of autobiographical memory. Sig-
mund Freud among many others, held that every
experience of an individual’s life was stored some-
where in the brain and could be recalled by some
technique, whether therapy, hypnosis, interrogation,
drugs, or meditation. One view rejects this, arguing,
instead, that memory is considerably more malleable
and subject to revision. Memories are constantly
refashioned: by new information, by suggestions
received from others, and by shifts in one’s own
emotional state of mind, aging, trauma, and the
passage of time. The task of deciphering ‘unself-
conscious memory, memory that is lived out rather
than recited’ is formidable.

It has been noted earlier that the pitfalls of oral
sources differ little from those of traditional written
documents. It is the basic dialectic of the subjective
that all practitioners of historical reconstruction must
confront. Rather than ‘oral history’ as an autonomous
mode of knowledge, the challenge to the oral historian
is to find insightful ways to interpret them, in com-
bination with the widest array of other sources to
produce ‘history.’ These points should be familiar
enough to serious students of history, although the
academy has gone far to remove itself from the ‘real
world.’ Oral history cannot work unless the researcher
learns how to listen. This is the key to successful oral
history, not fancy tape recorders or teams of inter-
viewers.

Gabriela Rosenthal, a psychotherapist, tells us that
to reconstruct a life history one must analyze the data

on which it is based, to find out how the narrator has
approached the project and to discover ‘whether the
informant is orienting toward personal or the inter-
viewer’s relevances.’ Given these and other pitfalls
inherent in trying to figure out the meaning of the
spoken statements, the safest way to use oral evidence
can only be to apply rigorously the same methods
(scientific but also intuitive) that historians employ in
evaluating conventional written material. Common
sense is probably the most reliable tool of all. The oral
history process, moreover, offers a corrective element
that historians working with written documents do
not have: contributors can be asked to expand on what
they have said, or challenged if it seems dubious. As
George Trevelyan noted, long ago, the real test is
whether the evidence is handled ‘in good faith.’

The fact that oral history at times approaches the
realm of psychotherapy raises complex ethical issues
in that sphere. Dianne W. Hart, interviewing families
caught up in the struggle against the Samoza dic-
tatorship in Nicaragua, yielded one transcript that was
so disturbing to her that she showed the transcript to
a clinical psychologist. She tells this in a footnote in
another of her books, and describes the psycho-
analyst’s diagnosis. She used a pseudonym, so the
identity of the interview subjects remains anonymous.
Still, some may object to what may seem to be an
extraordinary invasion of privacy, even cloaked in
anonymity.

Oral history projects are at risk of failing if the
researcher attempts to uncover the unvarnished ‘truth’
about past events or issues. The classical Japanese film
‘Rashomon,’ a study of an event viewed through the
eyes of different participants, showed brilliantly how
eye-witness accounts differ from one another accord-
ing to the personality and the point of view of the
bystander. Even flawed interviews, where memory has
partially failed (or when respondents embellish or
distort), can produce valuable data in other forms.
Objective reality, then, is a variable phenomenon.
What oral historians should be after, rather, is insight
gained from interpretation and background and the
experience of interview and life history subjects. This
insight is a building block which the historian can use,
in tandem with other forms of evidence, to craft
analytic interpretation. Oral history is a remarkable
tool because it elicits information from sources who
otherwise would remain silent, their testimony ir-
retrievably lost.

Whether or not the subject responds with clear and
accurate memory, then, in some ways is beside the
point. It is human to present a subject, especially after
a longpassage of time, inways that selectively leave out
certain details or embellish others. People consciously
and unconsciously try to put themselves in the best
light. Researchers can attempt to be nonjudgmental,
but respondents fear judgment and answer accord-
ingly. Subjects obviously lying or distorting facts
should be identified as such, but even in these cases
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their interviews will likely add a good deal to the
researcher’s final synthesis. Even flawed interviews can
yield useful data, even if peripheral. Trying to figure
out the motives for deception also plays a part in the
detective work of the researcher and may shed light on
the theme or topics of interest.

Some people will decline invitations to be inter-
viewed because they think they were ‘too unimport-
ant,’ or too peripheral to the subject of interest.
Researchers should use gentle persuasion to get them
to change their minds. Often people do not realize how
deep their memories are once questions start to be
asked. Cases where self-deprecating subjects open up
not only prove useful for research but also do a world
of good educating them to their own self-worth. Oral
history is not therapy but it may have therapeutic
effects both for the subject and for the oral historian.

Oral history cannot be done in a vacuum. To ask
informed questions, oral historians must know as
much as possible about the historical context in which
the interviews fall. The best oral history is always done
in tandem with other research activities, whether done
in archives, in newspaper files, with quantitative data,
or in other conventional sources of historical material.
Oral history without context is merely story telling,
although in rare cases (say, the oral history of
Bedouins, or peoples lacking a written language) this
may be the only way to collect information.

Good oral history does not draw its strength from
nostalgia or from colorful statements, although there
are elements of style that enhance both the content and
overall effectiveness of an oral record. To be worth-
while, oral evidence has to be treated as rigorously as
any other source of information. It is, in David Hey’s
words, ‘not an easy option.’ The best oral history
complements other forms of historical evidence as
much as it brings new testimony to old debates.

The problem is that historians have only super-
ficially attempted to evaluate and grasp what Colum-
bia University’s Ron Grele calls ‘the underlying
structure of consciousness which both governs and
informs oral history interviews. Persons asked to
record their life history, for example, may deduce
(rightly or wrongly) that the interviewer wants or
expects one kind or another response—perhaps a
debunking one, or one at odds with popular wisdom
(what, then, is the purpose for interviewing me?,
someone might ask). Oral history researchers, how-
ever, are not psychologists, and should never assume
that role. Common sense is usually sufficient to guide
interviews through difficult stages. Compassion—but
not condescension—plays an important role. Where
interviews touch on emotional or traumatic subjects
(unhappy childhoods, the loss of loved ones, wartime
ordeals, acts of brutality), the interviewer must never
press. Frequent breaks in the interview may help. It is
not uncommon for subjects to lose their composure, to
become angry, or to burst into tears. Sensitivity and
discretion must be present at all times. The process of

oral history interviewing, because it involves the
structuring of memory, is actually a process in the
construction of a usable past. Writing one’s diary—or
speaking about one’s past before a microphone—is an
act of anticipatory memory. This is neither scientific
nor objective. Psychotherapists know that such
memories sometimes are slanted or distorted sub-
consciously to cover for, or screen, another memory
that has been repressed. Autobiographical responses
seek temporal anchors for what feels precarious in the
present. Points that respondents preserve in diaries
and in recalled anecdotes or memories, psychologists
tell us, appear to be the ones they yearn to realize and
preserve in their lives—flaws mended, limitations and
isolations overcome, capacities refined.

See also: Historiography and Historical Thought:
Current Trends; History and Memory; History and
the Social Sciences; History: Forms of Presentation,
Discourses, and Functions; History: Theories and
Methods; Oral and Literate Culture
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Order Statistics

The field of order statistics deals with the properties
and applications of ordered random variables and of
functions involving them. Simple examples, useful as
descriptive statistics, are the sample maximum and
minimum, median, range, and trimmed means. Major
applications include the estimation of location and
scale parameters in complete or censored samples,
selection procedures, the treatment of outliers, robust
estimation, simultaneous inference, data compression,
and probability plotting. Although important in the
theory of nonparametric statistics, the subject of order
statistics is very largely parametric, that is, its results
depend generally on the form of the population(s)
sampled.

1. Introduction

Let the variates X
�
, …, X

n
be arranged in ascending

order and written X
�
:n

���X
r:n

���X
n:n

. Then
X

r:n
is the rth order statistic (r� 1, …, n), a term also

applied to the corresponding observed value, x
r:n

. The
median is X

(n+�)/�
:n

for n odd and �

�
(X

n/�
:n
�X

n/�+�
:n
) for

n even. Helped by their simplicity, the median and the
range, X

n:n
�X

�
:n
, have long been valuable as measures

of location and scale, respectively.

Consider the following illustrative data, with
i� 1, …, 8

x
i
: 16 40 23 12 240 33 17 27

x
i:�

: 12 16 17 23 27 33 40 240

These figures may represent the annual incomes (in
multiples of $1,000) at age 30 of eight high-school
dropouts. Because of the outlier x

�
� 240, the median,

�

�
(23�27)� 25, clearly gives a better picture of the

group than the mean, 51. The median would in fact be
unchanged as long as x

�
� 27, which shows just how

robust the median is.
Next, suppose that the x

i
are test scores out of a

total of 40. If we are unable to correct the impossible
score of 240, we eliminate or censor it. The median is
then x

�
:
�
� 23, no longer very different from the mean,

x� � 24. The range is not robust, dropping from 228 to
28, and is therefore useful in detecting outliers, which
are seldom as obvious as in the above data (see Sect.
6.3). For ‘well-behaved’ data, the range provides a
simple measure of variability or scale.

In time series, X
�
, X

�
, …, these descriptive statistics

are particularly helpful when based on small moving
subsamples X

j
, X

j+�
, …, X

j+n−�
( j� 1,2, …). The re-

sulting mo�ing (or running) medians provide a current
measure of location that, unlike the moving mean, is
not too sensitive to outliers. The sequence of moving
medians represents a smoothing of the data, with
important applications in signal and image processing.
Moving ranges are useful in quality control charts,
where their sensitivity to outliers is a desirable feature.
If more robust current estimators of dispersion are
required, one can turn to the difference of the second
largest and the second smallest in each moving sample,
etc.

Again, the above x
i
may represent response times to

a stimulus. The extremes, 12 and 240, are then of
particular interest (see Sect. 5.2). Of course, we would
want more extensive data for which we may also wish
to study the upper and lower records, here (16, 40, 240)
and (16, 12) (see Nonparametric Statistics: Records).

2. Basic Distribution Theory

If X
�
, …, X

n
is a random sample from a population

with cumulative distribution function (cdf) F(x), then
the cdf of X

r:n
is given by

F
X

r:n
(x)�P(X

r:n
�x)�P

(at least r of X
�
, …, X

n
are less than or equal to x)

� �
n

i= r

E

F

n

i

G

H

F i(x) [1�F(x)]n−i (1)

since the term in the summand is the binomial
probability that exactly i of X

�
, …, X

n
are less than or

equal to x.
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In handling order statistics, usually it is assumed
that the underlying variate X is continuous. Note that
this assumption is not needed in the derivation of
Equation (1). Also, if X can take only integral values,
then P(X

r:n
�x)�F

X
r:n

(x)�F
X

r:n
(x�1). However, if

X is discrete, the probability of ties among the
observations is positive, which tends to complicate the
distribution theory (see, e.g.,David 1981, p. 13,Arnold
et al. 1992, p. 41).

If the probability density function (pdf)f (x)
exists, as we will assume from here on, then differ-
entiation of Eqn. (1) yields

f
X

r:n
(x)�

n!

(r�1)!(n�r)!
F r−�(x) f (x) [1�F(x)]n−r (2)

Also, the joint pdf of X
r:n

and X
s:n

(1� r� s� n) is,
for x� y (e.g., David 1981, p. 10, Arnold et al. 1992,
p. 16)

f
X

r:n,Xs:n
(x, y)�

n!

(r�1)!(s�r�1)!(n�s)!

�F r−�(x) f (x) [F(y)�F(x)]s−r−� f (y) [1�F(y)]n−s

(3)

Equations (2) and (3) are fundamental and permit the
calculation, usually by numerical integration, of the
means, variances, and covariances. Also, Eqn. (3)
makes possible the derivation, by standard methods,
of the pdf of functions of two order statistics, such as
the range W

n
�X

n:n
�X

�
:n
. To facilitate the use of

order statistics, extensive tables have been developed,
especially when F(x)�Φ(x), the standard normal cdf
(see Pearson and Hartley 1970�1972, Harter and
Balakrishnan 1996, 1997).

3. Distribution-free Inter�al Estimation

Three important types of distribution-free intervals
involving order statistics may be distinguished. For
simplicity we assume that F(x) is strictly increasing for
0�F(x)� 1.

3.1 Confidence Inter�als for Quantiles

The (population) quantile of order p, ξ
p
, is defined by

F(ξ
p
)� p, 0� p� 1. In particular, ξ

�/�
is the median.

Since, for r� s P(X
r:n

� ξ
p
�X

s:n
)�P(X

r:n
� ξ

p
)

�P(X
s:n

� ξ
p
), it follows from Eqn. (1) that the

interval (X
r:n

, X
s:n

) covers ξ
p

with probability

P
�
� �

s−�

i= r

E

F

n

i

G

H

pi(1�p)n−i

3.2 Tolerance Inter�als

The focus here is on the probability, P
�
, with which

(X
r:n

, X
s:n

) covers a proportion γ of the underlying
population. Thus P

�
�P�F(X

s:n
)�F(X

r:n
)� γ� Since

F(X ) is a uniform (0,1) variate, U, P
�
�P

(U
s:n

�U
r:n

� γ)� 1�Iγ(s�r, n�s�r�1), with the
help of Equation (3), where Iγ (a,b) is the incomplete
beta function.

3.3 Prediction Inter�als

Let X
�
, …, X

m
, Y

�
, …, Y

n
be independent variates with

cdf F(x). The Xs may represent current observations
and the Ys future observations. What is the prob-
ability, P

�
, that Y

t:n
(t� 1, …, n) falls between X

r:m
and

X
s:m

(1� r� s�m)? It can be shown that P
�
�

P(Y
t:n

�X
r:m

)�P(Y
t:n

�X
s:m

), where

P(Y
t:n

�X
r:m

)

� �
i�r

E

F

m

i

G

H

E

F

n

r�t�1�i

G

H

5
E

F

m�n

r�t�1

G

H

.

A good account from the user’s point of view of all
these intervals is given in Chap. 5 of Hahn and
Meeker (1991).

4. Estimation of Parameters

An important simple example is the use of range in
quality control to estimate the standard deviation (sd)
σ in a normal sample. If w

n;α denotes the upper α
significance point of the range in a standard normal
population, then from P(w

n;
�−a/�

�W
n
�σ�w

n;a/�
)�

1�α it follows that a (1�α) confidence interval (CI)
for σ is

w
n

w
n;α/�

�σ�
w

n

w
n;
�−

α/�

,

where w
n

is the observed value of the range.
An unbiased point estimator of σ is σ�

W
�W

n
�d

n
,

where d
n
�E(W

n
�σ) is widely tabulated. Let σ�

S
denote

the unbiased root-mean-square estimator of σ. In
small samples the efficiency of σ�

W
, i.e., var σ�

S
�var σ�

W
,

is quite high (0.955 for n� 5).
More systematically, linear functions of the order

statistics (L-statistics) can be used to estimate both
location and scale parameters,µ and σ (not necessarily
mean and sd), for distributions with pdf of the form

f (x; µ, σ)�
1

σ
g

E

F

x�µ

σ

G

H

, σ� 0 (4)

With Y� (X�µ)�σ, let α
r:n

�E (Y
r:n

) and β
rs:n

� cov
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(Y
r:n

, Y
s:n

) (r, s� 1, …, n). It follows that X
r:n

�
µ�σY

r:n
, so that

E(X
r:n

)�µ�σα
r:n

(5)

cov(X
r:n

, X
s:n

)�σ�β
rs:n

(6)

A major advance was made by Lloyd (1952), who
recognized that the generalized Gauss–Markov the-
orem can be applied to the estimation of µ and σ, in
view of Eqns. (5) and (6). This yields the best
linear unbiased estimators (BLUEs).

µ*� �
n

i=�

a
in
X

i:n
and σ*��

n

i−�

b
in
X

i:n
(7)

where the a
in

and b
in

are functions of the α
i:n

and β
ij:n

and can be evaluated once and for all. For tables in the
normal case, see Sarhan and Greenberg (1962).

The statistics in Eqn. in (7) provide estimators that
are unbiased and of minimum variance within the
class of linear unbiased estimators. They are par-
ticularly convenient for data in which some of the
smallest and�or largest observations have been cen-
sored, since maximum likelihood (ML) estimation
tends to be difficult in this situation. Also, for complete
and censored samples, ML estimation may produce
biased estimators. However, µ* and σ* may not have
the smallest mean squared error, even among L-
statistics. Simplified approximate estimation pro-
cedures are also possible (see, e.g., David 1981, p. 128
or Arnold et al. 1992, p. 171).

5. Asymptotic Theory

Except for the distribution-free results of Sect. 2, the
practical use of order statistics in finite samples
depends heavily on the availability of tables or
computer programs appropriate for the underlying
population. In large samples, asymptotic theory can
provide approximate results that are both simpler and
more widely applicable.

It is useful to distinguish three situations as n��:
(a) Central order statistics X

(np):n
, where (np) denotes

here the largest integer � np�1, with 0� p� 1; (b)
Extreme order statistics X

r:n
, where r� 1, …, m or

r� n�m�1, …n, and m is a fixed positive integer; (c)
Intermediate order statistics X

r:n
or X

n−r+�
:n
, where

r�� but r�n� 0.

5.1 Central Order Statistics

Corresponding to the population quantile ξ
p

of Sect.
2.1, it is natural to call X

(np):n
a sample quantile. The

following important result then holds (e.g., David
1981, p. 254). Let X

�
, …, X

n
be a random sample from

a population with pdf f (x) and put n
j
� (np

j
),

j� 1, …, k, where k is fixed and 0� p
�
� p

�
���

p
k
� 1. If 0� p(ξ

p
j

)��, j� 1, …, k, then the
asymptotic joint distribution of �n(X

n
�

:n
� ξ

p
�

), …,
�n(X

n
k
:n
�ξ

p
k

) is k-dimensional normal, with zero
mean vector and covariance matrix (σ

jj�
), where

(σ
jj�
)�

p
j
(1�p

j
)

f (ξ
p
j

) f (ξ
p
j�
)

j� j�

As a very special case, it follows that for the median
M

n
�X

(n+�)/�
:n

(n odd), as n��, �n(M
n
�µ)�N

(0, πσ��2) showing incidentally that, as an estimator
of µ, M

n
has asymptotic efficiency (relative to X� ) of

2�π� 0.637. The same result holds for n even.

5.2 Extreme Order Statistics

The situation is more complicated when p
�
� 0 or

p
k
� 1, corresponding to the extremes X

�
:n
, X

n:n
and

more generally to the mth extremes X
m:n

, X
n+�−m:n

,
where m is a fixed positive integer. For X

n:n
, suitably

normalized, there are three limiting distributions, the
simplest of which is the Type III extreme-value dis-
tribution with cdf Λ

�
(x)� exp(�e−x)���x��.

This distribution has been found very useful in des-
cribing the behavior of floods and other extreme
meteorological phenomena. A convenient sufficient
condition for Λ

�
(x) to be the appropriate limiting

distribution is that the underlying distribution satisfy

lim
x��

d

dx

A

B

1�F (x)

f (x)

C

D

� 0 (8)

Then

lim
x��

P�(X
n:n

�a
n
) nf(a

n
)�x)�Λ

�
(x)

where a
n
is given by F(a

n
)� 1� 1�n. Distributions for

which Eqn. (8) holds include the normal, gamma,
and logistic families. For a full treatment of the
extreme-value case, see Galambos (1987).

5.3 Intermediate Order Statistics

An example of an intermediate order statistic is X�
n:n

.
A suitably normalized form of X

r:n
may have either a

normal or nonnormal asymptotic distribution (e.g.,
Arnold et al. 1992, p. 226).

5.4 Asymptotic Independence Results

Auseful result is that, after appropriate normalization,
upper extremes are asymptotically independent of
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lower extremes. Moreover, all extremes are asymp-
totically independent of the sample mean (e.g., David
1981, pp. 267–70).

5.5 L-Statistics

It is clear from the above that a linear function of
sample quantiles, �k

j=�

c
j
X

n
j
:n
, tends to normality as

n��(k fixed). On the other hand, the asymptotic
distribution of linear functions of the extremes, such
as the range, will be more complicated. An L-statistic,
�n

i=�

c
in
X

i:n
, involving extreme, intermediate, and cen-

tral order statistics, may be asymptotically normal or
nonnormal, depending on the underlying distribution
and on how much weight is placed on the extreme
order statistics.

6. Applications

6.1 Probability Plotting

This very useful graphical method typically is applied
to data assumed to follow a distribution depending, as
in Eqn. (3), only on location and scale parameters
µ and σ. The ordered observations x

i:n
(i� 1, …, n) are

plotted against ν
i
�G−�(p

i
), where G is the cdf of Y�

(X�µ)�σ and the p
i
are probability levels, such as p

i
�

(i�1�2)�n. The plotting is immediate if probability
paper corresponding to G is available, as it is for, for
example, the normal, lognormal, and Weibull dis-
tributions. If a straight-line fit through the points
(ν

i
, x

i:n
) seems unreasonable, doubt is cast on the

appropriateness of G. Often this simple procedure
is adequate, but it may be followed up by a more for-
mal test of goodness-of-fit.

If a straight line fits satisfactorily, a second use may
be made of the graph: σ may be estimated by the slope
of the line and µ by its intercept on the vertical axis. A
detailed account of probability plotting and the related
hazard plotting is given in Nelson (1982).

6.2 Selection Differentials and Concomitants of
Order Statistics

If the top k (� n) individuals are chosen in a sample
from a population with mean µ and sd σ, then D

k,n
�

(X
n−k+�

:n
���X

n:n
�kµ)�kσ measures the superior-

ity, in sd units, of the selected group. The mean and
variance of this selection differential is given immedi-
ately by Eqns. (5) and (6) as E (D

k,n
)��α

i:n
�k,

var (D
k,n

)���β
ij:n

�k�, where all summations run
from n�k�1 to n.

Often one is interested in how this group performs
on some related measurement Y. Thus, X may refer to
a screening test and Y to a later test or X to a parent
animal and Y to an offspring. The Y-variate paired

with X
r:n

may be denoted by Y
[r:n]

and called the
concomitant of the rth order statistic. Corresponding
to D

k,n
, the superiority of the selected group on the

Y-measurement is, with obvious notation, D
[k,n]

�
(�Y

[i:n]
�kµ

Y
)�kσ

Y
.IfYislinearlyrelatedtoX,suchthat

Y
i
�µ

Y
�ρσ

Y
(X

i
�µ

X
)�σ

X
�Z

i
where ρ is the corre-

lation coefficient between X and Y, and Z
i

is in-
dependent of X

i
, with mean 0 and variance σ�

Y
(1�ρ�),

then Y
[r:n]

�µ
Y
�ρσ

Y
(X

r:n
�µ

X
)�σ

X
�Z

[r]
where Z

[r]

is the Z-variate associated with X
r:n

(e.g., David
1981, p.110). It follows that EY

r:n
�µ

Y
�ρσ

Y
α

r:n
,

varY
[r:n]

�σ�
Y
(ρ�β

rr:n
�1�ρ�), cov(Y

[r:n]
, Y

[s:n]
)�

ρ�σ�
Y
β
rs:n

r� s so that the mean and variance of D
[k,n]

,
the induced selection differential, are ED

[k,n]
�

ρED
k:n

, varD
[k,n]

� ρ�varD
k:n

�(1�ρ�)�k. The asym-
ptotic distribution of D

[k:n]
as well as many other

properties and applications of concomitants of order
statistics are treated in David and Nagaraja (1998).

6.3 Outliers and Selection of the Best

Order statistics, especially X
n:n

and X
�
:n
, enter nat-

urally into many outlier tests. Thus, if X
�
, …, X

n
are

supposedly a random sample from a normal dis-
tribution with unknown mean and known variance σ�,
then large values of B

n
� (X

n:n
�X� )�σ make this null

hypothesis, H
�
, suspect. The corresponding two-sided

statistic is B�
n
� max

i=�,
…,n

�X
i
�X� ��σ. If σ is unknown,

studentized versions of B
n

or B�
n

can be used. The
subject, with its many ramifications, is treated ex-
tensively in Barnett and Lewis (1994), where tables
needed to carry out such tests are given. If the observed
value of the chosen statistic is large enough, H

�
is

rejected and X
n:n

(or X
�
:n
) becomes a candidate for

further examination or rejection.
The foregoing approach is related closely to the

following multiple decision procedure, illustrated on
the balanced one-way classification with n ‘treatment’
means X�

i
, i� 1, …, n, each based on m replications.

To test the null hypothesis H
�

of equal population
means µ

�
, …, µ

n
against the ‘slippage’ alternative µ

�
�

��µ
i−�

�µ
i+�

��µ
n

and µ
i
�µ

�
�∆, where i and

∆� 0 are unknown, n�1 decisions may be taken, that
is, D

�
:H

�
holds or D

i
: the ith treatment mean has

slipped to the right. Under the usual normal-theory
assumptions, an optimal procedure at significance
level α is to choose D

M
if (e.g., David 1981, p. 226)

C
n,ν

�m (X�
M
�X� )�(TSS)�/�� c

n,υ;α
, where M is the

subscript corresponding to the largest X�
i
, TSS is

the analysis of variance total sum of squares, and c
n,v;α

,
with ν� n(m�1), is given in Table 26a of Pearson and
Hartley (1970�1972). If C

n,υ
� c

n,υ;α
the decision D

�
is

taken. Slippage in either direction can be handled
similarly with Table 26b.

In the above, the focus is on the detection of a single
outlier or a single superior (or inferior) treatment. The
handling of multiple outliers is an important part of
Barnett and Lewis (1994) (see Statistical Analysis,
Special Problems of: Outliers).
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6.4 Simultaneous Inference

Order statistics play an important supporting role in
simultaneous inference procedures. A well-known
example is Tukey’s use of the studentized range in
setting simultaneous confidence intervals for the treat-
ment means in fixed-effects balanced designs (e.g., see
Hypothesis Tests, Multiplicity of).

6.5 Robust Estimation

Here one gives up the classical idea of using an
estimator that is optimal under tightly specified con-
ditions in favor of an estimator that retains reasonably
good properties under a variety of departures from the
hypothesized situation. Since the largest and smallest
observations tend to be more influenced by such
departures, which include the presence of outliers,
many robust procedures are based on the more central
order statistics. A simple example is provided by the
trimmed means

T
n
( j)� �

n−j

i= j+�

X
i:n

n�2j
0� j� �

�
n

which include the sample median as a special case. For
a very readable treatment of robust methods see
Hoaglin et al. (1983) (see also Robustness in Statistics).

6.6 Data Compression and Optimal Spacing

Given a large random sample of size n from a
population with pdf, Eqn. (4), it is possible to
estimate µ or σ or both from a fixed small number k of
well chosen order statistics. The loss in efficiency of
estimation may be more than compensated by the
storage space gained, especially as a test of the assumed
underlying distribution can still be made by prob-
ability plotting. For example, in the case of a normal
population, the optimal estimator of µ is, for k� 4,

µ*� 0.1918(X
(�.����n):n

�X
(�.����n):n

)

�0.3082 (X
(�.����nn):n

�X
(�.�	��n):n

)

where (0.1068n) is the largest integer � 0.1068n�1,
etc. The estimator µ* has asymptotic efficiency (AE)
0.920 and, since it does not involve the more extreme
order statistics, is more robust than X� . Also, µ* is
much more efficient than the median (AE� 0.637)
(see, e.g., David 1981, Sect. 7.6).

7. Concluding Remarks

The two large multiauthored volumes (Balakrishnan
and Rao 1998a, 1998b) cover many more topics in
both theory and applications of order statistics than

can even be mentioned here. Additional applications
include ranked set sampling and especially the use of
median, order-statistic, and other filters in signal and
image processing.
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Ordered Relational Structures

Ordered relational structures are the working place for
representational measurement theory. If one thinks of
measurement theory as a kind of interface between
empirically observed phenomena and abstract struc-
tures which one can work on mathematically, a
common language for both is needed. In this context
the objects under scrutiny are just elements of a set and
the observed interrelations (at least those which are
deemed relevant by some scientific question) are
modeled as abstract relations between these elements.
In the investigation of such structures nobody is
interested in the actual meaning attached to the object
and their relations. This approach is to some extent
similar to the development of geometry, where one
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works on points, lines, planes, etc., without ever
defining these concepts. The only thing provided is a
set of axioms which these objects satisfy. (See the entry
Axiomatic Theories for a deeper description of this
approach.) Furthermore, the theory must take care of
the process of mapping one structure into another
while keeping its essential features intact.

Many of the phenomena for which one needs
measurements exhibit some kind of dominance, pref-
erence, or ordering. Therefore, most of the relational
structures which are used in measurement theory carry
some kind of abstract ordering relation (linear, weak,
or partial orders).

In short, an ‘ordered relational structure’ consists of
a base-set, here always denoted by A, an order relation
on A, and possibly further relations on A. It is the
foundation on which representational measurement
theory is built. Sometimes A is the Cartesian product
of other sets, sometimes it is the union of disjoint sets
and some of the relations are between these sets (see
Sect. 1 for definitions). While the investigation of one
such structure may be a part of mathematics, in
applications in the behavioral and social sciences the
common frame consists of at least two relational
structures, one to describe in a qualitative way the
investigated part of reality and the other a formal,
mathematical, or numerical structure that is well
understood or that can be investigated by means of
mathematics, logic, or computation. Such a devel-
opment can yield results relevant to the empirical
subject under scrutiny if the investigator succeeds in
faithfully mapping the qualitative structure into the
formal structure.

The requirements for this process, i.e., building
useful structures and mapping them ‘faithfully’ into
one another are discussed in the sequel and in
the article on the Measurement, Representational
Theory of.

1. Relations, Functions, Operations

Let A and B be two sets. The ‘Cartesian product’ of
these sets is denoted by A�B and consists of all
ordered pairs (a, b) with a �A and b �B. Any subset
R�A�B is called a ‘binary relation’ between A and
B. The case A�B is of particular interest; in this
situation R is called a ‘relation’ on A. Clearly, this
construction can easily be generalized to a k-ary
relation, denoting a subset of the Cartesian product of
k sets, i.e., R�A

�
�A

�
� … �A

k
. If in this case all

sets A
i
equal A, then the Cartesian product is denoted

as Ak and R is a k-ary relation on A. This broad
concept is often used to describe parts of mathematics,
mostly with further restrictions and properties on R,
but it is also possible to use it in everyday situations.
For example, let A be a set of persons and let (a, b) �R
denote the fact that a and b have the same
birthday. Or if A is the set of participants in a

tournament and (a, b) �R denotes the result ‘a beats
b’, then R is an encoding of the outcome of this
tournament.

We now classify the possible relations. Among the
‘binary relations’ there is the prominent class of ‘order
relations’ (see Partial Orders for definitions). In
this article we only consider weak and linear orders,
denoted by �� . A ‘weak order’ satisfies by definition
‘transitivity,’ i.e., a��b and b�� c implies a�� c, and
‘completeness,’ i.e., for all a, b �A holds a��b or b��a.
A ‘linear order’ is a weak order satisfying ‘anti-
symmetry,’ i.e., for all a, b �A holds, if a��b and b��a
then a� b.

Now we are ready to define an ‘ordered relational
structure.’ It consists of a nonempty set A, a weak
order �� on A, and possibly more relations R

i
with i � I

for some index set I. In the sequel an ordered relational
structure is denoted by

�� (A, �
�

, R
i
, i � I )

If R
i
is a k

i
-ary relation, then (k

i
, i � I ) is the type of the

structure.
Closely related to order relations are ‘equivalence

relations.’ Such a relation� satisfies by definition
‘reflexivity,’ i.e., a� a, ‘symmetry’ i.e., a� b implies
b� a, and transitivity. A set on which an equivalence
relation is defined can be partitioned into disjoint
subsets of equivalent elements. These subsets are called
‘equivalence classes.’ Often one can reduce a structure
by replacing the base set A with the set of its
equivalence classes.

There are a few operations on relations that can be
employed to generate new relations. We define them
only for binary relations on a set A. Thus, in what
follows R, S�A�A.

R*:��(b, a); (a, b) �R�

R �S:��(a, b); �c �A (a, c) �R, (c, b) �S�

R�:�R �R

Rn:�R �Rn−�

Thus, if (a, b) �R means ‘a beats b in a tournament’
then (a, b) �R* means ‘a is beaten by b,’ and aR�b
means ‘a has beaten someone who in turn has
beaten b.’

Mappings between two sets A, B are a particular
kind of binary relation. A relation f between A and B
is a ‘mapping’ (or ‘function),’ when, for all a �A there
is exactly one b �B such that (a, b) � f. In this case one
writes f (a)� b rather then (a, b) � f. The comprehen-
sive notation is

f:A�B, a� b� f (a)

A is called the ‘domain’ and B the ‘range’ of f. If b�
f (a) then b is the image of a (under f ) and a is a pre-
image of b (there may be more than one). For a subset
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A� of A the set of images of all a �A� is denoted by
f (A�). In particular f (A)��b �B; there is an a �A such
that f (a)� b�. A mapping is ‘surjective’ if f (A)�B
and ‘injective’ if f (a

�
)� f (a

�
) implies a

�
� a

�
. Thus, an

injective function allows at most one pre-image of
each element in its domain. An injective and surjective
function is called ‘bijective’ or a ‘bijection.’ Bijective
functions can be ‘inverted;’ this concept denotes the
function f −�: B�A such that f −� (b)� a if f (a)� b.

Sometimes bijections f : A�A are called ‘permu-
tations.’ For instance, when dealing with finite sets this
terminology is quite usual. Under these bijections
there is one which is particularly simple, the identity
mapping, denoted by id

A
. It is defined by id

A
: A�A

and id
A
(a)� a for all a �A.

Functions canbe ‘concatenated,’ i.e., if f : A�B and
g: f (A)�C then g � f: A�C by setting g � f (a):�
g( f (a)). Note that the order of f, g in g � f is
important—f � g is not always defined and if it is, e.g.,
if A� f (A)�C, then in general f � g� g � f. One has
f � id

A
� f and id

f(A)
� f� f. If f is bijective then

f −�� f� id
A

and f � f −�� id
B
.

If the respective conditions on the domains and
ranges are met then the �-operation of functions is
‘associative,’ i.e., h � (g � f )� (h � g)� f. Thus, the
brackets can be omitted, and we simply write h � g � f.

Mathematical operations such as addition of real
numbers are special functions. A ‘(binary) operation’
� on A is a function.

�: A�A�A (a, b)� a � b

Thus, it is a special kind of ternary (i.e., 3-ary)
relation. It is a ‘partial’ operation if its domain is a
proper subset of A�A. Examples of structures with
operations frequently occur in measurement theory
under the name ‘extensive’ or ‘positive concatenation’
structures (see Measurement, Representational Theory
of).

An operation is ‘associative’ if a � (b � c)�
(a � b) � c. Sometimes the notion of ‘weak asso-
ciativity’ is needed. If a� b denotes a�� b and b�� a
then the operation � is weakly associative if
a � (b � c)� (a � b) � c. As already mentioned, weak
association might arise in a structure (A,�� , �), where
�� is a weak order.

It should be noted in passing that the rela-
tion�defined in the previous paragraph is an equiv-
alence relation. It is often used if one wants to replace
a given weak order by a linear order (see Partial
Orders).

2. Examples of Ordered Relational Structures

2.1 Weights

Consider a collection of weights and let a�� b stand
for: If a is put in one pan of a balance and b in the

other, then the one containing b remains in place or
deflects the pointer to b’s side. Let a � b denote putting
a and b in one pan. Let A denote the set of all weights
and of all combinations that can be formed by putting
two or more of the weights in one pan. It can be
assumed, with reasonable accuracy that (A,�� , �) is an
ordered relational structure. Furthermore, the op-
eration � will be approximately weakly associative
and positive, i.e., a� a � b for all b �A (x� y is short
for x�� y and not y�� x). Still more, it will satisfy
‘commutativity’ a � b� b � a.

2.2 Guttman Scaling

Let A be a set of testees and B a set of items to be
solved by each a �A. For a �A and b �B let aRb denote
that person a fails to solve item b correctly. Now
assume that the relation R (which is between A and B)
satisfies

aRb, a�Rb, not a�Rb� implies aRb�

The system (A, B, R) is not an ordered relational
structure in the sense of the previous section because
R, being a biorder (see Partial Orders), is not a weak
order on one of the sets A, B. However, we can easily
construct an ordered relational structure from it. Let
C:�A	B and on C define: for a, a� �A a�� a� if
person a� solves at least as many items as does person
a, and for b, b� �B define b�� b� if b� is solved by at
most as many persons as b. Finally define a�� b if aRb,
and b�� a if not aRb. Then it can be shown that �� is
a weak order on C; thus, (C, �� ) is an ordered
relational structure.

2.3 Se�eral Orders on One Set

Let S be a collection of different societies. Assume they
can be weakly ordered with respect to social mobiliz-
ation (relation K ) and social frustration (relation L) of
its members, and also with respect to economic
development (relation M ).

This is a case of a structure �:� (A, K, L, M )
where K, L, M are all weak orders on A. Let the weak
orders satisfy the following compatibility relations:
For all a, b �A

if aKb, bLa then aMb (1)

if aKb, bMa then aLb (2)

if aLb, aMb then aKb (3)

Suck (1990) has shown that such a structure can be
transformed to an ordered relational structure on a
Cartesian product which turns out to be a conjoint
measurement structure satisfying independence (see
Measurement Theory: Conjoint). As an application of
such a structure Suck and Getta (1994) gave an
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axiomatization and representation of Coombs’s port-
folio theory in which A is a set of gambles (wins and
losses with certain probabilities), K is an ordering of
these gambles according to preference to play such
gambles by subjects, L is an ordering by expected
value, and M is an ordering by perceived riskiness of
the gambles. The possibility to associate this situation
with conjoint measurement proved very helpful in
analyzing the structure and data.

Wille and Wille (1993) considered similar relational
structures. They investigated the possibility of homo-
morphically mapping a structure satisfying Eqns. (1),
(2), and (3) into the reals without the detour via con-
joint measurement. They related their investigation to
the ‘Huntington controversy’ arising from Huntington
(1968) who presented ‘equations’ such as:

Social mobilization

Economic development
�Social frustration (4)

This use of ‘equations’ was severely criticized, mainly
with the argument that the variables of the equation
are not measurable entities (see Mathematical Psy-
chology). Formulating the structure in the above way
can provide the means to solve this controversy. Either
applying conjoint measurement in the sense of Suck
(1990) or the results of Wille and Wille (1993) would
yield a framework in which a decision on the validity
of Eqn. (4) is possible.

3. Homomorphisms, Isomorphisms

It is often useful and even necessary to consider several
relational structures at the same time. In this case it is
important to describe how similar these structures are,
and how one can go from one structure to the next
or—more intuitively—how one can transfer knowl-
edge from one structure to another. Examples of this
technique occur in measurement theory where usually
one structure has as its base set (a subset of) the reals,
or more generally, when there is one structure which is
thoroughly investigated and all or many of its proper-
ties are well known. In such cases it is without doubt
helpful to compare such a structure to the one under
empirical investigation and to point out the manner in
which the two structures resemble each other.

Let �� (A, R
i
, i � I ) and �� (B, S

j
, j � J ) be two

relational structures. Then a mapping �: A�B is
called a ‘homomorphism’ between � and � if the
structures are of the same type (k

i
, i � I ) and for all

i � I and for all (a
�
, …, a

k
k

i
) �Aki:

(a
�
, …, a

k
i

) �R
i

iff (� (a
�
), …, �(a

k
i

)) �S
i

(5)

� and � are said to be ‘homomorphic’ if a homo-
morphism exists between A and B, If the homo-
morphism is a bijection, then it is an ‘isomorphism.’

Isomorphic structures are, in a sense, identical, al-
though their base sets A and B can be quite different,
but each property of � expressible in terms of the
relations R

i
corresponds to a property of � expressible

in terms of the relations S
j
.

If the structures � and � are both ordered, i.e.,
�� (A,�� ; R

i
, i � I ) and �� (B, �� �; S

i
, i � I ) where

�� and �� are weak orders, then the homomorphism is
sometimes called ‘a monotonic’ function. It satisfies

a
�
�
�

a
�

iff � (a
�
)�

�
�� (a

�
)

If � is mapped homomorphically into a structure
on the reals then the relation on � corresponding to ��
is usually, but not necessarily, the � relation on �.
This situation is typical of representational measure-
ment theory (see Measurement, Representational
Theory of ).

As an example, let �+ denote the positive reals
and let �:� (�+,� , �) and �:� (�,� ,�). Then
� (x):� logx is an isomorphism between these num-
erical structures.

As another example, let A be a set of players in a
tournament and let �� denote a ranking of these
players with ties allowed. Here �� is a weak order but
in general it is not linear because of the possibility of
ties. If �:� (�,�) with � the natural numbers, then
the mapping � which associates his or her place in the
ranking with each player, is a homomorphism but not
an isomorphism.

Homomorphisms can be concatenated provided the
range of the first and the domain of the second
coincide. More precisely, let �� (A,�� ,R

i
, i �I ), ��

(B,�� ,S
i
, i � I ), and �� (C,�� ,T

i
, i � I ) be homomor-

phic structures with the homomorphisms

�: A�B and ψ: B�C

where � is surjective. Then � and � are homomorphic
by the homomorphism ξ:�ψ ��. This fact is of
particular importance when the structures are all
identical; this case is considered in Sect. 4.

4. The Automorphism Group of an Ordered
Relational Structure

An isomorphism which maps its domain structure
onto itself is called an ‘automorphism.’ Let Aut �
denote the set of automorphisms of a given structure
�. Clearly, Aut �� � because id

A
� Aut �, i.e., the

identity map is always an automorphism. If α, β �Aut
� then α � β � Aut �; furthermore, α−� � Aut �. Thus
(Aut �, �) has the properties of a ‘group,’ i.e., a set
with an operation on it which is associative, has an
identity element (id

A
in this case), and a right and left

inverse (α−�). Therefore (Aut �, �) is called the
‘automorphism group’ of �.
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Modern measurement theory exploits the properties
of the automorphism group very intensively. The main
ideas on how this is done are now described.

The structure � is called ‘homogeneous’ if for each
a, b �A there is an α �Aut � such that α (a)� b. The
group and the structure are called ‘n-homogeneous’ if
for any two n-tuples a

�
� … � a

n
and b

�
�… � b

n

there is at least one automorphism α such that α(a
i
)�

b
i
. Similarly, they are called ‘n-unique’ if for any two

n-tuples a
�
� … �a

n
and b

�
� … �b

n
there is at most

one automorphism α such that α (a
i
)� b

i
. n-unique-

ness can be reformulated as: if two automorphisms
agree on n points then they are identical.

If M is the maximal homogeneity and N the minimal
uniqueness of a structure, then the ‘scale type’ of � (or
of Aut �) is denoted by the pair (M, N ). Clearly, one
has M�N. N�� means that there is no minimal
degree of uniqueness. A structure with N�� is called
‘finitely unique.’

One of the most important results of measurement
theory in the 1980s is the following theorem developed
by Narens (1981) and Alper (1985, 1987).

Theorem 1 (Alper/Narens Theorem)

Let A�� with � homogeneous and finitely unique.
Then it is of scale type (1, 1), (1, 2) or (2, 2).
Type (1, 1) is a ratio scale and type (2, 2) an interval
scale (see Sect. 2 of Measurement, Representational
Theory of )

The importance of this theorem for measurement
theory is discussed in the articles on measurement
theory (see Measurement, Representational Theory of ).
Suck (2000) proved apartial generalization for ordered
structures with an arbitrary base set. Essentially, his
result shows that for scale type (N, N), in many,
though not all cases, the Alper�Narens Theorem
remains true if the base set A of the structure is
different from �.

5. Order Topology

If one wants to exploit the power of the continuity
concept for the investigation of ordered relational
structures, then one must construct a ‘topology’ on A
which is compatible with the order relation and, if
possible, with the other relations as well.

A topology of A is a collection � of subsets of A,
called the ‘open sets,’ such that the following three
conditions are satisfied:

(T1) � �� and A ��.

(T2) If ��� then 	
T ��T ��.

(T3) If � is a finite subset of � then also 

T ��

T ��

The structure (A, �) is a ‘topological space.’ For a

development of the theory of topological space see
Kelley (1955) or Dugundji (1966). The most important
topological space is constructed on � by defining as
open all subsets of � which are arbitrary unions of
open intervals. This construction can be carried out in
any ordered structure and is called the ‘order top-
ology’ (see below). Thus, any � of the kind con-
sidered in this article can be regarded as a topological
space endowed with the order topology.

In topological spaces the well-known concepts of
convergence, limits, and continuity can be defined,
and in thisway, far reaching generalizations of familiar
theorems of analysis are available in the theory of
ordered relational structures.

We give the topological definition of ‘continuity.’
Let (A, �

A
) and (B, �

B
) be topological spaces. A

function f : A�B is ‘continuous’ if for all U ��
B

the
preimage under f, i.e., the set f−� (U ):�
�a �A; f (a) �U� is in �

A
.

Next, we are going to define the ‘order topology’ of
an ordered structure �. We assume that A does not
contain a maximal or a minimal element. We define:
for all a, b �A

(a, b):��x �A; a�x� b�

[a, b]:��x �A; a�
�

x�
�

b�

(0, a):��x �A; x� a�
(a, �):��x �A; a�x�

and call these sets intervals (with respect to �� ). Note
that the symbols 0, � do not denote elements of A.

The intervals [a, b), (a, b], (0, a], and [a, �) are
defined analogously. (a, b), (0, a), and (a, �) are
referred to as ‘open intervals.’ The open intervals
are used as a ‘basis’ for the order topology denoted by
���

, i.e., ���
is the collection of those subsets of A which

can be generated by union from an arbitrary set of
open intervals.

The construction of the order topology for an
ordered relational structure is useful when the other
relations of � are in some sense compatible with ���

;
e.g., when there is an operation among the R

i
then it

should be continuous.
If �� is a linear order, ���

is easily seen to separate
points, i.e., for all distinct a, b �A there are open and
disjoint sets U, V such that a �U and b �V. In
particular, consider a� b then, if z � (a, b) exists, (0, z)
and (z,�) are such sets; if (a, b)� �, then
(0, b)
 (a, �)�Ø and a � (0, b) and b � (a, �). Tech-
nically, such a space is called a ‘Hausdorff space.’

A bijective and continuous map f: A�B between
topological spaces (A, �

A
) and (B, �

B
) is a homeo-

morphism if its inverse is also continuous. Topology is
mainly concerned with properties of spaces which are
shared by all spaces that are homeomorphic to a given
one. These are called ‘invariants’ of the space.

Specializing this concept on order topologies, we
observe: Isomorphic linear orderings are homeo-
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morphic with respect to the order topologies and an
isomorphism is a homeomorphism. Formulating this
result as a theorem one gets:

Theorem 2

Let (A, �� A
) and (B, �� B

) be two linear orderings and
f: A�B strictly monotonic and surjecti�e. Then f is a
homeomorphism with respect to the order topologies
induced by �� A

on A and �� B
on B.

It follows from Theorem 2 that automorphisms of a
structure �� (A,�, R

i
, i � I ) are homeomorphisms

of (A, ���
) onto itself.

Summarizing, we note that the order topology
carries a lot of information about an ordered relational
structure. Despite this fact, it has not been used very
much in measurement theory until very recently.
Wakker (1988) pointed out that in many cases the
algebraic conditions used by Krantz et al. (1971) and
others are more general than topological ones. As long
as the use of topological concepts is restricted to the
order topology no extra conditions need be imposed.
In some modern investigations the order topology
could be put to use as a fruitful tool. For instance, even
the topological properties of the automorphism group
can play an important role (Suck 1998, 2000).

Finally, it should be mentioned that the power of
topological methods shows up in infinite structures
(although the definitions are not restricted to this
case). Some approaches to measurement try to avoid
such structures, especially the continuum. As an
example, we refer to Sommer and Suppes (1997).

6. Completion of Structures

The article on partial orders introduces the ‘McNeille
completion’ of a partial order (see Partial Orders).
This construction is also useful for ordered structures
in the sense of the present article. The property of
existence of infimum and supremum is equivalent to
the existence of a cut element for each ‘Dedekind cut.’
It is called ‘Dedekind completeness’ (cf. Narens 1985,
p. 16).

If � is an ordered relational structure then the
McNeille completion of (A, �� ) is ‘Dedekind com-
plete.’ However, a major problem arises if one wants
to extend the other relations of �, i.e., the R

i
for i � I,

to the complete superset of A. There may exist no
extension at all, or too many—more than one is
already too many; Narens (1985) and Cohen (1988)
investigated this problem for so-called positive con-
catenation structures. The results are discussed in
Luce et al. (1990) in Chap. 19.4.

In the context of the order topology Dedekind
completeness is equivalent to ‘connectedness’ in the
topological sense, i.e., there are no two disjoint open
sets U, V such that A�U	V. Ovchinnikov (1996)

proved the surprising result that a homogeneous
structure (A,�� ) with a linear order �� has either a
connected order topology or each of its maximal
connected subsets consist of one element only. This
result has far reaching consequences for ordered
relational structures and their automorphism groups.
It is at the heart of Suck’s (2000) generalization of the
Alper�Narens result. Thus, if a completion is feasible
then many properties of the structure follow from this
theory.

See also: Axiomatic Theories; Factor Analysis and
Latent Structure: Overview; Luce’s Choice Axiom;
Mathematical Models in Philosophy of Science;
Measurement Theory: Conjoint; Measurement
Theory: History and Philosophy; Partial Orders
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Organization: Informal

The term ‘informal organization’ has been used in
varying ways within organization theory, industrial
sociology, and managerial writing. What the various
usages have in common is reference to aspects of
patterned activity in work organizations that are not
part of the formally or officially designed rules,
relationships, and procedures that constitute the ‘for-
mal’ dimension of the organization. Informal organ-
ization is seen variously as something that works, or
might be made to work, in conjunction with the formal
organization, something that can exist with a degree of
independence from it or something that can work
against the formal aspects of the organization—
especially when it takes the form of deviant behavior
that resists or defies managerial authority. In spite of
these differences of emphasis, all of the usages attend
to the fact that one can neither understand nor
intervene in what ‘actually happens’ in organizational
settings without looking beyond what the official
blueprint, organizational chart, or corporate rule book
suggests happens, or should happen.

1. The Two-sidedness of Organizational Life:
The Basic Issue

Since its first appearance in the 1930s the concept of
‘informal organization’ has played an important part
in the history of both the primarily analytical social
scientific study of work organization and more ‘ap-
plied’ writing intended to guide the practices of
managers. The basic issue that the concept tackles
remains of central importance to organizational
analysis in spite of the fact that the notion of informal
organization is not always used explicitly.

The basic issue that the distinction between formal
and informal organization was devised to tackle is that
of what might be called the fundamental ‘two-
sidedness’ of the modern work organization. On the
one hand, the work organization is a set of rules, roles,
and procedures based upon the legal-rational prin-
ciples of bureaucracy which is given formal and official
expression through such devices as procedural
manuals, rule books, and organization charts (see
Bureaucracy and Bureaucratization). This aspect of the
organization can be seen as existing separately from
the human beings who are employed to operate what
amounts to a scheme for an organizationalmachine. In
this respect, the organization can be said to continue in
existence regardless of the personalities who come and
go as occupiers of organizational positions. However,
this ‘machine’ can do no work until it employs human
beings. Yet employees cannot simply be built into the
social machine drawn up in the organizational blue-
print as human cogs or injected into the system as a
living fuel to power the device. Employees will

inevitably bring to the organization their own wants,
interests, values, assumptions, understandings, and
sentiments. And they will seek to organize certain
aspects of their working lives for themselves.

Individuals’ acceptance of employment in the
organization entails a willingness to follow instruc-
tions and fulfill tasks that are constitutive of the
organizational blueprint. But this acceptance is strictly
bounded and engagement in the fulfilling of corporate
tasks is unlikely to satisfy all the wants and needs of
every individual or to engage every aspect of their
energy and humanity. A second side of organizational
life thus comes into being the moment living human
beings are engaged to put the first side into action. A
new facet of organizational existence appears as people
develop relationships, practices, pecking orders,
games, languages, jokes, and stories to express or
defend their ‘humanness’ and to pursue projects and
purposes of their own—ones which sometimes fit with
the priorities of the first side of organizational exist-
ence and sometimes do not.

The first academic attempt to deal systematically
with this two-sidedness of work organizations, in the
light of empirical social science investigation, was
made by researchers at Harvard University in the
USA in the 1930s. And the first attempt to do the same
thing, in the light of social-science informed reflection
upon executive experience, was done more or less at
the same time by an individual associated with the
same institution. Both attempts involved the con-
ceptual device of informal organization. These will
now be looked at.

2. The Disco�ery of Informal Organization:
Understanding Factory Life

The study Management and the Worker written by
Roethlisberger and Dickson (1939) was not the first
account of the studies carried out by academics from
Harvard University and members of the Western
Electrical Company at that company’s Hawthorne
plant. But it is the most systematic report and analysis
of these studies and has become a classic work in
both industrial sociology and organizational analysis.
It has also been drawn upon massively in management
writing and continues to play a part in the education of
managers. In their analysis of the Hawthorne plant,
Roethlisberger and Dickson first distinguish its social
organization from its technical organization. But they
then make the key distinction we are concerned with
here, within this notion of the factory’s social organ-
ization. The social organization of the industrial plant,
they say, is ‘in part formally organized.’

This formal part of the social organization includes the
systems, policies, rules, and regulations of the plant which
express what the relations of one person to another are
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supposed to be in order to achieve effectively the task of
technical production (Roethlisberger and Dickson 1939).

‘In short,’ say Roethlisberger and Dickson, ‘the
patterns of human interactions, as defined by the
systems, rules, policies, and regulations of the com-
pany, constitute the formal organization.’ These are
the patterns which are ‘supposed to be’ the ones which
prevail. But their factory studies taught the re-
searchers to challenge what they argue is a common
assumption: that the ‘organization of a company
corresponds to a blueprint plan or organization chart.’
‘Actually,’ they say, ‘it never does.’ The study revealed
what Roethlisberger later referred to as ‘the emergent
patterns of behavior that evolved within this formal
organization’ (Roethlisberger 1968). This informal
organization was made up of:

the practices, values, norms, beliefs, unofficial rules, as well as
the complex network of social relations, membership patterns
and centers of influence and communication that developed
within and between the constituent groups of the organization
under the formal arrangements but that were not specified by
them (Roethlisberger 1968).

It is explicitly recognized in Management and the
Worker that the informal organization can have
positive as well as negative implications for the
working of the formal organization and can be said to
‘be a necessary prerequisite for effective cooperation’
(Roethlisberger and Dickson 1939). The famous
‘bank wiring observation room’ study highlighted in
the book’s discussion of informal organization, how-
ever, is an example of where an informal organization
developed ‘in opposition to the formal organization.’
The norms and practices developed by the observed
group of workers effectively undermined the incentive
system that was central to the formal organization of
the workshop. Just what the relationship is between
the formal and informal organization in any particular
case, is ‘an empirical question to be decided by the
results of the investigation and not before it’
(Roethlisberger 1968). But this is not to treat formal
and informal organization as ‘two separable things’
within a plant’s social structure. ‘Formal’ and ‘in-
formal’ were developed in the study, Roethlisberger
points out, ‘as analytical concepts to refer to two
different dimensions of the territory.’

3. The Disco�ery of Informal Organization:
Understanding the Executi�e Process

Barnard’s (1938) study The Function of the Executi�e
included his development of a concept of informal
organization influenced by the same intellectual en-
vironment which shaped the thinking of the Haw-
thorne researchers. The influence of the social theories
of the European thinkers Durkheim and Pareto,

mediated in part by the biologist Henderson and the
sociologist Parsons, is apparent in both of these
intellectual engagements with the practical problems
of work organization and executive processes (see
Organization: O�er�iew). Barnard pointed to the work
carried out at Hawthorne as the only work he was
aware of which looked at informal organization. This,
however, was ‘at the production level of industrial
organizations’ (Barnard 1938). Barnard himself was
concerned to look at its functioning at the level of the
organization as a whole and, especially, to put the
shaping of it at the center of the executive’s res-
ponsibilities. He noted the paradox that although
executives tend to speak of their work primarily with
reference to the ‘first side’ of organizing—the formal
scheme of work tasks—and, indeed, deny the import-
ance of the second, informal side, they nevertheless
intuitively recognize its vital significance. ‘Learning
the organizational ropes in most organizations,’ he
points out, ‘is chiefly learning who’s who, what’s what,
why’s why, of its informal society.’ It is consequently
on this side of the organization that the executive
needs to focus their attention.

Barnard can be read as arguing that the executive’s
job is primarily to shape the informal organization, in
spite of the fact that the interactions of which it
consists ‘are based on personal rather than on joint or
common purposes.’ The executive shapes the informal
organization so that it carries out three major func-
tions necessary for the enterprise’s continuation:
communication; the maintenance of cohesiveness
‘through regulating the willingness to serve and the
stability of objective authority’; the retaining of
feelings of ‘personal integrity, of self respect, of in-
dependent choice.’ In effect, then, executives work to
bring the two sides of organizational existence together
by attending to the ‘hearts and minds’ of employees.
Conflict, dissent, and misunderstandings are thus
overcome as they work to achieve ‘synthesis in con-
crete action of contradictory forces, to reconcile
conflicting forces, instincts, interests, conditions,
positions, and ideals.’

4. The De�elopment of Systems Thinking and an
Engagement with Weber

As we shall see below, the type of thinking about
executive or managerial work emerging from Harvard
in the 1930s has immense relevance to later managerial
writing. But it also opened up the possibility for more
academic students of organizations to analyze work
organizations in ‘systems’ terms. Roethlisberger was
explicit, for example, in saying that the ‘notion of a
natural social system’ should be understood as ‘under-
lying’ the ‘way of thinking’ which distinguishes
between formal and informal organization (Roeth-
lisberger 1968). Subsequent theorists built upon this
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early foundation of a systems view of organizations.
And a further influence on moves in the systems
direction was the parallel recognition of the import-
ance of the ‘second side’ of organizational life made by
researchers concerned to counter-balance the empha-
sis on formalization in Weber’s seminal sociological
analysis of bureaucratic organization (see Organi-
zations: Unintended Consequences). Merton (1940), for
example, identified the emergence of the ‘bureaucratic
personality’ whose activities tended to undermine the
functioning of the formal organization. Gouldner
(1954) showed in his study of an industrial plant how
an ‘indulgency pattern’ tends to emerge whereby
supervisors gain the cooperation of subordinates on
certain matters by selectively ignoring the breaking of
formal rules by those workers with regard to other
matters. And Blau (1955) demonstrated how officials
make ‘procedural adjustments’ to counter potentially
‘dysfunctional’ aspects of the functioning of the formal
bureaucracy.

5. Continuing Attention to the Two-sideness of
Organization Life in Empirical Research

The writers who set out to produce a corrective to
Weber’s alleged overemphasis on the first or ‘formal’
side of organizational life tended not to give the
formal�informal distinction a central role in their
analyzes, at least in an explicit way. This was not the
case, however, with the British researchers who, led by
Scott, were dominant in British industrial sociology in
the 1950s and early 1960s. The concept of the informal
structure’ of the plant was used to refer mainly to
patterned relations ‘based on congeniality and friend-
ship’ (Scott et al. 1956). The use of the concept of
informal structure to analyze how relationships be-
tween employees outside of work influenced this and
could compromise the functioning of the formal
structure made a significant contribution to industrial
sociology.

The notion of informal organization, it would seem,
was becoming vital to social science analyzes of work
organizations and the activities that went on in them,
whether or not it was used explicitly. As ethnographic
and, especially, participant observation studies of
organizational activities began to appear, increasing
attention was drawn to facets of organization life
which could not be accounted for in terms of formal
administrative systems. Roy’s (1960) participation in
shopfloor work drew attention to how his colleagues
used games and rituals to shape their day and
overcome the monotony that the straightforward
compliance with formal procedures would create. And
later research by Burawoy (1979) in the same plant
showed how workplace practices which might, at first
sight, seem to challenge the dominant interests which
the formal arrangements of the factory were designed
to serve in practice accommodated workers into the

dominant patterns of interest. At the managerial level,
Dalton’s (1959) participative observation study
showed the considerable extent to which senior
organizational members organized themselves and
behaved in ways which would be quite unexpected
from a reading of their formal roles and duties. And
Mangham and Pye’s (1991) interview-based study of
senior executives shows how close much of the
thinking of these individuals was to Barnard’s con-
ception of the executive role and its focus on informal
activities. This includes their relationships with other
senior managers: ‘Many stressed that informal
organizing, the structuring of the top team, was as
important as, if not more than, the articulation of a
formal organization.’

New empirical studies of work organizations con-
tinue to show the existence of patterned behaviors and
relationships which have no place in the formally
designed arrangements of which organizations are still
frequently said to consist. These phenomena range
from ones at the top of organizations to ones at the
bottom and cover such diverse activities as name
calling, joking, and fiddling expenses at the one end of
the spectrum to coalition-building and career com-
petition at the other. And any of these phenomena can
be found, in specific circumstances, to support, under-
mine, or have little direct effect on the formal aspects
of the organization. Such phenomena need to be
conceptualized somehow. Why not therefore bring the
concepts of formal and informal organization back to
the center of the stage?

6. From Informal Organization to Unofficial
Aspects of Organizing?

One of the main reasons that the concept of informal
organization has been used less directly and explicitly
since the 1960s is that social scientists have tended to
associate it with the Harvard publications which first
presented it to the world. As was pointed out earlier,
this work provided much of the foundation of systems
thinking—an approach which has since been rejected
by many organizational researchers. It is seen as
representing work enterprises in too ‘unitary’ a
manner, as failing to recognize the multiplicity of
meanings and interests existing within the organ-
ization and as underplaying the relationships between
organizations and wider patterns of political economy
and social inequality. Further, the engagement of
these writers with the problems faced by managers of
work organizations has often been seen as an inap-
propriate ‘taking of sides’ on the part of social
scientists.

Part of the reluctance to use the concept of ‘informal
organization,’ then, has been as a result of its
associations. There is, however, a stronger reason for
questioning the continuing usefulness of the concept.
This is one which, ironically, suggests that the Harvard
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work which established the importance of looking at
informal organization might have so successfully
influenced subsequent understanding of the two-
sidedness of organizational existence that their
formal�informal distinction is now too unsubtle an
analytical tool. The Harvard message that the man-
aging of work organizations must take into account
both the official blueprint of the organization and
nonblueprint practices has been so well received (or,
equally likely, discovered through the normal pro-
cesses of intuitive management learning) that mana-
gerial practices are now incorporating much of what
was once ‘informal’ into the ‘formal’ aspects of their
activities.

With the managers of organizations now setting out
to manipulate ‘corporate cultures,’ publish ‘mission
statements,’ facilitate ‘teamworking,’ and ‘empower’
workers, there is such a blurring of the formal and the
informal aspects of managerial initiative that the dis-
tinction is difficult to use when setting out to analyze
the organizations in which this occurs. Managers have
incorporated into the ‘formal’ aspect of their organ-
izations’ activities that were once ‘informal.’ But this
does not mean that the essential two-sidedness of
organizational life to which the formal�informal
distinction attends is something that can be forgotten
about. One useful way forward would be to adopt the
alternative (but closely related) distinction between
official and unofficial aspects of organizing and
identify the part that each of these plays in the
negotiated orders of particular organizational settings
(see Organizations: Negotiated Orders). One no longer
distinguishes between what the formal documentary
‘blueprint’ says about the organization and observable
patterns that differ from this. Instead, one dis-
tinguishes—and examines the interplay—between the
managerial aspirations represented in a whole range of
official documents, claims, cultural, and mission
statements and the observable patterns of belief and
behavior which do not accord with what is officially
claimed to ‘be the case.’ A classic concept in organ-
izational and managerial research is thus built upon
and revised for the effective study of contemporary
organizational trends.

See also: Group Processes in Organizations; Group
Productivity, Social Psychology of; Human Resource
Management, Psychology of; Industrial Sociology;
Management: General; Organizational Behavior,
Psychology of; Organizational Climate; Organiza-
tional Culture; Organizational Culture, Anthropology
of; Organizations, Sociology of; Violence and Effects
on Children
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Organization: Overview

Theoretical approaches to organizations vary by the
extent to which organizations are viewed as rational
systems—instruments rationally constructed to pursue
specific goals—or natural systems—valued social
systems struggling to survive. In addition, organiza-
tions are variously treated as closed systems—self
sufficient, relatively insulated forms—and as open
systems—constituted, influenced, and penetrated by
the wider environment. Conceptions of organizations
also vary by level of analysis as researchers focus
variously on the behavior of individual participants
within organizations, the behavior of organizations as
collective actors, and the role of organizations as
component units within larger populations or fields of
organizations. Organizations are viewed as a con-
struction of the modernist world, but some analysts
see them as products and accompaniments of indus-
trialization while others see them as vehicles of ration-
alization. The proliferation of organizations and their
infusion into every arena of contemporary society,
results not only from their contribution to the co-
ordination of differentiated, specialized tasks, but also
their capacity to symbolize rational procedures and
provide frameworks of accountability. Conceptions of
organizations and theoretical approaches change over
time because organizations themselves undergo
change.Organizational forms have evolved frombeing
relatively dependent and embedded in traditional
societies to becoming more independent and then
most recently to becoming more interdependent with
and penetrated by their context. Organizations both
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increasingly absorb society and are themselves being
absorbed into wider, rationalized frameworks.

Organizations are a defining feature of modern
societies. Modern societies are distinguished from
traditional ones, in part, by the numbers and variety of
organizations in existence and their utilization to
support collective action in every sector. Organiza-
tions are not simply distinctive contexts within which
individuals carry out coordinated activities; they are
themselves collective actors, given legal recognition,
and constituted so as to own and dispose of property,
enter into binding contracts, and mobilize effort in the
pursuit of specified goals.Organizations act to increase
the reliability of behavior, but in so doing, they often
lose flexibility. They are also able to provide greater
accountability, maintaining records of how things are
done and by whom, but in doing so, may become
overly procedural and legalistic. Today’s organiza-
tions, operating in a highly rationalized and dynamic
environment, face different challenges than early
organizations confronting a more traditional and
stable context. Conceptions of organizations, theor-
etical perspectives, and favored levels of analysis
undergo change, in part because organizations and
organizing processes themselves have changed.

1. Defining Organization

Social theorists have long distinguished the more
specific subtype, organization, from the more generic
phenomenon of social organization or, even more
broadly, social structure. Social life, even its most
primitive forms, exhibits social organization in the
sense that there exist patterned regularities in social
interaction and in belief systems, each of which
influences the other. Earlier theorists stressed the twin,
interdependent components of normative structure,
consisting of norms, values, and beliefs, and behav-
ioral structure, consisting of recurring activities and
relationships among individuals. Later theorists
(Giddens 1984) emphasize schemas, rules, and pro-
cedures providing guidelines for practice, and re-
sources, consisting of both human capacities and
nonhuman tools and material things of value. The
later formulations represent an advance in their
recognition of the dual character of social structure,
which is regarded as both medium and outcome of
social action, social structure both shaping and being
shaped by on-going social activities.

The most common definitional approaches to de-
lineate organization from social organization or social
structure employ substantialist formulations, stressing
the priority of things or entities (Emirbayer 1997).
Two subtypes are identified: self-action, conceiving of
things as acting independently, under their own
powers, and interaction, in which the attributes of
entities are shaped by encounters with other entities.
In contrast to these substantialist approaches, more
recent relational perspectives have developed that

stress process and dynamics as primary rather than
entities. Each of these approaches is discussed and
illustrated.

1.1 Substantialist Self-action Definitions

The most influential definitions of organizations em-
phasize both the ability of organizations to act
independently—the self-action conception—and the
features that distinguish them from other social
structures. Max Weber, who provided a theoretical
foundation for much subsequent work, was among the
first social theorists to recognize and attempt to
characterize the identifying characteristics of organ-
izations. He developed a series of nested definitions as
he endeavored to distinguish organizations from more
generic forms.Weber (1922�1968, pp. 26–53) begins by
defining a legitimate order as a social relation oriented
to a normative framework or set of maxims viewed in
some manner as obligatory. (Variations in the nature
of these norms gives rise to Weber’s justly famous
typology of authority into traditional, charismatic,
and rational-legal orders.) Social relations vary in the
extent to which they are ‘closed,’ limiting or excluding
access to outsiders. Organizations (Verband) are
social relationships that are closed, access being
limited by the actions of specific individuals, a chief or
director often assisted by an administrative staff. In
short, an organization is a closed group with a
differentiated ‘organ’ to enforce its boundaries. Enter-
prises (Betreib) are organizations that have developed
a system of continuous purposive activity directed to
specified goals; and a formal organization (Betriebs-
�erband) is an enterprise based on associative
relations resting on rationally motivated adjustments
of interests rather than on communal ties, based on
kinship ties or the subjective feelings of the parties.
The two latter definitions have been widely employed
by subsequent scholars.

Chester Barnard, perhaps the most influential early
American organizational theorist, was a telephone
executive who drew on his own, practical managerial
experiences to develop his conception of the distinctive
properties of organizations. Barnard (1938) empha-
sized the physical, biological, and psychological lim-
itations of individual actors, limitations that greatly
constrain their ability to make intelligent choices.
Cooperative systems arise to enable individuals to
collectively pursue a given purpose, the purpose acting
to both support and constrain individual choice and
decision making. Such systems are ‘effective’ to the
extent that they achieve their purpose; they are
‘efficient’ if they satisfy the motives of individual
participants. To be viable, systems must induce par-
ticipants to make contributions; thus, only efficient
systems can survive. Organizations represent a dis-
tinctive type of cooperative system: formal organiza-
tion is ‘that kind of cooperation among men that is
conscious, deliberate, purposeful’ (p. 4), although all
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organizations incorporate both formal and informal
systems.

Weber’s intellectual descendants include a host of
sociological scholars, from Parsons to Etzioni, Blau,
and Albrow. All of these theorists follow Weber in
emphasizing goal specificity and formalization as
distinguishing features of organizations and in recog-
nizing the importance of power and hierarchy both in
defining goals and controlling access and specifying
the terms of participation. Barnard’s followers en-
compass a diverse collection of researchers, including
political scientists Simon and March, economists
Arrow and Williamson, and sociologists, Selznick and
Perrow. Devotees from political science and econom-
ics embrace Barnard’s view of organizations as arising
from the limitations of individuals—physical, but
more important, cognitive constraints—organiza-
tional structures and processes acting to both inform
and channel their decision making. These same
theorists also stress the rationality of individuals,
insisting that their participation and willingness to
make contributions is contingent on the continuing
receipt of appropriate inducements. Sociologists, by
contrast, focus on Barnard’s recognition of the mo-
tivating power of purpose and the ways in which
organizational structures and procedures themselves
become infused with value, so that, as both instru-
ments and ends in themselves, survival of the organiza-
tion becomes an overriding goal for participants
(Selznick 1949). Organizations are observed to dis-
pense with specific objectives when their pursuit
undermines organizational viability.

These views, varied as they are, nevertheless all
embrace the substantialist conception of the organiza-
tion as a durable, coherent, independent entity,
capable of self-action. Features distinguishing organ-
izations from other types of social groups are identified
and viewed as enduring. Perhaps the strongest state-
ment of this position is that ofMarch and Simon (1958,
p. 4) who, early in the modern era of organization
studies, declared that:

Organizations are assemblages of interacting human beings
and they are the largest assemblages in our society that have
anything resembling a central coordinative system. … The
high specificity of structure and coordination within organ-
izations—as contrasted with the diffuse and variable relations
among organizations and among unorganized individuals—
marks off the individual organization as a sociological unit
comparable in significance to the individual organism in
biology.

1.2 Substantialist Interaction Definitions

Soon after the emergence of organizations as a
distinctive field of academic study, more interactive
versions of substantialist conceptions developed that
viewed organizations as ‘fixed entities having variable
attributes’ that interact to create diverse outcomes
(Emirbayer 1997, p. 286). Among the many varieties of

such approaches are conceptions of organizations as
political systems. Thus, Dahrendorf, elaborating the
theoretical model of Marx, views organizations as the
products of conflict, stability being the result of one
group achieving dominance and imposing its interests
on others. A modified version, developed by Cyert and
March (1963), views organizations as coalitions of
interests, with diverse parties vying for dominance.
Even more prominent perspectives emphasized organ-
izations as adapting to the distinctive features of their
technical and social environments. For example,
contingency theorists (Lawrence and Lorsch 1967)
viewed managers as adapting structural features of
organizations to the technical demands of their task
environments; and Pfeffer and Salancik (1978) de-
veloped a resource dependence perspective calling
attention to the types of bridging strategies employed
by organizations in order to avoid excessive depen-
dence on their exchange partners. Institutional econ-
omists such as Williamson (1975) saw organizations as
governance structures of varying complexity arising to
economize on the transaction costs associated with the
exchange of goods and services.

In all of these accounts, organizations are still seen
as discrete, pregiven units but possessing attributes
that vary in response to changing circumstances or
external forces. Most open-system theorists, who
stress the importance of environment or context on
organizational structure and action, retain the sub-
stantialist assumption of the organization as entity, as
thing, but recognize the vital role of context—in
particular, other organizational entities—in shaping
through interaction organizational characteristics.

1.3 Relational Definitions

Although still a minority perspective, a growing
number of theorists have proposed adoption of a
relational approach in which organizations are viewed
as ‘inseparable from the transactional contexts in
which they are embedded,’ as deriving their meaning
and identity from the roles they play in these encoun-
ters (Emirbayer 1997, p. 287). Marx was a prominent
general advocate of this approach to social structure,
but Weick was the major early proponent of this
conception of organizations. He proposes the value of
shifting attention from an entity ‘organization’ to a set
of processes, ‘organizing’:

We observe either an ongoing process that appears ‘frozen’
and steady because it is glimpsed only briefly, or we observe
that the process is continuously changing if we watch for a
longer span of time. The point is that the crucial events to be
explained are processes, their structuring, modification, and
dissolving (Weick 1969, p. 16).

This stance has been embraced and elaborated by
theorists such as Giddens (1984), who proposes that
‘structure’ be reconceptualized as ‘structuration’: the
continual production and reproduction of resources
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and rules or schemas, as well as by interpretive and
postmodernist theorists who emphasize the social
construction of reality and the reflexive and context-
ualized nature of knowledge. Among organizational
scholars, Silverman (1970) employed an interpretive
framework to argue that the dominant ‘systems’ based
view of organizations needed to be replaced by an
‘action’ based account. He asserted that action analy-
sis is particularly well suited to addressing neglected
issues such as the origins of organizations and organ-
izational change. In a more programmatic statement,
Burrell and Morgan (1979) distinguished between
theoretical approaches stressing stability and order
versus those emphasizing radical change. Their work
served to stimulate efforts to advance interpretive and
radical structuralist paradigms. Among theorists
developing a more interpretive or cultural approach to
organizations, a number emphasize the value of
appropriating and adapting the tools developed by
literary and humanistic scholars and suggest that
society and its component units can be viewed and
analyzed as ‘texts’: as a structure or grammar of rules
and communication acts. Some propose the use of
‘dramaturgic’ approaches, focusing on the expressive
dimension of social relations and the role of rituals
and ceremonies in expressing commitments and deal-
ing with social uncertainties. Others assert the value of
‘narrative’ analysis that views organizations as on-
going conversations among interacting individuals
involved in formulating and reformulating intentions,
interpretations, and accounts to themselves and each
other (Czarniawska 1997).

Other relational scholars have emphasized not
interpretive construction but network connections.
Network theorists emphasize the value of viewing
organizations as shifting networks of social relations
embedded in fields of wider relational systems. Loca-
tion or position in the network is viewed as of
greater significance in shaping organizational behavior
than its internal attributes; and both the organization’s
powers and constraints on its action are determined by
the ever-changing configuration of ties (and the lack
thereof) among an organization and counteractors.

Economists have begun to take notice of the
organization or firm as an important unit of analysis.
After long treating it as a ‘black box’ whose internal
structures and processes were of little analytic interest,
some economists recognize that one of the most
important features of an organization is its status as an
independent legal entity. It is capable of entering into
binding contracts in its own name, separate from those
involving its individual participants. A substantialist
view would simply define an organization as a con-
tractual node; but a relational version has dloped
that views the organization as a ‘nexus of contracts’:
the firm as a ‘focus for a complex process in which the
conflicting objectives of individuals (some of whom
may ‘represent’ other organizations) are brought into
equilibrium within a framework of contractual rela-

tions’ (Jensen and Meckling 1976, p. 311). How stable
is the equilibrium reached is a function of many
factors, including changes in legal systems and con-
tracting norms as well as the composition of and
changing interests of participants.

Yet another relational model has been developed by
finance economists that is applicable to many types of
firms, but perhaps not to the full range of organiza-
tions. These economists view the firm primarily as a
collection of assets earning varying rates of returns:
the firm as portfolio. Such a view favors a diversifica-
tion strategy—as managers are motivated to increase
assets and reduce risks by entering into many
independent businesses.

Relational approaches celebrate process over struc-
ture, becoming over being. What is being processed
varies greatly. In some versions it is symbols and
words, in others, relationships or contracts, in still
others, assets. But in relational approaches, if struc-
tures exist it is because they are continually being
created and recreated, and if the world has meaning, it
is because actors are constructing and reconstructing
intentions and accounts and, thereby, their own and
others’ identities.

1.4 Definitional Variation by Perspecti�e

In addition to the differences occasioned by underlying
ontological assumptions, conceptions of organizations
also vary markedly by theoretical perspective: the
underlying images or metaphors that direct the at-
tention of theorists and researchers to some rather
than other aspects of organizations. Three perspec-
tives, each embracing a number of schools, have
been pervasive during the twentieth century in
organizational studies (Scott 1998).

The rational system model of organizations was the
dominant perspective from early in the twentieth
century to the 1930s. Organizations are viewed as
rationally designed instruments for the attainment of
specific goals. A mechanical model provides the
guiding image, and emphasis is placed on those
features that differentiate organizations from other
social groups, such as communities or families. Exem-
plars include the scientific management approach of
F. W. Taylor, Weber’s theory of bureaucracy
(1922�1968), and Simon’s model of (boundedly)
rational decision making hierarchies (March and
Simon 1958). The twin attributes of goal specificity
and formalization—the deliberate design of roles and
social structures—are privileged.

The natural system model of organizations emerged
during the 1930s and becamedominant in the scholarly
community in the 1940s and 1950s. Organizations
were viewed as social groups whose participants are
joined by common purpose and informal ties, but
whose primary goal is the survival of the system.
Rational, formal attributes were de-emphasized as
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attention was focused on interpersonal ties and lead-
ership. An organic image supplanted that of the well-
oiled machine; not distinguishing elements, but those
common to all social groups were emphasized. Specific
schools included the human relations group, Barnard’s
(1938) view of organizations as cooperative systems,
and Selznick’s (1949) work examining how organiza-
tions are transformed into institutional systems as
participants become committed to distinctive values.

During the 1960s, general systems theory swept over
the field of organization studies giving rise to the open
system model of organization. This model emphasized
the extent to which organizations were dependent on
and penetrated by facets and forces in the wider
environment. By contrast, previous models were ex-
posed as giving insufficient attention to actors and
forces external to system boundaries. But as open
system models surged into the arena, they were quickly
coupled with, first, rational, then natural system
concerns (Scott 1998). Thus, rational-open theorists
like Thompson (1967) sought to explain how organiza-
tions could attempt to behave rationally even though
open to their environments; March and Simon (1958)
consider how decision rules can be adjusted to ac-
commodate greater amounts of uncertainty; and
Williamson (1975) theorizes that organizations arise
and develop more complex governance systems to deal
with increasing amounts of uncertainly and com-
plexity. Contingency theory, decision-making theory,
and transaction cost theory represent attempts to
combine rational and open systems conceptions.

These developments dominated well into the 1970s,
but were then joined by a resurgence of natural system
theorists attempting to incorporate and take into
account open system insights. Principal approaches
included socio-technical systems theory, emphasizing
the need to design technologies to take into account
human and social factors; resource-dependence the-
ory, as developed by Pfeffer and Salancik (1978),
stressing the ways in which economic (resource-based)
dependencies generated power problems that, in turn,
were addressed by political solutions. In general,
organizations confronted by increasing levels of in-
terdependence respond by creating more encompass-
ing coordinative and governance systems. Population
ecology models (Hannan and Freeman 1989) examine
the ways in which similar types of organizations
compete for scarce resources within the same en-
vironmental niche. And institutional theorists (Meyer
and Rowan 1977, DiMaggio and Powell 1983) con-
sider the effects of wider cultural rules and normative
structures on the emergence and legitimation of
organizations.

Thus, conceptions of organizations have been influ-
enced by the theoretical stance of scholars, as debates
revolved around two axes: (a) the extent to which
organizations are means—disposable, deliberately de-
signed instruments for goal attainment—or value-
impregnated, ends-in-themselves; and (b) whether

organizations are self-sufficient, relatively insulated
forms or substantially constituted, influenced, and
penetrated by the wider environment.

2. Emergence of Organizations

Organizations are viewed as a construction of the
modernist world, but there is much debate as to
whether they represent accompaniments to and prod-
ucts of industrialization or, more generally, vehicles
of rationalization. From Adam Smith to Clark Kerr
and Alfred Chandler, economists have viewed organi-
zations as handmaidens to industrialization. The
subdivision of tasks enables specialization and mech-
anization, but is usually accompanied by agglom-
eration—the gathering of workers together in a
common location—and requires coordination to inte-
grate discrete tasks, typically through a command and
control structure. A more recent, but compatible
conception advanced by institutional economists
(Williamson 1975), views organizations as operating
to reduce transactions costs occasioned by the cogn-
itive constraints (bounded rationality) of individual
actors and the need to regulate opportunism among
exchange partners. In either case, organizations are
viewed as emerging to enhance efficiency: to reduce
costs, whether of production or transactions.

Many of the most prevalent features of organiza-
tions—rules, formalized roles, dedicated machines and
established work routines—are intended to contribute
to the reliability of performance. However, as often
noted, these same mechanisms often prevent the
organization from changing quickly enough to keep
pace with environmental demands (Hannan and
Freeman 1989).

Sociological institutionalists argue that organiza-
tions should be viewed as a cultural construction: a
product of increasing rationalization as generalized
means–ends rules are promulgated and become valued
independent of their contributions to heightened
effectiveness and efficiency. The proliferation of
organizations, and their infusion into virtually every
arena of contemporary society, is viewed as resulting
not only from their contribution to the coordination
of differentiated, specialized tasks but also to their
capacity to symbolize rational (rule-based, means–
ends) procedures (Meyer and Rowan 1977). The
formal structure of organization, hierarchical controls
and the compilation of records all contribute to
insuring the accountability of organization perform-
ance and thereby enhance their legitimacy. However,
these same structures are also associated with red
tape and ritualistic practices.

Viewed historically, organizations represent new
types of social forms in that they are collective or
corporate actors, accorded rights, capacities, resources
that are independent of those of any of its individual
participants. Coleman (1974) employs changes in
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the law as important indicators of the growing
independence and powers of organizations as they de-
veloped during the early modern epoch. Institutional-
ists such as Meyer, Dobbin, and Shenhav view the
same process as fueled primarily by the growth of a
scientific ethos emerging during the enlightenment
that created abstract and general categories to classify
and enumerate first the biological and physical uni-
verse and subsequently the social world. Local knowl-
edge and culture, over time, succumbed to a new
inductive epistemology viewed as universal. In the
realm of purposive social organization, engineers and
managers envisioned and then gradually helped to
bring about the development of a single type of social
entity (the ‘organization’) and a generic set of skills
(‘managerial’) for their maintenance. It is a vision that
has been embraced and, hence, reinforced by, the
emergence of an academic discipline and profession
devoted to the pursuit of organizational studies.

3. Le�els of Analysis

The concept of organization is employed at various
levels of analysis. More micro approaches treat organ-
izations as distinctive types of social contexts that, in
turn, affect the behavior and attitudes of their par-
ticipants, whether considered as individuals or as
groups or teams. Thus, the first level concentrates on
organization behavior. Viewed as social contexts,
organizations are generally thought to be ‘strong
situations’: much effort and various techniques and
devices are employed in an attempt to influence
participant behavior. Positions are typically pre-
defined, roles are prescribed, rules formulated, auth-
ority relations specified, information selectively
routed, specialized tools and equipment provided,
training offered, incentives created and sanctions
employed, and beliefs and values inculcated. As Pfeffer
(1997, p. 100) observes: ‘control is at once the essential
problem of management and organization and the
implicit focus of much of organization studies.’
Theorists differ in the relative priority they assign to
different modes of control, whether economic, social,
or cultural; but organizations are apt to combine
many varieties of incentives and constraints in such a
manner as to maximize the likelihood of compliance.

Moving up one level from a focus on organizational
behavior, many analysts focus on the structural and
other features of the organization qua organization.
Here the organizational arrangements—extent of
formalization, bureaucratization, centralization,
mechanization, professionalization—rather than ser-
ving primarily as hallmarks of the setting become
attributes of the corporate actor to be themselves
described and explained. Extensive comparative re-
search has been conducted attempting to account for
the widely varying features of organizational struc-
ture. Among the causal factors examined are the
characteristics of the task and institutional (including

cultural and political) environments, the demography
of participants, and the life cycle of the organization.
When a particular organization is singled out and its
context described as it relates to this focal unit, an
organization set level is being employed. This level
developed in association with the early stages of the
open systems perspective and serves to facilitate
examination of the particular information and re-
source flows and types of relations affecting the
organization of interest. It is instructive to replace
general descriptions of environmental variables such
as complexity and uncertainty with specific infor-
mation on who is providing what information and
resources under what terms to the focal organization.
This level of analysis has been particularly supportive
of analysts employing resource dependence, trans-
action cost, and strategic management approaches
(Pfeffer and Salancik 1978, Thompson 1967,
Williamson 1975).

The organizational population level is defined so as
to identity and encompass all instances or a geo-
graphically bounded aggregation of all organizations
of the same type. This level roughly parallels that of an
industry, except that attention is limited to organiza-
tions of the same general type. The concern here is not
the individual organization but the organizational
form: variously defined as similar structures, a com-
mon blueprint or archetype, or distinctive constitutive
information. Researchers working at this level exam-
ine the conditions under which new ways of organizing
and new types of routines arise and coalesce so as to
constitute a recognizable, accepted form for the
pursuit of specified goals. Analysts of populations
examine the conditions under which populations of
organizations emerge, grow, decline, and fail (Hannan
and Freeman 1989).

At the macro end of the scale, theorists have
identified the organizational field as an important level
linking individual organizations and organizational
systems to wider, societal structures and processes.
Organizational fields are defined to be ‘those organiza-
tions that, in the aggregate, constitute a recognized
area of institutional life: key suppliers, resource and
product consumers, regulatory agencies, and other
organizations that produce similar services and prod-
ucts’ (DiMaggio and Powell 1983, p. 143). Fields are
made up of multiple populations of organizations and
their respective organization sets. Organizational
fields vary greatly in terms of the extent of their
organization, the degree of their structuration; and the
emergence, development, and decline of organiza-
tional fields has become an important new focus of
study.

4. Changing Theories; Changing Organizations

It would be odd indeed if there were no relation
between our changing definitions and conceptions of
organizations and changes in the phenomena itself.
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Over the past few centuries, organizations have
evolved from relatively embedded and dependent
components of traditional society to more indepen-
dent systems that attempted to insulate themselves
from the surrounding society, to systems that are
much more open, more flexible, and more penetrated
by their context. Since the beginning of the industrial
period, organizations have developed from highly
centralized to more decentralized structures; and they
have tended to move from more tightly to more
loosely coupled systems. Rather than having their
component units be fixed jobs and departments, they
are increasingly made up of more diffusely defined skill
categories whose participants are grouped into chang-
ing configurations of teams and project groups. Also,
jobs formerly linked densely in internal labor markets
providing clear career lines to employees are now more
often held by temporary workers or independent
contractors whose mobility routes cross organiza-
tional boundaries. Rather than attempting to incor-
porate all functions within the same hierarchical
ownership structure, organizations increasingly find
ways to contract work out to relationally-linked
independent firms or to develop alliances with a
shifting set of independent partners. New develop-
ments in information processing allow the collab-
oration of geographical remote partners and various
combinations of off-site, part-time, and loosely-linked
participants. And ownership is no longer viewed as
necessary—and in some situations is seen to under-
mine—control of essential resources and services.

Some theorists, such as Perrow (1991), argue that
organizations have increasingly ‘absorbed society,’
taking over one after another societal functions.
‘Activities that once were performed by relatively
autonomous and usually small informal groups (e.g.,
family, neighborhood) and small autonomous organ-
izations (small businesses, local government, local
church) are now performed by large bureaucracies’
(p. 726). The corporation is increasingly the source of
friends, marriage partners, counseling, medical care,
recreation, food services, and retirement options for
individual participants.

While there is much truth in this claim, Meyer
(1983) stresses the obverse proposition: modern so-
ciety increasingly absorbs formal organizations. Con-
temporary societies and international organizations
generate many types of rationalized rules, occupations
and experts. In order to keep abreast of the latest
developments and to exhibit the requisite symbols and
forms, organizations conform to the prescriptions—
and incorporate representative members of—the rel-
evant professions. And, because these rationalities are
various and organized around somewhat divergent
purposes, ‘the institutionalization of rational organ-
ization tends to lower the formal rationality of specific
organizations.’ Organizations as discrete units look
less like rational structures and more like ‘holding
companies incorporating various institutionally de-

fined packages’ (p. 262). In short, organizations are
only one of many carriers of rationality in the modern
world, and as the prevalence of these cultural patterns
increases, organizations are less likely to determine
and are more likely to absorb and reflect these diverse
logics.

See also: Bureaucracy and Bureaucratization; Bureau-
cratization and Bureaucracy, History of; Networks:
Social; Organizational Behavior, Psychology of;
Organizational Climate; Organizational Culture;
Organizational Culture, Anthropology of; Organiz-
ational Decision Making; Organizations and the
Law; Organizations, Sociology of; Population Ecol-
ogy; Rational Choice and Organization Theory;
Weber, Max (1864–1920)
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Organizational Behavior, Psychology of

Organizational behavior (OB) denotes a relatively new
area of research and practice of psychology. It refers to
the study of both the psychological and social ante-
cedents and consequences of behavior of individuals
and groups in organizations, as well as the psycho-
logical and social antecedents and consequences of the
behavior of organizations. Stressing a psychological
point of view, this article defines the field of OB and
describes the main characteristics of its dominant
domains, their methodological implications, and the
likely future directions of OB.

1. The Nature of the Field

As in any new scientific field, various attempts have
been made by different authors to define the field of
OB. In the very first review entitled ‘Organizational
behavior’ in the Annual Re�iew of Psychology,
Mitchell (1979, p. 244) considers OB as a ‘distinct
discipline with a focus on individual and group
behavior in the organizational context,’ thus making
it virtually synonymous with traditional work and
organizational psychology. Staw (1984, p. 628) under-
lines the interdisciplinary character and the two main
orientations of the field, the stress on micro- and
macroissues: ‘organizational behavior is an interdisci-
plinary field that examines the behavior of individuals
within organizational settings as well as the structure
and behavior of organizations themselves.’ According
to this view, microaspects are dealt with by psychology
whereas macroaspects are treated by sociology, pol-
itical science, and economics, making OB appear as
two distinct subdisciplines, an impression which is
further fostered by different professional identifica-

tions of the students of OB. Others simply define OB
operationally in terms of the organizational research
topics and issues published over time in scientific
psychological periodicals (Rousseau 1997) covering,
for instance, leadership, motivation, organizational
technology, job analysis, legal issues, and organiza-
tional performance.

A more integrative stance is taken by Schneider
(1985, p. 574) in focusing on the types of studies
conducted in OB: ‘OB is the confluence of indi-
vidual, group, and organizational studies flowing
from industrial–organizational (I�O) psychology and
organizational and management theory (OMT) with
headwaters in psychology (social, psychometrics),
sociology (organizational, work, and occupational),
and management (scientific, human relations).’ Given
this mixed heritage of OB, its scope is extremely broad,
covering both micro- and macrophenomena of organi-
zations. McGrath (1976), in an early, even more
comprehensive manner, conceptualizes OB as the
intersecting area of three systems: the physical–
technical�structural, the social–interpersonal, and the
person system of organization members.

From a psychological point of view, OB may thus be
defined as an emergent field of scientific inquiry which
is constituted by the converging contributions of
various social and behavioral sciences focusing on
multilevel and multidimensional antecedents and con-
sequences of psychological phenomena in organiza-
tions. The multilevel perspective of OB implies that
literally all rele�ant le�els and dimensions that either
condition or are conditioned by psychological pheno-
mena in organized settings fall into the scope of OB
studies: the levels of the individual–personal, the
group, the managerial, the technological, the organi-
zational-structural, the interorganizational, and en-
vironmental. The notion of multiple dimensions refers
here to organizational practices, processes, and out-
comes of any of the relevant system levels as proper
problems of OB studies.

Although the study of organizational issues has
been part and parcel throughout the history of work
and organizational psychology (Mu� nsterberg 1912), it
remains a moot question why it was only during the
last three decades of the twentieth century that OB
entered the scene as a distinct subfield of scientific
inquiry. One may hypothesize that factors seem to
have interacted here that are partly due to change in
society and partly due to intrinsic developments of
science, both of which made their effects particularly
felt in the decades after World War II. Epochal shifts
in the work force such as the growth of the service
sector of economy, the demographic changes in terms
of age and gender composition implied drastic restruc-
turing of vocational and professional profiles. The
cost-effective wholesale introduction of new infor-
mation and communication technologies in work
settings created dramatic challenges to a novel division
of labor. Social value changes such as the changing
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subjective meaning of working (MOW 1987) and the
increase of internationalmarket competitionmayhave
further been contributing factors of societal change to
highlight the need for the reform of work organiza-
tions and social institutions that had to go far beyond
a restructuring of individual work places. Required
were more holistic approaches to the study and
practice of organizational change and performance
that eschewed monodisciplinary psychological treat-
ments. This is where progress in science offered itself as
a promising solution: the emergence of systems theory
as a meta-theoretical intellectual vehicle to facilitate
multilevel studies and to link different scientific disci-
plines to each other in the analysis of complex scientific
and practical problems appears to have been a further
necessary condition for OB to acquire scientific credi-
bility as an interdisciplinary field.

Despite its comparatively short history, OB is far
from displaying a unified common theoretical frame-
work and a corresponding set of issues under study.
The most important theoretical underpinnings and the
substantive problems studied in their perspective will
be addressed next. These theoretical perspectives
represent umbrella orientations usually encompassing
diverse theoretical positions of varying scope which,
depending on one’s meta-theoretical penchant, may
also be classified differently.

2. Theoretical Paradigms and Topical Foci

2.1 Psychology of Indi�idual Differences

The basic tenet of differential psychology within OB is
the assumption that personal characteristics constitute
the core of variables to be studied by psychology either
as causal (at least moderating) factors of consequent
psychological�social phenomena or as the most im-
portant outcomes of individual experience in organi-
zational settings. The microperspective dominates
here. Within this theory class might also be counted
the important approaches of expectancy and of goal
setting theory inasmuch as individual characteristics
(e.g., preferences, competencies) need to be considered
by them. The former surmises that subjectively ex-
pected outcome values (subjective expected utilities
(SEU)) guide individual decision-making behavior
(Naylor et al. 1980), the latter postulates that goals,
self-set individually or interactively by subordinates
and superordinates, constitute potent predictors of
subsequent behavior in organizations.

Major topical concerns within this paradigm con-
centrate on issues such as the role of personality and
leadership style as conditioning work group and
organizational performance (including absenteeism
from work, turnover), work attitudes (causes and
consequences of job satisfaction, meaning of working,
and work commitment�motivation).

2.2 Bureaucratic Theory

An important contribution to the advancement of OB
was made by the interdisciplinary team of Aston
University (Birmingham, UK) under the leadership of
a psychologist, Derek Pugh (Pugh and Hickson 1976).
Taking Max Weber’s theory of bureaucracy as the
starting point, the Aston group deviated from the
received single-level analytic procedure and proposed
to overcome this by integrating the analysis of three
levels: situational factors (size of organization, tech-
nology, environment), organizational structure (de-
cision centralization, specialization, formalization,
configuration), and member experience and behavior.
A basic assumption was that cross-level effects had to
be taken into account in the sense that an organiza-
tion’s technology would impact the division of labor,
i.e., the role structure of the organization which, in
turn, would influence autonomy and individual out-
comes such as the evaluation of one’s work setting
(motivation, commitment, satisfaction). Thus the
Aston approach covers both micro- and macrodimen-
sions of OB.

As a major achievement of the Aston group, apart
from introducing from its outset a theoretical multi-
level and interdisciplinary perspective, must be con-
sidered its success in setting current psychometric
standards for the development of instruments for an
adequate analysis of organization structure and its
interaction with variables on other system levels. A
burgeoning body of studies followed from their lead.

2.3 Cogniti�e Psychology

The generally noted ‘cognitive shift’ in psychology
during the latter part of the twentieth century soon
was also to reach OB and to influence paradigmatic
thinking in the field. Cognitive processes are in this
perspective considered to mediate or govern behavior.
Various positions fall under the umbrella category of
cognitive psychology, some of which achieved promi-
nence in OB; the three most important ones are social
cognition, expectancy theory, and attribution theory.

Social cognition refers to processes among relevant
actors which produce socially shared representations,
views, and perceptions of organizational realities.
Thus some ‘social constructivist’ authors claim that
organizational phenomena are mainly socially con-
structed and articulated through negotiated goals,
structures, artifacts, through myths, rituals, stories,
and symbols which result in organization-specific,
intersubjectively shared meanings and values (Turner
1990). Social constructivism favors an ethno-method-
ological and anthropological, holistic approach to
organizations which lends itself to the analysis of
molar organizational features such as organizational
culture and climate. Under the heading of social
cognition must also be mentioned the significant

10918

Organizational Beha�ior, Psychology of



contribution of equity theory, which focuses on an
actor’s input:output ratio in comparison with the
respective ratio of similar others with the resulting
energy expenditure and work satisfaction. Expectancy
theory, as described above, addresses the cognitive
processes of organization members’ choices according
to perceived SEU. It has shown considerable fruit-
fulness in the study of leadership, self-efficacy, and
work motivation. Attribution theory, owing to its focus
on perceptual processes concerning perceived causes
of success and failure, has to a large extent influenced
theorizing and empirical research on achievement
motivation and respective performance in organiza-
tions.

2.4 Action Theory

Many different theoretical social and behavioral sci-
ence approaches go under the guise of ‘action theory.’
Some of them play a major role in OB. A large body of
German theoretical and empirical literature under the
name of action control�regulation theory needs to be
subsumed here (Frese and Zapf 1994). It combines
elements of cybernetics and cognitive aspects of goal-
oriented behavior (actions) that is assumed to be
regulated by feedback loops concerning the deviations
from goal achievement which necessarily includes the
consideration of task and technical components of
task and organization structures. The approach has
proven its usefulness in a wide variety of domains, e.g.,
human error analysis, personality and competence
development, individual task and organization design,
linking socially shared meanings, and values to col-
lective action control.

A notable French approach of sociological prov-
enance (Crozier and Friedberg 1977) puts social actors
(individuals, groups, organizations) and their various
strategies of playing their power games into the center
of its theoretical and empirical analysis. In this
context, games are not understood in a metaphoric
sense, but as concrete mechanisms to structure organi-
zational power relations among interdependent actors
negotiating degrees of freedom within given organi-
zational and environmental constraints and oppor-
tunities. Games are here considered as the very
instruments that regulate and sustain stability and
integration of organized behavior based on accepted
rules of the games. Thus the authors succeed in
encompassing both micro- and macroaspects of OB
(see 501061).

The notion of autopoiesis, derived from biology
(Maturana et al. 1980), has attracted growing interest
also in OB. The concept refers to the continuous and
structurally coupled adjustment of living systems to
their extant environment and their continuous sys-
temic self-reproduction. It has been applied to, among
others, self-organizing capacities of institutions of
public administration and their sustained regeneration
of the bureaucracy and the autonomy and self-

governance of organizations acting in the public area.
The link of micro- and macroaspects of organizations
in their given environment becomes clearly dominant
in this perspective.

2.5 Systems Thinking

A lasting paradigmatic contribution to OB was made
by the so-called socio-technical systems approach
(STSA), developed soon after World War II by a
group of social scientists of the London-based Tavis-
tock Institute of Human Relations (Emery and Trist
1960). The approach grew out of general systems
theory and is predicated on important assumptions
concerning the interaction of an organization’s social
subsystem (its members, role structure) and its tech-
nical subsystem (task structure, technology). In linking
task and technological elements to the social patterns
of organization, STSA paved the ground for sys-
tematic analysis and design of work places and work
organizations. Work and organizational design was
postulated to proceed always through joint optimi-
zation of both subsystems in order to guarantee
efficiency. The increased participation of employees in
organizational change programs became a leading
principle. Thus it was possible to take into account
both the characteristics of organization members
(their values, aspirations, expectations, social and
hierarchical relations, role ascriptions, etc.) and the
organization’s technical dimensions.

The theoretical innovations of the STSA proved to
be of great practical usefulness in providing guidelines
for the design of work and work organizations which
met, for instance, the demands of differential levels of
human competencies and also of technical and task
demands. The large majority of work humanization
programs of the 1970s and 1980s profited from them in
many industrialized countries. It facilitated improve-
ments in the adequate introduction of new information
and communication technologies, the creation of
flexible production units, the formation of semi-
autonomous work groups, and the creation of large-
scale industrial democracy schemes.

3. Unresol�ed Issues and Future Directions of OB

The multilevel perspective of OB poses an intriguing
theoretical problem: how can and should the relation-
ships of several system levels be conceptualized? One
case in point is problems such as the structural inter-
relations of organization-specific features (organi-
zation strategy and structure, membership resources,
organizational practices, output) and characteristics
of their institutional and societal environment (domi-
nant culture, education and legal system, economic
and technological status). While there is growing
evidence that these features are interrelated and
influence each other, theoretical integration remains
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lacking. A possibly promising theoretical solution
might be found in Giddens’ theory of structuration.
Giddens (1984) postulates a dual nature of institutions
recursively reconstituting and maintaining each other.
On the one hand, institutions, by virtue of their
existence, facilitate action of individuals and of organi-
zations, and on the other hand, by virtue of the acting
actors, the institutions are recursively constituted and
sustained. The theory still being on a rather abstract
level requires further development in order to make it
fruitful in OB.

A methodological problem of considerable difficulty
is the need to account for effects of time. Change and
continuity of organizations may be likened to quasi-
stationary equilibria (Lewin 1952). Like rivers they are
in continual flux while preserving their identity and
basic characteristics for some time. One methodo-
logical response of OB to study change and continuity
was to repeat several cross-sectional studies at various
points in time, thus approaching some sort of longi-
tudinal evaluation. Another response was to trace
organizational developments historically through
document analysis and interviewing. Yet another
approach seems to be to employ more ‘dense’ descrip-
tions of organizational processes over time by way of
ethnographic participant observation. This is a choice
that is increasingly advocated and implemented by
many researchers in spite of its cost, simply because of
its superior information yield.

Finally, it may be that at the turn of the millennium,
societal changes as alluded to above will gather further
momentum to induce also a new organizational era
impacting on OB. According to Rousseau (1997),
organizations seem to be faced with the challenge of
increasing upheaval and transition of depth and
magnitude that were hitherto unknown. She refers to
governmental measures of deregulation, global com-
petition, the explosion of information technology in
manufacturing and service sectors, the uncoupling of
traditional education from work demands, the emerg-
ence of small-firm employment, new and more differ-
entiated employment relations, outsourcing among
firms and inter-organizational networking, shifts from
managerial prerogatives to self-management, tran-
sition from rule-regulated work to self-reliance, and
continuous adaptation of workers. In short, tradi-
tional internal organizational structures are becoming
more fluid and the boundaries of organizations
blurred. The perceived meaning of organization as a
clear-cut entity seems in need of change to adaptive
organizing. A reorientation of OB with reference to
thematic foci in addition to theoretical underpinnings
would have to be the consequence of such develop-
ments. Theoretically, a renewed emphasis on the
conceptualization of the dynamics of organizational
and interorganizational processes is called for. New
topical issues are likely and desirable to emerge as
concern for OB, such as the changing nature of
employment and equitable forms of remuneration,

emergence of multiple loyalties, individual learning
for self-management and career development, organi-
zational learning, and intervention methods to in-
troduce and to sustain change. OB seems to be facing
new and wide areas to be examined, a task for which
its intrinsic multilevel and interdisciplinary outlook
will be a definite asset.

Comprehensive treatments of the field can be found
in the following publications: Handbook of Industrial
and Organizational Psychology, Vols. 1–4 (see Frese
and Zapf 1994); Annual Re�iew of Psychology; Inter-
national Re�iews of I�O Psychology; Administrati�e
Science Quarterly; Organizational Studies; Human
Relations; and Journal of Occupational and Organi-
zational Psychology.

See also: Dynamical Systems Approaches to Neural
Systems and Behavior; Job Analysis and Work Roles,
Psychology of; Industrial and Organizational Psycho-
logy, Science and Practice
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Organizational Change

A simple definition of organizational change is new
ways of organizing and working. It involves the
movement over time from a present state of organiza-
tion to some future state and may range from fine-
tuning to strategic redirection. The deeper and more
pervasive forms of organizational change and the
development and use of new forms of work organiza-
tion (for example, lean manufacturing, virtual work,
and network organizations) have become a major
focus of research. Across this growing and rather
diverse range of studies, there remains an underlying
debate on whether change can be characterized as a
logical sequence of events which can be planned, or
whether large-scale change unfolds in unpredictable
ways.

1. The Changing Historical World of
Organizational Change

Programs aimed at bringing about a fundamental
change in the organization and control of work are not
peculiar to the twenty-first century. For example, the
development of the steam engine in 1785 and the
mechanization of the textile industry in the late
eighteenth century marked a significant societal trans-
formation in changing from a mainly agricultural
society into an industrial economy. By the turn of the
century, Chicago meat-packing industries were experi-
menting in the use of continuous production lines
which finally reached maturity under the new fixed-
speed moving assembly lines of Henry Ford in the
twentieth century.

Although there has been a long history of research
into organizations and change, many commentators
advocate that the current climate of change is quan-
titatively and qualitatively different from those ex-
perienced in the 1960s and early 1970s. The breakup of
the old Soviet Union and the transformation of
Eastern Europe, the launching of a single European
currency, the growth in trade in the Asia Pacific
region, wars, technological advances, world reces-
sions, and changes in international trade agreements
are all part of the current world in which many
corporations find themselves. As an organization’s
ability to manage change is perceived to be increas-
ingly central to its competitive position and ultimate
survival, so the demand has increased for simple
change recipes to solve complex organizational
problems. However, academics who have sought to

explain organizational change have been quick to
show how there can be significant variation in the
adoption of managerial ideas, how any substantive
change is likely to engender employee distrust and
resistance, and how different strategies and structures
may be appropriate under different circumstances.
These and other competing views have resulted in a
large body of empirical research used in the for-
mulation of ‘new’ approaches to understanding and
managing change (Burnes 2000).

2. Why Do Organizations Change?

Many commentators have sought to isolate the factors
which support and promote change and a range of
‘triggers’ to organizational change have been identi-
fied. Some of the main external factors are seen to
comprise:

(a) Organizational growth and expansion (as an
organization increases in size so may the complexity of
the organization, requiring the development of ap-
propriate coordinating mechanisms).

(b) Globalization of markets and the international-
ization of business.

(c) Government laws and regulations (for example,
international agreements on tariffs and trade).

(d) Advances in technology.
(e) Major political and social events (for example,

the changing relationships and tensions between
countries).

(f) Fluctuations in business cycles (for example,
changes in the level of economic activity both within
the national economy and within major trading blocks
can significantly influence change strategies).

Four internal triggers to change are generally
characterized in this field of study (Leavitt 1965).
First, a change in an organization’s technology which
may involve the installation of a single piece of
equipment or the complete redesign of an operating
process. Second, a change in the administrative system
such as restructuring lines of communication, estab-
lishing new working procedures, and introducing
reward systems. Third, changing the human element
of work, for example, through cultural change
programs which seek to change employee behavior at
work. Fourth, in changing the business focus (primary
task) of the company, for example, from the de-
velopment and marketing of computer software to the
provision of a computer support service.

In practice, these various internal and external
influences may all interlink and overlap in determining
the speed, direction, and outcomes of change within
an organization. Furthermore, with the growing ex-
pectation of the need to change, the managerial careers
and political aspirations of business leaders can also
promote visions and strategies for change. In seeking
to explain this complex issue, a number of competing
change perspectives have been developed.
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3. Understanding Change: Models and
Frameworks

There are numerous models and frameworks for
understanding change (Beckhard and Harris 1987,
Buchanan and Badham 1999, Kanter 1983, Mohrman
et al. 1989). There are debates over whether change
can best be explained with reference to the external
environment (population ecology theories), whether it
is largely a political and social process (institutional
theory), or whether it needs to be understood in terms
of the embeddedness of organizations within par-
ticular social, political, and economic structures (criti-
cal theory). Postmodernist writers have turned their
attention to questioning the degree to which
organizations are radically changing in shape and
form to meet a new postmodern epoch and�or the
degree to which we need to overturn assumptions and
deconstruct modernist accounts. Within these broad
spectra of studies, two views have proven particularly
influential. First, those that seek to develop models
which can be employed in planning the successful
management of change. Second, those that aim to
explain the dynamics of the change process which is
seen to be messy, emergent, and iterative.

3.1 Planned Change Models

Kurt Lewin (1947) stands as an early pioneer in
developing a model to service the successful man-
agement of organizational change. As a founding
father of Organizational Development (OD), Lewin
has had a lasting influence on planned change man-
agement models. From his work on group dynamics,
he maintained that within any social system there are
driving and restraining forces which serve to maintain
the status quo, and that organizations generally exist
in a state of equilibrium which is not itself conducive
to change. As such, there has to be an unfreezing of
this equilibrium through creating an imbalance be-
tween the driving and restraining forces. In the
management of change, these planned models tend to
focus on methods which reduce the restraining forces
rather than on those that increase the driving forces.
Once an imbalance has been created then the system
can be altered and a new set of driving and restraining
forces put into place. A planned change program is
implemented and only when the desired state has been
achieved, will the change agent set about ‘refreezing’
the organization. The new state of balance is then
appraised and where appropriate, methods of positive
reinforcement are used to ensure employees ‘internal-
ize’ attitudes and behaviors consistent with new work
regimes.

The distinct field of OD has further refined and
developed this approach in applying behavioral sci-
ence knowledge to the planning and design of organ-
izational change strategies. In evolving from a human

relations approach, attention is given to employee
involvement in change programs and to overcoming
potential resistance to change (French and Bell 1995).
In building on this work, a number of ‘recipes’ for
successful change have been developed which stress
the importance of involving people and open com-
munication. In many of the new change initiatives
such as business process re-engineering and quality
management, this tendency towards a recipe approach
to change has been maintained. However, these rather
linear approaches which forward universal pre-
scriptions have been criticized for failing to account
for the more fluid, dynamic, and processual nature of
change (Dawson 1994).

3.2 Change Process Frameworks

Processual studies (such as the pioneering work of
Pettigrew 1985) draw attention to the importance of
context in examining unfolding processes of change,
yet, unlike previous theorists, they are not drawn
towardsunidirectionalrationalmodelsofchange.They
are concerned with understanding the dynamic re-
lationship between: the political arenas in which
decisions are made, histories recreated and strategies
rationalized—the politics of change; the enabling and
constraining characteristics of change programs and
the scale and type of change—the substance or content
of change; and the conditions under which change is
taking place in relation to external elements such as
the business market environment and internal
elements, including the history and culture of an
organization—the inner and outer context of change
(Dawson 1994).

This shift in research emphasis towards studying the
processes which shape change outcomes was high-
lighted in the Academy of Management Chicago 1999
Conference where process was identified as the central
theme and a key concept to understanding the un-
folding nature of change. A growing number of these
process studies are multidisciplinary and draw on a
range of perspectives and methods. Considerable
theoretical importance is placed on the temporal
dimension of change (the need to study change ‘as-it-
happens’), the substance or content of the specific
change strategy, and the contextual dynamics within
which change takes place. The political process is
important andwhile actors influence change processes,
the legacy of these decisions (which may become
institutionalized) may in turn shape future action and
decision-making activities. There is a complex dy-
namic between agency and structure within the un-
folding sociopolitical context within which strategic
choices are made (Child 1997). These processual
accounts seek to accommodate the muddied and
sometimes contradictory nature of change processes
and reject both linear stage models and simple pre-
scriptive ‘recipe’ guides. Although theoretically more
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sophisticated, some of these processual approaches
have been criticized for being unable to deliver any
practical advice on the management of change.

4. Organizational Change in the Twenty-first
Century

The perception of change as a central notion is to be
expected at the start of a new century. Academic
concerns are likely to continue along the route of
understanding the unfolding and dynamic process of
change within increasingly diverse and pluralistic
settings. However, the greater interest in process
studies may refuel debates about the degree to which
change processes are determined by the need for
organizations to adapt to new economic circumstances
in order to compete and survive and the extent to
which individuals and groups shape the political
process of organizational change. Furthermore, as
more academics get involved from different methodo-
logical backgrounds, the push to use a broader
selection of data techniques is likely to gain mo-
mentum with a concomitant increase in the systematic
codification of approaches (Hinnings 1997). Attention
may be given to improving methods for evaluating
change and drawing more substantive links between
change and organizational learning. Whatever event-
uates, process is likely to be a key concept to studies of
organizational change over the next decade.

See also: Bureaucracy and Bureaucratization; Com-
petitive Strategies: Organizational; Conflict: Organ-
izational;CorporateCulture; InformationandKnowl-
edge: Organizational; Innovation: Organizational;
Intelligence: Organizational; Intelligence, Prior
Knowledge, and Learning; Leadership in Organiz-
ations, Psychology of; Leadership in Organizations,
Sociology of; Learning: Organizational; Organization:
Overview; Organizational Behavior, Psychology of;
Organizational Decision Making; Organizations,
Metaphors and Paradigms in; Organizations, Soci-
ology of; Organizations: Unintended Consequences;
Rational Choice and Organization Theory; Strategic
Intelligence; Strategy: Organizational; Technology
and Organization
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Organizational Climate

1. What is Organizational Climate?

Climate has been variously described as ‘the way
things are around here’ (Schneider 1990) to ‘a molar
concept reflecting the content and strengths of the
prevalent norms, attitudes, behaviors, and feelings of
the members of the social system which can be
operationally measured through the perceptions of
system members, or observational means’ (Payne
1990, p. 156). The Oxford English Dictionary defines
meteorological climate as ‘the prevailing atmospheric
phenomena and conditions of temperature, humidity,
wind, etc., of a country or region.’ When applied to
communities, climate is ‘the mental, moral, etc.,
environment prevailing in a body of people in respect
of opinion, some aspect of life, etc.’ Thus, just as we
describe climates in terms of sunshine, prevailing
winds, levels of rainfall, etc., organizations are de-
scribed in terms of dimensions such as leadership style
(autocratic versus democratic), concern with the
well-being of employees, emphasis on productivity,
formalization or bureaucracy, innovation versus
traditionalism, and commitment to quality in service
or production.

2. Research into Organizational Climate

One of the earliest uses of the concept of climate was in
research conducted by Lewin, et al. (1939), who
examined the effect of the leadership style of boys
upon their work groups. Leadership style was cat-
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egorized as autocratic, democratic or laissez-faire and
the work-group climates were described, respectively,
as hostile, unproductive, and unenjoyable; busy, co-
operative, productive and enjoyable; and anarchic,
unproductive, not cohesive and unsatisfying.

Subsequent research has examined climate at dif-
ferent levels of analysis including group, department,
and organizational levels. Most researchers have
concentrated on climate at work group, department or
organizational levels. These supraindividual climates
have been operationally constructed by aggregating
individual perceptions of psychological climate to the
appropriate level and using the mean to represent the
climate at that level of aggregation. These organiz-
ational climate measures are now widely used in public
and private sector organizations to determine the
prevailing climate, often being called employee at-
titude surveys or employee opinion surveys.

One of the reasons why organizational climate
surveys have become so widely used is that climate has
been shown to predict organizational productivity and
profitability (Denison 1990, Patterson et al. 1997,
West and Patterson 1999), employee motivation, job
satisfaction, job performance, organizational com-
mitment, and stress. For example, Patterson et al.
(1997) found that an organizational climate oriented
towards good human relations predicted 29 percent of
the variation between companies in productivity and
profitability in the UK manufacturing sector. Because
of these strong associations between climate and
performance, both researchers and practitioners con-
tinue to be intensely interested in the concept.

3. Climate or Climates?

There is uncertainty and debate about whether climate
should be conceived of as a multidimensional concept
or a unitary concept (Campbell et al. 1970, Payne and
Mansfield 1973, James and Jones 1974). Campbell et
al. (1970) argue for a small number of common
dimensions that constitute climate, including indi-
vidual autonomy at work, the degree of structure
imposed upon people’s work roles, reward orientation
(positive or negative), and warmth and support.
Schneider and Reichers (1983) suggest that work
settings actually have many climates and they argue
for the study of facet specific climates. To their way of
thinking, the choice of climate dimensions should be
closely linked to the criteria of interests—climates are
‘for something,’ e.g., customer service or safety, and
there is no generic organizational climate.

However, most researchers believe that organiza-
tional climate is most usefully applied as a multi-
dimensional construct and that some dimensions are
generic and applicable to most organizations. Of
course, there will be some which are unique or at least
applicable to only a small range of organizations (e.g.,

climates for secrecy in the defense industry or for
caring in health care organizations). One orientation
to the mapping of climate that has proved powerful is
the competing values model of organizations (Quinn
and Rohrbaugh 1981) which distinguishes between
human relations, rational goal, open systems, and
internal process constellations of organizational
values.

4. The Competing Values Model

The competing values approach incorporates a range
of fundamental dimensions of values into a single
model. It calls attention to how opposing values exist
in organizations and how organizations have different
mixtures of values that influence their goals and how
they go about achieving those goals. These values will
most fundamentally manifest themselves in whether
the organizational orientation varies more towards
flexibility or control, and whether the focus of the
organization varies more towards the external or
internal environment. A major theoretical strength of
this model is its derivation from four orientations to
the study of organizational effectiveness reflecting long
traditions in work and organizational psychology.
Thus the rational goal approach (external focus, but
with tight control within the organization) reflects a
rational economic model of organizational func-
tioning, in which the emphasis is upon productivity
and goal achievement. The open systems model
(external focus and flexible relationships with the
environment) emphasizes the interaction and adap-
tation of the organization in its environment, with
managers seeking resources and innovating in re-
sponse to environmental (or market) demands. The
internal process approach reflects a Tayloristic con-
cern with formalization and internal control of the
system in order that resources are efficiently used.
Finally, the human relations approach reflects the
tradition derived from socio-technical theory, empha-
sizing the well-being, growth, and commitment of the
community of workers within the organization. By
combining these orientations into one model, Quinn
and Rohrbaugh aimed to provide a broad conceptual
map of the domains of organizational theory over the
twentieth century. Such a map is useful in identifying
the required topography of a climate measure ap-
plicable to a wide range of organizations. The model is
also useful in reflecting the means for implementing
those values in terms of managerial practices and the
ends or outcomes which are emphasized or which
compete in each domain. The model does not propose
that organizations will locate predominantly in one
quadrant, but, reflecting the rich mix of competing
views and perspectives in organizations, proposes that
organizations will be active and give emphasis to each
domain but with differing strengths.
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5. Climate Only Exists if We Agree About it

The research on organizational climate, however, is
hampered by a particular methodological debate. It
concerns the practice of aggregating individual
employees’ scores on climate dimensions and taking
themean as a representation of organizational climate.
Clearly, simply using the mean may mask profound
differences between organizations and the variation of
responses given by employees. Indeed, research within
organizations has shown clear differences between
hierarchical levels and departments in ratings of
climate, suggesting a number of subclimates within
each organization. When the level of analysis changes
from the individual to the organization, the validity of
the data is uncertain. The validity of aggregate climate
used to describe organizations depends upon the
demonstration of agreement between individual mem-
bers and their perceptions. Conceptual agreement
implies a shared assignment of psychological meaning
under which circumstances and individual perceptions
may be aggregated and treated as higher-order con-
structs. In such circumstances, the use of aggregated
individual data to measure organizational climate is
appropriate.

The main methodological problem with this latter
approach, a demonstration of shared conceptions for
aggregate climates, has provoked much debate in the
research literature. However, writers have not speci-
fied what is an appropriate level of agreement. Some
suggest that dichotomous questionnaire items should
be used to measure climate and that the only items to
be treated as descriptive of organizational climate
should be those in which the frequency of endorsement
is not significantly different from 0 percent or 100
percent. Others have suggested that 66 percent was
reasonable, but few researchers have followed either
prescription.

The validity of aggregating climate perceptions to
the organizational level is further called into question
by the demonstration that there are significant differ-
ences between members of different organizational
subgroups in their perceptions of climate. Such differ-
ences have been found between groups within the
same organization, based on factors such as hier-
archical level, departments, divisions, regions, and
work groups (Patterson et al. 1996).

Another approach to overcoming the aggregation
problem is to examine the level of inter-rater agree-
ment between individuals within an organization, in
relation to their perceptions of climate. One approach
is to use the intraclass correlation coefficient. This
coefficient is based on a one-way analysis of variance
and assesses the ratio of variation within organizations
to variation among organizations. This coefficient has
been criticized as inadequate and led to the devel-
opment of the within-group agreement index of
multiple item scales developed by James et al. (1993).
This is a technique for assessing agreement among the

judgements made on multiple item scales. There has
been continuing debate about the advantages and
disadvantages of this orientation, although the
measure continues to be widely used. It seems likely
that organizational climate measures will continue to
be used, despite there being no simple or widely agreed
criteria for aggregation. Part of the problem is that the
level of agreement within organizations will depend
partly on the measures employed, the context, and the
domains tapped by the measures.

6. Climate �s. Culture

A further debate in this area is over the distinction
between climate and culture. Both of these concepts
are root metaphors, which are very different in
orientation. Organizational culture is taken to refer to
the underlying patterns or configurations of interpre-
tations of formal practices, such as pay levels, hi-
erarchy, and job descriptions; and informal practices
such as norms, espoused values, rituals, organizational
stories, jargon, humor, and physical environment.
‘The underlying patterns or configurations of these
interpretations and the way they are enacted, con-
stitute culture’ (Martin 1995). In general, researchers
agree that climate is a measure of the surface mani-
festations of culture and is not entirely distinct from
culture. Most researchers argue that culture can only
be measured by qualitative methodologies, whereas
climate as a more superficial characteristic of organiz-
ations can be assessed using quantitative questionnaire
measures. However, these distinctions are largely
artificial and it is true that both concepts of climate
and culture are the subject of continuing debate
because of their lack of theoretical and conceptual
underpinnings.

7. Conclusions

Because organizational climate is a phenomenon that
researchers experience in practice, in working in
different organizations, and because the measures of
organizational climate relate to important outcome
measures, it is likely that the concept will continue to
be used. It does however, remain a poorly defined and
weakly theorized concept in the organizational
sciences.

See also: Ethics in Organizations, Psychology of;
Individual Identities in Organizations; Organizational
Culture; Organizations: Authority and Power; Psy-
chological Climate in the Work Setting
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Organizational Control

1. Mainstream Approaches: Ambiguities and
Absences

As Pfeffer notes, ‘control is at once the essential
problem of management and organization and the
implicit focus of much of organization studies’ (1997,
p. 100). Yet there are wide disagreements as to its
significance and substance. In mainstream models of
organization behavior control is, at best, treated
ambiguously. Some standard textbooks simply don’t
have chapters on the issue. Systems theory is based on
equilibrium and interdependence, therefore tends to
assume goal consensus and downplays systematic
conflicts of interest or identity in the employment
relationship.

When control is discussed it is often alongside
coordination. Any complex division of labor requires
mechanisms to set goals, allocate responsibilities, and

evaluate the effectiveness of performance. Coordi-
nation is a more neutral term than control and more
compatible with an assumption of goal consensus. In
this context, control tends to be treated as a monitoring
device, with management’s role to check progress, and
ensure that actions occur as planned and to correct
any deviation. The emphasis is on technical inputs and
outputs in a self-adjusting system, performance
standards and feedback mechanisms.

Such emphases can, however, be misleading. Con-
trol often is present in mainstream approaches, it’s just
hiding in the shadows of something else. The key term
used by Pfeffer is implicit. Texts that do have chapters
with control in the title often pass over quickly into
other issues such as job design, organizational struc-
ture, or leadership. In the first instance, debate is
focused on designing structures which facilitate levels
of control and coordination appropriate to types of
work that require different levels of discretion and
standardization. In the second, discussion of lead-
ership styles such as the classic polarity of auth-
oritarian vs. democratic, are ways of discussing
control, but through the language of influence and
motivation.

1.1 A Break from Command and Control?

Reinforcing this ambiguity about whether control is
necessary, the more practical management theorists
have continually tried to abolish it or proclaim its
imminent disappearance. From the human relation’s
writers of the 1950s, with their distinctions between
(bad) theory X and (good) theory Y, to the advocates
of 1970s-style job enrichment and contemporary
empowerment, control has been presented as destruc-
tive and out of date. The idea that a high degree of
autonomy over their own work was a precondition for
job satisfaction and high productivity has been a
cornerstone of organizational psychology. From the
mid-1980s onwards necessity was added to desirabil-
ity. Influential articles such as Walton (1985) argued
that new competitive pressures and the enhanced
demands of a service-oriented, knowledge-based econ-
omy meant that ‘command and control’ was no longer
an option for successful business. We were moving
from control to commitment and from rules to values
as means of coordination. The future was empowered
employees in self-directing teams, participating in and
sharing responsibility for a wider range of decisions—
more voice and choice at work.

A problem with such approaches is their aspira-
tional nature and the subsequent tendency to conflate
prescription and description. It is accepted across
different perspectives that changes have taken place
with respect to controls. In particular there has been,
through team working, increased involvement of
employees in microlevel decision-making about how
to do their work—a form of democratized Taylorism
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(Adler 1993). However, studies are consistent in
showing that most organizations, at least in Britain
and North America, remain traditionally managed
and continue to take a low trust, low skill path to
competitiveness (Milkman 1997, Thompson and
Warhurst 1998). In the context of generally tougher
times, marked by downsizing and delayering, many
employees experience empowerment largely as a form
of work intensification. Firms are finding it harder to
deliver on the kind of ‘package’ envisaged by Walton,
where increased commitment and responsibilities
would be offset by greater job security and other
enhancements to the employment relationship.

While companies are indeed seeking to enhance
service quality and efficiency, they are also investing in
new control systems to monitor the consistency and
characteristics of those outputs. In services generally
there is ample evidence that organizations are scripting
employee–customer interactions (Ritzer 1993), or
specifying feelings rules for the mobilization of
emotional labor (Hochschild 1983).

What the above discussion suggests is that main-
stream conceptual frameworks are not robust enough
to deal with changes in the types and le�els of control.
For example, it is perfectly possible to have increased
operational autonomy for ‘empowered’ managers,
existing alongside much tighter financial controls
through targets and budgets.

2. Control: The Basic Building Block of Radical
Organizational Theory

As Pfeffer (1997, p. 135) notes, those ambigu-
ities towards the idea of control are in part re-
sponsible for the development of more critical
perspectives on organizations. For a variety of radical
theories, control is the core concept. Whereas main-
stream perspectives treat control and coordination
together, radical theorists argue that management
performs a dual function in the enterprise. Managerial
practices are a necessary means of coordinating diverse
activities, however, they also bear the imprint of
conflicting interests in the labor process, a conflict
which reflects the unique nature of labor as a com-
modity. When capital purchases labor it has only a
potential or capacity to work. To ensure profitable
production, capital must organize the conditions
under which labor operates to its own advantage. But
workers pursue their own interests for job security,
higher rewards, and satisfying work, developing their
own counterorganization through informal job
controls and output norms.

To resolve this problem and because they are under
competitive pressure from other firms to cut costs and
raise productivity, employers seek to control the
conditions under which work takes place. Control is
not an end in itself, but a means to transform the
capacity to work established by the wage relation into

profitable production. This idea of the transformation
of labor power into labor is taken from Marx and is
the starting point of what has become known as labor
process theory (LPT). Its adherents describe control as
a set of mechanisms and practices that regulate the
labor process. Richard Edwards (1979) distinguishes
three elements in any system of control:

(a) direction and specification of work tasks,
(b) evaluation, monitoring, and assessment of per-

formance,
(c) the apparatus of discipline and reward to elicit

cooperation and compliance.
Such elements may, however, be best described as

detailed control, in that they are normally connected
to immediate work processes, whereas general control
refers to management’s capacity to subordinate labor
to their direction of the production process as a whole.
This allows for recognition of tremendous variations
in how detailed control is exercised. Such a model can
even allow for employers giving workers significant
discretion over tasks, as in semiautonomous work
groups, if it maintains their overall control. Control is
also not absolute but at least at the microlevel, a
contested relationship.

2.1 Strategies of Control: Debates and
Disagreements

Radical perspectives have been conditioned by
Braverman’s (1974) argument that the twentieth cen-
tury has seen the tightening of managerial control,
primarily through the application of Taylorist and
scientific management strategies. He provided an
important corrective to the widespread view that
Taylorism was a failed system, superseded by more
sophisticated behavioral theories to be used for
motivational and job design tools. But it is widely
recognized that Braverman overestimated the domi-
nance of Taylorist strategies and practices, and under-
estimated the varied and uneven implementation.

Nevertheless, because Braverman confused a par-
ticular system of control with management control in
general, the question of alternati�e strategies was put
firmly on the agenda. The best known is Richard
Edward’s (1979) model that is based on historically
successive dominant modes of control, which reflect
worker resistance and changing socioeconomic
conditions. A nineteenth century system of simple or
personal control by employers exercising direct auth-
ority gave way to more complex structural forms with
the transition from small business, competitive capi-
talism, to corporate monopolies. The first of these
forms was technical control, typified by the use of the
assembly line, which can pace and direct the labor
process. The contradiction for management is that it
created a common work experience and basis for
unified shop floor opposition. In contrast, a system of
bureaucratic control embedded in the social and
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organizational structure of the firm rather than in
personal authority offers management a means of
redividing the workforce and tying it to impersonal
rules and regulations.

In contrast, the other most influential model from
Friedman (1977) eschews the notion of stages, pre-
ferring to set out ideal types or strategic poles of
responsible autonomy and direct control which run
parallel throughout the history of capitalism. Par-
alleling mainstream notions of mechanistic and or-
ganic structures, or low and high trust employment
relations, each strategy is said to generates its own
inflexibilities in areas such as hiring and firing and task
specification. The choice of strategy is governed by
variations in the stability of labor and product
markets, mediated by the interplay of worker re-
sistance and managerial pressure.

While the emphasis on alternative strategies was
welcome, they were criticized for the ‘panacea fallacy’:
the idea that capital always seeks and finds definitive
and comprehensive modes of control as the solution to
its problems. What has happened in practice is that
researchers influenced by LPT have largely ignored
such overarching frameworks and used the particular
concepts such as technical or bureaucratic control to
explain particular trends in new technology, recruit-
ment practices, or internal labor markets. Alongside
such usage, other researchers have opened up the
empirical and theoretical terrain by demonstrating
how control processes inside work or shaped by the
broader social divisions of labor are connected to
gender and family relations.

3. Challenges, Critiques, and Responses

While a degree of common ground emerged both
about the varied influences on control strategies and
the variations in combination and context through
which control is exercised, critics developed deeper
objections to the whole approach.

3.1 Questioning the Centrality of Control

One strand concerns modern versions of long-standing
issues about the relations between ownership and
management. Capital’s interests are not given and
management practices cannot be ‘read-off’ from them.
Assumptions of a ‘tight-coupling’ underestimate the
diversity and complexity of such practices, and
the significance for decision-making processes within
the enterprise. In addition, there are conflicts within
management reflecting contending interest groups and
the difficulty of carrying out integrative functions.

A second strand of critique questions whether the
centrality given to control of labor is actually reflective
of managerial behavior. It is argued that we cannot

view management strategies and tactics primarily from
the vantage point of the labor process. If anything,
managers are dominated by problems of the outcomes
of that process, including sales, marketing, supply,
and cash flow. The concept of the full circuit of capital
is used to argue that we must be concerned not only
with the extraction of surplus value through con-
trolling the labor process, but its realization through
the sale of commodities, as well as the prior purchase
of labor.

It was widely accepted within LPT that some of
these objections were a necessary corrective to a debate
that had often lost sight of the role of the broader
political economy because of the emphasis on man-
agement control. However, it was argued that the
management of workers and work remains at the heart
of the enterprise and indeed of economic reproduction
as a whole. In addition, while management strategies
and practices are not always developed with labor’s
role in mind, it is ultimately difficult to separate a
concern with ‘outcomes’ such as product quality or
financial targets from acting on labor in some way.

LPT has also attempted to develop a more complex
framework that can deal with the tensions between
different management levels, functions, and ideologies
in framing and exercising control. The most innovative
is associated with Armstrong’s work on inter-
professional competition (1989). Management func-
tions for capital are mediated by competition between
occupational groups to become the trusted agency to
carry out control functions. Armstrong charts the
historical and contemporary forms of competition
between engineers, personnel, accounting, and other
professions within the business enterprise. Who comes
out on top is a function not just of their power
resources, but the societally specific constitution of
managerial expertise.

3.2 Beyond External Control: The Final Frontier?

The other significant challenge to established control
theories wishes less to deny the concept and more to
shift its locus. What was discussed earlier as a move
from control to commitment can be seen instead as a
form of internal control that does not rely on external
rewards and sanctions, or rule-following. Outside
the largely consensual corporate culture literature,
theorists within a labor process tradition had already
gone some way down this route. Burawoy (1979) had
shown how employee participation in production
games and workplace rituals generated consent to
existing social relations, constituting workers as
individuals rather than as members of class. In other
words they ‘helped’ to control themselves. Later, Ray
(1986) argued that control by corporate culture was
the last frontier, in that it had enabled organizations to
generate sentiment and emotion, simultaneously
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internalizing control and linking personal with cor-
porate identity.

A further twist to such arguments has come through
more recent influences from Foucault and post-
structuralism. In an influential article, Sewell (1998)
claims to have identified a new model of labor process
control that counters the optimistic gloss of the
empowerment and teamwork literatures, while mov-
ing beyond the confines of traditional LPT. ‘Panoptic’
forms of control augment existing practices through
the interaction of ‘vertical’ electronic surveillance and
the ‘horizontal’ dimension of peer group scrutiny
within teams. Sewell makes much of the enhanced
capacity of management to collect, display, and
attribute performance data. With respect to teams, he
relies on the well-known case studies of Barker (1993)
and to a lesser extent McKinlay and Taylor (1996) to
make a case for horizontal control. Here, team
members create the intersubjective conditions for
compliance by creating disciplinary rules within
delegated authority, thus collaborating with man-
agement to identify and reward the ‘good worker.’ The
implication of Sewell’s argument is that such a
combination solves the ‘control-engage’ dilemma
identified by LPT and suffered in different ways by
generations of managers. The new techniques allow
management to rationalize knowledge and work, but
not through obtrusive Taylorist and bureaucratic
means, while mobilizing and manipulating the sub-
jectivity of employees.

A range of objections can and have been made to
this latest twist to accounts of organizational control
(Thompson andAckroyd 1995). Changes in the terrain
and frontier of control take place continually and it
would be difficult to deny that some shift towards
electronic and self-surveillance has taken place in some
industries. However, few of its enthusiasts adequately
consider issues of time, place, and people—in other
words, the generalizability of such controls outside of
the high-tech, strong culture firms from which the
evidence largely comes. The central problem, however,
is confusion of the formal capacities of technological
and managerial systems with their actual usage and
effectiveness. This is compounded by a tendency to
draw evidence primarily from managerial sources,
underestimating the capacity of labor to find indi-
vidual and collective spaces to dissent or resist. Where
these problems are considered more fully, as in the
McKinlay and Taylor case study of an electronics
plant in Scotland, a more rounded and complex
picture of the gap between intent and outcome is
revealed. Finally, it is not only debatable how
internalized the new controls are, but also how internal.
Normative rules in strong culture companies may be
different from traditional task-based control, but they
are still rules. Management’s sources and use of
information may have increased, but there is little
evidence that is unobtrusive or regarded by employees
as objective and unconnected to visible authority

relations. In other words, it may be too early to
proclaim the death of traditional controls in a post-
bureaucratic era.

4. Conclusion

Management may always be looking for the final
frontier, but like the crew of Star Trek, they never
really find it. This is hardly surprising. Conflicts of
interest and constraints of circumstance run too deep.
A close examination of contemporary organizational
trends and their analysis reveals considerable con-
tinuity in theory and practice. Electronic surveillance
can look remarkably like Edward’s concept of tech-
nical control; the exaggerated claims for empower-
ment strongly resemble those made for work
humanization in the 1970s. Sometimes theorists are
describing the same practices in a different conceptual
language. Willing internalization in one framework
can be imposed normative controls in another. It
would be foolish, of course, to claim that nothing
changes. For example, changes in the labor force and
broader cultural norms can bring new problems such
as the rising tide of sexual misbehavior at work. In
turn this creates the conditions for new controls such
as codes of conduct that specify appropriate bound-
aries of behavior and what sanctions might follow if
they are transgressed. While work remains a contested
terrain there will be a frontier of control. It is the task
of organizational analysis to explain the character,
combination, and circumstances of that changing
frontier.

See also: Administration in Organizations; Authority:
Delegation; Authority, Social Theories of; Conflict:
Organizational; Control: Social; Human Resource
Management, Psychology of; Management: General;
Organization: Informal; Organization: Overview;
Organizational Behavior, Psychology of; Organi-
zational Culture; Organizational Decision Making;
Organizations: Authority and Power; Organizations,
Sociology of
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Organizational Culture

The concept of organizational culture typically is
taken to refer to the beliefs, values, behavior patterns,
and understandings that are shared by members of an
organization and which are distinctive of it. These may
be associated with organizational symbols, stories,
and myths that are expressive of the culture and help
to socialize people into the organization; or images,
products, clothing, buildings, and other artefacts that
materially embody the culture. The concept is often
distinguished from that of corporate culture (see
Corporate Culture) as being more naturally occurring
and less consciously constructed by managers. How-
ever, there are considerable differences between scho-
lars on how culture should be defined and how it
should be studied.

1. Defining Organizational Culture

One of the problems of culture as a concept is that it
must always be seen in relation to some other
concept—such as structure or strategy (see Structural
Contingency Theory; Strategy: Organizational).
In organization studies concepts of culture were
borrowed, with few exceptions, from only one an-
thropological tradition—that of structural function-
alism—when the concept of organizational culture
became popular in the late 1970s and early 1980s.

Much of the history of the concept since then has been
of a process of appreciating its complexity and subtlety
by incorporating perspectives from other disciplines,
such as sociology and social psychology, as well as
more recent developments in anthropology and social
theory, such as postmodernism, which challenge the
functionalist paradigm (see Organizations, Metaphors
and Paradigms in).

1.1 Le�els of Culture

Additional problems with defining the concept are
associated with what have been called ‘levels’ of
culture. Culture in advanced societies can be identified
at the national level (usually but not always coincident
with geopolitical boundaries), at the regional level
(most meaningfully within geopolitical boundaries but
again not exclusively) at the organizational�insti-
tutional level, and at the level of subcultures within
organizations based around formal (e.g., departmen-
tal, site) or informal social groupings (see Organ-
ization: Informal). However, subcultures may also
exist at national and regional levels, and may cut
across organizational boundaries (see Boundaries and
New Organization Forms); they may exist among
industries rather than companies (see Turner 1971),
and even among professions. Subcultures may be
oppositional to dominant cultures (see Conflict: Orga-
nizational), at all levels considered, may become
sources of opposition in relation to particular issues
(see Organizations: Negotiated Orders), or they may
constitute a leading edge a�ant-garde from which the
rest of the organization takes its inspiration (see
Inno�ation: Organizational). Diversified organizations
in particular may intersect with several regional and
national cultures such that it becomes difficult to
identify the culture of the organization as separate
from the local and national cultures in which it is
embedded. Some writers distinguish between the
culture of top management, or the official corporate
culture, and the organizational culture, or culture of
the workplace. Organizational or workplace culture is
that which ‘grows or emerges within the organisation
and which emphasises the creativity of organisational
members as culture-makers, perhaps resisting…the
dominant culture’ (Linstead and Grafton-Small
1992).

1.2 Definitional Elements and Problems

One division between commentators relates to the
extent to which they emphasize the more obvious,
concrete, and conscious aspects of culture as distinct
from its tacit, submerged, and unconscious qualities.
Early definitions of culture tended to emphasize the
visible and behavioral, where more recent sociological
definitions emphasize ideological assumptions more
than the behavioral norms.
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Schein (1985) defines culture from the perspective of
a social psychologist as ‘the deeper level of basic
assumptions and beliefs that are shared by members of
an organisation, that operate unconsciously, and that
define in a basic, ‘taken-for-granted’ fashion, an
organisation’s view of itself and its environment.’
Schein developed an influential model, grounded in
small group psychology rather than anthropology or
sociology, which identifies three levels of culture:
artefacts and creations (objects, buildings, uniforms,
technology, including behaviors, etc.); underpinned
by �alues which are not visible but of which we are or
can be made aware; and basic assumptions which are
taken for granted, invisible, preconscious and
hard to access. Furthermore, he argues that the culture
reveals itself when it is most stressed, when presented
with problems, rather than in its daily routine.

Because of the complex and difficult-to-access na-
ture of human understanding, researchers will give
attention only to certain dimensions of culture in any
investigation, and neglect others. However, the ele-
ments that they will need to address, whether or not
they decide to leave some of them out of consideration
will include the extent to which a culture is distinctive
or unique; the extent to which it is a guide to action, a
prescription or landmark for members; the extent to
which meanings are shared or unshared, explicit, or
implicit; the content of common-sense or local know-
ledges; the typicality of attitudes and the consistency
of emotional climate; the extent to which culture acts
as a means of problem-solving, resolution, or con-
tainment of conflict or dilemmas; the importance of
behavioral norms and their transgression; the charac-
ter of patterned responses and actions (rites and
rituals); the development and stability of the culture
over time; forms of symbolic expression and com-
munication in myths, rhetoric, and storytelling (see
Organizations, Metaphors and Paradigms in; Myths
and Symbols: Organizational); the significance of
material objects, artefacts, and concrete phenomena;
the significance of the immaterial, values, beliefs, and
ideology; the effects of power, knowledge, and inte-
rests (see Organizations: Authority and Power); to
what extent culture functions as a means of control
(see Organizational Control); the nature of social
motivation and commitment to the culture; and the
recognition and importance of subcultures.

2. The Importance of the Organizational Culture
Concept

The organizational culture concept became important
both because of what it drew attention to and what it
enabled. It underlined the fact that organizations were
multidimensional, and that how individuals made
sense of and felt about them could often be more
important than what figures revealed about them. It
placed emphasis on the hidden creative potential of

human beings to transform organizations, and the
importance of what happens in everyday relations
rather than solely in the annual company report. It
released a surge of interest in the human dimensions
and ‘softer’ elements of organizing, providing a
platform for human resources specialists to argue for
the greater alignment of leadership styles, vision,
recruitment methods, reward structures, and informal
methods of management in relation to strategic
objectives. The downside to this was that it became
associated with faddish ‘quick-fixes,’ which were the
antithesis of what culture was supposed to represent,
and dramatic company turnarounds were attributed
to changes in the ‘culture.’ For more careful observers,
it drew attention to deeper elements, often obscured
and unconscious, that obstructed or held back de-
velopment and change, and which were in themselves
hard to change. It underlined the need to move
carefully, sensitively, and at a measured pace in
transforming organizations in ways which would be
sustained. Conceptually, despite the fact that some
scholars immediately looked for what to measure in
order to change culture, the concept delivered an
awareness of the increasingly great complexity of
organizations and organizing processes, and the need
to develop richer analyses to do this complexity justice.
Despite its unfortunate association with faddishness,
culture became and remains a core concept in organi-
zation theory having transformed our understand-
ing of human resource management, organizational
change management, and the implementation of
strategy.

3. The Historical De�elopment of the
Organizational Culture Concept

The idea of culture in relation to organizations has a
long but tortuous history. From the 1920s, at least, it
was recognized that the social dimensions of work are
important elements of effectiveness through the
Hawthorne studies. Jaques (1952) first coined the term
culture in relation to work organization in The
Changing Culture of a Factory which was part of a
series of accounts of participatory management in the
GlacierMetal company in theUK, although structural
elements, reward systems, and the use of hierarchy
were also important to the success of the project.

In the 1950s Gouldner, a sociologist, also identified
the importance of things that were taken for granted,
implicit dimensions inWildcat Strike (1955).Gouldner
noted the importance of an implicit system of con-
cessions, tolerated transgressions and obligations
called the indulgency pattern that was necessary to
maintain the formal order of the organization. Simi-
larly, organizational psychologists such as Chris
Argyris noted the importance of subconscious dimen-
sions of organization and its psychological health,
noticing in particular the difference between what is
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espoused by organizational members, and what they
actually put into practice.

Another related development in the 1960s was the
discovery of negotiated order theory which was based
on work done in psychiatric hospitals by Anselm
Strauss and co-workers. From the perspective of
culture this work is important because it emphasizes
that culture can cut across professional and nonpro-
fessional boundaries; it is associated with typical
organizational practices (e.g., care regimes); it has
practical, moral, and ethical elements; it has implicit
and explicit aspects; it is emergent and relationships
shift over time; and it is related to organizational
power and resource allocation (see Organizations:
Negotiated Orders for a full discussion of this topic).

Around the same time, Harold Garfinkel was
developing ethnomethodology which was a form of
sociology which concentrated on the ways in which
people make sense of their social situations, which
stressed the importance of unspoken rules, talk,
common sense, and the taken-for-granted aspects of
social life. The idea of membership was also important
to Garfinkel, and particularly the things people had to
learn to become a ‘member’ of a social group. Much of
Garfinkel’s work overlapped with the work of an-
thropologists, who customarily studied exotic socie-
ties. Turner (1971), who was influenced by the work
of Garfinkel, published the first book to bring the two
disciplines together in looking at the way stories, rites,
rituals, and humor shaped behavior in organizations.

Concerned with the nonobvious, and the import-
ance of the implicit and taken-for-granted in forming
our experience of organizations, early Organizational
De�elopment (OD) specialists began to recognize the
significance of the unsaid as a barrier to transform-
ation. They often argued that their work was to bring
out the unconscious obstacles to organizational
change, as a form of cultural inter�ention. In contrast
to more recent literature, early antecedents empha-
sized the implicit and unconscious elements of ex-
perience and the processes of sense-making and
meaning-making rather than the content of communi-
cation and the explicitly expressed values.

The one exception to this rule were the organiza-
tional climate studies which concentrated on the
experiences and emotional responses which culture
produces in its members. Climate is accessible and
close to the surface, associated with attitudes, and
there was a pronounced tendency for researchers in
this tradition to want to develop instruments to
measure it. As Alvesson and Berg (1992, pp. 88–9)
note, much of the more positivistic work in the area of
corporate culture in recent years would be better
characterized as work on organizational climate.

Conceptual development during the 1970s began to
take on two aspects—the development of the under-
standing of symbolic processes, albeit in a pre-
dominantly functionalist framework on how symbols
work and the types and functions of stories, including

images, rites and rituals, storytelling, humor, and what
was coming to be understood as organizational sym-
bolism; and the application of the culture concept to
the process of changing organizations, sometimes
referred to as cultural or �alue engineering. The
development of the first aspect began somewhat earlier
but was slower to mature; the second aspect had a
dramatic impact on both the scholarly and corporate
landscapes (Peters and Waterman 1982, Deal and
Kennedy 1988).

3.1 Changes in Focus or Emphasis o�er Time

In the late 1970s culture took on a dimorphic emphasis
on either organizational symbolism or corporate
culture, its management and change. Culture was
often seen, especially in the latter approach, as a
property of an organization, something it has, and
research questions tended to be framed according to
whether culture was treated as an independent or a
dependent variable. Positivistic approaches concerned
themselves, with isolating the determinants of culture
and measuring their effects, or identifying the proper-
ties of culture and measuring their strength. Some
studies attempted to determine whether there was a
relationship between the possession of a ‘strong’ or
easily identifiable culture and success. Organizations
themselves however, could be seen as types of culture,
and some researchers attempted to typologize cultures,
and infer their appropriateness for particular activities
(see Structural Contingency Theory). Popular formula-
tions of cultural typologies had little research base, and
often confused cultural characteristics with those of
the organization’s structure or its task. All of these
approaches are still in evidence in some of the current
work.

An alternative approach regarded organizations as
the outcome of cultural processes, and some re-
searchers regarded this process as being two-way—
that is organizations were also producers of cultural
forms in a constant interaction. Scholarly conferences
produced several seminal collections in the US, and
these tended to contain contributions from both the
culture-as-property school and the culture-as-process
school, although the latter tended to lack much of a
micropolitical perspective (see Frost et al. 1991). Trice
and Beyer (1993) produced the definitive functionalist
work, while Martin (1992) attempted to develop a
multiperspective framework which incorporated am-
biguity, from slightly to the left of the theoretical
mainstream (see Martin and Frost 1996 for an
extension). In Europe in 1981 the Standing Conference
on Organizational Symbolism and Corporate Culture
was formed, and its members worldwide have con-
tributed significantly to the development of the con-
cept over the years. The European commentators,
reflecting their rather different intellectual tradition,
have been a consistent source of critical treatments of
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culture in which power and conflict of interest are
central rather than externalized, and culture as a
means of control is a focus. Alvesson and Berg (1992)
produced a seminal critical review of the concept
which emphasized the political and ideological di-
mensions of culture and Linstead and Grafton-Small
(1992) produced a model of a postmodern approach to
organizational culture that argued that culture as a
phenomenon was inherently paradoxical. Subsequent
postmodern treatments have tended to concentrate on
culture as a form of seduction (in which organizational
members are subject to an artificially manipulated
sense of reality) or as a form of sur�eillance (in which
they become self-policing cultural subjects). More
recently Linstead et al. (1996) collected a number of
ethnographic papers that argue most strongly that
culture is a product of difference of �iews, being an
ambiguous way to accommodate them at a generalized
level rather than an expression of specific shared
understandings.

4. Emphases in Current Theory and Research

The study of culture has given rise to a number of new
directions for analysis. Perhaps the most obvious of
these is the study of language processes, talk, rhetoric,
narrative, storytelling, anddeconstructive approaches.
Related, emphasizing language and understanding,
but from a different theoretical perspective, are a
range of cogniti�e approaches grounded in psychology
and cognitive anthropology. These approaches often
concentrate on decision-making and learning pro-
cesses, and the connection between culture and strat-
egy as mediated through knowledge practices. They
are also often associated with issues of corporate
identity, and its relation to individual identity, another
established and growing research area. Yet another
important area has been the study of emotions,
emotional labor, and the management of emotions in
organizations, often taking a critical view of some of
the more popular treatments of ‘emotional intelli-
gence.’ Via developments in the theory of symbolism
and symbolic processes, including semiotics, connec-
tions with the arts and humanities have been made as
evident in the new field of organizational aesthetics.
Where visual understanding is an element here con-
nections have been made with marketing and ad-
vertising. At a practical level, there has also been an
increase in treatments of cultural industries and
performing arts organizations, and links have been
drawn with cultural and media studies. Finally, gender
issues recently have emerged to importance (Gherardi
1995).

4.1 Methodological Issues in In�estigating Culture

There is considerable debate on how best culture can
be investigated, which reflects some of the turmoil

within anthropology itself. The debates are ongoing
and centered around whether culture is observable,
and if so whether it is measurable and how to measure
it. There is also debate around whether culture
consciously can be recognized and recounted by
members, and the appropriateness of surveys, ques-
tionnaires, or even focused interviews as a means of
locating and accessing culture. On the other hand,
there are debates over whether and how fragmented
and�or inferred by the observer culture is, and the
consequences for participant observers. These issues
are not resolved easily and because of the essentially
contested nature of the culture concept, are likely to
continue.

5. Some Future Directions

Some areas of interest already mentioned currently
seem robust and likely to increase in importance, such
as change management, postmodernism, and the
treatment of gender and sexuality in relation to
culture. Race and ethnicity have as yet been treated by
only a few pieces of research and this must be an
important area inwhich growth should be encouraged.
The popular area of teams and team working has only
been incidentally informed by work from the per-
spective of culture. The massive growth of work on
knowledge management and transfer, innovation, and
technological change remains to be fully informed by
its conceptualization in terms of culture. New forms of
work, including �irtual organizations will surely have
cultural impact, and the cultural consequences of
downsizing and destructuring have not been treated in
any depth from this perspective. Conceptually, the
incorporation of insights from the ‘new science’ such
as emergence, chaos, and fractal logic, has only just
begun. Many of the critiques of the culture approach
accused it of ignoring power, and although more
recent treatments influenced by Michel Foucault have
addressed culture by considering power, discourse, and
subjecti�ity much remains to be done. Indeed, the
extension of the work of Foucault into considering the
importance of the body and embodiment in the social
sciences has still had little impact in organization
studies. As yet only small amounts of work have been
done in some promising areas which offer exciting
prospects for the continuing study of organizational
culture.

See also: Organizational Climate; Organizations, Soci-
ology of
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Organizational Culture, Anthropology of

When asked what they understand by organizational
culture, most employees and managers will undoubt-
edly reply: ‘How we think and act in our organization.’
If they are asked to explain further, large differences
generally appear both within and between the two
groups with regard not only to how they think and act
but also to which behavior is viewed positively. To a
large extent this is due to the fact that organizational
culture is interpreted by different people in different
ways. Some take it to be a coherent set of values and
norms relating to how they deal with one another,
and�or with their superiors, and�or with clients. For
others the term organizational culture refers above all
to the ritual and symbolic behavior of employees and
managers, while yet others consider it to boil down to
the informal organization. There is little agreement on
the right definition and the kind of research to be
applied to it in the academic world either. Like the
mass of current definitions of culture, there are clearly
divergent views of what organizational culture means
and of what an ideal organizational culture is. Con-
comitantly, there is a wide range of research ap-
proaches to it. Ultimately, the different definitions and
research approaches can be derived from differences in
epistemological, methodological, and theoretical

paradigms and the related coherent visions of the
phenomenon of organizational change. The represen-
tatives of the different approaches are organized
separately to a large extent, they often publish sep-
arately from one another, and they attack one another
from their own bastions. This article presents the main
differences in academic approaches to organizational
culture and sets them within a wider social and
historical context. First of all, however, it is necessary
to provide a brief historical account of how interest in
this aspect of organization emerged.

1. Interest in Organizational Culture in Historical
Perspecti�e

In academic circles in the late 1970s, and in organiza-
tional practice a few years later, people began to
realize that the instrumental-rational view of organiza-
tions that had been adhered to until then had not
produced the success it had promised. This view rose
to prominence in the nineteenth century and was
developed further by Taylor (1912) in the theory of
scientific management at the beginning of the twen-
tieth century. This approach was characterized by
increased efficiency, division of functions, and control
of the production process in accordance with rational
principles. Questions such as motivation and staff
cooperation, which had emerged as relevant aspects of
organization in the course of the well-known Haw-
thorne researches in the 1920s, were also tackled from
this angle. After a while the idea that an organization
is like a machine was dropped in favor of the metaphor
of an organism, giving greater prominence to mutual
functional harmonization and adaptation to the en-
vironment, but this did not lead to a fundamental
rejection of the principles of scientific management.

By the end of the 1970s, however, a number of
factors produced doubt. The Western economy was in
recession, while that of Japan, where completely
different views of management and organization held
sway, was growing. Publications revealed that the
distinctive features of Japanese companies were a
shared culture and identification with the firm, in
addition to quality, customer orientation, and con-
siderable attention to the developmental and pre-
paratory process. Moreover, the study by Peters and
Watermann (1980) of the characteristics of several
dozen successful North American companies seemed
to confirm the suspicion that organizational culture
was decisive for success or failure. According to Peters
and Watermann, the ideal culture was one charac-
terized by customer orientation, flexibility, and unity
of purpose. This emphasis on financial success, ex-
cellence, and quality was welcomed by many young
people who had enough of the pessimism, sobriety,
and modesty of the 1970s. This group also favored the
development of an identity of one’s own organization,
as it was in line with the trend towards distinction and
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the development of personal lifestyles in a globalizing
society in which behavior was less and less guided by
tradition.

Within a short time the notion of organizational
culture became a priority for managers and consul-
tants. Very many organizations initiated trajectories
for organizational change at this point, and in the
course of time the list of desirable cultural aspects was
extended to include such values as self-directing and
communicational skills. However, many of these
trajectories did not yield the success that they had been
expected to provide. This is partly due to the fact that
the instrumental-rational notion of management has
not really been abandoned. This can be seen clearly
once we take a closer look at how organizational
culture has been approached by the mainstream of
organizational scientists to date and which preferences
are displayed by the practitioners (managers and their
consultants).

2. Organizational Culture: Stability and Unity,
Di�ersity and Dynamics, or Both?

Many organizational experts emphasize the values,
norms, rituals, and myths shared by members of the
organization. They often see the culture of an organi-
zation as a variable like structure or strategy. For
others an organizational culture almost always implies
internal differences and contradictions, but after a
while these subcultures become reasonably stable. Yet
others see organizational culture, especially in the
individualizing societies of the West, as a dynamic
entity inwhich converging, diverging, and fragmenting
processes operate simultaneously. Most theorists in
the latter group do not regard culture as a variable like
strategy or structure; they take an organization to be a
culture. In other words, in every organizational pro-
cess, and thus in the establishment of a structure too,
meanings are constructed, produced, interpreted, and
distributed. These perspectives on organizational cul-
ture, as we shall see, have important consequences for
what is regarded as the object of research, as well as for
the response to the question of whether and how
culture can be organized and managed.

2.1 The Integration Approach

A prominent and influential representative of this
group is the social psychologist Schein, whose 1985
publication was a major contribution to the theoretical
elaboration of the concept of organizational culture.
The key element in his theory is that the norms, values,
heroes, myths, and symbols of a group are based on
how the group deals with the question of order
(‘internal integration’) and the problem of adjustment
to the surroundings (‘external adaptation’). These
basic assumptions arise during the first stage in the life

cycle of a group by means of a group dynamic process
in which each person has received a position and
leadership has been defined. After a while they are
internalized and new members are socialized into
them. In other words, they are transferred from
generation to generation, and there is practically no
awareness of those basic assumptions (and their
transfer). They refer to the relation to nature, they
provide an answer to the question of what is true and
legitimate, on what authority is based, what human
nature entails, and how people view interpersonal
relations and work (incidentally, these categories were
taken from the crosscultural research conducted by
the anthropologists Kluckhohn et al. in 1955). The
integrating function of culture is expressed in an
organization in the mission, the objectives, the means,
and the opportunities for monitoring and correcting.
The adaptive function is reflected in the shared
language, the group boundaries, the views held on
influence and status, the relations of intimacy and
friendship, and the sanctions and rewards. According
to Schein, groups can only have an organizational
culture when they display a reasonable level of
stability, homogeneity, and cohesion. This emphasis
on unity, stability, and continuity can be found among
virtually all the researchers who apply an integration
approach to organizational culture. They consider
that an organization must aim for a shared culture;
difference weakens, and in this case they often dis-
tinguish between strong and weak cultures.

Research conducted from an integration perspective
displays three other major characteristics. First, the
research method is primarily quantitative, with a
preference for questionnaires and scaled questions.
Second, there is an implicit—and often explicit—
assumption that culture is something that can be
made, and that the person at the top has a large
influence on the process of forming a culture. Organi-
zational cultures can be changed by presenting differ-
ent missions, introducing new styles of leadership,
modifying systems of rewards, and altering the organi-
zational structure. Third, most of those who adopt an
integration approach display a tendency to prescribe,
implicitly following a ‘one best way’ strategy. They
often present ideal organizational cultures with
characteristics such as customer orientation, the spirit
of enterprise, flexibility, external orientation, em-
powerment, self-direction, etc. Hardly any of them ask
themselves whether time and place ought to be taken
into account. Most models on the relation between the
success and the culture of an organization that claim
to be universally applicable have been elaborated in
the United States, although there are positive excep-
tions to this rule, such as Hofstede (1980) and
Trompenaars (1993). On the basis of a wealth of
empirical material, they show that there are significant
national differences in attitudes to work, personal
relations within the organization, time, truth, auth-
ority, and nature. They both consider that differences
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in national culture are more significant and influential
than differences in organizational culture. National
cultures are older, cover more walks of life, and are
therefore more deeply rooted. Their theory is that the
larger the difference between national cultures, the
more problematical cooperation between (members
of) the organizations from two different countries is
likely to be. In all other respects, however, Hofstede
and Trompenaars share the same characteristics as
other researchers on culture from an integration
perspective. No attention is paid to the dynamics of
culture, the theory pays little, if any, heed to other
organizational aspects such as power, and the meth-
odology is quantitative, based on scaled questions and
dimensions. The hypothesis that cultural difference is
decisive for the success or failure of international
cooperation has been falsified in a number of re-
searches. The (perceived) difference in power between
two organizations, and the difference in power be-
tween the countries in which their head offices are
located, prove to be significant intervening variables
(see, e.g., van Marrewijk 1999).

Many researchers who adopt an integration per-
spective have elaborated typologies. A well-known
one, for example, is that of Deal and Kennedy (1982):
‘bet your company,’ ‘tough-guy macho culture,’
‘process culture,’ and ‘work-hard-play-hard culture,’
based on the dimensions of high and low risk attaching
to decisions called for by the surroundings and the
rapidity of feedback to the quality of those decisions.
Another familiar typology is that of Handy (1985),
based on the dimensions distribution of power and
organizational structure: Zeus or club culture; Apollo
or role culture; Athena or task culture; and Dionysus
or person culture.

2.2 The Differentiation Approach

Already in the late 1970s there was a small group of
researchers who concentrated on the formation of
subcultures within organizations (a controversial re-
searcher is van Maanen 1991). They take the existence
of subcultures to be inherent in every organization.
After all, members of organizations occupy different
positions (of power), are located in different buildings,
and differ in terms of gender, training, ethnicity, age,
political preference, and ideology. This has often led
to the emergence of (informal) subcultures, which
sometimes assume the character of a counterculture in
opposition to the dominant culture. Those who adopt
a differentiation approach to organizational culture
are thus interested in relations between subculture and
power. However, they show hardly any interest in the
immanent dynamics of culture, nor do many of them
consider the relation between (diversity in) organiza-
tional culture and success to be an important question
for empirical research.

The issue of how culture can best be directed or
managed in organizations is not a main one for them.
Their main research aim is to describe and explain the
different systems of meaning in organizations in
themselves. They make much more use of qualitative,
ethnographic research methods (such as participant
observation, group discussions, and interviews with
lists of topics) for this purpose than do the researchers
who adopt an integration perspective. There are, it is
true, a few researchers who promote the advantages of
cultural diversity in organizations (with the slogan
‘management of diversity’), but they hardly back up
their claims with detailed empirical research in the
field. Managers and consultants have displayed a very
minimal interest in the differentiation perspective so
far. Some measure of a cautious change in their
attitude can be detected in recent years, but this is
mainly confined to the front stage where managers
operate. Back stage, most managers still cling to the
idea that difference weakens and that an ideal of unity
is thus preferable.

2.3 The Fragmentation and Multiple Perspecti�e
Approaches

These two approaches are primarily products of the
last few years and certainly have not come to constitute
a mainstream yet. Adherents to the fragmentation
approach claim that every element of culture has an
ambiguous character, and that no culture or subcul-
ture is consistent and stable. This perspective has its
roots in postmodernism, which calls into question the
possibility of attaining an objective ideal of truth and
places strong emphasis on the situational construction
and production of (virtual) realities by means of signs.
It takes an organization to be a nexus of configurations
of meaning that partially overlap and intersect, there-
by presenting individuals with many problems of
choice and uncertainties (see, e.g., Martin 1992). The
decisions that they take eventually lead to new cultural
permutations. Research within this perspective targets
the question of which meanings are constructed and
produced, by whom, and when. The criticism that has
been leveled against this approach is that its propo-
nents see fragmentation, complexity, chaos, and tur-
bulence everywhere, and fail to pay attention to the
fact that organizations are always reorganized and
brought into a new state of integration (see, e.g.,
Alvesson 1993).

Moreover, what at first sight appears to be unclear
or ambiguous may turn out to have much more
structure after it has been investigated in greater
depth. It is thus advisable to keep an eye out for
processes of integration, differentiation, and fragmen-
tation in organizations, as well as the fact that a
relation can be indicated between these three processes
(Koot 1993). A culture offers not only safety, security,
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and shelter, but also opportunities for the classification
of who belongs to the in-group and who to the out-
group. In otherwords, culture connects and integrates,
but it also distinguishes and contrasts. When there are
major clashes of interests, cultural differences may
sometimes be used strategically—for example, by
accentuating those differences—to keep the other at a
distance and to create internal homogeneity and
fighting spirit. This process takes place not only
between but also within organizations. The chance of
its taking place is very high if the organization is large,
international, stratified, and functionally differenti-
ated. Moreover, it appears that the rapid, forced
attempt from above to bring subcultures together in
order to satisfy the ideal picture of unity of culture that
so many cherish actually produces differentiation. The
current attempts by many managers and consultants
to give their organization a contemporary culture of
unity, with characteristics like self-direction, empo-
werment, and flexibility, are paradoxical and lead to a
large degree of complexity. There is a desire for unity,
on the one hand, while all (or some) are supposed to be
flexible and self-directing, on the other hand. If a part
of the organization is made flexible and is offered only
a temporary contract, for example, this may cause
contradictions between permanent and temporary
staff. Besides, the temps keep introducing new cultural
elements, thereby increasing the likelihood of cultural
hybridization, fragmentation, and confusion. Finally,
because organizations have been faced more and more
with the new technologies of communication during
the last few years, networks (of information) emerge
between individuals within and outside the organi-
zation and virtual realities arise. The fixed cultural
patterns therefore intersect more and more, and there
is increasing overlapping between false and genuine.

In other words, processes of integration, differentia-
tion, and fragmentation take place in every organiza-
tion, and especially in a postmodern one. This complex
interaction is the main object of research for a small
group of researchers on organizational culture, a
relatively large percentage of who have a background
in ethnography. Neither the fragmentation nor the
multiple perspective approach has met with much of a
response from the practitioners in organizations so
far. In most cases their reaction to the complexity that
they experience is to try to control and standardize the
processes of signification and attribution of meaning.
It is probably here that the deeply rooted basic
assumptions of the West like rationalization and
individualization, both deriving from the ideals of the
Enlightenment, clash with one another. Furthermore,
they both entail consequences that are diametrically
opposed to the point of departure: increased de-
pendency through specialization versus the goal of
liberation and control. It is likely that one of the major
challenges to managers and their consultants in the
twenty-first century will be to escape from this di-
lemma. Of course, it is also an exciting challenge for

researchers: to describe, analyze, and explain the
cultural paradoxicality and to draw up scenarios on
this basis.

3. The Role of Anthropologists in Research on
Organizational Culture

Anthropologists were still emphatically present in the
Hawthorne research of the 1920s with their method of
participant observation and their interest in how
people live their everyday lives. Apart from a few
exceptions, their interest soon declined dramatically.
There are a number of reasons for this. The traditional
field of study of academic anthropology has led to a
certain bias in the object of research. The emphasis has
come to focus on (the study of) marginal, oppressed,
and exotic groups, along with a distaste for (the study
of) the power center. Moreover, there has always been
more stress on description and analysis and much less
on directing and controlling phenomena. Nor should
one forget that the dominant research method of
anthropologists, participant observation, is relatively
time-consuming and expensive, as well as threatening
to find too many skeletons in the cupboard for some
authorities.

However, towards the end of the twentieth century
a change has taken place in the attitude of some
academic anthropologists and the practitioners in the
world of organizations. First of all, that world is
beginning, in a very cautious way, to realize that the
management of a modern organization is an excep-
tionally complex matter because of all the processes of
globalization, localization, internationalization, im-
migration, and virtualization. There is an ever-grow-
ing demand for theoretical and empirical knowledge
about such issues as what bonding, identification,
trust, and survival mean in the fragmenting and hybrid
organizations of today with their high pressure of
work and fast tempo of life. This calls for research into
how people go about their daily lives. Some anthro-
pologists have come to realize that this is an ex-
ceptionally interesting field of study, and that they
must drop their traditional reservations with regard to
companies and the issue of management.

See also: Industrial and Organizational Psychology:
Cross-cultural; Leadership in Organizations, Psy-
chology of; Leadership in Organizations, Sociology of;
Myths and Symbols: Organizational; Organizational
Climate; Organizational Culture; Organizations, Soci-
ology of; Ritual
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Organizational Decision Making

1. The Field

The field of organizational decision making (ODM) is
not easy to define. Those who engaged in a conceptual
definition have usually contrasted it with individual
decision making (Shapira 1997, Butler 1997), as ODM
entails multiple individuals—whereby issues of com-
munication and conflict may arise—and multiple
occasions over time and matters—thereby excluding
one-shot decisions among unrelated players. On theor-
etical (and philosophical) grounds the issue is tricky,
because individuals may not be such a unitary unit of
analysis as often taken for granted: there can be
conflict between objectives and ‘multiple selves’ also
within an individual (March and Simon 1958, Elster
1985). In addition, an individual may be a subject of
organizational decision making if he acts out of his
organizational role rather than on a private basis
(Barnard 1938). Finally, a multiperson system may
be conceived as a unitary actor, if on a problem at
hand its behavior can be modelized ‘as if’ it were a
homogeneous node of knowledge and preference
(Grandori 1995)—for example a firm in the context of
defining an alliance with other firms, or a functional
unit in the context of defining a new product with
other functions. On empirical grounds, in fact, organi-

zational decision making research has encompassed
both single-actor and multiple-actors situations, pro-
vided that decisions are taken in an organized context:
ongoing relations among actors (not instantaneous
transactions), acting for some purpose of effectiveness
(not just for leisure). Although traditionally research
has been focused on processes going on within the
institutional boundaries of complex actors (firms or
public administration bodies), the growing relevance
and interest in ‘interorganizational networks’ has
stimulated research on organizational decisionmaking
research also across those boundaries.

The main acquisitions in the field which will be
exposed here distinguish models concerned with the
‘logic’ or with the ‘politics’ of decision making, and
specify how they have contributed in understanding
how actors can solve and do solve problems of
knowledge acquisition and conflict resolution: how
organizational decision processes follow different pat-
terns according to the state of knowledge and to the
configuration of preferences, and cope with uncer-
tainty and diversity of interests.

2. The Logic of ODM

The history of thought on organizational decision
making did have a ‘big bang,’ with the ‘theory of
bounded rationality’ (Simon 1955). The theory was
developed in contrast with utility theory, the dominant
model of rationality available at the time, developed
especially in economics. The concept of bounded
rationality included several components and sub-
models. First, it pointed out that actors (either
individual or composite) on most problems cannot
acquire the information required for utility maxi-
mizing calculations, either because it is too costly or
because it is cognitively unfeasible to do so. Simon
then distinguished ‘structured’ from ‘unstructured’
problems. In a structured problem, the actor knows
what the relevant alternatives and the possible ‘states
of the world’ are, is able to foresee the consequences of
each combination of the two, knows what the value (or
utility) of these consequences is for him. Even if a
problem is structured, calculations of which action is
optimal can be suboptimal or unfeasible because of
computational complexity. As in the game of chess,
the number of possibilities to be taken into account
may be too high for the human (and computer)
information processing capacity. In unstructured
problems, the lack of knowledge—hence the state of
uncertainty—is more radical. The actor does not know
not only what the probabilities of payoffs are but even
what the relevant alternatives, or the relevant conse-
quences, or even the relevant objectives are. There can
be uncertainty on cause–effect relations as well as on
preferences (Thompson and Tuden 1959). In addition
there can be uncertainty even on what has been
observed, on what the ‘facts’ are. This state of
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knowledge has been called, in later research, ‘am-
biguity’ (Cohen et al. 1972) or ‘epistemic uncertainty.’
Second, Simon’s research program invited ‘to develop
a variety of models of decision processes based on
bounded rationality,’ which could claim to be pre-
dictive of observed behaviors in varying conditions of
information complexity. Simon outlined especially
one of these possible models, the ‘satisficing model’ of
search and choice. The simplest basic version of that
model states that actors will accept the first encoun-
tered alternative superior to a given aspiration level,
truncating search at that point. If it is difficult to find
acceptable alternatives, aspiration levels fall, if it is
easy they raise. In that version satisficing would
describe primarily a decision behavior capable of
generating ‘good’ solutions while reducing the costs of
search. A more ambitious heuristic version of satis-
ficing that would be able to solve some forms of
epistemic complexity can be and has been defined: an
actor formulates hypotheses about levels of result
which are judged acceptable according to preference
and reachable according to available knowledge;
search for alternatives which are supposed to generate
those results is started; either the objectives, the types
of alternatives, the types of consequences considered,
the cause–effect theories employed, or the observation
and evaluation procedures employed, can be adjusted
on the basis of experience (what proved to be possible
to observe and find in reality) (Grandori 1984).
Various other decision models, with claims of being
able tomanage even stronger conditions of uncertainty
and conflict, have also been formulated in other
strands of ODM research.

An ‘incremental model’ has been identified in
research on ODM in public administration (Lindblom
1959). A starting provocative empirical finding has
been that the best predictor of a year’s budget for a
program or activity in local government is the budget
of the previous year (Wildavsky 1964). In an in-
cremental process the decision system should be able
at least to discern where it wants to go: increase rather
than reduce production capacity, improve levels of
education, increase well-being. However, it can gen-
erate action without making use of theories on the
cause–effect relationships that regulate how the action
system works and changes. Rather it employs a ‘linear’
and automatic choice rule—try ‘incremental’ solutions
that differ marginally from those in use and learn
afterwards.

A ‘cybernetic model,’ built in the conceptual frame
of control theory, also relies heavily on ex post
learning, and more precisely on learning by reinforce-
ment (Steinbrunner 1974). A cybernetic decision strat-
egy implies only the following kinds of judgement: the
capacity to recognize situations (e.g. a configuration
of costs); the capacity to recognize performance gaps
with respect to a standard (works�does not work;
positive�negative); and possessing a repertory of
possible actions that are applicable to eliminate the

gap or respond to the situation, adjourned by a
principle of reinforcement (repeat successful action,
avoid previously failing actions). Processes that can be
described and predicted fairly well as cybernetic
processes range from some real-time unreflexive stim-
ulus–response motivation processes to some inno-
vation processes, especially the diffusion of observable
and codified technological and organizational innova-
tions.

A ‘garbage can model’ constitutes a limiting case
of decision making behavior, in which actions are
guided by the chance encounters between actors, with
an opening of attention at a certain time, and the
emergence of choice occasions (Cohen et al. 1972). It is
supposed to be relevant especially under ambiguity:
research using that model has typically been on
institutions or processes with ‘ambiguous’ goals or
highly unpredictable consequences (e.g., universities
and cultural institutions, career systems). Although it
has been seen as a provocative criticism of the means-
ends ‘determinism’ of rationalist models of ODM, the
actual finding of the ‘garbage can model’ is that when
ODM is not guided by clear knowledge and prefer-
ences, it is likely to be driven by a contextual
‘determinism’: choices are highly dependent on and
constrained by the distribution of work loads and the
time distribution of events (who is available for what
choice occasion at what time).

Descriptive empirical research focused on various
dimensions of ODM (see Butler 1997, Grandori 1995
for reviews)—e.g., ‘discontinuity,’ ‘cleavage,’ ‘comp-
lexity’—has generally supported the proposition that
the higher the level of uncertainty and the conflict
among interests becomes, the less comprehensive and
deductively ordered the logic of ODM becomes; the
less investment in ex ante knowledge acquisition and
the more reliance on ex post learning is made; the less
preferences are integrated and limited agreement is
sought on action.

Prescriptive comparative assessments of decision
strategies have also been elaborated in management
sciences. Empirically, in structural contingency re-
search, it had early been found that organization
structures tend to set decision premises and routines so
as to stimulate more optimizing and computational
decision processes in units dealing with structured
tasks and more heuristic and empirical approached in
unstructured situations. Theoretically, also building
on those results, prescriptive models for the selection
of decision processes as ‘strategies’ have been formu-
lated. In earlier applications of a contingency ap-
proach to decision behaviors (see Grandori 1984, for a
review) the decisionmodels available inODMresearch
have been ordered on continuums: from ‘closed
system’ (planned�maximizing) models to ‘open sys-
tem’ (adaptive�incremental)models; or from ‘analytic’
processes (based on calculation supported by formal
support and explicit knowledge) to ‘un-analytic’ (non-
calculative action driven by rules, conventions, and
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habits). Consistent with behavioral decision making
research conducted at the individual level, the problem
of strategy selection has been casted in those studies as
a trade-off between effort and accuracy, finding that
less calculative and comprehensive strategies become
superior as task complexity and environmental un-
certainty grows. Later, less deterministic ‘contingent
decision processing’ models have been proposed,
based on ‘decision failures’ analysis rather than on
one-to-one correspondences between information
states and decision strategies. In structured tasks any
decision strategies are applicable, in principle, and
strategy selection—as economists have often main-
tained—may be mostly a matter of information cost
reduction and effort–accuracy tradeoffs. However,
growing levels of uncertainty and of conflict among
interests rule out progressively deductive and com-
putational value maximizing strategies; theory-testing
problem solving heuristic approaches; and finally even
rule-driven noncalculative action approaches, leaving
increasing terrain to the effects of chance and con-
text—for reasons of lack of requisite knowledge and
logical ‘impossibility’ rather than for information cost
(which cannot be assessed anyway) considerations.

In the ODM research described so far, and also in
recent authoritative overviews (March 1994), decision
modes and strategies have been mostly seen as mu-
tually exclusive alternatives. Recently, however, a
more microanalytic view of decision processes as
combinations and configurations of a variety of
components and subrules has led to the possibility of
mixed decision strategies; even more, to assert that
some elements of each mode are necessary for any
other (Lindenberg 1990): the possibility of conscious
and critical decision making requires an embedding
frame, accepted by convention, or learned by the
experience of self or others; and building a model of a
decision situation always requires some heuristic
hypothesis testing, even in order to ‘optimize’ or in
order to apply ‘appropriate’ solutions. Among recent
trends in ODM, there has also been a tendency to
deepen the implications of the ‘cognitive revolution.’
ODM research has sought to inquire more deeply in
the processes of knowledge acquisition that frame
decisions. If the main innovation of bounded ration-
ality theory had probably been to analyze ODM with
a theory of search, rather than just with a theory of
choice, a subsequent and still actual challenge has been
to connect the logic of ODM with the theory of
knowledge. In organizational studies, this interest used
to be cultivated especially at the border of the ODM
field with organizational learning research and is now
re-emerging at its border with the ‘knowledge-based
theory’ of governance, with a main interest in the type
of cognitive processes and organizational mechanisms
which can sustain innovation. Research has also gone
back to the founding connections between cognition
and organization. In particular, there have been efforts
at connecting research in cognitive psychology on

heuristics and biases in decision making and ODM
and organization systems and structures (Shapira
1997). These works have cast some doubt on the
original intuition of bounded rationality theory in this
respect—organization is a mean of reducing the limits
of individual rationality—showing that organizational
dynamics, systems, and structures can amplify rather
than mitigate individual cognitive biases. A direction
for future research, then, can be to discriminate
between the conditions and the types of activities
under which the two opposite effects are more likely.

3. The ‘Politics’ of ODM

A different, although often connected, track of de-
velopment of ODM studies have been concerned more
with the problem of diverging interests and the relative
‘weight’ or power of actors holding them than on the
problem of knowledge. Often the starting point has
been a criticism of Simon’s ‘administrative man’ for
‘neglection’ of the political and strategic dimension
(Pettigrew 1973). American ODM research on the
politics of ODM has often contrasted organizational
actors’ power with organization system’s efficiency,
showing empirically that often the particularistic
objectives and interests of subunits have more weight
on the allocation of resources than the overall effec-
tiveness and efficiency objectives held by the central
agents of the system (Pfeffer and Salancik 1974).
European studies have considered actors’ power in a
somehow more positive light, casting the ODM
problem as ‘the integration of the many,’ as contrasted
with the ‘one actor theorem.’ Research conducted in
that perspective has been especially concerned with the
strategic use of uncertainty and the determinants of
the decision weight of organizational units and groups
(Crozier and Friedberg 1977, Hickson et al. 1971). It
has been argued and found that the relative influence
of organizational actors in ODM is a function of ‘the
control of critical uncertainties,’ of the degree of
substitutability, of the centrality in work and in-
formation flows, and of the perception and use of these
‘actors’ as bases of negotiation power.

As to the problem of how to govern pluralistic
ODM system, negotiation has received most attention.
Decisions have been seen predominantly as negotiated
actions, taken within negotiated ‘rules of the game.’
Other coordination mechanisms are, however, clear
contenders—and�or complements—to negotiation in
the governance of pluralistic and have also been
studied in strands of organization studies connected or
contiguous with ODM research systems (for a review
of the relevant literature and authors, see Grandori
1995). ‘Organizational democracies’, based on the core
mechanism of voting, constitute an alternative—if
problems are structured enough; constitutional orders,
regulated by the core mechanism of rules and norms,
are another, at least in stable systems of recurring
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actions; ‘loosely coupled systems’, in which decisions
are taken in a semiautonomous way and coordination
is ensured by varying mixes of buffers, codified
communication, or routinization of know-how may be
thought of as another governance arrangement, suit-
able for complex but stable action. ‘Organized anar-
chies’—‘unsegmented structures’ in which everyone is
free to address any problem and talk with any other
actor, with little horizontal or vertical specialization
constraint—would represent an extreme ‘governance’
form, in which there is no predefined pattern or
mechanism of coordination, viable under conditions
of extreme ambiguity and variability. These coor-
dination systems have been seen, again, mostly as
structural alternatives, each connected to some dis-
tinctive conditions of uncertainty and conflict of
interests. As for decision strategies, however, coor-
dination mechanisms could be assessed according to a
‘failure framework’ allowing for significant fungibility
and equifinality among mechanisms, at least under
simpler conditions. In fact, in a design perspective on
distributed ODM, there has been an increasing aware-
ness of the imperfections and paradoxes of any mode
of governance of large systems composed by actors
with differentiated knowledge and preferences. Al-
though the variety of forms of ‘poliarchy’ mentioned
above provide alternatives to the demonstrated fail-
ures of both market and hierarchical mechanisms in
conditions of information complexity (Miller 1992),
the limits of distributed decision making systems have
also been examined. These systems are more costly—
as to communication and integration costs, control
losses and costs of delay—and their behavior is weakly
predictable or more ‘indeterminate’ as far as there are
usually many equilibria in such organizational games.
Interestingly, in these contributions on ODM, mainly
rooted in economics, a frequently recommended sol-
ution to the dilemmas of poliarchic governance is the
institutionalization of framing norms and rules, which
reduce the ‘degrees of freedom’ in actors’ preference
variance and enhance the predictability of behaviors;
i.e., the embedding or blending of rational choice
(more or less behavioral) with the suspension of critical
judgement and ad hoc calculation in certain zones of
action.

Among other recent trends in the ODM field—as to
the modes for ‘integrating the many’—there are signs
of a growing concern for the equity dimension. The
use of the concept of power has declined in studies of
ODM, and the use of concepts of equity and organi-
zational justice have gained terrain as the required
complements to the notions of organizational effec-
tiveness and efficiency in decision making. This may be
seen as a healthy turn, as far as equity criteria are more
precise and by definition fairer than power criteria.
In addition, fairness criteria are logically necessary if
the problem of governing pluralistic decision systems
is tackled as in a prescriptive stance—how to devise
superior arrangements for multiple actors—rather

than just in a descriptive stance—how do multiple
actors take decisions in organized settings.

See also: Bureaucracy and Bureaucratization; Com-
petitive Strategies: Organizational; Conflict: Organi-
zational; Corporate Culture; Design and Form:
Organizational; Group Decision Making, Social
Psychology of; Group Processes in Organizations;
Information and Knowledge: Organizational; Inno-
vation: Organizational; Intelligence: Organizational;
Intelligence, Prior Knowledge, and Learning; Leader-
ship in Organizations, Psychology of; Leadership in
Organizations, Sociology of; Learning: Organization-
al; Organization: Overview; Organizational Behavior,
Psychology of; Organizational Change; Organization-
al Decision Making; Organizations, Metaphors and
Paradigms in; Organizations, Sociology of; Organiza-
tions: Unintended Consequences; Rational Choice
and Organization Theory; Strategic Intelligence; Stra-
tegy: Organizational; Technology and Organization
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A. Grandori

Organizational Errors: Catastrophic

While it has always been possible for organizations to
make errors, only in recent times has it been possible
for them to make errors that can have absolutely
staggering outcomes for organizations and their
environments. Such errors are the normal con-
sequences of technological development and increas-
ing organizational interdependence, both locally and
globally. In the latter part of the twentieth century
science and technology introduced and identified a
new type of human-made error: low probability events
with enormous consequences. Examples of such errors
are nuclear reactor accidents at Three Mile Island and
Chernobyl, the industrial tragedy at Bhopal, the
Exxon Valdez accident, and the collapse of Baring’s
Bank.

Only recently have social scientists focused on
organizational predilections toward making error or
insuring reliability. Some researchers look for causes
of major catastrophes, while others focus on situations
that could go badly but which haven’t. Both are
looking for the kernels of organizational processes
that produce disaster and contribute to highly reliable
performance. The purpose of this article is to
summarize their main contributions.

1. Three Approaches to the Study of
Organizational Catastrophe

There are three approaches to identifying processes
that can result in organizational catastrophe. The first
is human factors research born from the man machine
interface problems identified during World War II.
This approach combines the methodologies of engi-
neering and experimental psychology and is now in its
third research generation. The first generation is
referred to as ‘knobs and dials’ human factors and

dealt initially with man–machine interfaces in aviation
(though it spread quickly to other industries). The
second generation focused on the cognitive nature of
work. The shift in emphasis was driven by tech-
nological innovation in the late 1960s and 1970s, in
particular the development of computers. Most of
the work of the first two generations focused on the
design of specific jobs, work groups, and related
human–machine interfaces to obtain reliable and safe
performance. Neither generation was even remotely
interested in organizational maladies that might affect
performance. The emerging third generation, macro-
ergonomics, concentrates on the overall organization
machine interface.

The second approach is themultidisciplinary science
of risk analysis, born in the 1970s. The foundation of
this science lies in the musings of the seventeenth
century French monk, Blaise Pascal. He proposed a
rigorous approach to thinking about the unfolding of
future events called probability theory. Probability
theory enables analysts to quantify the odds of two
different events occurring and then compare them.
Probabilistic risk assessment (PRA) models abound
and are very good at predicting events that occur with
some regularity in large samples or in populations.
While their practitioners often use these models to
predict infrequent events, they are not very good at it.
Further, the scientists with engineering and statistical
backgrounds who use them typically are not interested
in organizational processes, and thus, fail to include
organizational variables.

The third approach is that of behavioral researchers
(psychologists, sociologists, and political scientists),
who examine organizations, using various methods
including observations, surveys, and archival data
collection. The first people in this arena were accident
researchers and analysts who most frequently took a
‘name and blame’ the operator perspective (because
then they could focus on dismissal and�or training).
However, the next set of researchers interested in why
organizations fail took a larger perspective and
attempted to identify organizational processes that
contribute to catastrophic error. It soon became clear
that errors are usually caused by a combination of
organizational failures.

2. Psychological Approaches to Understanding
Catastrophe

Among the first of these was Turner (1978). His
conceptualizations were based on his analysis of a
large number of disasters. Before Turner’s work,
disaster investigations focused on the impacts of
disaster. The only people interested in preconditions
were engineers who were solely interested in technical
determinants of technical failures. Dispelling the
theory that disasters are ‘bolts from the blue,’ Turner
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introduced the notion of incubation periods leading to
disaster and identified some components of incu-
bation. These included organizational culture, the
intertwining of formal and informal communication
processes, hierarchy, power, and the fact that decision-
making suffered from bounded rationality. Turner
used catastrophe theory to explain disasters as abrupt
transitions, particularly focusing on discontinuities in
information. This kind of discontinuous process has
been noted by a number of other researchers.

At a more microlevel, Helmreich and co-workers’
early research focused on commercial aviation safety
and flight deck team performance. Recently, they
examined teams in operating rooms. They identify
individual and team factors that influence perform-
ance, and they situate their teams within the design
and equipment environment of the operating
room (Helmreich and Schaefer 1994). Given their
social psychological perspective, it is not surprising
that these researchers find that interpersonal and
communication issues are responsible for many
inefficiencies, errors, and frustrations.

3. Sociological Approaches to Understanding
Catastrophe

After the Three Mile Island tragedy in 1979 the
United States President’s Commission on the Accident
decided to invite social science input into what
threatened to be an entirely engineering oriented
investigation. That invitation lead to the publication
of Normal Accidents: Li�ing with High Risk Technol-
ogies by Perrow (1984). Perrow added to the Three
Mile Island story archival analyses of petrochemical
plants, aircraft and airways, marine systems, and other
systems. He introduced the term ‘normal accident’ to
signal that, in systems like Three Mile Island’s,
multiple and unexpected interactions of failures are
inevitable. Perrow noted that as systems grow in size
and in the number of diverse functions they serve, they
experience more incomprehensible or unexpected
interactions among components and processes.
Among these are unfamiliar sequences of activity, or
unplanned and unexpected sequences that are either
not visible or not immediately comprehensible. The
problem is accentuated when systems are coupled
tightly, that is, they incorporate numerous time-
dependent processes, invariant sequences (A must
follow B), and little slack. When complexity and tight
coupling combine, the likelihood of a normal accident
increases.

James Short’s 1984 presidential address to the
American Sociological Association was one of the first
highly visible treatments of risk in sociology. Short
and Clarke (1992) collected a set of authors who made
and continue to make seminal arguments about
organizations and the dangers they create. Over the
years Clarke has stressed repeatedly the ambiguous

nature of risk and danger, as has Karl Weick. Clarke’s
recent book (1999) focuses attention on the symbolic
representations organizations use to justify high-risk
systems.

4. High Reliability Organizations

Also in 1984 a group of scholars at the University of
California at Berkeley formed a loosely-knit con-
sortium with a few scholars from other universities to
examine organizations that appeared susceptible to
adverse error but that seemed to operate without
major incidents. They called them ‘High Reliability
Organizations’ (HROs). This group does not contend,
however, that these organizations cannot get into
serious trouble. They began by using a behavioral
observational approach, and by examining the United
States Federal Aviation Administration’s air traffic
control system, a well-run nuclear power plant, and
the United States Navy’s carrier aviation program.
The purpose of the research was to identify organ-
izational processes that result in high reliability
operations.

The group’s early findings (see Roberts 1993)
underscored the point that operator errors can be
reduced and organization contributions can be kept
separate if good design and management techniques
are followed. An example is the simultaneous launch
and recovery of aircraft aboard an aircraft carrier.
Good design and management results in these pro-
cesses being separated physically from one another.
This requires that ‘(a) political elites and organiza-
tional leaders place high priority on safety and
reliability; (b) significant levels of redundancy exist,
permitting back up or overlapping units to compensate
for failures; (c) error rates are reduced through
decentralization of authority, strong organizational
culture, and continuous operations and training; and
(d) organizational learning takes place through a trial-
and-error process, supplemented by anticipation and
simulation’ (Sagan 1993).

While members of the group no longer work
together many continue to develop theories about,
and do further empirical work in, high reliability
organizations and in organizations that have, sadly,
broken apart. They have also examined many more
successful and unsuccessful organization, including
the commercial maritime system, medical settings, the
commercial airline industry, non-US nuclear power
plants, community emergency services, and banking.
One stream of the work examines our gradual loss of
control of information systems. Rochlin (1997) calls
this the computer trap and identifies its components.
Another stream (Roberts et al. 1994) looks more
specifically at how decisions must migrate around
organizations to the people with expertise rather than
formal or position authority, and the structural
processes that unfold as the organization enters
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different evolutions. This work finds, contrary to
Perrow, that both tightly and loosely coupled organ-
izations are subject to massive failure if they are tightly
or loosely coupled at the wrong time.

A further stream of research (Grabowski and
Roberts 1999) examines systems of interdependent
organizations and is interested in whether the current
mania for virtual and other temporary organizations
can appropriately manage in situations demanding
highly reliable operations. Larger interdependent
systems do not necessarily produce new problems, but
they offer more opportunities for old problems to crop
up simultaneously. Afinal streamof the high reliability
research attempts to integrate its theoretical devel-
opment with the main stream of organizational theory
(Weick et al. 1999).

Sagan (1993) argued that what he calls ‘normal
accidents theory’ and ‘high reliability organizations
theory’ are separate theories, and in the case of nuclear
armament finds high reliability theory wanting. That
comparison seems a bit odd since ‘normal accidents
theory’ talks about the inevitability of accidents and
‘high reliability theory’ talks about creating conditions
to reduce the probability of accidents. The two
conceptualizations should be complementary and
Sagan’s test ground for reaching his conclusion is an
arena in which there have been no serous accidents.
More recently, Sagan (1995) pits the political science-
derived theory about why more nuclear arms are
better against organizational theory which says if an
organization can make errors it probably will. After
all, nuclear weapons are controlled (and sometimes
not controlled) by organizational processes, and to the
extent these break down there is no assurance we can
manage nuclear weapons safely.

5. Other Research on Organizational
Catastrophes

At the same time the high reliability project was
getting under way, and in 1984, Shrivastava (1987)
examined the world’s most severe industrial accident,
to that date, Union Carbide’s chemical plant accident
at Bhopal. He found that the Bhopal accident was
caused by a complex set of factors: human (e.g.,
morale and labor relations), organizational (e.g., the
plant’s low importance to the parent company, mis-
takes the parent company made in establishing the
plant, and discontinuous plant top management), and
technological (design, equipment, supplies, and
procedures). Together he called them ‘HOT’ factors.

In her 1996 analysis of the Challenger launch de-
cision, Vaughan (1996) uncovered an incremental
descent into poor judgment supported by a culture of
high-risk technology. The culture included, among
other things, the fact that flying with known flaws was
normal, as was deviation from industry standards.
Deviations were normalized so they became accept-

able and nondeviant. This occurred within a structural
secrecy. Vaughan defines structural secrecy as ‘the way
patterns of information, organizational structure,
processes and transactions, and the structure of
regulatory relations systematically undermine the at-
tempt to know and interpret situations in all
organizations’ (1996).

One group of behavioral researchers focuses on
crisis prevention or crisis management. While they
make ameliorative prescriptions they have also un-
covered additional processes that contribute to crises
or their prevention. In Europe this group is lead by
Reason and Rasmussen. Reason (1997) begins with a
model (the ‘Swiss cheese’ model) of defense. Organ-
izations build layers of defense. In an ideal world the
layers are all intact, allowing no penetrations by
accident trajectories. In the real world each layer has
weaknesses and gaps, which can be conceived of as
holes in each of a number of horizontal planes of
defense. These holes are in constant flux, rather than
being fixed and static. Occasionally they line up with
one another and the bullet that penetrates them causes
an accident. The holes are created by both active and
latent failure. Defenses in depth have made modern
organizations relatively immune to isolated failures
but such defenses are also the single feature most
responsible for organizational accidents.

Reason points out that errors and rule violations
committed by those at what he calls ‘the sharp end’ of
the organization (i.e., the operational end) are com-
mon contributors to organizational accidents but they
are neither necessary nor sufficient accident causes. He
notes that proceduralizing jobs is one way organiza-
tions attempt to reduce risk. The degree to which jobs
can be proceduralized depends on where they are in
organizations. Higher level jobs are more difficult to
proceduralize than lower level jobs. There is usually a
trade-off between procedures and training, the more
training an individual has the less likely their job is to
be proceduralized.

Rasmussen et al. (1994) build on Reason’s thinking
by focusing on three levels of human performance he
labels skill-based (SB), rule-based (RB), and know-
ledge based (KB). Errors can occur at any of these
levels. Reason then summarizes the varieties of rule-
based behaviors and how they can lead to organ-
izational accidents. He begins by asking the question,
was the task or situation covered by procedures or
training? If not improvisation occurs which is know-
ledge based. In this situation there is a better than 50
percent chance of mistakes. If the procedures and�or
training are appropriate and they were followed as
intended there is a high probability of successful
performance. If the procedures are inappropriate to
the task at hand latent failures are likely. If they were
not followed as intended mistakes are likely to occur.

Taking a different perspective, Lagadec (1993), also
European, focuses on preventing chaos in crisis. He
states that a crisis situation is like a kaleidoscope, if
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you touch its smallest element, the entire structure
changes. Crises involve large-scale, destabilizing
breakdowns that degrade exponentially. Such events
begin to find echoes in their contexts. They feed on all
the problems and instabilities present in their contexts.
Crisis situations have the following components:
initial destabilization and defeat, late or poorly pro-
cessed warning, massive and shattering challenge,
completely unfamiliar events, insufficient or faulty
warning systems, individual inertia, sluggishness of all
administrative operations, saturated operators, weak
warning signals, mental stumbling blocks, and des-
perate struggling not to admit something could be
wrong.

The organizational impediments that hamper
emergency action include the absence of prior reflec-
tion (thinking about what could happen), stupefying
organizational gaps (no one feels qualified to take
charge), no emergency plans or imaginary capacity, a
wealth of defiance, and typical mistakes and behaviors
that include imprudent, uncooperative, and hostile
behavior. Lagadec focuses on how to manage crises
and how to develop a learning process for individuals,
teams, and organizations involved to prevent crises.

In the United States, Pauchant and Mitroff (1992)
have investigated crises and crisis preparedness for
many years. They present a four layered onion model
of crisis management. The outer layer comprises an
organization’s strategies for crisis management. It
usually does not have any. Level three evaluates how
well the everyday operating structure of the orga-
nization contributes to or inhibits crisis and examines
how symbolic functions, such as the organization’s
formal structure, reveals the perceptions of its mem-
bers.Level twoaddressesanorganization’sculture,and
level one the subjective experiences of those who form
the organization.

6. Summary

In sum, there are a variety of perspectives about the
antecedents to organizational crisis. Many different
roads are taken and there is little move toward
consensus. Of only peripheral interest to organiza-
tional researchers are the statistical and human-factors
approaches. Turner’s (1978) groundbreaking work in
the United Kingdom provides the springboard for
organizational researchers. This was followed by a
number of disparate approaches by primarily US
based researchers, complimentary with work done in
Europe. Finally, there is a group of researchers more
interested in crisis management. All of these writers
have taken the organization or groups in it as their
units of analyses, though many have alluded to larger
interdependent systems. Only recently have re-
searchers attended the larger system in which organ-
izational errors occur because of things that happen
within systems of organizations. An example of this is

the nuclear reactor accident at Chernobyl in which
reactor problems were embedded in a culture of
secrecy, and a system that selected top level managers
based more on their political affiliations than their
expertise.

See also: Accidents, Normal; Competitive Strategies:
Organizational; Conflict: Organizational; Corporate
Culture; Environmental Challenges in Organizations;
Information and Knowledge: Organizational; Inte-
lligence: Organizational; Intelligence, Prior Know-
ledge, and Learning; Leadership in Organizations,
Psychology of; Leadership in Organizations, Soci-
ology of; Learning: Organizational; Organizational
Behavior, Psychology of; Organizational Change;
Organizational Decision Making; Organizations,
Sociology of; Organizations: Unintended Consequ-
ences; Rational Choice and Organization Theory;
Rational Choice Explanation: Philosophical Aspects;
Risk, Sociological Study of; Risk, Sociology and
Politics of; Strategic Intelligence; Strategy: Organ-
izational; Technology and Organization
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Organizational Size

The ultimate definition of organizational size is the
sum total of social resources the organization has ac-
quired from its environment. These resources include
knowledge, power, wealth, people, and legitimation.
Early in the history of the science of organizations,
size usually meant the number of people employed.
This no longer suffices, as will be shown.

Size has been one of the most commonly used
variables in organization studies. Intuitively, size is
easy to grasp and it is easy to consider its influence
upon organizational behavior. Debates about the role
of size have contributed to the development of
organization studies as a scientific discipline.

It was Weber who stimulated empirical studies of
organizations, especially after 1946, when an English
translation of some of his work appeared as From Max
Weber: Essays in Sociology (Weber 1949). Early
studies were case studies and focused on a single
organization or a part of an organization at a time
(e.g., Selznick 1949, Gouldner 1954, Blau 1955); hence,
size was outside of their concerns. But size did become
a major focus after comparative studies came into
being, and once a common framework and a set of
instruments for measuring organizational variables
had been created. Studies of multiple organizations, or
comparative studies, found much variation in organ-
ization structure, begging the question of why, and
what, is responsible for the variation.

Three camps emerged. One emphasized size purely
on empirical grounds, the second suggested tech-
nology partly for ideological preference, and the third,
culture, speculation, and romanticism.

Size as a possible determinant of structure is easy to
understand. Structure is plausibly a function of how
many people work in an organization. Division of
labor must presume the presence of a certain minimum
number of persons, or there could be no division of
labor. Hierarchy of authority or centralization, too,
must assume there are enough people to have a
hierarchy. The same is true of such other structural
variables as formalization and stratification.

The emergence of the technology camp is best
understood within the political context of a resurgence
of Marx in the 1960s in academia in North America.

One of the important notions of Marx was worker
alienation enhanced by increasing technological
sophistication, and bureaucratization in modern
society. Blauner (1964) tested this idea with North
American data and argued that worker alienation
varied by the type of technology used by the industrial
organization. The implication was that technology
affected worker alienation through the medium of
organization structure; hence, technology is an impor-
tant determinant of structure. Another study, quite
independent of Blauner, demonstrated that the type of
technology used by the organization called for its own
appropriate structure, and when it deviates from the
appropriate structure, the organization proves to be
unsuccessful (Woodward 1965). Fanning the popu-
larity of the technology camp, Perrow (1967) gave
it some theoretical rationale, suggesting that the
variability of the raw materials to be processed by
the organization dictated the type of technology to
be utilized, hence the organization structure.

The culture camp had its semistart in the work of
Abegglen (1958) which suggested that in non-Western
societies there could be other ways of organizing
business concerns than was thought appropriate in the
West. Crozier (1964) gave this camp a boost when he
attempted his cultural analysis of the French organiz-
ations he had studied and analyzed. He said that those
who were in the organizations he studied were French,
hence carriers of French culture, with its own ‘per-
manent French culture traits.’ The culture which
organization members bring into the organization
would shape its structure and would help in under-
standing its behavior. Meyer and Rowan (1977), and
more directly Hofstede (1980), called for attention to
culture in organization studies. The emphasis of the
culture camp, however, was on values of people and
did not include either organizational size or tech-
nology. Some work arising out of this camp appears to
deny the possibility of the science of organizations
(Osigweh 1989).

The most commonly used indicator of organiza-
tional size has been the number of employees of the
organization. Early work predating the size vs.
technology controversy but using size as an inde-
pendent variable attempted to predict the admin-
istrative ratio, or the percentage of personnel doing
administrative work. A simple model depicting a
positive effect of personnel size on administrative ratio
was confirmed with school district data from Cali-
fornia (Terrien and Mills 1956). Anderson and War-
kov (1961) added complexity as another independent
variable when the above model was not supported by
their data from Veterans Administration hospitals in
the USA. Later studies confirmed a positive effect of
complexity and a negative effect of size on admin-
istrative ratio. The negative effect of size on percentage
administrative personnel has been shown in studies of
the optimal supervisory ratiowhen the tasks of persons
to be supervised are similar, and the number of persons
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the supervisor can supervise effectively comes down
when their tasks are varied and require expert skills
and knowledge (Woodward 1965).

Studies on the relationship of size with structural
variables have shown interesting results. While Weber
was thought to have expected positive relationships
among hierarchy of authority, system of rules and
procedures, and division of labor (Hall 1963), and
Hage (1980) depicts, in his axiomatic theory, centraliz-
ation and formalization as being associated positively
with each other, empirical studies have shown in-
consistent results in the relationship among structural
variables and size. Hage uses complexity instead of
Hall’s division of labor or Aston’s specialization, and
his complexity is qualitatively different from division
of labor and specialization. Complexity includes ele-
ments of knowledge and qualifications, and is expected
to be associated negatively with centralization and
formalization.

Aston’s studies found a positive effect of size to
specialization and formalization, and a negative one
to centralization. Blau and Schoenherr (1971) re-
ported similar results. A replication of the Aston study
with 50 factories in Japan found similar results
(Azumi et al. 1979). Consistent with these results,
centralization has been found to be associated nega-
tively with formalization. This led Blau and Schoen-
herr to speculate that centralization and formalization
are alternative ways of control in which more formal-
ization permits delegation of authority to lower levels.
A more recent study of a nationally representative
sample of organizations (Kalleberg et al. 1996) reports
negative relations of size and bureaucratization, and
size and centralization, and positive relations between
size, differentiation, and formalization.

Those who are most commonly identified with the
size camp were the Aston group (Pugh et al. 1969,
Hickson et al. 1969) and Blau (1970) and his associates,
who used the number of fulltime employees as an
indicator of size. For the Aston group, size is one of
their ‘contextual’ variables, or social resources, that
are drawn in from the environment to the organiza-
tion. Some have used the number of participants in the
organization as an indicator of size, raising the issue of
organizational boundaries, where some would include
students as part of organization size, while others
would exclude them as clients.

Kimberly (1976) suggested that there are four
components to size: physical capacity (e.g., plant
capacity, number of beds in a hospital, etc.); number
of personnel; organizational inputs or outputs; and
discretionary resources available (e.g., assets, wealth,
university endowment). Before the appearance of the
Kimberly article, most empirical studies of organiz-
ations had used personnel size as indicator of size.

The Aston group were unable to replicate the
Woodward study: They found that the influence of
technology was limited to workflow. One of the more
consistent findings after Aston has been the positive

relationship between size and what they called ‘struc-
turing of activities,’ especially specialization. Blau
(1970) created a ‘formal theory’ linking structural
differentiation, administrative economy, and over-
heads. Increasing size is the cause of differentiation in
this scheme, and differentiation has two faces: On the
one hand it creates subunits in each of which people
tend to do similar tasks, hence requiring relatively few
supervisors; and on the other hand, the subunits
created tend to engage in different tasks, which
requires more supervisors or coordinators. Thus,
differentiation promotes intra-unit similarity and
inter-unit diversity. The former reduces administrative
cost, while the latter increases it and feeds back
negatively on the differentiation process.

The issue of size vs. technology has declined in
importance as some researchers have moved to com-
bine elements of both to come up with new variables
such as task scope (Hage 1980) and scale (Azumi et al.
1983).

Some of the major criticism of the size camp came
from Argyris (1972), who questioned whether in-
creasing size actually causes differentiation, and Ald-
rich (1972a and 1972b), who suggested that size is a
dependent variable of structure. One lesson that has
been learned from the size vs. technology controversy
is that any attempt to find one determinant of structure
is likely to fail.

So what has become of organizational size as a
variable for organization science? The issues sur-
rounding structure, its variety, what may determine it,
and its effects on organizational processes and perfor-
mances have continued to evolve. Organizational size
continues to be a commonly used variable, but it no
longer has the passionate focus it once had.

See also: Design and form, organizational; Organiz-
ation, general
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Organizations and the Law

Scholarship on organizations and the law addresses
the relationship between formal organizations—such
as private businesses, public agencies, and nonprofit
associations—and the legal institutions that govern
them. Since both organizations and law receive sep-
arate treatment elsewhere in this encyclopedia, this
article concentrates solely on the connections between
the two. These connections, however, are elaborate
and diverse, and different research traditions have

explored different territories along three cardinal
dimensions. First, separate bodies of scholarship
address the relationship between organizations and at
least three distinct aspects of law: (a) legal venues as
facilitative arenas of organizational interaction (es-
pecially disputing), (b) legal precepts as regulative
codes of organizational conduct, and (c) legal defi-
nitions as constitutive typologies of organizational
experience. Second, these various aspects of the legal
environment each involve multiple causal orderings:
Law not only shapes organizational activity, but
organizational activity simultaneously shapes law—
and at times both take shape together. Third, for each
aspect and each causal order, the relevant mechan-
isms may operate either through material rewards and
penalties, or through cultural morals and meanings, or
through complex mixtures of the two. The following
pages examine the various images of organizations
and the law that lie at the intersections of these
multiple dimensions.

1. Intellectual History

1.1 Classical Roots

Classical social theorists saw organizations and the
law as closely linked. To Marx (e.g., 1971a, 1971b),
capitalist organizational structures provided the
economic premises for ‘bourgeois law,’ with its cha-
racteristic coupling of formal individual rights—
especially rights of property and contract—and
repressive police interventions against the working
class. To Durkheim (1964), society’s evolution from a
unified to a specialized division of labor (and the
corresponding shift from communal to limited-pur-
pose organizations) generated a parallel evolution in
law, from punitive demonstrations of shared outrage
to restitutive compensations for individualized dam-
ages. To Weber (1978, pp. 654–58, 956–1005), both
modern organizations and modern law drew legit-
imacy from a shared ‘legal-rational’ reliance on pre-
planned, explicit, impersonal rules; as a result,
both embodied similar tensions between respon-
siveness and predictability, and between autonomy
and domination.

1.2 Mid-century Re�i�al

Despite these early linkages, subsequent scholarship
on organizations and on law developed for the most
part independently. A few theorists (e.g., Hurst 1964)
attempted to bridge the gap, but most research in each
tradition remained oblivious to the other. Since
the mid-twentieth century, however, the separation
between organizational and legal studies has become
increasingly untenable. Organizations form through
the legal act of incorporation, and they dissolve
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through the legal act of bankruptcy. In between, they
raise capital under securities law, hire employees under
labor law, and exchange goods and services under
contract law. Law, for its part, arises from the
demands of organizations, and it topples under pres-
sure from organizations as well. In between, it de-
velops meaning through organizational compliance,
receives enforcement through organizational litiga-
tion, and encounters limits through organizational
recalcitrance. Moreover, the organizational and legal
worlds have become increasingly intertwined over
time, as organizations face rising levels of litigation,
regulation, and certification, and as law confronts an
ever more bureaucratized society.

In the light of these affinities, a reconciliation
between organizational and legal studies was perhaps
inevitable, and by the mid-1960s, the early signs of
convergence were beginning to emerge. Three lines of
scholarship contributed to this rapprochement: a
political-science literature on regulation, a sociology
literature on legalization, and an economics literature
on transaction costs.

1.2.1 Studies of regulation. First, from political sci-
ence (and to a lesser extent from economics and so-
ciology), a number of researchers became interested
in the relationship between regulatory agencies and
the industries those agencies supposedly oversaw
(e.g., Bernstein 1955, Stigler 1971). Although many
such investigations started with the assumption that
well-chosen penalties could deter organizational
wrongdoing, the empirical evidence suggested a more
gloomy image: Industries often appeared to ‘capture’
their regulators, resulting in legal rules that limited
competition and preserved prevailing practices,
rather than imposing reforms. Moreover, even when
agencies did attempt to regulate in the public interest,
regulated organizations were less likely to be deterred
from wrongdoing than to be impelled toward
evasion.

1.2.2 Studies of legalization. The pessimism of the
regulation literature was counterbalanced by a
second body of research, originating from sociology.
Examining the emergence of disciplinary hearings
and other law-like procedures in the workplace,
Selznick (1969) suggested that administrative and
political pressures could lead organizations to de-
velop internal practices that drew upon the public
legal order for models of fairness and objectivity.
Over time, these introjections of ‘legality’ tended to
become institutionalized—both within organizations
as formal policies and procedures, and outside organ-
izations as doctrines and statutes protecting
employee rights. Such legalization, Selznick ar-
gued, held the potential to transform organizations

from authoritarian hierarchies into normatively-
constrained polities, thereby limiting official power
and securing substantial ‘citizenship’ rights for lower-
level participants (see Legalization).

1.2.3 Studies of transaction costs. In contrast to the
literature on regulation and legalization, a third
body of scholarship, emerging primarily from econ-
omics, downplayed concerns about making organiz-
ations more socially responsible and focused instead
on making them more efficient. Drawing heavily on
the work of Coase (1937) and Williamson (1975), this
tradition linked law and organizations through a set
of general arguments about the costs and benefits of
‘hierarchical governance structures,’ whether legal
rules or organizational policies. Because human
beings are ‘boundedly rational’ (i.e., unable to antici-
pate all future contingencies) and ‘opportunistic’
(i.e., prone to self-interested dishonesty), certain
exchanges will exhibit sizable ‘transaction costs’ in
the market: detailed contracts will be difficult to write
and enforce, and consequently hierarchical authority
structures may prove more efficient than open trad-
ing. Since organizations and laws represent alterna-
tive forms of hierarchical governance, this analysis
speaks equally to concerns about when the legal sys-
tem should intervene in market activity and to con-
cerns about when organizations should internalize
market exchanges (see Transaction Costs and Prop-
erty Rights).

2. Current Scholarship

In recent years, these three traditions have spawned a
resurgence of scholarship on organizations and the
law. This resurgence spans the disciplines of political
science, sociology, and economics, with offshoots
extending into traditional legal and managerial
studies. This section reviews the state of this emerging
literature, with emphasis on the three major aspects of
the legal environment introduced above. Following
Edelman and Suchman (1997), these are designated
the ‘facilitative,’ ‘regulative,’ and ‘constitutive’ legal
environments, respectively.

2.1 Law as an Arena of Interaction

At its most passive, the legal system simply provides
places, personnel, and procedures to accommodate
organizational interactions that might otherwise occur
elsewhere. The archetypal manifestation of this ‘facili-
tative’ aspect of law is the lawsuit: organizations
routinely employ litigation to open or defend markets,
to attack or protect reputations, to reveal or conceal
information, and so on. Courthouses are not the only
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relevant legal facilities, however. Parallel activities
arise in other venues as well; for example, or-
ganizations use Freedom of Information requests as
vehicles for corporate espionage. The unifying theme
is that, for better or worse, legal forums provide a
crucial public infrastructure for organizational acti-
vity, not unlike marketplaces or convention centers.
Consequently, while most studies of facilitative law
portray organizations as the active players and the
legal system as merely the passive arena, most also
acknowledge that the contours of this arena may
determine the course of the game.

While contemporary legal systems provide facilities
for a wide array of organizational activities, the
existing literature focuses almost exclusively on dis-
puting—primarily through traditional litigation, but
also through ‘alternative dispute resolution’ (ADR;
see Mediation, Arbitration, and Alternati�e Dispute
Resolution (ADR)) techniques, such as mediation and
arbitration (see Dispute Resolution in Economics;
Litigation) The best available evidence suggests that,
in the USA at least, litigation rates have risen
dramatically since the early 1970s, largely owing to an
increase in the frequency with which business organ-
izations sue one another. Alongside this rise in
litigation, however, there has also been a substantial
growth in the prevalence of ADR procedures, which
proponents claim can curtail the cost, delay, and
adverse publicity of conventional adjudication. The
resulting climate has been described as one of ‘process
pluralism’ (Lande 1997), with an elevated level of
overall disputing activity accompanied by a reduced
degree of courtroom centrality.

2.1.1 Facilitati�e law as independent �ariable. Most
scholarship on these trends emphasizes the role of
law as an independent variable: changes in the con-
tours of legal forums, researchers argue, produce
changes in the behaviors of organizational actors.
Because much of this literature emerges from policy
debates over litigation reform, investigation generally
centers on whether particular procedural rules elicit
or suppress lawsuits, and on whether changing rates
of litigation exert positive or negative influences on
nonlegal organizational activities. Standing-to-sue
doctrines, class-action requirements, and contingency
fee arrangements have all attracted attention as deter-
minants of litigation behavior, and rising litigation
has, in turn, received blame for a wide variety of sys-
temic side-effects, including increased insurance use,
elevated bankruptcy rates, and a societal under-
supply of high-risk innovation. At the same time, a
more up-beat literature on ADR asserts that the grow-
ing burdens of full-dress litigation have sparked mana-
gerial interest in nonjudicial alternatives, and that the
resulting shift in dispute processing has eased work-
place tensions and strengthened ongoing business rela-
tions. Other commentators, however, have noted that

litigation may serve the salutary purpose of promot-
ing corporate social responsibility, and that ADR, in
contrast, may cool out genuine grievances and under-
cut public debate.

Research on the link between forum structure and
disputing behavior generally adopts a materialist
orientation, examining how legal procedures affect the
concrete costs and benefits of various organizational
actions. If litigants enter court strategically, then the
‘house rules’ should determine both the attractiveness
of the arena and the moves of the players. In addition
to such obvious factors as expense, delay, and the
magnitude of awards, litigation rates should be par-
ticularly sensitive to the predictability of trial out-
comes, since rational parties will generally prefer to
settle their disputes out of court, if both sides have
similar expectations about the results of a trial (Priest
and Klein 1984). The most efficient judicial system, in
this view, would be one in which the predictability of
legal procedures encouraged disputants to resolve
most matters through private negotiation, leaving the
courts free to decide genuinely contested points of law
with as little expense and delay as possible.

Recently, however, a number of culturalist research-
ers have borrowed from the literature on individual-
level disputing to suggest that such rational-actor
analyses may provide only a partial account, at best.
Even among sophisticated business organizations,
legal disagreements often comprise substantial ex-
pressive and symbolic elements, and these cultural
factors may play as great a role as rational profit
maximization in determining organizational disputing
behavior. Thus, where materialists see litigation as
‘economic competition by other means,’ culturalists
emphasize the relationship between law and ‘softer’
organizational phenomena such as alliance formation,
community building, and reputation management.
This perspective is particularly common in studies of
ADR, which highlight the ability of dispute processing
institutions to preserve or disrupt relationships, to
harmonize or polarize viewpoints, and to privatize or
publicize disagreements.

2.1.2 Facilitati�e law as dependent �ariable. Along-
side these analyses of how legal arenas shape organiz-
ational behavior, a handful of studies have reversed
the causal arrow, to explore how organizational
behavior shapes legal arenas. As the transaction-cost
tradition suggests, law is only one of many govern-
ance mechanisms, and if litigation arises in part from
the failure of other controls, then extra-legal organiz-
ational conditions may play a crucial role in shaping
the work of the courts.

For the most part, the existing literature assumes
that the relevant extra-legal conditions are material
rather than cultural, with factors such as economic
globalization, industrial turbulence, and relational
discontinuity topping the list. Clearly, however, cult-
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ural conditions may also exert a significant influence.
Preliminary findings suggest, for example, that prof-
essional ideologies strongly affect whether an orga-
nization’s culture favors ADR or litigation; and
organizational cultures, in turn, affect whether empl-
oyees seek to resolve workplace grievances in-house or
through the courts. Further, in a mirror image of
Selznick’s legalization dynamic, the spread of ADR
techniques in the workplace tends to inject private
organizational values into public legal discourses:
Several major employment laws now explicitly enco-
urage the use of ADR to resolve legal claims, and
courts themselves increasingly employ ‘appended’
ADR to expedite settlement negotiations. Thus, the
changes that began with rising litigation rates now
appear to be coming full circle: where organizations
once embraced ADR to escape the perils of formal
legal arenas, the legal system is now remodeling its
own facilities to replicate these initially alien orga-
nizational proceedings. Even when legal institutions
are at their most passive, the relationship between law
and organizations proves to be both reciprocal and
complex.

2.2 Law as a Code of Conduct

In addition to providing a procedural forum for
organizational interaction, law can also act as a system
of substantive edicts, invoking societal authority over
various domains of organizational activity—from
antitrust to labor relations to environmental pro-
tection (see Antitrust Policy; En�ironmental Policy:
Protection and Regulation). Formal administrative
oversight represents the archetypal manifestation of
this ‘regulative’ aspect of law, but similar applications
of sovereign authority can also occur through
common-law precedents, street-level policing, and
privately enforced policy initiatives, such as civil
claims against harassment or fraud. In all its guises,
regulative law operates not merely as a neutral arena,
but as a structure of precepts and enforcement
mechanisms designed to channel organizational
behavior in particular directions. While regulative law
may not always accomplish (or even sincerely intend
to accomplish) its stated goals, the distinguishing
features of this aspect of the legal environment are its
pervasive rhetoric of active social control and its
pervasive concern with organizational compliance and
evasion.

Regulation is almost certainly the most widely
studied aspect of the relationship between organiz-
ations and the law. Unfortunately, most investigations
to date have focused narrowly on particular sub-
stantive areas, and systematic efforts to explore
underlying social processes remain relatively rare.
Nonetheless, this literature displays a number of
recurring materialist and culturalist themes. From a
materialist perspective, regulative law serves to coun-

terbalance market imperfections, imposing supple-
mental incentives and deterrents that recalibrate the
implicit prices of various organizational behaviors.
Organizations, for their part, seek to maximize total
returns in the light of these prices, whether through
petition and compliance or through manipulation and
evasion. Alongside such economic dynamics, however,
legal regulations also implicate significant normative
and cognitive beliefs, and tactical maneuvers often
cannot fully extricate organizations from these broa-
der cultural processes (see Schemas, Frames, and
Scripts inCogniti�ePsychology;Norms).As statements
of public values, laws shape and reflect what orga-
nizational stakeholders want, and as repositories of
public meaning, laws frame and recapitulate what
organizational stakeholders expect. Consequently, the
underlying cultural logics of the organizational and
legal realms often move in tandem, even as particularly
recalcitrant firms seek to amend or evade particularly
burdensome strictures.

2.2.1 Regulati�e law as independent �ariable. Trac-
ing, first, the causal pathway from regulative edicts
to organizational responses, research suggests that
such legal pronouncements can operate both as ma-
terial threats and as cultural sermons. As material
threats, laws exert their greatest influence when
standards are clear, sovereignty uncontested, and
sanctions substantial (see Deterrence: Legal Per-
specti�es). In practice, however, such ideal conditions
rarely pertain, and in their absence, self-interested
organizations react not only to the incentives enun-
ciated by law ‘on the books,’ but also to the real-
world gaps provided by ambiguous statutes, frag-
mented jurisdictions, and manipulable enforcement
agencies. These gaps, substantial in themselves, grow
still wider in the face of organizational characteristics
such as specialization and decentralization, which
marginalize legal personnel and insulate managers
from responsibility for corporate transgressions. As
a result, the history of regulation is replete with
unintended consequences: disclosure requirements
foster uninformative disclaimers, tort liability shifts
hazardous activities into undercapitalized subsidiar-
ies, and air-quality standards export pollutants to
downwind communities. Although few would rule
out the possibility of successful deterrence, the
common theme behind much of this materialist re-
search is that regulative law may exert its largest effects
by motivating evasion, not compliance.

The pessimism of this literature stems in large
part from the assumption that rational organizations
lack the moral sentiments that promote individual-
level obedience to law (see Compliance and Obedience:
Legal). Recent studies of law as a cultural sermon,
however, call this assumption into question. Organ-
izational behavior, after all, reflects the activity of
culture-bearing individuals operating within decision
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structures that incorporate cultural values and pre-
sumptions at every turn. The leading attempt to
examine regulative law through this culturalist lens
comes from ‘neo-institutional’ sociologists, working
broadly in the Selznickian tradition. To these re-
searchers, legal compliance simply represents a special
case of ‘institutional isomorphism’—the process by
which organizations facing similar cultural rule sy-
stems become both increasingly alike and increasingly
congruent with the myths of their shared environment.
In addition to applying material coercion, legal insti-
tutions also homogenize organizational behavior
through both normative and cognitive beliefs: law
enunciates values and ethics which organizations then
elaborate and internalize; and law provides models
and scripts, which organizations then imitate and
enact. While the resulting isomorphism often amounts
to little more than superficial ceremony, the neo-
institutional perspective suggests that even ‘empty’
symbolism re-enacts and thereby substantiates the
law’s cultural claims in ways that outright defiance
would not.

Thus, investigations into the impact of regulative
law on organizational activity suggest an ironic result:
as a material deterrent, law is rarely sufficiently
explicit, authoritative, and coercive to accomplish
much beyond mere symbolism. As a cultural pro-
nouncement, however, ‘mere symbolism’ can prove
consequential—often extending a law’s practical reach
(for better or worse) well beyond its official targets.

2.2.2 Regulati�e law as dependent �ariable. Investi-
gations into the reciprocal impact of organizational
activity on regulative law reveal similarly complex pat-
terns. At the most basic level, research confirms con-
ventional wisdom: Organizations make substantial
investments in electoral politics and backstage
agenda-setting, and organizational actors occupy
central positions on all sides of most policy networks
(see Policy Networks). Contrary to many popular
accounts, however, organizations often seem less
interested in averting government ‘interference’ than
in using regulation to stabilize markets or out-
maneuver competitors. Legal incentives are easier to
control than market prices, and as materialist
accounts would predict, organizations invest heavily
in securing this resource pool. These efforts extend
well beyond formal lawmaking to encompass subse-
quent implementation activities as well. Legislative
compromises can leave regulatory agencies with
little substantive guidance and even less monetary
support, and as a result, administrators often find
themselves dependent on outside organizations for
information, expertise, and even political cover.
Far from imposing top-down social control, the
resulting process of regulatory capture tends merely
to institutionalize the indigenous practices of the
regulated industry itself (see Lawyers, Regulation of ).

Culturalist accounts supplement this Machiavellian
power-dependence analysis in two ways. First, organ-
izational participation in the lawmaking process may
reflect ideological concerns, as well as material
interests. Professional and social movement organiz-
ations, in particular, often blend moral entrepreneur-
ship with institutional entrepreneurship, to align the
regulative environment with their own ethics and
worldviews (see Entrepreneurship). Second, organ-
izational and industrial culture may act as a ‘filtering
agent’ between ‘law on the books’ and ‘law in action’
(Kidder 1983). Since popular understandings of legal-
ity come largely from mundane experiences in con-
crete settings, living law ultimately emerges not from
legislatures or regulatory agencies but from real-world
communities, where organizational beliefs and prac-
tices give form and content to otherwise vague legal
principles. Indeed, many legal enactments are initially
so ambiguous and contradictory as to do little more
than signal that something in the regulative envir-
onment has changed—leaving the actual meaning of
compliance to be constructed by subject organizations
themselves, through an iterative process of interp-
retation, imitation, litigation, and reinterpretation
(Edelman 1992).

This culturalist perspective suggests a somewhat less
sinister view of regulatory capture. Both regulators
and regulateds operate within the same institutional
fields, and their shared exposure to a common set of
filters and experiences can produce congruent out-
looks even in the absence of quid pro quo power
relations. Moreover, this dynamic can sometimes
amplify, rather than dampen law’s regulative impact:
The literature reveals several instances in which savvy
lobbyists, lawyers, and personnel officers have actually
exaggerated legal demands in order to increase their
own symbolic and practical importance.

2.3 Law as a Typology of Experience

As well as housing organizational interactions and
imposing social control, law can also enter organ-
izational life more subtly, as a definitional framework
that identifies the legally acknowledged components
of the social world and that explains their natures
and attributes. The archetype of this ‘constitutive’
aspect of law is the doctrine of corporate personhood,
which defines particular social groups as unitary
collective actors with coherent legal identities, interests
and capacities (see Multinational Corporations). Be-
yond incorporation, however, constitutive law also
underpins virtually every other feature of the organiz-
ational world, from contracts and securities to in-
tellectual property and employment (see Employment
and Labor, Regulation of; Intellectual Property: Legal
Aspects). Unlike both facilitative and regulative law,
constitutive law rarely catches the public eye, but its
invisibility belies its agenda-setting power: By estab-
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lishing fundamental background assumptions, legal
definitions help to determine which types of organ-
izations come into existence and which types of
activity gain recognition. As a toolkit of basic tem-
plates and mechanisms, constitutive law often seems
more placid and routine than its facilitative and
regulative counterparts; in reality, though, this aspect
of the legal environment provides the building blocks
that underpin the other two.

2.3.1 Constituti�e law as independent �ariable. Be-
cause the materialist perspective emphasizes concrete
conditions, it tends to downplay law’s constitutive
aspects: the physical realities of organizational life
should not depend on the presence or absence of
legal descriptions—especially since economic actors
can usually specify, by mutual agreement, anything
that is not already defined by law. Nonetheless, hints
of a materialist approach to constitutive law appear,
at least embryonically, in certain writings from the
transaction cost school. Masten (1990), for example,
suggests that the fundamental distinction between
markets and hierarchies lies in the different ‘default
rules’ that govern these two types of economic
activity. Although a carefully crafted network of
market contracts could theoretically achieve the same
results as a corporate charter, the ready-made tem-
plate of incorporation presumably eases the cognitive
burden of constructing such a relationship. Given
that human beings are only boundedly rational, it
follows that many organizations would never come
into existence without this supportive legal definition.
Constitutive law, then, can exert a substantial influ-
ence on the organizational world, simply by creating
a basic framework of categories and rights (Campbell
and Lindberg 1990, Dobbin and Sutton 1998).

Culturalist analyses go even further, seeing consti-
tutive law not merely as a starting point for strategic
negotiation, but as a fundamental preconscious frame-
work for making sense of the social world. In this view,
law plays a central role in the ‘social construction of
reality,’ with legal definitions often becoming reified
and institutionalized as taken-for-granted com-
ponents of ‘the way the world works’ (see Disputes,
Social Construction and Transformation of; Insti-
tutionalization Law as Constitutive; Reification: His-
tory of the Concept).

Researchers have explored such constitutive dy-
namics in several aspects of organizational life, in-
cluding inter-organizational relations, organizational
structures, and the general cultural logic of ‘legal
rationality.’ In the constitution of interorganizational
relations, contract law establishes rituals for forming
binding commitments, property law determines the
appropriability of resources and ideas, tort law assigns
responsibility for social misfortunes, and so on (see
Contracts: Legal Perspecti�es; Property: Legal As-
pects; Torts in Law). In the constitution of organ-

izational structures, law defines the characteristics of
particular organizational features, such as affirmative
action policies and ‘poison pill’ takeover defenses, and
law also enunciates the ground-rules for entire organ-
izational forms, such as private companies, public
agencies, and nonprofit associations. Finally, in the
constitution of legal rationality, law generates sym-
pathetic vibrations in other kindred social structures,
leading organizational embodiments of ‘fairness,’ ‘citi-
zenship,’ and the like to mimic their legal counter-
parts.

2.3.2 Constituti�e law as dependent �ariable. In
depicting legal definitions as the basic atoms of social
structure, researchers from both the materialist and
the culturalist camps tend to give short shrift to the
study of constitutive law as a dependent variable.
Nonetheless, legal categories, no matter how funda-
mental, are hardly facts of nature, and investigations
into the relationship between organizations and the
law have much to gain from examining how organiz-
ational activity may shape various constitutive con-
structs. The existing literature offers several thought-
provoking suggestions. First, in Gilson’s (1984)
memorable phrase, corporate lawyers may act as
‘transaction cost engineers,’ responding to unresolv-
ed governance challenges by assembling pre-existing
constitutive building blocks into novel configur-
ations. Over time, the resulting ‘legal devices’ can
serve as prototypes for increasingly routine limitations
—and these standardized reproductions can, in
turn, provide the basis for revised legal categories
(Powell 1993). Second, even without intentional inno-
vation, organizations may inadvertently destabilize
established legal definitions through imperfect imple-
mentation or unsuitable elaboration, generating legal
pluralism and contradiction as an unintended conse-
quence of everyday activity. Third, since legitimacy
often stems from sheer numerical prevalence, organ-
izations may skew the development of constitutive
law just by disproportionately employing some legal
alternatives rather than others. Finally, as described
above, organizations may participate directly in cre-
ating and implementing new legislation, shaping the
constitutive legal environment as advocates, as filter-
ing agents, and simply as concrete ‘data points’ that
give substance to the law’s abstract labels.

3. Future Directions

The study of organizations and the law has accomp-
lished much in recent years; however, much still
remains to be done. At a technical level, although both
empirical and conceptual analyses abound, the former
tend to focus on narrow policy concerns, while the
latter tend to rest on meager evidentiary foundations.
The challenge for future researchers will be to build
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firmer linkages between theory and data, and from
those linkages, to develop a systematic body of
intercomparable results. Cross-temporal and cross-
cultural studies, in particular, seem essential to re-
solving the field’s persistent debates over causal
sequences and material�cultural mechanisms.

As new research takes shape, investigators are likely
to encounter many phenomena that bridge the three
major aspects of law and that comingle material and
cultural processes. Regulative statutes, for example,
acquire meaning largely through the test cases that
they generate in facilitative legal arenas—and the
meaning thus acquired often includes clarification of
constitutive legal definitions, and certification of ‘com-
pliant’ legal devices (Edelman 1992). In such dynam-
ics, cultural and material considerations presumably
overlap, since most laws set forth norms and penalties
simultaneously. Indeed, under certain circumstances,
the material�cultural distinction can virtually disap-
pear, as when material punishment becomes a symbol
of societal commitment, or when cultural legitimacy
becomes an asset in market competition (Suchman
1997).

In exploring such intersections, future research may
accelerate a trend, already emerging among neo-
institutionalists, toward conceptualizing the relation-
ship between organizations and law less as a matter of
unilateral causation than as a matter of endogenous
coevolution: Given the inherent ambiguity of law on
the books, the practical meaning of law in action
develops only through a highly interactive process of
social construction—involving both symbolic sense-
making and concrete dealmaking. This ‘structuration’
dynamic encompasses not only official agents of the
legal system but also members of the focal organiz-
ational field, all tacitly collaborating to create sim-
ultaneously the forums and procedures of facilitative
law, the demands and sanctions of regulative law, and
the entities and devices of constitutive law. Eventually
this collaboration may produce a working agreement
on what the law ‘is’ and on what it ‘requires,’ and that
agreement may then become institutionalized in for-
mal conventions and taken-for-granted beliefs. But
saying that legal rules ‘cause’ organizational practices
(or vice versa) would be a gross oversimplification.
Rather, rules and practices arise in tandem, as part of
the consolidation of a single unified organizational�
legal field.

See also: Law: New Institutionalism; Legal Person-
ality; Regulation and Administration
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Organizations: Authority and Power

There are countless different ways of defining power in
organizations and its relationship to authority. In this
chapter, these differences are explored in terms of
three broad perspectives identified in the litera-
ture—managerialist, critical, and discursi�e ap-
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proaches. Each approach is discussed in depth, and
their assumptions and insights compared. (Also see
Hardy and Clegg 1999, Palmer and Hardy 2000 for
extended discussions of different approaches to
power.)

1. Managerialist Approaches: Authority �s.
Power

Managerialist research on authority and power is
predicated on a rational orientation, which seeks to
make organizations more efficient and effective (or to
understand why they are not). Authority is defined as
the recognized, legitimate right to make a decision.
Power is typically employed by those opposing man-
agement, resisting change, or pursuing self-interest,
and who seek to subvert the ‘legitimate’ power
embodied in the organizational hierarchy. When
writers acknowledge that managers use power, as
opposed to authority, they suggest that it is only in
self-defense—to pursue organizational goals in the
face of resistance. Accordingly, managerialist work on
power stems from an interest in why decisions which
‘ought’ to be rational are instead political as interest
groups use their power to influence decision outcomes
in their favor. Writers in this tradition thus tend to
differentiate between ‘illegitimate’ power and ‘legit-
imate’ authority. Since authority is a ‘normal’ and
‘inevitable’ phenomenon that results from the formal
design of the organization, it is largely excluded from
analysis and research concentrates on ‘illegitimate’
power exercised outside formal hierarchical structures.

The managerialist approach to power in organiz-
ation and management theory (OMT) has been heavily
influenced by early community studies of power
carried out in other disciplines. In this section, an
overview of this work is provided, followed by a
discussion of the OMT literature in more detail.

1.1 Community Studies of Power

Early studies of community power focused on how
decision outcomes are produced (Dahl 1957). Re-
searchers analyzed key decisions to identify the power
relations prevailing in a particular community. The
object was to determine who made these decisions: if
the same groups were responsible, the community
could be said to be ruled by an e� lite group. If, on the
other hand, a variety of groups had an impact on
decision outcomes, the community—and also Ameri-
can society in general—could be described as pluralist.
These researchers found the latter.

Several assumptions underlay this research. First,
all individuals were assumed to be aware of their
grievances and to act upon them by participating in
the decision-making process and using their influence
to determine key decisions. Second, the decision-
making arena was assumed to be open to everyone

and, therefore, the absence of participation indicated
that actors agreed with decisions. Third, it was
assumed that power was exercised only in decisions
where conflict was clearly observable, and that conflict
was resolved only through decision-making and not in
other ways (Lukes 1974).

Lukes (1974) refers to this work as a one-
dimensional view of power. He identifies a second
dimension that emerged as researchers challenged the
assumptions underlying the work of the pluralists.
Bachrach and Baratz (1962) questioned whether
decision-making processes were open to everyone, and
argued that nonparticipation meant that individuals
could not secure access to decision-making processes,
rather than reflecting genuine satisfaction. Research
began to focus on how participation was constrained
by the suppression of the needs of the nonparticipants.
Bachrach and Baratz showed that issues were ex-
cluded from decision-making, enabling actors to
confine the agenda to ‘safe’ questions and the arena to
‘safe’ participants. They called this process ‘non-
decision-making’ because it allowed the more power-
ful actors to determine outcomes from behind the
scenes.

While the work on nondecision-making broadened
the research agenda, it continued to operate on similar
assumptions as the one-dimensional view of power.
Specifically, it assumed that some form of conflict was
necessary for power to be exercised (Lukes 1974).
Thus, from a theoretical perspective, the first and
second dimensions converge: both focus on the ex-
ercise of power in or around the decision-making
arena as part of a deliberate strategy to achieve
intended outcomes. Although the power mobilized
through nondecision-making may be less visible than
decision-making power—since opponents may be
sidelined rather than directly confronted—it is still
premised on the existence of conflict and opposition.

1.2 Studies of Power in OMT

An examination of early studies of power in OMT
shows that, although conducted separately and with a
different rationale, they adopted a similar view of
power as the community studies described above.
Many studies focused on uncovering the sources of
power that allowed actors, who did not possess
legitimate authority, to influence decision outcomes.
In this way, researchers began to differentiate between
formal, legitimate power—authority—and informal,
illegitimate power.

Other work linked informal power to the ability to
control uncertainty. The strategic contingencies theory
of intraorganizational power (Hickson et al. 1971)
went on to argue that subunits were powerful when
they were able to cope with greater amounts of
uncertainty, were central and not easily sub-
stitutable—in other words when other subunits de-
pended upon them. A similar theoretical development
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came with the resource dependency view (see Pfeffer
1981). Theorists started to identify the resources that
constituted the bases or sources of power, such as
information, expertise, credibility, prestige, access to
higher echelon members, and the control of money,
rewards, and sanctions (Pettigrew 1973). They also
questioned whether simply possessing scarce resources
was enough to confer power, arguing that actors also
had to be aware of their contextual pertinence and
sufficiently skilled to deploy them. This process of
mobilizing power was typically referred to as politics
(Pettigrew 1973), which further reinforced the idea
that the use of power was illegitimate, dysfunctional,
and self-serving.

This approach to power concentrates on the link
between power and the control of scarce resources that
help actors to influence decision-making processes and
defeat opposition. Those individuals with the greatest
access to power sources and the greatest skill at putting
them to use were the most likely to prevail in decision
making. Decision outcomes produced in this way were
described as political, rather than rational, and
thought to be at odds with the interests and objectives
of those in formal authority. That power was used in
the first place was due to the existence of conflict:

it is clear that political activity is activity which is undertaken
to overcome some resistance or opposition. Without oppo-
sition or contest within the organization, there is neither the
need nor the expectation that one would observe political
activity (Pfeffer 1981, p. 7).

In this way, the use of power was inextricably linked
to situations of overt conflict associated with the
struggles as actors sought to protect vested interests.

This work on power converges theoretically with
the study of the first and the second dimensions of
power. First, both community and OMT researchers
challenged existing models of decision making.
Pluralists refuted e� litist views of decision making pre-
dominant in sociology, while management studies of
power challenged the existence of the rational model
of decision-making (although they often, implicitly or
explicitly, ascribed to it as the desirable mode of
functioning). Second, both bodies of literature adop-
ted a behavioral approach that focused on the overt
exercise of power in the decision-making arena, and
both argued that decision outcomes were influenced
by actors’ access to and expertise in using power.
Third, both are interested in how power determines
decision outcomes (albeit that power itself is dys-
functional compared to the preferred rational func-
tioning of organizations). Finally, both bodies of work
employed similar definitions of power, i.e., the ability
to get others to do what you want them to, if necessary
against their will (Weber 1947) or to do something
they otherwise would not do (Dahl 1957).

While managerialist approaches in OMT have
produced insight into some aspects of power, existing
organizational arrangements—particularly in the

guise of legitimate authority—are excluded from
analysis. Power represents dysfunctional interruptions
in the far more desirable flow of rational decisions by
self-interested actors who engage in its political mo-
bilization, a term whose negative connotations has
helped to reinforce the view that power is illegitimate
and dysfunctional. As power and authority were
pulled further apart, interest in the latter was replaced
by increasing fascination with the former. Conse-
quently, as the interest in power grew, the mana-
gerialist approach increasingly took authority for
granted, never wondering how it got there or whose
interests it served—power was what counted.

2. Critical Approaches: Power, Authority and
Domination

Research in the critical tradition, a term used here to
refer to a diverse body of research, adopts a rather
different approach to power and authority than the
managerialist studies described above. Critical the-
orists argue that the power embedded in formal
organizational structures and processes is not neutral,
rational, or logical but, rather, it specifically serves
managerial interests. Hence, hierarchy is not auth-
ority, but power and domination; and actions taken to
challenge it constitute resistance to domination, and
not the illegitimate use of power. Critical theorists
examine how power is embedded in societal and
organizational structures, ideologies and narratives.
They assert that much of what appears to be apolitical
is, in fact, both a product and medium of power. This
‘radical’ view (Lukes 1974) has helped to expose how
power, concealed in the legitimate trappings of struc-
tures, rules, class mechanisms and cultures, produces
quiescence and prevents conflict from arising. In this
section, the development of this ‘radical’ view of
power is examined and its somewhat uneven adoption
in OMT explored.

2.1 A Radical View of Power

Having identified the first and second dimensions of
power described above, Lukes (1974, p. 24) presented
a third dimension of power. He argued that power can
be used to shape perceptions, cognitions, and prefer-
ences to the extent that individuals ‘accept their role in
the existing order of things, either because they can see
or imagine no alternative to it, or because they view it
as natural and unchangeable, or because they value it
as divinely ordained and beneficial.’ Consequently,
the study of power cannot be confined to observable
conflict, the outcomes of decisions, or even suppressed
issues. It must also consider the question of political
quiescence: why grievances do not exist; why demands
are not made; and why conflict does not arise.
Furthermore, this use of power is particularly im-
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portant in sustaining the dominance of e� lite groups by
reducing the inclination of subordinates to employ
their discretionary power.

Lukes’ interest in the societal and class mechanisms
that perpetuate the status quo relates to the ability of
dominant classes to define reality to support and
justify their material domination, thus preventing
challenges to their position, and avoiding the necessity
of using more coercive, visible forms of power.
According to this view, stable organizing power is
based on the ability to avoid conflict by rendering
power less visible and making it appear legitimate.

2.2 Radical Views in OMT

The fact that organizations tended to serve managerial
interests had not been lost on organizational re-
searchers. Nor had the political advantages of legit-
imacy gone completely unnoticed. One writer who
attempted to draw legitimation processes into the
OMT fold was Andrew Pettigrew, who argued that
politics involved creating legitimacy for demands
through the management of meaning. Pettigrew (1979)
showed how interest groups legitimized their demands
to prevent conflict through symbolic activity. Other
writers examined the way in which power was em-
bedded at a ‘deeper’ level in organizational structures
and ideologies (e.g., Clegg 1975). In both cases,
political actors try to section off spheres of influence
where domination is perceived as legitimate and thus
unchallenged. This use of power is largely invisible
and designed to avoid conflict rather than defeat it
(Hardy 1985).

Another group that adopted a critical perspective
was labor process theorists who focus on the dynamics
of power and resistance in relation to phenomena such
as gender, technology, ethnicity, managerial work,
and other aspects of the structuration of work and its
organizational context. More recently, such work has
critically examined the empowerment and teamwork
practices that characterize contemporary management
practice. Far from providing employees with more
power, these practices embody subtle, invisible con-
trols. Writers argue that empowerment terminology
helps to avoid conflict and resistance by emphasizing
consensus and cooperation, and managerial control is
reinforced through the language of the team effort and
peer pressure. A critical perspective sees empowerment
as an exercise in the management of meaning, designed
to enhance the legitimacy of organizational goals and
to influence behavior unobtrusively (Hardy and Leiba-
O’Sullivan 1998).

Despite a growing body of critical work, many
writers in OMT continue to cling to managerialist
assumptions and to define power in terms of conflict
and illegitimacy. Rather than delve into the power
hidden in and mobilized through apparently neutral
structures, cultures, and technologies, these re-
searchers preferred to view these constructs as apoli-

tical management tools. For example, mainstream
writers on organizational culture have gone to con-
siderable length to avoid any association with power
and politics, presenting cultural change in neutral
terms which suggest that it is to everyone’s advantage.

In summary, critical approaches to power are
substantively different in their assumptions than
managerialist views of power. Power is domination,
authority is one form of domination, and resistance is
a repudiation of that domination. Power and re-
sistance are differentiated in order to indicate ‘quali-
tatively different contributions to the outcome of
power relations made by those who exercise power
over others, on the one hand, and those subject to that
power, on the other’ (Barbalet 1985, p. 545). Ac-
cording to this approach, power is used not simply to
defeat conflict, but to prevent it from arising in the first
place. Critical theorists focus on this subtle, repressive
use of power, attempting to reveal the hidden aspects
of domination, helping to facilitate resistance, and
enabling groups to free themselves from the effects of
power.

3. Discursi�e Power: Reconstructing Authority

In this section, two bodies of work that examine the
links between power and discourse are explored. First,
the influence of Michel Foucault (e.g., 1980) is
examined. Second, work on organizational discourse,
which attempts to combine critical and Foucauldian
insights, is assessed.

3.1 Foucault: the End of Authority

This approach challenges the very idea of authority by
denying the existence of ‘sovereign’ power, which
underpins both managerialist and critical approaches.
Gone is the idea of a supreme authority that deter-
mines organizational outcomes, whether they are
‘legitimate’ goals or subtle forms of domination.
Instead, a network of power relations—or dis-
courses—captures the advantaged and disadvantaged
alike.

We use the term discourse as shorthand for a whole set of
power�knowledge relations which are written, spoken, com-
municated and embedded in social practice. These relations
have power and truth effects and it is the consequences that
follow which are a major concern of a discourse analysis
(Knights and Morgan 1991, p. 254).

Power as discourse is no longer a convenient,
manageable resource under the control of auton-
omous, sovereign actors.

People know what they do; they frequently know why they do
what they do; but what they don’t know is what what they do
does (Foucault, quoted in Dreyfus and Rabinow 1982,
p. 187).
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In other words, actors may manipulate resources,
structures, or meanings with the intention of achieving
particular outcomes but, according to this view, no
matter how hard they pull on the ‘strings’ of power
they are unlikely to attain them.

The reasons for these limits to power and authority
lie in the pervasiveness and complexity of power
relations. First, this network of power produces the
subject (Knights and Morgan 1991). According to
postmodern views, the individual is not a stable
constellation of essential characteristics but an oc-
cupant of multiple, socially constituted categories.
Identities are salient only insofar as they are socially
recognized. Thus the subject is not a ‘given’ but
produced historically through power and knowledge.
This effect of power is not necessarily alienating or
repressive, as stressed by critical theorists: it can be
productive and positive. Power transforms individuals
‘into subjects who secure their sense of what it is to be
worthy and competent human beings’ (Knights and
Morgan 1991, p. 269). This productive and positive
side of power leads to the continuation, rather than the
dismantling, of power relations. Also, resistance can
exert a high price when the individual has to reject a
part of oneself in challenging existing power relations.

Second, such approaches challenge the (critical)
idea that one can escape regimes of power through
knowledge, arguing that knowledge can ever be
separated from the effects of power. Knowledge does
not strip away the effects of power to reveal the
‘truth’; all it accomplishes is the embodiment of new
and different forms of power. What is accepted as
‘true’ are those mechanisms that ‘enable one to
distinguish true and false statements… the techniques
and procedures accorded value in the acquisition of
truth; [and] the status of those who are charged with
saying what counts as true’ (Foucault 1980, p. 131).

Third, the embodiment of power in every aspect of
one’s life—including identity—makes them difficult to
repudiate. They are experienced as reality, making
alternatives difficult to conceive of, let alone enact.
Resistance can usually only be conceived of in terms of
prevailing power relations and is subsequently ‘coloni-
zed’ by them. It therefore tends to reinforce existing
power relations rather than overthrowing them (Clegg
1989). In this way, the emancipation for which critical
approaches strive becomes illusory, despite the con-
tention of those writers who argue otherwise.

Foucault’s work posits a very different con-
ceptualization of power than both managerialist and
critical views. Not only is there no autonomous subject
waiting—or willing—to be liberated through critical
awareness, it is also erroneous to assume that eman-
cipation can be achieved through the knowledge
gained through critical reflection. Even if resistance
was successful, the resulting situation could never be
free of power—it would simply represent a different
power regime. Moreover, these power relations affect
all actors—capital and labor, employers and em-

ployees, researchers and research subjects. No one has
the privilege of standing outside power.

Power must be analyzed as something which circulates, or
rather something which only functions in the form of a chain.
It is never localized here or there, never in anybody’s hands,
never appropriated as a commodity or piece of wealth. Power
is employed and exercised through a net-like organization…
[Individuals] are always in the position of simultaneously
undergoing and exercising this power (Foucault 1980, p. 98).

This power is hard to escape. It encompasses,
surrounds, and infiltrates in ways of which individuals
are often unaware. It is productive yet constraining; it
makes them what they are, yet prevents them from
becoming anything else. As actors try to achieve and
escape power, authority becomes an illusion and
politics a futile struggle.

3.2 Organizational Discourse: Resurrecting
Authority

Foucault’s work focuses attention on how the in-
stitutionalization of practices and structures embody
sets of power relations that are deeply embedded in the
taken-for-granted rules and practices that constrain
action (Clegg 1989). This form of power is best
understood as ‘systemic.’ It lies in the ‘power of the
system in the unconscious acceptance of the values,
traditions, cultures and structures of a given institution
or society’ (Hardy 1994, p. 230). It also emphasizes the
discursive aspects of power—how actors are locked
into positions by way of the linguistic practices
available to them to make sense of a situation. As the
literature on power has evolved, writers have sought to
combine critical conceptions of power with Fou-
cauldian insights and, in so doing, challenge and
modify both approaches to power.

This work emphasizes an analysis of discursive
practices to show how discourses produce subjecti-
vities and identities, constituting members in ways that
define the possibilities for interaction in a particular
context. This form of power lies neither in the
possession of individuals nor the relationships between
them, but is an inherent aspect of organizational life,
reproduced by the day-to-day communicative prac-
tices and struggles of its members. Important power
struggles are not those about the allocation of material
resources or decision-making capabilities, but those
that form around the ability to ‘frame discursive and
nondiscursive practices within a system of meaning
that is commensurate with that individual’s or group’s
own interests’ (Deetz and Mumby 1990, p. 32).
However, unlike critical theory’s conception of ‘real’
interests and ‘false’ consciousness, discursive ap-
proaches show that, through the productionof identity
and subjectivity, interests are also discursively pro-
duced. Further, knowledge and meaning impinge on
the identity of all individuals as they participate in the
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production of organizational life, including those
privileged as dominant and authoritative. Organiz-
ational reality is characterized less by the domination
of one group over another, but by complex discursive
practices that ‘define what it means to be an organiz-
ational member and…allow for the privileging of
managerial interests over others (Deetz and Mumby
1990, pp. 32, 39). Identity formation is thus embedded
in communicative practices in which all actors par-
ticipate and from which none can escape.

At the same time, these theorists have challenged
Foucault’s agentless and deinstitutionalized concep-
tion of power that has frustrated writers with its
deterministic and pessimistic view of actors as power-
less influence the discourses that define them (e.g.,
Reed 1998). These writers assume that actors do
engage in purposive discursive activity as they attempt
to produce particular outcomes (Deetz and Mumby
1990), albeit within the meanings and understandings
embedded in the larger discursive context. Power is
both enabling and constraining, productive and op-
pressive, local and institutional. In other words,
discursive resources, embedded in multiple and con-
tradictory discursive contexts, aremobilized by agents,
even though their agency is constrained by larger
discursive structures.

This approach sees discourse as the medium and
product of power relations. It makes certain behaviors
and practices possible and, in so doing, constitutes
organizational reality. Discourses reproduce, trans-
form, and obscure power relations and are, therefore,
political.

[D]iscourse as a political practice is not only a site of power
struggle, but also a stake in power struggle: discursive practice
draws upon conventions which naturalize particular power
relations and ideologies, and shape these conventions them-
selves, and the ways in which they are articulated, are a focus
of struggle (Fairclough 1992, p. 67).

Thus the act of invoking discourses through the
creation and dissemination of texts and talk, and
through the use of particular communicative strategies
(e.g., rhetoric, narrarative, metaphors, etc.) can rep-
resent political strategies. Accordingly, researchers
focus on how a particular discourse positions actors,
which actors secure rights to speak, and which do not.
They examine the way in which actors draw upon
discourses, and the language, genres, and linguistic
strategies they use. They explore the meaning attached
to different categories of object in the discourse, the
procedures, and practices that are invoked, and the
way in which particular actors stand to gain or lose
from the employment of the discourse.

In this way, researchers hope to understand the
interconnections of structure and agency. Foucauldian
theorists tend to dismiss both: structure, because they
fail to explain how it got there in the first place; agency,
because they do not believe that it exists. In this way,

they are unable to distinguish between ‘open doors’
and ‘brick walls’ (Reed 1998, p. 209).

If power�knowledge discourses are open, dispersed and
ambiguous as Foucault suggests, then how does any par-
ticular discursive formation—such as ‘enterprise’, ‘excel-
lence’ or ‘designer culture’—achieve the level of institutional
legitimation and range of organizational enactment presumed
in the notion of disciplinary or ‘panopticon’ power? (Reed
1998, p. 208).

This work, implicitly or explicitly, combines in-
sights from critical and postmodern views, despite the
assertion of some writers that critical and postmodern
epistemologies and ontologies cannot be reconciled.
In so doing, it resurrects the notion of authority by
acknowledging that certain actors and institutions are
constructed as authorities and authoritative. Such
authority may be a social construction but it is not
random or arbitrary—purposive discursive activity
enables some actors to construct themselves or others
as authoritative, albeit with subject to limits and
constraints, and in doing so, these actors are able to
exercise power.

4. Conclusions

This chapter has examined a number of approaches to
power and explored their insights into the relationship
between power and authority. Managerialist views of
power differentiate legitimate, formal authority from
illegitimate, informal power. The former is assumed to
be rational and functional, the latter is typically seen
as ‘political’ and dysfunctional. This view of power is
not contained within a particular body of literature on
power; rather it permeates much of the mainstream
work in OMT that sees organizations as, albeit flawed,
rational decision-making systems. Critical approaches
directly challenge managerialist approaches. They see
organizations, not as rational, neutral, and objective
but as managerial tools designed to fulfil the interests
of one group at the expense of another. Power is
embedded in the fabric of organizational life, hidden
behind the mask of authority, and designed for
domination. Discursive views of power wrestle with
the notion of authority in different ways. Foucauldian
approaches dispel the idea that either authority or
power can be a pliable means of domination. Organiz-
ational discourse theorists have sought to rescue both
power and authority from Foucauldian oblivion by
resurrecting notions of agency and structure.

See also: Authority: Delegation; Authority, Social
Theories of; Community Power Structure; Foucault,
Michel (1926–84); Management: General; Organiz-
ation: Overview; Organizational Culture; Organiz-
ational Culture, Anthropology of; Organizational
Decision Making; Political Discourse
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Organizations, Metaphors and

Paradigms in

This article comprises two sections. The first com-
mences with a definition of metaphor. It then goes on
to familiarize the reader with two key areas of debate
and discussion concerning metaphor’s usage in organ-
ization science. One concerns the status accorded to
metaphor. The other relates to attempts to place
different kinds of metaphor into hierarchical and

nonhierarchical typologies. The second section of the
article focuses on paradigms. The section commences
with a definition of paradigms and a discussion of
Kuhn’s seminal (1970) work. It then examines how
organization theorists have developed Kuhn’s work
and explores its utility in the context of organization
science. In so doing, an important link between
metaphor and paradigm is highlighted—one which
reiterates and demonstrates the pervasiveness of meta-
phor within the field of organization science. In short,
paradigms related to the study of organizations are
shown to be influenced by dominant, but often
underlying, metaphors.

1. Defining Metaphor

Metaphors may be seen as the outcome of a cognitive
process that is in constant use—a process in which the
literal meaning of a phrase or word is applied to a new
context in a figurative sense. In this respect metaphors
have an important role to play where individuals
attempt to make sense of their environment. Meta-
phors enable the transfer of information about a
relatively familiar subject (often referred to as the
source or base domain) to a new and relatively
unknown subject (often referred to as the target
domain). What is more, when people assert that
‘subject A is, or is like B, the processes of comparison,
substitution, and interaction between the images of A
and B act as generators of new meaning’ (Morgan
1980, p. 610). Metaphors therefore have a ‘generative’
quality (Scho� n 1993). More specifically, and in the
context of this article, their generative quality can be
used to bring into existence new perspectives on
organizations.

2. Metaphor and its Status in Organization
Science

The legitimacy and value of metaphor in the social
sciences, especially in relation to organization science,
have been the subject of considerable debate. The
debate centers on the relevance and appropriateness of
what a metaphor generates—whether it is anything
that actually increases knowledge and understanding
of the phenomenon under consideration. Thus, and as
Grant and Oswick (1996) have noted, it is not so much
the existence of metaphors in organization science that
is called into question by the literature, rather it is
whether metaphors should be accorded a positive or
negative status.

2.1 Positi�e Status

The suggestion that metaphors ought to be accorded a
positive status in relation to organization science is
based on the belief that metaphors are—in line with
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their generative capacity—‘liberating’ in orientation.
They entail using a combination of both language and
thought to construct a nonliteral meaning and apply it
to reality in order to shape and enhance appreciation
of that reality. Seen in this light metaphors can be
viewed as powerful educational devices that are highly
correlated with learning. As such, they are important
to the advancement of knowledge and understanding.

The liberating orientation of metaphors manifests
itself in several ways. Three in particular merit
attention. First, the application of a metaphor may
lead to a familiar situation being seen in a completely
new and highly informative light. It was this that led
Tsoukas (1991, p. 566) to note how metaphors
generate alternative social realities since they ‘…en-
courage different ways of thinking, which enable social
scientists and lay people alike to focus upon, explain,
and influence different aspects of complex organiza-
tional phenomena.’

A second interpretation of the liberating role of
metaphors is one that focuses on the value of metaphor
where it facilitates the learning of new knowledge. The
emphasis here is not about metaphor’s role in the
reinterpretation of already known phenomena, but on
its value where something is encountered that is a
completely new experience. As an example Barrett and
Cooperrider (1990, p. 223) discuss the case of a science
student unable to grasp the structure of the atom.
Getting the student to use the metaphor ‘the atom is a
solar system’ portrays the electrons moving in in-
dividual orbits about a central nucleus and allows new
understanding to emerge.

The third way in which metaphors have been
described as liberating follows on from the first two
interpretations. Its proponents emphasize that the
application of metaphor to either new or existing
phenomena is in itself a process of experimentation. In
keeping with this line of argument, metaphor can
therefore be deliberately used as an investigative tool.
Such an approach is highly apparent in numerous
analyses of organizations and more specifically the
organizational change and development literatures
(Barrett and Cooperrider 1990) (see Organizational
Change and De�elopment: Organizational).

2.2 Negati�e Status

The positive status accorded to metaphors is not one
that is universally shared. Two main criticisms are
apparent and both suggest that far from being liberat-
ing, metaphors can actually act to constrain know-
ledge. The first of these criticisms is that if science is
about exactitude, then it follows that something which
is applied in a figurative sense cannot be of any use to
scientific investigation. In short, metaphors do not
offer testable hypotheses and do not therefore allow
‘truths’ to be established. Taking this argument to its
logical conclusion would mean that if metaphors are
of no scientific value then the apparent reliance on

metaphor in the organizational literature means that
the term organization science is a misnomer. Fur-
thermore, the idea that metaphors are simply non-
literal devices that need to be purged from scientific
language is in line with the nonconstructivist view of
the world. It is a view under which science is the only
route to understanding human lived reality.

Tsoukas (1993, p. 326) has argued that metaphor’s
scientific credentials and therefore its liberating value
can be challenged in three further ways. First, meta-
phors are generally ‘imprecise’ in that they do not
create a theoretical definition of whatever it is that is
under scrutiny. Consequently, one cannot tell whether
the characteristics of the phenomenon being studied
are theoretically relevant or irrelevant. Second, there is
no way of measuring the ‘goodness of fit’ of a
metaphor. To work, it relies on recognition of how
and why the source domain of the metaphor is useful
when applied to the target domain. But quantifying
the extent of its success in achieving this is difficult.
Moreover, the application of a metaphor is in fact a
personalized cognitive process. Thus, a particular
metaphor may work well for one person, but not so
well, if at all, for another. Third, there is the possibility
that ametaphor canbepushed too far, especiallywhere
the source concept was originally developed for use in
a different scientific field. The borrowing of a scientific
concept needs to be ‘informed,’ but it is argued that
most scientists have insufficient knowledge of other
disciplines for this to be a realistic proposition.
Metaphors are thus put to use with scant regard for
their limitations and relevance and in such situations
serve no useful scientific purpose.

The second criticism of metaphors is less concerned
with their scientific credentials than with their ability
to reify and act as ideological distortions (Tinker
1986). A number of metaphors used in organizational
analysis might be construed as ‘socially partisan’ in
that they play down structural conflicts and fail to
identify inequalities of power. For example, represen-
tation of organizations as biological, organismic, or
mechanical entities (see Closed and Open Systems:
Organizational) means that they are expected to
behave automatically in ways that are in keeping with
such entities and that such behavior is accepted with-
out question. The reality is that organizations are sub-
ject to the actions of management and the owners of
capital. In short, metaphors create a ‘false conscious-
ness,’ one that shields organizations from any critical
social analysis. For those who subscribe to this view,
metaphors will only be of value where they explain and
recognize social inequality and domination.

3. Types of Metaphor

A second debate surrounding metaphor concerns
types of metaphor (Grant and Oswick 1996). Those
involved in the debate believe metaphors can be
liberating and accord them positive status, but they
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also believe that the extent to which metaphors achieve
this is influenced by type. A number of typologies are
apparent. In essence they can be broken down into two
groups—hierarchical and nonhierarchical.

3.1 Hierarchical Typologies of Metaphor

Hierarchical typologies of metaphors start with those
which most influence ways of thinking about and
viewing the world, and work down to those which are
of minor or peripheral significance. While this is
helpful in differentiating each type of metaphor on the
basis of its liberating tendencies, it is also a view that
has its limitations and needs to be qualified. A
hierarchy could imply that it is possible to measure the
impact of one type of metaphor against another. This
is an impossible task; the cognitive nature of meta-
phors combined with their reliance on figurative
language means their effects are unquantifiable and
unmeasurable.

Black (1993) presents a hierarchical typology of
metaphors in which metaphors are either ‘strong’ or
‘weak.’ A strong metaphor incorporates ‘emphasis’
and ‘resonance.’ Emphasis is where the words used to
apply the metaphor are so effective that they express
the inexpressible and cannot be substituted or varied.
Resonance means that once the metaphor is under-
stood it lends itself to further elaboration and proves
to have numerous further applications. In contrast, a
weak metaphor is neither emphatic nor resonant and
‘might be compared to an unfunny joke, or an
unilluminating philosophical epigram’ (Black 1993, p.
26).

An alternative example of a hierarchical typology is
the distinction made between ‘surface’ and ‘deep’
metaphors (Scho� n 1993). A deep metaphor is one
which determines the key features of the idea or object
being examined. It forms the basis on which sub-
sequent surface level metaphors are formed. An
example of a deep metaphor might be the metaphor of
the organization as a human entity. The subsequent
development of surface metaphors such as organiza-
tional intelligence, behavior, and learning (see Intel-
ligence: Organizational and Learning: Organizational)
are all based on this deeper metaphor but in discussing
them the word human is not used.

3.2 Nonhierarchical Typologies of Metaphor

Instead of imposing relative values on the different
types of metaphor they identify, nonhierarchical typ-
ologies of metaphor focus on understanding how
each type of metaphor works, and when and where
each type is used. Two typologies merit attention. The
first concerns dead, live, and dormant metaphors.

Dead metaphors are described as having ‘become so
familiar and so habitual that we have ceased to be

aware of their metaphorical nature and use them as
literal terms’ (Tsoukas 1991, p. 568). An example of
such a metaphor would be the ‘teeth’ of a saw. On their
own, dead metaphors are unable to generate any
useful insights about the particular phenomenon they
describe. Thus, the dead metaphor of organization
(taken from the Greek word organon, meaning tool),
offers us few insights into understanding organiza-
tional phenomena such as training, development,
leadership, and motivation. For this to occur we may
need to use live metaphors. Live metaphors necessitate
creativity on thepart of those applying them—i.e., they
require interpretation and need to be thought through
in order to work. Their appeal is that ‘they particularly
lend themselves to further conceptual development’
(Tsoukas 1991, p. 568). Dormant metaphors, while
used as literal terms, are distinguishable from dead
metaphors in that they are really semiliteral. At first
sight, the metaphorical basis of the words and phrases
they encompass is not obvious, but becomes quickly
apparent. Consequently, they play a positive role
in organization science—examples include organiz-
ational behavior or organizational structure. Dor-
mant metaphors may develop into either dead or live
metaphors.

A second nonhierarchical typology of metaphors
concerns the ‘deductive’ vs. ‘inductive’ approach to
their application (Palmer and Dunford 1996). The
deductive approach involves imposing a metaphor on
a particular organizational phenomenon and then
seeing if it generates new knowledge, insight, or
understanding. The inductive approach seeks to
identify the underlying metaphors that are already in
use and which influence people’s ways of thinking and
seeing.

4. Defining Paradigms

The term paradigm is derived from the ancient Greek
paradeigma and refers to a framework, pattern, or
model. Paradigms regularly feature in debates about
organization theory. For example, there is a plethora
of literature concerned with the idea of organizations
moving from one paradigm to another in order to
understand and cope better with changes in the
business environment.

Although this article is concerned with the ap-
plication of paradigms to an aspect of the social
sciences—specifically organization studies—it is neces-
sary to commence with a discussion of Kuhn’s
seminal (1970) work on paradigms in relation to the
natural sciences. Kuhn was a historian of science. His
basic premise was that the role of paradigms in
scientific development was as ‘universally recognized
scientific achievements that for a time provide model
problems and solutions to a community of prac-
titioners’ (Kuhn 1970, p. viii). As such, paradigms
determine the development of what Kuhn termed
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‘normal science.’ Normal science requires scientists to
extend existing knowledge within a known and ac-
cepted paradigm. The scientific problems they in-
vestigate are perceived as puzzles which are solvable
within the pattern of rules and assumptions that exist
within the paradigm. If the scientists fail to solve the
puzzle, then it is their fault; the fault does not lie within
the paradigm itself. Normal science is in contrast to
relatively short bursts of ‘revolutionary science’ where
the scientist encounters increasingly perplexing anom-
alies, ‘whose characteristic feature is their stubborn
refusal to be assimilated into existing paradigms’
(Kuhn 1970, p. 97). This situation gives rise to a new
theory or theories and with it a new paradigm such as
occurred with the shift from the Ptolemaic system,
where the earth was the fixed center of the universe, to
that of Copernicus, with the earth and planets moving
about the sun (Kuhn 1970, pp. 116–17). The theory
underpinning the new paradigm permits predictions
that are incompatible with those of its predecessor. In
the process of being assimilated into the thinking of
the scientific community, the new paradigm displaces
its predecessor.

5. Paradigms and Organization Science

Kuhn’s work on paradigms has been subject to a
number of interpretations within the social sciences. In
the context of organization science, probably the most
authoritative and influential application is that of
Burrell and Morgan (1979). These two researchers
explore the role of paradigms as views of social reality.
For them, social theory in general, and organization
theory in particular, is best analyzed in terms of four
key paradigms—functionalist, interpretive, radical-
humanist, and radical-structuralist—that represent
four ‘mutually exclusive views of the social world’
(Burrell and Morgan 1979, p. viii). When applied to
the study of organizations, each paradigm generates
theories and perspectives, which are in opposition to
those generated in the other paradigms. Each also
reflects a group of related schools of thought. Though
these schools of thoughtmay take differing approaches
and perspectives, they share common assumptions
about the nature of society and more specifically
organizations.

Burrell and Morgan apply the term ‘paradigm’ in a
far broader sense than Kuhn. In so doing, they argue
that social theory can be understood to comprise the
four distinct but coexisting paradigms they identify.
Under these circumstances, the sort of revolution-
ary shift in knowledge and thinking that Kuhn talked
about is unlikely to occur since all possible paradigms
are believed to be already in existence. Moreover,
researchers within each paradigm are unlikely to be
interested in, or have a detailed knowledge of, rival
paradigms and instead continue to seek to extend,
justify, prove, and defend the assumptions underlying

their own. This is a point disputed by, for example,
Giddens (1976) who has argued that researchers are
aware of other paradigms since in their efforts to
understand their own paradigm they must also learn
what that paradigm does not encompass. More re-
cently, postmodernist interpretations of paradigms
have encouraged the social scientist to move from one
paradigm to another, to adopt a multiple paradigm
perspective, and not to privilege any one paradigm at
the expense of others (see for example Hassard and
Parker 1993). Such an approach allows the researcher
to understand and appreciate that alternative realities
exist concerning particular organizational phenom-
ena. Furthermore, it may also facilitate the generation
of a new perspective on the phenomena under con-
sideration.

6. Paradigms as Metatheories

Underlying Burrell and Morgan’s work is the belief
that each of the paradigms they identify is underpinned
by ‘sets of metatheoretical assumptions about the
nature of social science and the nature of society’
(Burrell and Morgan 1979, p. viii). In a later work,
Morgan (1980, p. 607) examined this issue in more
detail suggesting that: ‘any metatheoretical paradigm
or world view may include different schools of
thought, which are often different ways of approach-
ing and studying a shared reality or world view.’ He
goes on to argue that: ‘schools of thought in social
science, those communities of theorists subscribing to
relatively coherent perspectives, are based upon the
acceptance and use of different kinds of metaphor as a
foundation for inquiry.’ Thus, the various research
activities of social scientists are influenced by what can
be termed the ‘deep’ metaphor (see discussion above)
underpinning their particular school of thought. Fur-
thermore, any insights into the various phenomena
they investigate are generated in accordance with the
explicit or implicit application of the deep metaphor to
which they subscribe.

Social scientists need to practice a degree of reflex-
ivity so that they are able to recognize that their
research activities are linked to favored metaphors
and therefore a favored view of reality. As Morgan
points out, such recognition enables researchers to
appreciate their role in relation to the social con-
struction of social science knowledge especially where
it pertains to organizations. Accordingly, he identifies
a number of the key organization-targeted metaphors
that are utilized by exponents of particular schools of
thought within each one of the four social science
paradigms (Morgan 1980, pp. 613–19). These may be
summarized as follows below.

In the case of the functionalist paradigm, society is
assumed to have a concrete and systematic existence
that structures and regulates human activities and
behavior and with it social relationships. Moreover, it
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is believed to be possible to construct a social science
research methodology that is both objective and value
free. The functionalist view of the organization has
dominated organization theory for over a century.
The various schools of thought that it encompasses
have been dominated by two metaphors in particular.
The first concerns the metaphor of the organization as
a machine and includes theories that portray the
organization as ‘rational’ or ‘goal’ oriented (see
RationalChoice andOrganizationTheory) . The second
portrays the organization as an organism, a living
entity in constant flux and change as it seeks to interact
with, and survive within, its environment. The ascr-
iption of ‘organismic’ status to organizations can be
seen within the Hawthorne Studies, sociotechnical
theories, and structural functionalism (see Structural
Contingency Theory and Technology and Organiz-
ation). These two metaphors have also been set up as
a continuum. Thus, contingency theory seeks to
contrast mechanistic and organistic organizations (see
Closed and Open Systems: Organizational).

In contrast to the functionalist paradigm, the
interpreti�e paradigm is founded on the assumption
that the social world is based on a social reality that is
highly subjective and personalized, so that one per-
son’s reality may be different from another. The
interpretivist therefore seeks to identify those shared
multiple realities that give the social world some kind
of underlying uniformity and order. Research meth-
odology is underpinned by a belief that objective
social science is unobtainable, and that instead it is
based upon concepts and rules that are subjectively
determined and followed by researchers. Organiz-
ational metaphors underpinning particular schools
of thought within this paradigm include those of
language games where language becomes seen not
simply as communicative or descriptive but as oc-
cupying an ontological status that facilitates the
construction of the organization as a pattern of social
activities. Other metaphors include the metaphor of
sensemaking(Weick1995)wheremembersoforganiza-
tions construct their realities through post hoc ration-
alization of key events, and the metaphor of identity
which emphasizes the importance of identity as a
construct of organizational study and examines the
ways in which individuals identify with organizations
(see Indi�idual Identities in Organizations).

The radical-humanist paradigm, as with the inter-
pretive, emphasizes that reality is socially created and
sustained, but goes on to suggest that human beings
are imprisoned within the parameters of the reality
that they have constructed for themselves. Psychic and
social processes imprison individuals in their reality
and alienate them from their true potential. Radical-
humanist schools of thought would, for example, see
capitalism not as a form of social order (as might
functionalists), but as a mode of ideological domi-
nation that alienates people from important thoughts
and actions. In the context of organizations, radical-

humanist schools of thought seek to identify and chal-
lenge alienating features of organizational life (see
Organizational Control). Here, the underlying meta-
phor is that of the psychic prison whereby members of
an organization are viewed as prisoners of an ideologi-
cally formulated mode of consciousness. It is a meta-
phor that underpins the work of key social theorists,
notably Marx, and more specifically those addressing
fundamental features of organizational life such as
power (see Organizations: Authority and Power).

The radical-structuralist view of social reality is, like
the radical-humanist, based on the assumption that
society is a dominating force. However, the social
world is defined as comprising a variety of concrete
structures and as being highly materialistic. Various
elements of this world are in opposition to one
another. The tensions that this creates are held in
abeyance by those with power in society, for it is in
their interests to keep social order as it is, rather
than to allow radical social change. Thus, the radical-
structuralist paradigm is based on metaphors that
depictorganizationsaspowerful instrumentsofdomin-
ation and as part of a wider, seemingly inevitable,
process of domination that exists within society
overall. These include Michels’ (1949) ‘iron law of
oligarchy’ (see Organizations: Authority and Power
and Organizational Control), Weber’s (1946) analysis
of the ‘iron cage’ of bureaucracy (see Bureaucracy
and Bureaucratization) and Marxist examinations of
organizational behavior such as those provided by
Labor Process theorists. In addition, a number of
radical-structuralist metaphors, such as Morgan’s
(1981) schismatic metaphor, have shown that despite
management’s best efforts to maintain the prevailing
structure, there is a potential for the various contra-
dictions, conflicts, and tensions within organizations
to rise to the surface so that organizations implode,
fragment, or disintegrate (see Conflict: Organiz-
ational).

7. Conclusions: The Value of Metaphors and
Paradigms in Organization Science

As Morgan (1980, p. 612) has noted, ‘no one metaphor
can capture the total nature of organizational life.’ In
essence, each metaphor offers a partial understanding
of the whole organization. This is not to underestimate
the value of metaphors, nor the important meta-
theoretical role they play within social science para-
digms and their application to organization science.
Different metaphors can be used to generate powerful
and illuminating insights into particular organiza-
tional phenomena. Where applied, they often lead to
a furtherance of knowledge and an increased under-
standing about the behavior and attitudes of organiza-
tions and their members. Moreover, the application
of new metaphors has been shown to generate new
ways of thinking about organizations and to overcome

10964

Organizations, Metaphors and Paradigms in



the weaknesses and problems of more established,
traditional metaphors. In short, new metaphors often
throw up contradictory and thought-provoking analy-
ses of organizational phenomena which cause recon-
sideration of what has previously been taken for grant-
ed. Similarly, literature in the field of organizational
change and development (see Organizational Change
and De�elopment: Organizational), along with the
management education programs that it informs,
often encourages managers to recognize the particular
paradigm (sometimes referred to as a frame of refer-
ence) and its associated metaphors in which they are
operating and to switch to other paradigms and their
associated metaphors (see especially Bolman and Deal
1991, Morgan 1997). This is believed to enable
managers to appreciate better the complexities of
organizations and to provide alternative perspectives
and solutions to organizational problems.

See also: Boundaries and New Organization Forms;
Design and Form: Organizational; Metaphor and its
Role in Social Thought: History of the Concept;
Myths and Symbols: Organizational; Organization:
Overview; Organizational Climate; Organizational
Culture; Organizational Culture, Anthropology of
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Organizations: Negotiated Orders

The negotiated order of an organization is the pattern
of activities which has arisen or emerged over time as
an outcome of the interplay of the variety of interests,
understandings, reactions, and initiatives of the in-
dividuals and groups involved in the organization. To
examine negotiated orders in any given organization is
to turn away from the more traditional way of looking
at organizations which give primacy of attention to the
pattern or ordering of activities chosen (or ‘designed’)
by those officially in charge of the organization.
Instead, the influences of people other than admin-
istrative designers on structures and patterns are
recognized. The influence and power of some indiv-
iduals or groups will be greater than that of others, but
the ordering of activities which arises in practice is
always seen as resulting from the contributions of the
plurality of parties to the organization as a whole.

1. Origins of the Concept

The concept of ‘negotiated order’ first appeared in a
study of a psychiatric hospital (Strauss et al. 1963). At
that stage, the researchers did not claim a generalized
relevance for the concept. However, the leading
researcher, Strauss (1978), later showed how it could
be used more generally to understand organizational
processes, including ones in industrial organizations,
and its insights have subsequently been incorporated
into a broad stream of thinking about organizations
which focuses on processual aspects of organizational
life. The approach emerged from the symbolic inter-
actionist tradition of social psychology, a perspective
that stresses the two-way relationship between human
beings and their social context. People construct their
realities through processes of interaction with others,
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and their identities emerge as part of this process of
interacting and reality making. Such a theoretical
approach, with its strongly antideterminist orienta-
tion, inevitably leads to a questioning of views of
organizations that treat the formal arrangement of
roles, rules, and procedures as the major determinants
of the activities of organization participants. Indeed,
Strauss et al. explicitly identify their study with such a
critical stance on orthodoxy: ‘Students of formal
organization tend to underplay the processes of
internal change as well as overestimate the more stable
features of organizations—including its rules and its
hierarchical statuses’ (1963).

2. The Negotiated Order of the Hospital

The study of the psychiatric hospital reported by
Strauss et al. (1963) focuses on the interactions of the
variety of individuals and groups who are involved
in its activities. These include the doctors, nurses,
patients, patients’ families, social workers, nutrition-
ists, administrative workers, and so on. Although the
rules, policies, official procedures, and hierarchical
statuses of the hospital play a part in the patterns
which emerge from the interactions which take place,
the patterns are shown to be emergent. They emerge
from the processes whereby different parties make use
of rules, procedures, and information and negotiate
between them what actually happens. These negotia-
tions are characterized in a variety of ways, as
agreements, contracts, understandings, pacts, and so
on. But two things are emphasized throughout. First,
it is stressed that these negotiated outcomes are always
‘temporal’ and have to be made and remade over time.
A head nurse, for example, may gain agreement to
move a patient to another ward, after it is agreed that
the first ward has ‘tried for a little longer’ with that
patient. In the light of how that patient fares, however,
the patient may or may not subsequently be moved.
The ‘deal’ will have been remade, implicitly or ex-
plicitly. Second, it is stressed that there is a patterning
to what might, at first sight, appear to be a series of
unique encounters. The deal between the head nurse
and the doctor over a particular patient in specific
circumstances, for example, takes place in the light of
how interactions between members of these two
occupational groups generally tend to occur across the
hospital.

Out of the ongoing multiplicity of interactions and
negotiations a pattern of hospital life, a ‘negotiated
order,’ emerges. Order is thus not imposed on social
actors by ‘the hospital’ but the ‘order’ which, in effect,
is ‘the hospital’ is constructed socially by the inter-
actions of the various individuals and groups. And
each of these brings to the negotiation of order their
own interests, understandings, loyalties, knowledge,
occupational standing, and social origins—all these
elements themselves being liable to change as they are
taken into processes of reality negotiation.

3. Parallel Early Studies

This broad approach of focusing on interactional
processes in organizations was not peculiar to this
group of social scientists studying one particular
mental hospital. However, the Strauss et al. study,
with its concept of ‘negotiated order,’ has produced a
valuable analytical ‘handle’ to attach to such pro-
cesses. Goffman’s classic study, Asylums (1961), with
its own interactionist framework, has many parallels
with the Strauss et al. study (which was partly
influenced by early accounts of Goffman’s research).
And the same argument can be made with regard to
Dalton’s participant observation study of managerial
work in an industrial setting (Dalton 1959). In fact, it
was this study that Strauss (1978) used to illustrate the
position he later came to take: that the negotiated
order concept had a wider currency than had earlier
been implied. He notes that Dalton’s detailing of what
Strauss calls ‘sub-processes of negotiation’ is especially
rich. Many researchers in managerial behavior would
probably agree that few studies have surpassed Dal-
ton’s analysis of how managers engage in, as Strauss
puts it, ‘trading off, the paying off of accumulated
obligations, the covert making of deals and other
kinds of secret bargains, the use of additional covering
negotiations for keeping hidden the results of previous
covert arrangements, the bypassing of negotiations,
and themediating of negotiations; also, a very complex
balancing of accumulated favors and obligations,
along with the juggling of commitments within the
negotiations itself’ (1978).

4. Negotiated Order: Rules and
Ethnomethodology

One particular area where Strauss et al. (1963)
follow Dalton (1959) is in attending to the frequency
with which formal rules are broken, stretched, or
ignored, not only to suit sectional purposes, but also to
‘get things done.’ A similar insight is central to
ethnomethodological writing on organizations. This
contributes to an understanding of how ‘orders’ are
produced in organizations by focusing closely on how
individuals, in their organizational interactions,
‘work,’ especially through talk, to present what they
are doing as ‘sensible’ because it accords with rules
(Bittner 1965, Silverman and Jones 1974). The rule (or
even ‘the organization’ itself) is not something pre-
existing or existing outside ongoing organizational
interactions. It is, rather, a resource that people draw
upon to legitimize their actions and further whatever
projects they are pursuing in the work context.

This perspective can be illustrated with a small case
study. A van driver was overheard explaining to a
factory security officer who had stopped him why he
and his colleagues regularly took an illegal ‘short cut’
across a large industrial plant. He said, ‘The company
says that all employees should use their initiative,
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always thinking of the customer first. By driving this
way we are getting the goods out to the customer as
quickly as we can. The other security men know this,
and don’t stop us.’ Ethnomethodological analysis
would point to the way this driver uses a notion of
‘the organization’ (‘the company’) as one resource and
utilizes a ‘rule’ (‘use initiative and put customers first’)
as another. And this case equally well illustrates the
broad notion of ‘negotiated order.’ Informal negotia-
tions between van drivers and security officers which
allowed the driving along an illegal route through the
plant to become part of the ‘order’ of the organization
had occurred. It suited both parties (a ‘quiet life’ for
the security people and a saving of time and effort for
the drivers) and it ‘got the job done.’ However, we
must remember that negotiated order thinking sees
such deals as continually liable to change. In fact such
a change was happening on the day these events were
observed. A new security man had started work. And
he believed that the one-way rule (which made the
short-cut ‘illegal’) was a necessary one for protecting
the safety of employees working in the plant. He too
utilized a notion of ‘the organization’ and drew on a
‘rule’ when he said, ‘You should realize that the
company puts employee safety before even customers.
Don’t drive down here again.’ He got his way—for the
time being.

5. Ambiguity, Interpretation, and Enactment

It might be argued that this case is not looking at
‘rules’ in a proper sense, and that the individuals in the
case study were talking simply in terms of inferred
rules. But organizational thinking that follows a broad
negotiated order approach would accept that all rules,
or any other organizational procedure for that matter,
are ambiguous. An important work in this tradition by
March and Olsen (1976) argues that all organizational
choices occur in a context where there is ambiguity
about everything, from organizational goals and rules,
through to the technologies used and people’s knowl-
edge of the past. Weick (1979), in another important
contribution to this broad style of thinking, similarly
points to equi�ocality in every aspect of the work of
‘organizing.’ Members of organizations create the
organization (or, rather, achieve ‘organizing’) through
continuous processes of interpretation and action
based on interpretations: they enact both the organ-
ization and the ‘environment’ to which it relates.

Out of a range of partly linked theoretical
origins—symbolic interactionism, ‘phenomenology’
and Weberian interpretative sociology—a general
style of organizational analysis has developed which,
in one way or another, incorporates the ‘negotiated
order’ insight. It is a processual style of analysis: it
treats organizational patterns as emergent rather than
as the creations of their managerial designers. And
such an emphasis has been reinforced by the influence

on organizational theorizing of postmodern thinkers.
Chia, for example, adopting an ‘ontology of becoming’
encourages the analysis of the ‘discursive micro-
practices which generate (the) stabilized effects’ which
constitute ‘organizing’ (1996).

The original way in which the negotiated order
concept was used was criticized, even by broadly
sympathetic critics like Day and Day (1977), for
insufficiently grounding its analysis of interactional
processes in their wider political, structural and
historical context. Strauss’ later work responded
positively to some of these points and, in particular,
demonstrated how the approach could handle such
allegedly neglected matters as conflicts which are
‘endemic, or essential to relations between or among
negotiating parties’ (1978). However, a serious res-
ervation has to remain with regard to what the analysis
of negotiated orders within organizations can add to
organizational theorizing generally if it focuses pri-
marily on interactional patterns within organizations.
It is important to relate the strategic exchanges which
occur within organizations to the wider patterns of
exchange between organizations and how these ex-
changes relate to wider patterns of culture and political
economy (Watson 1994). The negotiated order per-
spective has had less impact than it perhaps deserved
because it was deemed inadequate as a general
perspective for the study of organizations and their
management. However, if the significant insights
which it offers are incorporated into broader pers-
pectives which link activities at the intra-organiza-
tional interactional level to wider societal patterns and
processes, then it has considerable and continuing
potential as a device for understanding organizational
processes.

See also: Ethnomethodology: General; Group Pro-
cesses in Organizations; Human Resource Man-
agement, Psychology of; Industrial Sociology;
Learning: Organizational; Organization: Informal;
Organizational Culture; Organizational Culture,
Anthropology of; Organizational Decision Making;
Organizations, Sociology of
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Organizations, Sociology of

The sociology of organizations, like its larger sister the
theory of organizations, is not a unified field of
research. In its already long history, it has seen many
different approaches which have left a more or less
profound imprint on our way of thinking about
organizations. It is beyond the scope of this article to
attempt a complete account of this diversity.

However, taking a distant view, one can distinguish
two sociological templates which structure around
two understandings of the word organization. The
first sees organizations as structural forms, the nature,
characteristics, and dynamics of which have to be
explained, whereas the second insists on the processes
of structuring, i.e., organizing collective human action.
Within certain limits, the explanandum is of course
similar. For both, it is the structure and the functioning
of organizations but they have different starting
points, take different routes, and put the emphasis
differently. Thus, the first starts with organizations
and will focus on the variation of their forms: as a
consequence, organizations are its basic units of
analysis and it will analyze the social dynamics on the
inter-organizational, sectoral, or societal level in order
to explain organizational form. The second, on the
other hand, will start with social action and will
consider the sheer existence and maintenance of
organizations as the basic problem to be addressed: as
a consequence, it will concentrate its analysis on
interaction processes within organizations, will take
individuals (their decisions and their actions) as its
basic unit of analysis, and will stress the differences
between individual organizations, even if they belong
to the same organizational field.

Both strands have their intellectual roots in the
seminal work of Max Weber. In his Wirtschaft und
Gesellschaft (1964), Weber develops a theory of the
forms of legitimate domination in society (traditional,
charismatic, and rational–legal forms of domination)
which roughly define the bases of the legitimacy of
power and influence in a given society and condition
the types of organizations to be found within each of
these regimes of domination. He then argues that

bureaucracy is the organizational form developing
within the framework of the rational–legal form of
domination and proceeds to give an ideal–typical
description of bureaucracy, i.e., a highly formalized
and hierarchical form of organization characterized
by the predominance of written rules and procedures,
formalized tasks, precise definitions of competence,
clear lines of subordination, the explicit separation of
ownership and management responsibility, and the
merit principle as the only legitimate route of access to
the different functions in the organization. Weber sees
unifying dynamics at work, pushing towards the
development and generalization of bureaucratic
organizations as they are both legitimate and more
efficient. He sees the roots of this greater efficiency
essentially in the fact that the arbitrary imposition of
power and the resulting interpersonal conflicts are
limited by written rules and procedures which allow
for more rational, foreseeable, and standardized
execution of tasks.

This analysis includes all the themes which organiz-
ational sociology has developed and dwelled on
through all these years. It also contains the roots for
the divide which still structures two traditions in
organizational sociology today. One is concerned with
the study of organizational forms as they are shaped
by the constraints of efficiency (this is the main concern
of what has become known as ‘structural contingency
theory’) or legitimacy (this is the theme of the ‘neo-
institutional school’ in organizational sociology). The
other tradition emphasizes the study of interaction
and decision-making processes which ‘produce’ as
well as ‘reproduce’ regularities and structure, i.e.,
organization, and which first developed out of the
empirical analysis of public and private bureaucracies.

1. From the Dysfunctions of Bureaucracy to
Organizations as Constructs of Collecti�e Action

In the 1940s and 1950s, bureaucracy was a central
theme of empirical study of organizations, especially
in the United States. This has certainly to do with the
proliferation of huge administrative bureaucracies and
the seemingly unlimited growth of the large cor-
porationwhichwas lookeduponwithboth fascination,
and fear. Following Weber’s analyses, this movement
was interpreted as the proof of the greater efficiency
made possible by the standardization, formalization,
and depersonalisation characteristic of this form of
organization. However, following R. Michels’ (1914)
iron law of oligarchy, this secular movement raised
fears because the conditioning powers of these huge
organizations and the oligarchic and technocratic
tendencies inherent in their functioning were seen as a
threat to democracy and the ideals of reform: organ-
izations as means for collective action in favor of
reform set free forces which were in contradiction with
these ideals.
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The main interest of the early studies of bureaucracy
(Merton 1940, Selznick 1949, Blau 1955, Gouldner
1954, 1955, Crozier 1961, 1964) was to have considered
bureaucracies as a complex social system which had to
be studied empirically in order to reconstruct and
understand its informal structures and dynamics.
Applying the lessons and methods from industrial
sociology which developed out of the Hawthorne
experiments and the human relations movement
sparked by Roethlisberger’s and Mayo’s account of
them, these studies produced results which were in
contradiction to both the extrapolations and fears
mentioned above. They showed that bureaucracies
not only were not always efficient, but also produced
informal behavior and dynamics which were often
dysfunctional, i.e., detrimental to the attainment of
their goals and which in any case created a greater
diversity in the ways organizations function than
would have been expected on theoretical grounds.
Thus, Merton shows that the impersonal rules on
which bureaucracies are built induce rigid and ritual-
istic behavior on the part of their members which are
dysfunctional for their capacity to respond to the
needs of their clients. Blau demonstrates that the
efficiency of bureaucracies is not the product of their
formal characteristics but bases his argument on the
fact that their members take it upon themselves to
break the rules in order to enhance the quality and
efficiency of their work.

These studies, however, go beyond merely showing
the inefficiencies or deviations of bureaucracies. Fol-
lowing Robert Merton’s analysis (1936) of the un-
anticipated consequences of purposive social action
and of the latent functions of social structures, there
are two complementary explanations not only for the
functioning, but also for the emergence of bureau-
cracy.

On the one hand, these studies show that bu-
reaucracy is the place (and also the product) of ‘vicious
circles of bureaucratization,’ as the attempts at
countering unanticipated and dysfunctional conse-
quences of bureaucratic structures lead to an ac-
centuation of the very characteristics which have
generated these dysfunctions. This is, for instance, the
mechanism analyzed by Gouldner in his study of a
gypsum mine: the formal rules instituted to strengthen
control over workers and to fight against their low
work morale instead increase the latter’s apathy,
which management tries to counter by strengthening
the surveillance of the workers and an increase in the
rules on which this surveillance is based. This attempt,
in turn, further increasesworkers’apathyandpassivity,
and so on. Crozier’s analysis (1964) of the vicious
circle generated by impersonal rules and the resulting
parallel power relations follows a similar pattern. He
shows how the proliferation of impersonal rules in
view of eliminating the uncertainties which condition
the satisfactory functioning of an organization
increases the power of those whose contribution is

needed in order to cope with the remaining sources of
uncertainty. The interpersonal power and dependence
relations which are generated around these uncertain-
ties and the (unofficial and illegitimate) privileges they
produce, will justify fears of personal power and
dependence relations and therefore increase the pres-
sure for further eliminating remaining uncertainties
through centralization and new impersonal rules,
which in turn will generate new parallel power rela-
tions, and so forth.

On the other hand, these studies explain the bureau-
cratization of organizations by the latent functions it
fulfills for their members. Gouldner (1954) dis-
tinguishes five latent functions of bureaucracy: im-
personal rules allow for distant control, thus creating
a filter and a protection by reducing interpersonal
relations; they legitimize sanctions but they also re-
strict the freedom of behavior of the members of the
hierarchy by codifying the possibilities of sanction;
they make possible apathy, i.e., behavior which
restricts itself to the strict application of the rules; and
therefore they are a resource for bargaining with
members of the hierarchy if they need some extra
commitment, which they always do. Moreover,
Gouldner shows that bureaucratization is an answer
for the problem of succession in organizations, in so
far as impersonal rules can at least partially be a
substitute for the personal legitimacy which the out-
going managers enjoyed, but which the incoming
managers lack. Crozier’s analysis (1964) follows a
similar pattern but completes Gouldner’s interpre-
tations with a broader theory: the bureaucratic mode
of organization based on the proliferation of written
rules and procedures is a way to avoid face-to-face
relations and to escape the arbitrariness and uncer-
tainties of direct power and dependence relations. Its
latent function is a general one and relates to the
necessity of taming and structuring the power and
dependence relations which are at the heart of col-
lective action and without which no cooperative
endeavor is feasible.

The essential merit of these seminal studies is to
enable us to go beyond the sterile opposition inherited
from the human relations tradition between, on the
one hand, formal structure understood to be the
incarnation of rationality as well as efficiency and, on
the other, the actual behavior of its members which
result from their irrationality, their affectivity, and
their conditioning by prior processes of socialization.
In their theorizing, the rationality of formal structure
is no more opposed to the affectivity of human
behavior. On the contrary, they interpret these struc-
tures as an answer to the cognitive limits and to the
constraints stemming from human affectivity. The
structure and the goals of an organization can thus no
more be understood as the expression of a logic which
could be independent from, and superior to, the
relations between the members of an organization.
They are created by these relations and draw their
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significance and their justification from them. In short,
they are no longer an exogenous variable. They have
been put back into the dealings between the members
of an organization and become the endogenous result
of them: they cannot be understood independently
from the interaction and bargaining processes for
which they constitute only the framework. They
therefore cannot escape the limits of rationality char-
acterizing the human behavior which produces them,
and have to be analyzed together.

One can clearly see the thrust of this line of
reasoning. Drawing on these studies of bureaucracy as
well as on the seminal work of the Carnegie group
around H. Simon on a behavioral theory of decision
making in organizations (March and Simon 1958,
Cyert and March 1963) and on the analyses of
collective action and public or private decision making
in the United States and in Europe (see Allison 1971,
Crozier and Friedberg 1977, Gre�mion 1976,
Hirschmann 1967, 1970, Lindblom 1959, Olson 1965,
Schelling 1961, 1978), it points towards a behavioral
conceptualization of organizations which links organ-
izational behavior to the cognitive and relational
capacities of their members. An organization, in this
view, can be understood as an arena (Cyert and March
1963) or as game structures (Crozier and Friedberg
1977, 1995) where participants are free to choose their
behavior, but within limits. The range of their choices
is restricted, because if they do not want to lose in the
transactions with the other participants, they have to
take into account the rules of the game which prevail
and which determine the value of the resources of each
participant and the appropriate ways of using them in
transactions with other participants. But within these
limits, which may be variable and leave more or less
leeway, they can and will actually choose their behav-
ior which can thus be understood as the way in which
they adjust to the constraints of their situation as they
see it, while simultaneously trying to further their
interests (in whatever way they may define them) by
using the resources and opportunities they perceive.
Their behavior therefore cannot be considered as
completely hazardous: it is the expression of a decision
which makes sense to the person who is choosing and
therefore is rational in the sense of H. Simon’s
bounded rationality (Simon 1957, March and Simon
1958). It is a reasonable adjustment by any participant
to his or her situation; i.e., the network of inter-
dependencies within which each participant is located,
an adjustment which is reasonable within the limits of
his or her perception of the opportunities and con-
straints contained in this situation and of his or her
capacity to make use of these opportunities and
constraints.

Such an approach to organizations, which empha-
sizes the constraints on organization resulting from
the limited (but extendable) cognitive and relational
capacities of human beings, naturally transcends the
usual distinctions between different forms of organiz-

ations (hospitals, firms, administration, etc.), and its
heuristic value clearly is not limited to the analysis of
formal organizations. Its target is, in fact, a much
broader issue which all kinds of organizations and all
forms of collective action have to solve; i.e., the
problem of cooperation and coordination between
actors pursuing and continuing to pursue divergent
interests. It is, in a way, centered around a theory of the
organizational phenomenonwhich aims to understand
how participants who continue to pursue divergent
interests can nonetheless organize or accept to be
organized in the pursuit of collective goals. Such an
approach radically banalizes formal organizations
which, in this view, are only one of many possible
forms of contexts of action the characteristics of which
constrain the collective action of the various partici-
pants (Friedberg 1993). Organizations thus become
the artificial device which help analyze and understand
the general problem of human cooperation and
coordination. Organizational sociology becomes a
way of theorizing about collective social action.

2. Efficiency and Legitimacy as Unifying Forces
Shaping Organizational Forms

The other tradition, to which we will now turn, has a
different starting point. It sees organizations as struc-
tural forms, the nature, characteristics, and dynamics
of which have to be explained. Thus, it starts with
organizations and will focus on the variation of their
forms: organizations are its basic units of analysis and
it will try and analyze the social dynamics on the inter-
organizational, sectoral, or societal level in order to
explain organizational form. These dynamics are
traced to two distinct constraints: efficiency and legi-
timacy, each of which is stressed by a different strand
of analysis.

Efficiency is the constraint stressed by structural
contingency theory. This paradigm emerged in the
middle of the 1960s and developed as a critical reaction
to the theoretical and methodological perspective
characteristic of organizational sociology of the 1950s.
With regard to methodology, the then dominant quali-
tative case-study method was criticized because it
provided merely a thick description but no grounds
for generalizations or for the construction of a general
theory of organizations. With regard to theory, it was
argued that the over-emphasis on motivations and
human relations characteristic of organizational think-
ing so far had had two consequences detrimental to
our understanding of organizations: the role of struc-
ture and its influence on these relations had been
downplayed, while, and this was seen as even more
important, the context of an organization and the way
its characteristics condition an organization’s struc-
ture and functioning had been largely ignored.

As a consequence, structural contingency theory set
out on a different program. Its focus was not on action
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or behavior within organizations, but on organiz-
ations as structured entities whose characteristics and
change over time have to be explained using quan-
titative methods for the statistical study of samples of
organizations in order to list, describe, and, if possible,
measure the influence which the main dimensions of
an organization’s context exert on its structures, its
functioning, and its performance. In other words, this
paradigm was concerned with two main questions:
which dimensions of context affect an organization’s
(mainly structural) characteristics and to what extent?
what is the influence of each of these characteristics on
the performance of an organization?

Structural contingency theory has been the domi-
nant paradigm in the field of organization studies from
the middle of the 1960s up to the first half of the
1980s, especially in the Anglo-Saxon world. It has
generated an immense effort to determine and measure
the impact of the various dimensions of context. Let us
mention a few particularly significant research pro-
grams. The influence of technology on the structure of
organizations has been explored by J. Woodward
(1958, 1965, 1970) and C. Perrow (1967, 1970); the
Aston group aroundD. Pugh (1963) andD. Hickson et
al. (1969), as well as P. Blau in the United States (Blau
and Schoenherr, 1971) have explored the link in
particular between size (among other, less central
variables) and organizational structure. The impact of
the technical, economic, and social characteristics of an
organization’s environment on its structure and mode
of functioning have been independently studied in the
seminal work of Burns and Stalker in England (1961)
and Lawrence and Lorsch in the Unites States (1967).
Last, but not least, the more conceptual work of J.
Thompson (1967) has also been very influential,
especially in regard to his conceptualization of what he
called the ‘task environment’ of an organization. This
approach is developed further by the population
ecology of organizations, which builds on the seminal
work of Aldrich (1979) as well as Hannan and
Freeman (1977) and which aims at studying the
contextual conditions which explain the emergence,
the diffusion, and the disappearance of populations of
organizations which share the same characteristics
and which fit certain contextual conditions or eco-
logical niches.

The main contribution of this quantitative and
apparently more scientific approach to the study of
organizations has been to demonstrate empirically the
impossibility to define a single best way for structuring
an organization. The good, i.e., the efficient structure,
cannot be defined in general and beforehand. It is a
function of the context and can only be defined after
the different dimensions of this context have been
recognized and taken into account in the organiz-
ational design. However, this very important con-
tribution should not cover up the theoretical and
empirical shortcomings of the approach. Indeed,
according to the reasoning on which it is based,

context becomes a constraint because organizations
are viewed as driven by the constraints of efficiency.
Indeed, so this reasoning goes, organizations have to
adjust to their contexts because their performance
depends on this fit: in order to survive, they have to be
efficient and, in order to be efficient, they have to
adjust to the demands of their context. Although there
is certainly some truth in this hypothesis, the empirical
diversity of organizations with similar contexts has
shown that structural contingency theory has vastly
overestimated the unifying power of the constraint of
efficiency. It has enlarged our understanding of the
forces which shape organizations but in the process
has overstated its case and has been proven wrong by
empirical analysis.

Against this reductionism,whichpretends toanalyze
organizations from a purely technical or economic
viewpoint (the pressure of the constraint of efficiency),
the neo-institutional school in organizational analysis
has promoted a more sociological perspective. It
emphasizes the symbolic and normative dimensions of
action in and between organizations, and stresses the
role of their culture, i.e., a set of cognitive and
normative frames, to explain their mode of function-
ing. In other words, it puts forward a less intentional
and rational perspective on organizations. In this
view, organizations are neither the simple tools of their
masters nor machines to maximize efficiency. They are
also institutions, i.e., social worlds with their specific
identity and culture, which, once created, take on a life
of their own and develop their own ends which can
never be reduced to mere considerations of efficiency.

Sociological neo-institutionalism builds on, and
tries to integrate, several theoretical perspectives: the
work of P. Selznick (1943, 1949) on organizations as
institutions, the work of H. Simon and his group at
Carnegie on bounded rationality and cognitive frames,
and the work of Berger and Luckmann on the pro-
cesses of institutionalization understood as processes
of the social construction of reality. In organizational
analysis, it brings together the work of American and
European sociologists, such as N. Brunsson, P.
DiMaggio, N. Fligstein, J. G. March, J. Meyer, J. P.
Olsen, W. W. Powell, B. Rowan, W. R. Scott, L. G.
Zucker, whose analysis of organizations is based on
roughly three main premises.

First, an organization is an institution because it is
structured by a set of cognitive, normative, and
symbolic frames, which shape the behavior of its
members by providing them with the tools necessary
to observe and perceive the world around them, to
interpret and understand their counterparts’ behavior,
and to construct their own interests as well as possible
ways to further them. Through their structures—
formal (organizational forms, procedures, institu-
tional symbols) as well as informal (myths, rituals,
social norms)—organizations shape the perceptions,
calculations, reasoning, interpretations, and actions of
their members by defining acceptable and legitimate
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behavior, i.e., behavior which is appropriate in the
context of its culture.

Second, no organization exists independently of
other organizations which share the same character-
istics and which together form an organizational field:
e.g., the organizational field of universities, hospitals,
schools, airlines, museums, etc. Such organizational
fields have their producers and consumers, cognitive
and normative frames, their power structures, control
mechanisms. In short, they have their own insti-
tutional structure and their own dynamics which are
brought about by competition as well as inter-
dependence between the constitutive organizations,
processes of professionalization, i.e., the establishment
of cognitive and normative frames for the field, by
government intervention and the like. The dyna-
mics of these organizational fields exert unifying pres-
sures on the individual organizations which, in order
to enhance their legitimacy, tend to adopt similar, if
not identical, institutional forms and procedures.

Third, while recognizing the importance of the
technical and economic environment which was stres-
sed by the structural contingency theory, the neo-
institutionalist perspective is interested mainly in the
influence of the societal and institutional environment.
The institutional environment concerns the character-
istics of the organizational field of which an organiz-
ation is a part, and of the rules it has to follow if it
wants to obtain resources from the field and strengthen
its legitimacy in it. The societal environment desig-
nates the norms and values of modern societies which,
according to DiMaggio and Powell (1983) or Meyer
(Meyer and Scott 1994), are characterized by processes
of rationalization (to a certain extent, this can be
understood as the re-edition of Max Weber’s process
of the disenchantment of the world) and the diffusion
of standardized norms as a consequence of increased
intervention by states, professions, science, and
organizational fields. Both institutional and societal
environments constitute a sort of unifying matrix for
organizationswhich have to conform to their pressures
if they want to be accepted and thus able to draw
resources for their functioning.

In short, the neo-institutional perspective stresses
the constraint of legitimacy, as opposed to the con-
straint of efficiency. Rational structures (formal
organizations) do not dominate the modern world
because they are efficient. They adopt rationalized
institutional norms because these will enable them to
obtain the resources necessary for their success and
their survival as they increase their legitimacy in a
wider cultural environment (rationalist western society
and culture).

Taken together, the two strands of reasoning
mentioned in the opening remarks provide a complete
panorama of the forces shaping organizations:
efficiency and legitimacy are the constraints, within
which the games being played in and between organiz-
ations are embedded, but the games that depend upon

the cognitive and relational capacities of the indi-
viduals playing them are in turn mediating these
constraints. The unifying forces stressed by contin-
gency theory and the neo-institutionalist perspective
should therefore never be overestimated: they are
themselves subject to differentiating pressures stem-
ming from the cognitive and relational capacities of
the humans who play games in contexts structured by
constraints of efficiency and legitimacy. These rela-
tional and cognitive capacities are never determined
and are never final: they are the motor for the infinite
variance which is observable in organizational life,
they are the motor of innovation which succeeds in
destabilizing even the best established technical or
institutional environments.

See also: Action, Collective; Bureaucracy and
Bureaucratization; Bureaucracy, Sociology of; Bure-
aucratization and Bureaucracy, History of; Insti-
tutionalism; Legitimacy; Oligarchy (Iron Law);
Organization: Overview; Organizational Behavior,
Psychology of; Organizational Climate; Organiza-
tional Culture; Organizational Culture, Anthropology
of; Organizational Decision Making; Structural
Contingency Theory; Weber, Max (1864–1920)
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E. Friedberg

Organizations: Unintended Consequences

Unintended consequences are the grand theme of
sociology. Like all social sciences sociology assumes
that people act intentionally, however, in sociology
these actions are seen to be socially conditioned, and
while people act upon their intentions they produce
unanticipated, unintended, even perverse conse-
quences. While the notion of social conditioning has
become part of the western worldview, this has not
been the case for the notion of unintended con-
sequences.

Organizations are often constructed by people to
makeup, throughthepoolingofresources, for theunin-
tended consequence of individuals being unable to act
in their common interest. Yet organizations produce
new second-order unintended consequences in and
among themselves and for society at large.

1. History of the Problem within Sociology

Interest in unintended consequences started in the
eighteenth century with the individualistic tradition of
the Scottish moral philosophers. In accord with
Bernard de Mandeville’s words, ‘private vices, public
benefits,’ Adam Smith analyzed the unintended benign
effects of the free market: as if moved by a hidden hand
free trade transforms the self-centered motives of
individual actors into a greater wealth for all. The
French contract tradition provided other insights.
Condorcet showed that when parties, each with
consistent but different preferences on various issues,
come together to collectively decide upon them,
preferences on the collective level might be incon-
sistent, resulting in voting cycles. Rousseau described
a�ant la lettre what is now known as a prisoner’s
dilemma, a situation in which individual and collective
rationality conflict. Two persons while hunting deer
fail in their objective because instead of coopera-
ting—what they agreed upon and what is necessary to
catch such a big game—one of them is tempted by the
immediate gain of catching a hare. The unintended
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outcome is that both are collectively worse off than
they could be. Thereafter, collectivist traditions pre-
vailed. Hegel hinted at unintended consequences in his
work on the long-term historical development when
he spoke about the ‘cunning of reason.’ However, he
did not analyze why they emerge. Marx adopted these
ideas on laws in history and the notion that people
make history without being aware, with one exception:
under communism people can decide upon their
common plan and escape from unintended conse-
quences because they are unfettered by unjust power
differences. The Durkheimian program of collectivist
sociology did not encourage students to look for or
analyze unintended consequences, although many of
the phenomena Durkheim described can be recon-
structed as being the unanticipated, unintended
outcome of individual actions, for example, the soli-
darity that flows from ceremonial gatherings, or a rise
in suicide rate after an economic boom, a so-called
crise heureuse.

Merton (1949) placed the theme back on the
research agenda with his analysis of manifest and
latent functions, that is, consequences of individual
actions that are either intended and recognized or
unintended and unanticipated. He provided case-
studies of self-fulfilling prophecies, such as customers
beginning a run on a bank they wrongly believe to be
insolvent, causing it to go bankrupt, or the Mattheus
effect in science, that is, how fame begets fame.

About the same time Elias presented his general
ideas on unintended consequences in an historical
study on state-formation and the refinement of man-
ners. According to him unintended consequences, for
example, refined manners, will be more common in
larger groups, with more complex social networks,
and smaller power-differentials.

Lately, with the emergence of a rational choice
sociology and organizational economics, unintended
consequences become more central to research, al-
though often under different headings (see Rational
Choice and Organization Theory).

2. Unintended Consequences in Organizations

Even a cursory review of the research literature shows
that unintended consequences in organizations come
in many forms and with multiple origins.

In the wake of Weber’s discussion as to why
Marxism did not succeed in its revolutionary goals,
Michels (1911) formulated the iron law of oligarchy,
probably the most famous instance of an unintended
effect. This ‘law’ states that with time and growth of
the organization there will be oligarchic tendencies in
every organization, also in socialist organizations with
a democratic ideology and constitution. Why is it
rational not to be interested in one’s own interests and
not use one’s democratic rights? Over time and with
growing size it becomes less practical that all par-

ticipate, and even leaders have to specialize and
delegate. As the social distance between members and
leaders grows, the cost for members to stay informed
and coordinate their actions increases. This gives
discretionary power to the leaders also if they only
have eyes for the interests of the members. There are,
however, exceptions to the iron law, like the ITU, the
union of typographers that was studied by Lipset et al.
(1956).

Just before WWII, industrial sociology discovered
the informal group in formal organizations. Informal
relations sometimes go against the objectives of the
firm as they lead to rate busting. Yet other research
underlined their productive contribution. The work-
leader’s centrality within this informal network seems
critical: employees will cooperate more readily and
management can keep track of ties between employees
(see Network Analysis ).

Since informal networks can have negative con-
sequences, a work leader has to keep track of and
control all the possible ties between employees and,
therefore, his span of control should be limited.
Research showed an intricate unintended relation
between span of control, levels of hierarchy within an
organization, and level of pay: a smaller span of
control leads to a taller hierarchy and greater wage
differentials in an organization. Promotion schemes
are another known source of unintended conse-
quences. Stouffer (1949) gave the classic example of
soldiers who were less satisfied and had lower morale
in companies with a higher rate of promotion. To
evaluate their own status as well as to estimate what
actions would be in their own interest people compare
themselves to similar others. They care for relative,
and not for absolute status. Recent research, however,
could not replicate Stouffer’s findings. Even those who
are not promoted interpret high promotion rates as a
sign of trustworthiness of the employer.

Lately, an important instance of unintended conse-
quences in organizations has been discovered, that is,
the performance paradox (Meyer and Gupta 1994).
Where performance of a department or organization
can be established, somehow measurements run down
over a period of time, for of a number of reasons: (a)
positive learning, that is, as performance improves,
indicators become less useful, (b) perverse learning,
that is, performance seems to improvewithout actually
doing so because employees or managers adapt to the
measurement system and learn how to fix the indi-
cators, (c) selection or replacement of poor performers
for better performers. Often these processes occur
simultaneously.

3. A Typology of Unintended Effects

It is not the problem as such but its manifold
manifestations, their explanation, and how they can
be amended that is of interest. Yet the various forms of
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unintended consequences have a common denomina-
tor in that they can all be subsumed under the problem
of rationalization, since they affect efficient goal
attainment.

A useful typology that covers the basic forms should
at least have six dimensions (Boudon 1977):

(a) Number of individual actors that realize their
goals,

(b) Whether the effects are positive, negative, or
both,

(c) Number of actors affected by the outcomes,
(d) Whether they were anticipated or not,
(e) The time it takes for consequences to develop,

and
(f) Whether a corporate actor or individual persons

are the focal actor(s).

4. Explanation Sketches in Sociology and
Economics

Existing theoretical knowledge on unintended conse-
quences is not well integrated. Accounts given
refer to a number of recurring elements, though: lack
of or faulty information and incentives to act op-
portunistically. Sociologists traditionally focus on the
former, and recently economists have emphasized the
latter.

Until Coase explained why organizations exist,
economists were silent on what happened in organi-
zations. They exist because they are more efficient in
certain situations as they save not only on production
costs but also on transaction costs stemming from
recurrent transactions and transaction specific invest-
ments (see Hierarchies and Markets).

Economists made clear that there are dilemma
situations in which consequences emerge that are
unintended but foreseen. The employment relation,
for example, is fraught with anticipated, yet often
inevitable unintended effects. Employer and employee
are collectively better off if they trust each other and
cooperate, yet each is tempted by opportunism.

Firm specific investments in human capital made by
the employees can, depending on the alternatives both
have, be misused by both parties against the other. An
employer may cheat upon his promises just as the
employees may sometimes shirk or reverse who con-
trols whom.

What situational characteristics lead to these deficits
in information and incentives to act opportunistically?
The examples of unintended consequences discussed
either stem from functional, cognitive, or structural
interdependencies between various actors (Lindenberg
1997). People need each other to cooperate in the
attainment of a common goal, to acquire or reduce
information, and to get advice, gain approval, or
emotional support. Moreover, persons that are func-
tionally, interdependent, for example, in their tasks,
will interact and it will also affect their mind.

Another relevant distinction is whether the unin-
tended effects of a transaction affect only those
involved in the transaction or also other third parties.
Economists call the latter ‘externalities.’ Sociologists
would consider them third party effects. Actors do not
want to be responsible for negative externalities but
they would like to internalize positive ones.

If groups grow in size, Olson (1965) showed, this
logic will keep people from contributing to the
common good. Many unintended effects in organiza-
tions come from the outside as external effects, for
example, growing time pressure and growing wealth in
society at large make people want to trade time for
money resulting in many voluntary organizations
nowadays being ‘check book writing organizations.’

Many unintended effects come about through path
dependency of social processes, that is, effects of
earlier choices feed back into the social situation under
which individuals decide on their next move, aug-
menting original differences, as with, for example,
oligarchic tendencies.

Why are there exceptions to unintended effects?
From the relevant research literature one might take
the following advice. To come up with explanations
one could stick to a behavioral theory of action and
think about who are relevant actors, what are their
goals, what actions would further these goals at what
costs given the situation, and what actions would
constitute the unintended effect. Oligarchy, for exam-
ple, is reflected by nonparticipation by members and
leaders not acting upon members’ interests. In the
case of the ITU, for example, the three kinds of
interdependencies came together such that the dif-
ference in knowledge and political experience was far
less than usual and that leaders were also part of the
informal groups. These are all conditions that promote
a choice for the democratic alternative. The absence of
voting chains that might complicate originally demo-
cratic choices also helps (see Wippler 1988).

What can be done about negative unintended
effects? It makes a difference whether there are central
agencies that try to stabilize, correct, or foreclose the
emergence of unintended negative outcomes. Func-
tional interdependencies can be changed through
social technology, for example, through redefinition of
rights of actors (see Design and Form: Organizational ).

Cognitive and especially structural interdependen-
cies are harder to manipulate. As can be learned from
principal agent and transaction cost theory, many
unintended effects in organizations come from the
split of ownership and usage rights, or more generally
the split between authority and responsibility. Or-
ganizational rules can redefine property rights and
thereby align interests such that to those who have
control right over a productive capacity also have an
interest in employing this capacity in a productive
way. A simple application of this advice is to bind
salaries of managers to performance of their depart-
ment or firm. Another one is to make employees not
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responsible for mistakes made by others, for example,
in a sequential production process a system of quality
control through backward policing allows employees
to refuse products delivered by others (see Milgrom
and Roberts 1992).

See also: Competitive Strategies: Organizational;
Conflict: Organizational; Corporate Culture; Infor-
mation and Knowledge: Organizational; Intelligence,
Prior Knowledge, and Learning; Leadership in
Organizations, Psychology of; Leadership in Organi-
zations, Sociology of; Learning: Organizational;
Organizational Behavior, Psychology of; Organi-
zational Change; Organizational Decision Making;
Organizational Errors: Catastrophic; Organizations,
Sociology of; Rational Choice Explanation: Philo-
sophical Aspects; Risk, Sociological Study of; Risk,
Sociology and Politics of; Strategic Intelligence;
Strategy: Organizational; Technology and Organi-
zation
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Orientalism

The term ‘Orientalism’ underwent a revolutionary
shift in meaning after the publication of Edward Said’s
Orientalism in 1978. Before Said, the term conveyed
several meanings, all of them quite affirmative of the
Orient and of those who pursued knowledge of
Oriental culture. In one meaning, Orientalism denoted

an academic specialization—the study of the Orient,
which, in widest compass, included the Near East, the
Indian subcontinent, and East Asia. The term also
demarcated a Western art, music, and literary style
influenced by Eastern esthetics and philosophy, as,
for example, to be found in the New England
Transcendentalists in the USA. Most positively, it
referenced the appreciation by Europeans of the great
learning of the East. This appreciation and respect was
in evidence, for example, among eighteenth-century
British colonial administrators in Eastern India, who
celebrated the sacred philosophic writings they un-
covered from Bengal’s ‘golden’ period, that is, from
the period of Hindu rule before the Muslim conquest.
In the nineteenth century, European affirmation of the
Orient was expressed, for example, in Theosophy’s
appreciation for the religious teachings of Eastern
‘Mahatmas’ (‘great souls’) (Campbell 1980). In the
same century, Edward Carpenter praised the Orient
for what today we would call alternative sexualities
(Carpenter 1914). Nineteenth-century Orientalism
also included scholarly research, such as that of Max
Mu� ller, in philology and philosophy that pinpointed
the Orient, especially India, as the ultimate source of
the Indo-Aryans and, subsequently, the Greek and
Roman civilizations (Schwab 1984, Mu� ller 1883). If
politics adhered to the term in any way, it was in the
supposition that Orientalists respected and conserved
the cultural traditions they studied.

1. Orientalism After Said

Edward Said, a professor of comparative literature
at Columbia University in New York and a major
commentator on Near Eastern politics, especially the
Palestinian question, radically altered the meaning of
Orientalism. His book Orientalism questioned the
reality of the place called the ‘Orient’ and turned
Orientalism into a pejorative term that carried political
meanings. ‘Orientalism’ acquired, so to speak, per-
manent quotation marks around it to indicate that it
can never again be used in an unself-conscious,
nonreflexive, and uncritical way. After Said, to be
called an ‘Orientalist’ is very often not a compliment,
it is an accusation. Drawing mainly on material from
the Near East (but with implications far beyond), Said
argued that ‘Orientalism’ is something very different
from what its adherents claim it to be, and that it
functions to create inequalities of which they might
not have been aware. The literary, philological, and
historical studies of the Orient, the travel accounts, the
depictions of its religions and arts—these, Said says,
pretend to reflect or represent the Orient when, in fact,
they construct it—and the image of it they build up is
of a place different from and inferior to the West. The
Orient is thereby created as feminine (and, conse-
quently, weak and uncourageous), childish, super-
stitious, traditional (and therefore backward), des-
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potic, otherworldly (and therefore unchanging), and
sensual (and therefore passionate, not rational). The
result is a Western portrayal of theEast that dominates
it by claiming to truly represent it.

For Said, the Orient fashioned in Western schol-
arship is complicit with European colonialism. Both
colonialism and ‘Orientalism’ exercise empire over the
societies of the Near East, India, and East Asia. The
exact relationship between colonialism and Oriental-
ism is unclear in Said’s volume, as Aijaz Ahmad (1992)
has noted. Said can be read to say either that the
West’s image of the Orient preceded and facilitated
colonial conquest or that colonialism and Orientalism
developed in conjunction and were mutually sup-
portive.

Said thus made the Orient disappear as a real object
or place, and appear only as a fabrication of the West.
At times, Said seems to allow that a real Orient exists,
and at other times he seems to deny it (as Clifford 1988
points out), but the salient issue for Said is that
‘Orientalism’ exists—and dominates. Similarly, al-
though Said has received criticism for seeming to deny
entirely that Western scholars might represent the
Orient truly, his important message is that the rep-
resentations are stereotyped and conform to a cus-
tomary discourse that extends over centuries.

Said’s Orientalism presents a critical viewpoint and
an interpretive methodology that initiates the ap-
proach often called ‘postcolonial studies’ in today’s
social science and humanities. In this approach,
determining who controls knowledge and represen-
tation and who constructs representations in colonial
situations is just as important as determining who
owns the productive resources or who exercises the
powers of government.

2. The Postcolonial Critique

Important criticisms, revisions, and elaborations of
Said’s Orientalism have developed from such post-
colonial studies, especially as geographical areas be-
yond the Near East have come under scrutiny. One
major revision has been to bring a strong sense of
history and process over time into Said’s basically
literary and timeless approach. Said often presents
Orientalism as nearly fully formed from its outset and
as relatively stable over long periods of time. If
‘Orientalism’ is constructed, however, there must be a
building process, and it needs to be chronicled. Tim
Mitchell, for example, has provided such a history of
how Europeans colonized Egypt in the nineteenth
century by importing representations of time, lan-
guage, texts, the body, and good society. Through this
imported knowledge and understanding, they con-
vinced Egyptians that their society and culture were
different—as well as inferior (Mitchell 1991). Gauri
Visvanathan (1989) traces the history of English
education in India, and shows how Indian students

learned in their textbooks and classrooms that West-
ern culture was superior. Because studies like these
show Orientalism as a historical process rather than a
finished state, they break with Said’s understanding of
it as an unbreachable discourse (a position he takes
from Foucault). They also, however, recover his
concept for meaningful historical analysis.

Other critics fault Said for presenting the West as
monolithic and unchanging—in effect, he is said to
represent the West in just as stereotyped and politi-
cized a manner as he chastises Orientalists for doing to
the East (see Clifford 1988 and Ahmad 1992).

One problem with Said’s stereotype of European
Orientalism is that it does not distinguish between
positive images of the East and negative ones. Al-
though both types of images stereotype the Orient, the
positive images often served Europeans as means by
which to criticize their own society. These positive
images also often allowed nationalists in India and
elsewhere to combat the negative stereotypes of their
societies (Fox 1992).

3. Orientalism’s Consequences

The other problem with Said’s stereotypic portrayal
of Europe is that he does not see the consequences for
Europe itself of the construction of Orientalism. Ashis
Nandy (1983) has augmented Said’s approach by
detailing the effects of colonialism, especially the
effects of the representation made of the colonized, on
European culture. Nandy argues (without using Said’s
terminology) that the construction of images of the
colonized, such as Orientalism, had profound effects
on Europeans themselves. Because they stereotyped
the East as feminine, passive, and cowardly, Euro-
peans had to emphasize a violent, active, hyper-
masculinity as their distinctive character, and mini-
mize what Nandy calls the ‘recessive’ feminine, non-
violent, and unaggressive elements. Nandy therefore
adds two points to the analysis of ‘Orientalism’: that
such constructions have consequences even for those
who have the power to construct them; and that the
object of Orientalism—that is, the Oriental—is
involved in an intimate, if also unequal, relationship
with the European perpetrator of Orientalism.

Nandy’s second point highlights the greatest limi-
tation in Said’s initial presentation of Orientalism: he
did not explore the effects of European Orientalism on
the Orientals themselves. This European discourse
had profound effects on the self-image of the people
whom it referenced. They often came to think of
themselves along the same Orientalist lines as did
Europeans: as inferior and backward. Sometimes,
therefore, they adopted a negative self-image, in
keeping with Said’s understanding of the power of
European representations. At other times, however,
Orientalism could be the source of resistance to
European domination. For example, Gandhi took
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many of the negative stereotypes about India in-
corporated into Orientalism and turned them into
positive attributes (although they were still stereo-
types): Oriental ‘otherworldliness’ became Eastern
‘spirituality’ and ‘passivity’ became ‘nonviolence’ (Fox
1989). Such reversals also indicate that Orientalist
discourse as a vehicle of domination can be turned
back on itself.

Said’s Orientalism signals an important epistemic
break in Western social science and humanities, as is
evident by the further research it inspired. His overall
analytic remains an important entry point for under-
standing the power of representations and the domi-
nation embedded in European conceptions of other
places.

See also: Colonialism: Political Aspects; Colonization
and Colonialism, History of; East Asian Studies:
Culture; East Asian Studies: Politics; Near Middle
East�North African Studies: Culture; Postcoloniality
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Orienting Response

1. The Concept of Orienting Response

The orienting response (OR), discovered by Pavlov
(1927), is a set of reactions evoked in humans and
animals by a novel stimulus. The OR is manifested in

an interruption of an ongoing activity (an external
inhibition) that parallels turning of eyes, head, and
body movements toward a novel stimulus (the target-
ing response) (Konorski 1967). Subjectively, the OR is
experienced as an involuntary switching of attention
emphasizing a novel stimulus.

2. Components of OR

The behavioral manifestations of OR represent only
the tip of an iceberg of reactions hidden from direct
observation but revealed by instrumental research.
OR is characterized by a constriction of peripherical
vessels and dilation of brain vessels. The regional
cerebral blood flow (rCBF) is of particular interest,
being related to a local activation of neurons expressed
in the generation of action potentials (APs). APs are
linked with passive inflow of sodium and outflow of
potassium ions from nervous cells. To keep a balance
of ionic content in neurons an active sodium-pot-
assium pump is operating. It requires additional
energy supplied by oxygen and glucose during the
intensification of rCBF. The increase of rCBF as an
index of OR-related neuronal activation is used in
positron emission tomography (PET) and functional
magnetic resonance imaging (fMRI).

Neuronal networks involved in OR evocation are
identified also by electroencephalography (EEG) and
magnetoencephalography (MEG) (Posner and
Raichle 1994). Multichannel EEG and MEG record-
ings are used to calculate equivalent dipoles localiza-
tion representing loci of neuronal activation. OR is
evident as event-related desynchronization (ERD) of
background brain waves in the range of 8 to 12Hz
(alpha waves) that parallels an increase of beta (12 to
25Hz) and gamma (25 to 200Hz) oscillations (Naa-
tanen 1992). The ERD is accompanied by a negative
shift of the cortical steady potential that is related to
an increase in neuronal excitability (Caspers 1963).
The other OR index is nonspecific event-related
potentials (ERPs) evoked by novel stimuli (Brunia
1997).

Direct observation of OR-related neurons is done
by single unit microelectrode recording. The OR is
also expressed in autonomic indicators: deceleration
of heart rate and an increase of skin conductance
(Graham 1979). Sensory OR components refer to an
elevation of sensitivity (lowering of thresholds) and to
an increase of fusion frequency (rate of discrete stimuli
building up a continuous percept) (Lindsley 1961).

3. Selecti�e Habituation of OR

Repeated presentation of a nonsignal standard stimu-
lus results in a gradual reduction of OR components
(OR habituation). The OR habituation represents a
form of negative learning. A change of the presented
stimulus produces OR, again demonstrating the con-
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tribution of novelty. A standard stimulus following a
novel one results in OR recovery called dishabituation
(Groves and Thompson 1970). The standard stimulus
characterized by a particular intensity, shape, color,
duration, and interstimulus intervals builds up in
neuronal networks an internal representation of all
these parameters—a stimulus neuronal model. Any
deviation of a stimulus from the created neuronal
model produces a mismatch signal that determines OR
generation. The stimulus neuronal model preserves
not only simple features, but also their combinations.
Thus, after habituation of OR to a complex consisting
of light and sound components, elimination of either
light or sound evokes OR.

The stimulus neuronal model can be characterized
as a multidimensional self-adjustable reject filter. A
selective tuning of the filter can be revealed by repeated
presentation of the standard stimulus and intermittent
stimuli deviatingwith respect to a particular parameter
from the standard one.

The procedure applied to different stimulus para-
meters enables the construction of a multidimensional
filter with a selective characteristic that underlies
stimulus selective OR habituation. Repeated pres-
entation of a standard stimulus reveals generalized
and localized ORs. Generalized OR is evident by the
involvement of a wide variety of components that
rapidly habituate. Localized OR is specifically related
to the applied stimulus modality. Generalized and
localized ORs can be demonstrated by event-related
desynchronization (ERD) of brain waves. Different
brain areas are represented by specific alpha, mu,
sigma, and tau generators of 8 to 12Hz oscillations.
The visual area is represented by alpha rhythm, the
motor area by mu rhythm, the somatosensory area by
sigma rhythm, and the auditory area by tau rhythm. A
novel visual stimulus evokes a generalized OR com-
posed of generalized ERD, skin galvanic response
(SGR), and heart rate deceleration. After 15 to 20
presentations of the visual stimulus only occipital
alpha-desynchronization is seen being habituated in
subsequent trials. Passive hand movement produces
initially a generalized ERD that under repetitions is
transformed into a local mu rhythm desynchroniza-
tion representing a localized OR (Sokolov 1963).

4. OR and Conditioned Reflex

A combination of neuronal (nonsignal) stimulus with
an unconditional stimulus (US) results in an intensifi-
cation of OR. The stimulus signaling a US becomes
significant and produces more stable OR. In the
process of stabilization of the conditional reflex (CR)
the OR gradually habituates. An additional stumble,
that has to be differentiated from the initial CS, results
in a recovery of OR. The more difficult the differentia-
tion task, the greater is the OR. If CSs are presented at
regular intervals, a time-selective CR is elaborated

that precedes actual presentation of the CS. It parallels
an anticipatory OR expressed in saccadic eye move-
ments, ERD and gradual negative shift of study
potential (expectancy wave). Thus nonsignal (insignifi-
cant) stimuli produce rapidly habituatable OR, while
signal (significant) stimuli triggers produce more per-
sistent OR.

5. OR and Vector Encoding

A stimulus acting on an ensemble of receptors gener-
ates a combination of their excitations—a receptor
excitation vector. The receptors’ overlapping charac-
teristics constitute a nonorthogonal basis. At the next
stage of information processing the neuronal ensemble
performs orthogonalization and normalization so that
input stimuli are represented in Euclidean space by
excitation vectors of a constant length.

An excitation vector evoked by an input stimulus is
acting in parallel on a set of feature detectors. Each
feature detector is selectively tuned to a particular
excitation vector and in this way maximally excited by
a respective input stimulus. Thus input stimuli encoded
by excitation vectors are topically represented on a
detector map. The detector map is a hypersphere in a
multidimensional space. The output responses are also
encoded by means of excitation vectors. A variety of
specific responses can be generated by a limited
number of channels constituting components of an
output excitation vector (Bizzi and Mussa-Ivaldi
1998). A link between input and output excitation
vectors having a set of plastic synapses modified in the
process of learning so that command neuron become
selectively tuned to a CS (Fomin et al. 1979).

The OR habituation as a negative learning is also
due to the synaptic plasticity of specific novelty-related
command neurons. The process of OR selective
habituation can be explained by the formation of a
Hebbian link vector opposing an excitation vector of a
standard stimulus (Hebb 1949).

The model of OR information processing presented
above can be illustrated by color vision. Three types of
cones constitute a nonorthogonal basis for receptor
excitation vectors. Three types of photopic horizontal
cells, red-green, blue-yellow, and luminance, are rel-
evant for the orthogonal basis, where intensity is given
by the vector length. At the level of bipolar cells the
length of excitation vectors becomes constant. This is
achieved by a transition from a three- to a four-
dimensional space with the addition of a neuron active
under darkness. At color specific visual area (V4)
different colors are specified by color-selective detec-
tors (Bartles and Zeki 1998). The color detector map is
a hypersphere in the four-dimensional space (Izmailov
and Sokolov 1991). The spherical surface representing
colors suggests that different colors be topically
separated, constituting a colortopic cortical map
similar to retinatopic, tonotopic, and somatotopic
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projections. An fMRI used to localize color represen-
tations reveals color-selective areas in the human
occipitotemporal cortex.

Output vector code is evident in different ballistic
movements (Bizzi and Mussa-Ivaldi 1998). OR vector
code is expressed in saccadic eye movements, which
are selectively triggered by particular combinations of
horizontal, vertical, and torsion premotor neurons.
Vector code refers to autonomic OR response (Soko-
lov and Cacioppo 1997).

6. Neuronal Basis of OR

PET and fMRI in combination with EEG and MEG
studies in humans have shown that OR circuits differ
in passive (involuntary) and active (voluntary) OR.
Passive OR is addressed to the hippocampus (Tulving
et al. 1994) while active OR involves the prefrontal and
parietal lobes. Single unit recording in the hippo-
campus of a rabbit has demonstrated that neurons
under passive OR are separated into two groups.
Novelty-sensitive neurons are excited by a novel
stimulus. Familiarity-sensitive neurons are inhibited
by a novel stimulus. By repeated presentation of a
novel stimulus responses of excitatory and inhibitory
cells are habituated.

Selective habituation with respect to a standard
stimulus is due to a selective decrease of synaptic
weights connecting activated feature detectors with
novelty-related neurons (Vinogradova 1987). The
mismatch signal evoked by the noncoincidence of a
stimulus deviating from the standard one parallels a
difference of their excitation vectors. The mismatch
signal is addressed to the mesencephalic reticular
formation and thalamic reticular nuclei evoking a
frequency shift of their pacemaker cells from alpha
waves (Moruzzi and Magoun 1949) toward gamma
oscillations. Single unit recording from the reticular
thalamic nucleus in rabbits demonstrates randomiza-
tion response—a transition from bursting spike ac-
tivity to a random spiking that parallels ERD of
cortical alpha-like oscillations. By repeated presen-
tation of a novel stimulus, neuron spiking thalamic
randomization response and ERD selectively habitu-
ate in accordance with the stimulus selective habitu-
ation of other OR components (Sokolov 1975).

The hippocampus plays a distinct role in the
orienting reflex and exploratory behavior. The hip-
pocampus is characterized by (a) long-term potentia-
tion of synaptic contacts; (b) hippocampal theta waves
(4 to 7Hz) during arousal and orienting reaction; (c)
novelty and familiarity neurons.

Cortical future detectors reach the hippocampus via
the perforant path contacting apical dendrites of
pyramidal cells. In passing, individual fibers make
numerous contacts with many pyramidal cells so that
excitation is spread over a wide area of the hip-
pocampus. A parallel branch of the perforant path

contacts granule cells of the dentate fascia, which
sends its mossy fibers to basal dendrites of the
pyramidal cells. The potentiation of the mossy fibers’
synapses gradually blocks direct synaptic contacts so
that the input signal on the pyramidal neurons is
selectively diminished. A new stimulus acting via
synapses not blocked by the mossy fibers evokes
novelty responses in the pyramidal cells that trigger
OR.

A critical role of the dentate fascia in the process of
habituation was shown using antibodies against neu-
rons of the dentate fascia. This procedure results in an
elimination of novelty responses. The novelty neurons
become continually responsive under repeated stimu-
lus presentation (Vinogradova 1987).

To summarize:OR is a neuronalmechanism empha-
sizing novel and significant stimuli against familiar
and insignificant ones. One might say that OR is a high
order contrasting mechanism contributing to long-
term memory formation.

7. Conclusion

Neurons demonstrate basic characteristics of OR.
They selectively habituate to different Single unit
recording in animals demonstrated that hippocampal
novelty-sensitive parameters of the standard stimulus
respond to any change of stimulation and show
dishabituation. In the hippocampus, familiarity-sen-
sitive neurons are operating in parallel with the
novelty-sensitive neurons.

Recent fMRI data show that the human hippo-
campus is also processing both novelty and familiarity.
The left anterior hippocampus responds to perceptual
and semantic novelty. By contrast, the bilateral pos-
terior hippocampus is activated by increasing semantic
familiarity. Repeated presentation of semantic stimuli
results in the topographical spread of hippocampal
activity in an anterior–posterior direction. The specific
novelty-encodingpath plays a crucial role in formation
of long-term memory within the posterior medial-
temporal lobe (Strange et al. 1999). PET, fMRI, and
ERPs show that under active attention task addition-
ally frontal and parietal areas, the anterior cingulate
gyrus on the frontal midline are activated, demon-
strating that active OR to signal stimuli has a specific
circuitry differing from passive OR (Mountcastle
1979).

A novelty signal is widely distributed among differ-
ent brain structures including the activating reticular
formation, autonomic centers, and superior colliculus,
facilitating eye and body movements as OR compo-
nents. At the same time, the novelty signal acts as a
distracter of ongoing behavior.

See also: Classical Conditioning, Neural Basis of;
Conditioning and Habit Formation, Psychology of;
Habituation; Pavlov, Ivan Petrovich (1849–1936)
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Orthodoxy

The term ‘Orthodox Church’ is the normal term to
describe a body that like the Roman Catholic Church,
traces its origins to apostolic times. However, it ceased
to share in the life of the Roman Catholic Church from
the early Middle Ages. It would be misleading to give
a single date for the separation of the two traditions.
Certainly, 1054 should no longer be treated as the
decisive moment of division. More important was the
year 1204, when the fourth Crusade sacked the city of
Constantinople and thereby demonstrated the ‘other-
ness’ of Western as compared to Eastern Christians.
The very use of such terms suggests that there were
cultural, not merely dogmatic, differences between
these areas of the Christian world.

Meanwhile, the Orthodox have spread far beyond
their one-time homelands in the ‘East.’ This was
largely the Near East, as defined from a West
European point of view. From the ninth century,
Central and Eastern Europe were added to this
notional ‘East.’ The modern move of Orthodox com-
munities to other parts of the world tends to make
‘Eastern Orthodox’ an imprecise if not misleading
term.

Some centuries before the separation of the Or-
thodox and Roman Catholic worlds occurred a
different separation in the ‘East.’ The church council
of Chalcedon (451) was the occasion on which a
number of church bodies failed to accept the teaching,
therefore also the fellowship of the established Or-
thodox Church in the Byzantine empire. It was
(mistakenly) asserted that these were Monophysites.
In other words it was presumed that they believed in
Christ’s single nature as God at the expense of his
humanity. The Churches that were supposed to
maintain this teaching belonged to the Near and
Middle East, as well as to Africa. They are often
described as non-Chalcedonian. Less precisely, they
are defined as ‘Oriental’ Orthodox. In the course of the
twentieth century, they also have moved far beyond
their traditional locations. Unlike the ‘Eastern’ Or-
thodox, all of whom follow the Byzantine rite, the
‘Oriental’ Churches have their separate liturgical
traditions.
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1. The ‘Eastern’ Orthodox at Home

1.1 The Former Ottoman Empire

World War 1 saw the disintegration of the Ottoman
empire inwhich theOrthodoxhadbeen always granted
a recognized if subordinate role as a people (millet).

Under Ottoman rule this millet had constituted a
clearly segregated society within the Muslim realm.
The Orthodox patriarch of Constantinople was
treated as its principal administrator or ethnarch. It
was possible to escape from the restraints imposed on
the millet by conversion to Islam. Individuals who
chose this way to advancement in the Muslim admini-
stration naturally lost the esteem of their former co-
religionists. Yet those Orthodox who were executed
after subsequent repudiation of Islam came to be
venerated as neo-martyrs.

The Orthodox Church fostered ethnic or national
aspirations inOttoman times. In effect it was a people’s
Church. All the more was it ready for new prominence
in public life once Ottoman power had come to an end.

Thus the Church of Greece came into its own after
the Greek uprising against the Turks (1821). In due
course it was proclaimed the established Church of the
new Greek kingdom (1852). Likewise the Serbian
Church was able to proclaim its independence in 1879.
This was in the aftermath of Serbian emergence from
the Turkish yoke. Hence the country’s Orthodox were
eager to assert the unity of Church and state.

The Orthodox of Bulgaria aspired to such unity as
well. But the Bulgarian Church claimed its inde-
pendent status (1870) some years in advance of
national independence (1878). Its aspirations were
therefore condemned by the patriarchate of Constan-
tinople as untoward, if not heretical (1872–1953). By
contrast, the newly established Rumanian Church was
to gain the patriarchate’s approval in 1885. It had
already been recognized by theRumanian constitution
as the country’s national (‘dominant’) Church in 1866.
Even after all the assaults of communism the Church
could claim the allegiance of 87 percent of the
population. The small Albanian Church was not to
gain its independence until 1937. Unlike its Balkan
partners, it could not claim to represent a majority of
the population (no more than 25 percent).

These Orthodox populations could now swim with
the tide and use their new opportunities to consolidate
their dignity and self-esteem. But in the process they
tended to despise their Muslim masters of the recent
(even medieval) past. This was to motivate (politically
motivated) attempts at ethnic ‘cleansing’ in Bosnia
and Kosovo.

Memories of subjugation could also inspire a
revanchist ideology among the Greeks. An aspiration
to restore Constantinople as the center of an Orthodox
empire animated religious and secular thinkers alike.
The latter saw this as their ‘Great Idea.’ It created no
problems until the disarray of the postwar years

enticed the Greek authorities to put it into practice.
Their ill-fated attempt to restore the one-time Byzan-
tine territories of Asia Minor to the Greeks (1919–22)
led to a disaster for the Greek-speaking Orthodox of
the region, who were subsequently hounded thence by
the victorious armies of Kemal Ataturk. The con-
vention of Lausanne (1923) seemed to legitimize an
earlier form of ‘ethnic cleansing.’ Significantly, this
treaty determined that religious criteria should decide
how peoples should be moved in the compulsory
exchange of populations between Turkey and Greece.
Only a small minority of Orthodox Greeks remained
in Asia Minor, with the status of their former ethnarch
correspondingly diminished. The patriarch of Con-
stantinople was thought to retain merely a symbolic
role. Certainly no ethnarch he, since the ethnos was
displaced.

Only in the Church of Cyprus was the role of
ethnarch to retain, even to regain, its former role.
Cyprus had been taken from the Turks in 1878 and
ceded to the British crown. But the ruling bishop
continued to be the leader of the people. This was
clearly revealed when Cyprus was seeking indepen-
dence from the British. The Cypriot archbishop of the
day (Makarios) was not only leader in the struggle to
achieve this. In the immediate aftermath he was also to
gain election as president of the new state (1960–77).

The Church of Cyprus received its independence in
431. The patriarchates of Africa (Alexandria) and the
Middle East (Antioch and Jerusalem) are also rooted
in the early medieval past.

Despite its once modest numbers, Alexandria claims
pastoral responsibility for the whole of Africa. It has
consequently acquired a sizeable flock in 60 different
countries. This has modified its previously well-
established character as a factor of Greek mercantile
life.

Greek influence is strong among the leaders of the
Jerusalem patriarchate. But it is an influence that is
critically assessed by a predominantly Arab flock
(perhaps 100,000 strong). By contrast, Antioch (in
effect Syria and Lebanon) insists that its Arabic culture
is central to its concerns. It is therefore well placed to
promote dialogue with its Muslim neighbors.

1.2 The Former Russian Empire

Orthodoxy was well entrenched in Russian society by
the end of the Middle Ages, and it had few competitors
on native soil. But expansion of the Muscovite state
from the mid-sixteenth century incorporated peoples
with allegiance to other faiths. Muslim peoples were to
remain proof against conversion. By contrast, the
various pagan peoples of Siberia were often persuaded
to join the state Church. Here, as elsewhere, con-
version served as a function of colonization. More
easily incorporated were the Orthodox of neighboring
nations, who joined the Russian empire as the result of
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one treaty or another. Thus did Ukrainians merge
with the Russian Orthodox Church (1686), while the
ancient Church of Georgia was accommodated merely
as a province (1811). After the church reforms of Peter
I (1722), the Russian Orthodox Church was overtly a
state church, with the emperor’s lay nominee at the
head of its subservient synod. It was taken for granted
that the population would normally belong to this
body. To this end, Orthodoxy was taught in the
schools. An annual confession and communion were
seen as civic duties. Until an imperial edict of tolera-
tion was published in 1905, non-Orthodox religious
rivals were restricted in their public life, if not actively
restrained; some kind of pluralism might have been
envisaged.

But it was not to be. The Bolshevik party, which
seized power in 1917, proclaimed separation ofChurch
and state on January 23, 1918. It was soon evident that
this involved control, if not suppression of the Church.
Most of the Church’s many institutions were abol-
ished, and although Stalin’s constitution proclaimed
‘freedom of worship’ (1936), hardly a hundred
churches were left open by 1939. Mere membership of
the Church involved risk of liberty and life. Among the
millions who vanished into concentration camps were
almost all the bishops. Meanwhile, anti-religious
propaganda was deployed in the formation of homo
so�ieticus. ‘Scientific atheism’ was taught throughout
the schools and universities of the USSR. Membership
of the communist party required commitment to the
atheist cause.

During World War 2 a degree of toleration of the
Russian Orthodox Church was introduced by Stalin in
an attempt to raise national morale (1943) in those
parts of the USSR that had escaped German oc-
cupation. It was toleration that extended also to the
Georgian Church, which had reclaimed independence
in 1917. However, such toleration signified no less-
ening of controls by the party and the state. Rather
were these to be extended to Orthodox institutions in
the larger Soviet Union of the postwar years.

With equal rigor were controls imposed on Eastern
Europe. This meant that the Orthodox church es-
tablishment of Rumania and Bulgaria were used to
further Soviet interests, while atheism was promoted
in society at large. Mutatis mutandis the Serbian
Church was similarly affected in Tito’s Yugoslavia.
Yet only in Albania was official atheism to be taken to
its logical conclusion: by 1967 religion was prohibited
in any of its forms.

By contrast, the Greek Orthodox Church was left
free of communist rule at the conclusion of a bitter
civil war (1948–9). It was therefore able to continue its
existence as established Church. Only one other
matched it in this role, the Orthodox Church of
Finland. But the two are curiously contrasted.
Whereas the Church of Greece represents 98 percent
of the population (hence problems of nominal mem-
bership), the Orthodox of Finland form hardly more

than 1 percent of a predominantly Lutheran popu-
lation.

The end of communist regimes in Eastern Europe
and the former USSR has allowed the local Orthodox
Church to reassert its place in secular society. But its
potency and numbers are less than might have been
expected in the aftermath of large-scale persecution.
However, it is no longer barred from education or
from social work, or from public propagation of its
faith. Lack of an official ideology has encouraged the
substitution of popular (often nationalistic) Ortho-
doxy by spokesmen of the Church. The Russian form
of this nationalism involves an anti-Western stance,
with antisemitism one of its ingredients.

2. The ‘Eastern’ Orthodox Abroad

2.1 Missions

The missionary activities of St Cyril and St Methodios
in Moravia (ninth century), and the associated trans-
lation of sacred texts from Greek into Slavonic, had
legitimized the use of languages other than Hebrew,
Greek, and Latin in church life. Later missionaries
could therefore work unconstrained in a variety of
cultures. Orthodox Christianity was able to bring
literacy as well as other social tools to its clients. This
was the case with the Siberian and Central Asian
missions of the Russian Church. These had their
extension to China (1695) and Alaska (1794). In due
course there were Orthodox parishes founded in Japan
(1868) and Korea (1897). These were modest-sized
monocultural outposts of the Orthodox world and
thus free of the conflicting loyalties that were later to
burden the emigres of Western Europe, Australia, and
North America.

2.2 The Orthodox Diaspora

Economic pressures and political oppression both led
to the migration of Orthodox populations in the
course of the twentieth century. Communist rule in
Russia and Eastern Europe was among the most
potent of the forces that propelled communities into
exile. The number of North American immigrants
from Russia was swelled by the Russian revolution
and civil war of the post-1917 period. Communist rule
in Eastern Europe after 1945 also brought Ukrainians,
Rumanians, Serbs, Albanians, and Bulgarians to the
new world. Meanwhile, Greeks had arrived in con-
siderable numbers after their expulsion from Asia
Minor in 1922–3. There were also Palestinians after
1948. In due course Orthodoxy came to be recognized
as one of the ‘major’ religions of the USA.

However, there was never a united church admini-
stration. The attempt to form a largely English-
speaking ‘Orthodox Church in America’ (1970) did
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not meet with universal approval. Apart from a Greek
archdiocese, which retained its links with the patri-
archate of Constantinople, there was a bewildering
variety of national jurisdictions, and not infrequently
more than one of each. Many immigrants preferred to
retain their languages and customs. Even (or espe-
cially) in exile their church life was a function of
national identity. Similar fragmentation was to be
observed elsewhere (Western Europe or Australia, for
example).

2.3 Diaspora and Mission

However nation-oriented the diaspora, it could still
have an effect on its non-Orthodox host environment.
The Orthodox may not have sought to proselytize
their neighbours. Nevertheless, conversions took
place. A common cause might be intermarriage be-
tween partners of different faiths. But other less
specific causes might also prompt the conversion of
individuals or groups.

Some of these have gravitated towards Orthodoxy
of their own accord: here is hardly ‘mission’ in the
usual sense of the term. Thus the self-established
Orthodox of Uganda and Kenya were assimilated into
the patriarchate of Alexandria (1946), and without
becoming honorary Greeks in the process. Rather the
black Orthodox of Africa (one million strong) have
come to outnumber the Greek Orthodox founders of
the patriarchate (200,000).

3. The ‘Oriental’ Orthodox at Home

However, there were already large numbers of in-
digenous African Orthodox outside the boundaries of
the Alexandrian patriarchate, members of the non-
Chalcedonian (‘Oriental’ Orthodox) Churches of
Egypt and Ethiopia.

3.1 The Coptic Orthodox Church

The Coptic (�Egyptian) Orthodox Church encom-
passes much of the non-Arabic part of the population,
something like 10 percent of the total. This Church
emerged as a distinct entity in the fifth and sixth
centuries. But its distinctness was confirmed when the
Arabs conquered Egypt in 639–42, since this freed it
from Byzantine (�Chalcedonian) control. It has
retained its character as the church of its nation.
Members of the Coptic Church have experienced
constraints from the Muslim establishment. Some of
the discrimination exercised by extremists is not far
removed from persecution. All the more noteworthy is
the vigor of church life among the Copts. In a low-
income community this finds its expression in service
of the poor.

3.2 The Ethiopian Orthodox Church

The Coptic Church supervised the life of the Ethiopian
Orthodox Church from the fourth to the twentieth
centuries. Not until 1957 was the formal autonomy of
the Ethiopian Church proclaimed, and this despite the
number of its members (20 million), which far exceeds
that of any of its ‘Oriental’ sister Churches. This
accounts for almost half the population. The state
encouraged loyalty to the Church when it was an
established institution. But much loyalty survived the
rigors of a Marxist revolution, not only anti-clerical
but anti-religious though it was (1974).

3.3 The Syrian Orthodox Church

The ‘Oriental’ Churches are also represented in the
Middle East. Members of the Syrian Orthodox (‘Jaco-
bite’) Church are distributed between Syria, Lebanon,
and Iraq. In terms of culture and membership, this
Church was at its strongest in the Middle Ages, but its
numbers have declined to little more than 100,000. In
the search of anonymity and self-protection (many
have fled post-Ottoman Turkey since the 1920s for
lack of adequate safeguards) its members tend to
emulate their Arab neighbors’ way of life.

3.4 The Syrian Orthodox Church of South India

However, the Syrian Orthodox gain extra prominence
from the existence of their co-religionists in South
India, who have been linked with them for much of the
period since 1665 through acceptance of a common
head, the (‘Oriental’) Syrian Orthodox patriarch of
Antioch. However, the Church of South India, with its
1,500,000 adherents, has its independent history since
early Christian times, and its autonomy is fiercely
defended by many of its members to this day. As an
indigenous church it is well integrated into its milieu
(Kerala).

3.5 The Armenian Apostolic Church

Armenian home territories are difficult to define. The
Armenian republic (formerly a constituent republic of
the USSR) is central to them, not least since the
spiritual center of all Armenians (Etchmiadzin) is
located there. It was founded in 301. However, only a
third of the Armenian people reside in that republic.
Many find themselves in a diaspora. But others are
distributed within the confines of an adjacent admini-
stration, the catholicosate of Cilicia (Lebanon)
(founded 1441).

Armenia adopted Christianity as its state religion in
301. The Armenian Apostolic Church (its name in
later centuries) has remained the Church of the nation
since, irrespective of changing frontiers. Armenians in
the Ottoman empire gained protection by virtue of
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their own millet (1461). But they could still be subject
to pressures and persecution. The last decades of the
nineteenth century and the first of the twentieth
witnessed massacres of the Armenian population by
the Turks that reached their climax in the early years
of World War 1. Here was a genocide that claimed
something like one and a half million lives, a third of
the nation. Hence the dispersal of Armenians
throughout the world. The persecutions confirmed
Armenians in their commitment to their nation,
their culture, and their Church.

4. The ‘Oriental’ Orthodox Abroad

4.1 Missions

The ‘Oriental’ Orthodox have been little involved in
such political imperialism as might have prompted
missionary outreach to nations other than their own.

4.2 Diaspora

Yet each of the ‘Oriental’ Churches has branches
abroad. Thus Armenians have their communities in
North and SouthAmerica, inRussia,Western Europe,
and the Middle East. As many are in the diaspora as in
Armenia itself.

See also: Catholicism; Christianity Origins: Primitive
and ‘Western’ History; Historiography and Historical

Thought: Christian Tradition; Religion: Evolution
and Development; Religion, History of; Religion,
Sociology of
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